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PREFACE 
The Shelly Cashman Series® offers the finest textbooks in computer education. We are 
proud that our previous editions of Systems Analysis and Design have been so well 
received by instructors and students. Systems Analysis and Design, Tenth Edition 
continues with the innovation, quality, and reliability you have come to expect from 
the Shelly Cashman Series. 

Overview 

Systems Analysis and Design, Tenth Edition includes exciting Video Learning Sessions, 
developed to maximize the learning experience. The Video Learning Sessions combined with 
the text offer an interactive, multimedia approach to information systems development. 
Many two- and four-year colleges and schools use this book in information systems, com
puter science, and e-commerce curriculums. The textbook emphasizes the role of the sys
tems analyst in a dynamic, business-related environment. 

Facing a challenging global marketplace, companies need strong IT resources to sur
vive and compete effectively. Many of today~s students will become the systems analysts, 
managers, and IT professionals of tomorrow. This textbook will help prepare them for 
those roles. 

Using this book, students learn how to translate business requirements into informa
tion systems that support a company's short- and long-term objectives. Case studies and 
assignments teach analytical and problem-solving skills. Students learn about traditional 
structured analysis, object-oriented concepts, and agile methods. Extensive end-of-chapter 
exercises emphasize critical-thinking skills. 

The Tenth Edition introduces several major new end-of-chapter features, including 
the Critical Thinking Challenge, a new set of Video Learning Session tasks, a new 
CASE Tool Workshop, and new Chapter Exercises. This edition also includes significant 
updates on topics such as cloud computing, Web 2.0, client/server architecture, 
e-commerce, wireless standards, and much more. 

Objectives of This Textbook 

Systems Analysis and Design, Tenth Edition is intended for a three credit-hour introduc
tory systems analysis and design course. This textbook is designed to: 

• Enhance critical thinking skills with the new Critical Thinking Challenge feature at 
the end of each chapter. The scenario-based tasks and sample answers help students 
develop perception, organization, analysis, problem-solving, and decision-making 
skills they can take to the workplace. 

• Explain systems analysis and design using an appealing full-color format, numerous 
screen shots and illustrations, and an easy-to-read style that invites students to learn. 

• Introduce project management concepts early in the systems development process, 
with a new chapter that explains project management tools and techniques. 

• Challenge students with a Question of Ethics mini-case in each chapter that asks 
them to respond to real-life ethical issues in an IT environment. 

• Provide multi-method coverage, including a comparison of structured, object
oriented, and agile systems development methods. 

• Explain how IT supports business requirements in today's intensely competitive 
environment, and describe major IT developments and trends. 
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Preface 

Video Learning Sessions 

Eighteen multimedia Video Learning Sessions describe key systems analysis skills and 
concepts and provide students with a self-paced, interactive learning tool that reinforces 
the text. The sessions provide step-by-step explanations that a re easy to follow and 
understand. 

• The new Training Tasks accompanying each Video Learning Session requ ire soft 
skills and meta cognition where students must use what they have learned to 
create tra ining materia ls for others. 

xi i i 

• The Your T urn feature accompanying every Video Learning Session challenges e ........ ""'"~...-... 
students to apply thei r skills and check their work against sample answers. This 
hands-on practice can help students better handle actua l assignments and tasks. 

• The Video Learning Sessions oifer a self-paced multimedia format that students 
can review at thei1· convenience. Topics include concepts that students often 
struggle to understand. Especially in an online envi ronment, a self-paced video 
can he a welcome learning partner for an individual student. 

• Topics include DFDs, object-o riented analysis, functional decomposition 
diagrams, structure charts, data normal ization, entity-relationship diagrams, 
decision tables, financial tools, and project management. 

• Instructors may use the Video Learning Sessions as classroom presentations, 
distance-education support, student review tools, and exam preparation. 

Other New and Updated Features in This Text 

Systems Analysis and Design, Tenth Edition offers these exciting new and expanded 
features: 

• New Critical Thinking Challenge feature helps students practice critical thinking 
skills, first by trying Practice Tasks and viewing sample answers, and then by 
completing the Challenge Tasks. These tasks can help students develop percep
tion, organization, analysis, problem-solving, and decision-making skills that they 
will need in the workplace. 

• New set of Video Learning Session Training Tasks provides added value for this 
key feature, and challenges students to develop training materia ls in a real-life 
context. 

• New CASE Tool Workshop feature focuses on basic CASE skills that students can 
practice, using Visible Analyst® or another tool. 

• New end-of-chapter content includes a major revision of Chapter Exercises, Apply 
Your Knowledge, and all Case Studies. 

• New coverage of cloud computing, \XIeb 2.0, client/server architecture, 
e-commerce, wireless standards, and much more. 

• Updated Management Info rmation Systems CourseMate \XIeb site for Systems 
Analysis and Design, Tenth Edition available for a fully digital course solu
tion. CourseMate provides one location for all interactive activities, Video 
Learning Sessions, and an interactive e-hook. Engagement Tracker provides the 
ab ility to assess student understanding of concepts through the interactive 
acttvltles. 
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xiv Preface 

Organizat ion of This Textbook 

Systems Analysis and Design, Tenth Edition, contains 16 learning units in twelve chap
ters and a four-part Systems Analyst's Toolkit that teaches valuable cross-functional skills. 

Chapter 1 -Introduction to Systems Analysis and Design Chapter 1 provides an up
to-date overview of IT issues, major trends, and various systems development approaches, 
including structured, object-oriented, and agile methods. The chapter emphasizes the 
important role of systems analysis and design in supporting business objectives. 

Chapter 2- Analyzing the Business Case Chapter 2 offers a business-related starting 
point for successful systems analysis. Topics include strategic planning, review of 
systems requests, how to conduct a feasibility study, and the steps in a preliminary 
investigation. 

Chapter 3 -Managing Systems Projects Chapter 3 explains project management, 
cost estimating, and change control for information systems. This chapter includes 
hands-on skills that systems analysts can use to create Gantt charts and PERT charts. 

Chapter 4- Requirements Modeling Chapter 4 describes fact-finding techniques and 
team-based modeling methods, including JAD and RAD, that systems analysts use to 
model and document a new system. 

Chapter 5 - Data and Process Modeling Chapter 5 explains how systems analysts 
create a logical model for the new system by using data flow diagrams and process 
description tools, including structured English, decision tables, and decision trees. 

Chapter 6 - Object Modeling Chapter 6 explains object-oriented tools and techniques, 
including usc case diagrams, class diagrams, sequence diagrams, state-transition diagrams, 
activity diagrams, and the Unified Modeling Language. 

Chapter 7- Development Strategies Chapter 7 focuses on software acquisition 
options, including outsourcing and offshore outsourcing options, application service 
providers, and other trends that view software as a service rather than a product. 

Chapter 8 - User Interface Design Chapter 8 highlights output and report design, the 
interaction between humans and computers, including usability issues, graphical screen 
design, input issues, and data entry guidelines. 

Chapter 9-Data Design Chapter 9 describes data design terms, concepts, and skills 
including entity-relationship diagrams, cardinality, data normalization rules, data warehous
ing, data mining, a comparison of logical and physical records, and data control measures. 

Chapter 10-System Architecture Chapter 10 explains the elements of system architec
ture, with emphasis on RFID, ERP, supply chain management, client/server architecture, 
and network topology, including wireless networking standards and trends. 

Chapter 11 - Managing Systems Implementation Chapter 11 includes coverage of 
application development and implementation topics, including structure charts, 
documentation techniques, system testing, user training, data conversion, changeover 
methods, and post-implementation evaluation. 

Chapter 12-Managing Systems Support and Security Chapter 12 describes user sup
port, maintenance techniques, and factors that indicate the end of a system's useful life. This 
chapter explains IT security concepts, techniques, and tools, and specifically addresses six 
security levels: physical, network, application, file, user, and procedural security. Chapter 12 
also describes risk management, data backup and disaster recovery, and explains future chal
lenges and opportunities that IT professionals will face in a dynamic workplace. 

Toolkit Part A- Communication Tools Part A of the Toolkit describes oral and writ
ten communication tools that can make a systems analyst more effective. Topics include 
guidelines for successful communications, tips for better readability, how to organize and 
plan a presentation, effective speaking techniques, and managing communication skills. 

Toolkit Part B - CASE Tools Part B of the Toolkit focuses on computer-aided soft
ware engineering (CASE) tools that systems analysts use to document, model, and 
develop information systems. Examples of several popular CASE tools are provided, 
along with sample screens that show CASE tool features. 
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Toolkit Part C- Financial Analysis Tools Part C of the Toolkit explains various tools 
that systems analysts use to determine feasibility and evaluate the costs and benefits of 
an information system. Specific tools include payback analysis, return on investment 
(ROI), and net present value (NPV). 

Toolkit Part D -Internet Resource Tools Part D of the Toolkit explains Internet
based information gathering strategies. Topics include search engines, subject directories, 
the invisible Web, advanced search techniques, Boolean logic and Venn diagrams. This 
Toolkit Part also discusses social networking, newsgroups, newsletters, blogs, podcasts, 
RSS feeds, Webinars, mailing lists, Web-based discussion groups, chat rooms, instant 
messaging, and online learning opportunities. 

FOR THE STUDENT 

The Shelly Cashman Series wants you to have a valuable learning experience that will 
provide the knowledge and skills you need to be successful. With that goal in mind, we 
have included many activities, games, and learning tools, that we hope you will find 
interesting, challenging, and enjoyable. For example, because a picture is worth a thou
sand words, each systems development phase begins with an eye-catching Dilbert© car
toon and a multi-color Gantt chart that provides a "You are Here" roadmap. 

Chapter Learning Tools and How They Will Help You 

Dilbert A Dilbert© cartoon 
introduces each systems 
development phase. If you've 
been in situations like these, the 
cartoon rna y be familiar. If not, 
you'll be prepared when they do 

HOW DOES MY 
PROJECT FIT I NTO 

OUP. COMPANY'& 
OVERALL S TP.A TEGY? 

BEATf> M E. 
1 DIDN'T EVEN 
KNOW WE HAD 
A STP.A TEGY. 

NEVER ASK 
A QUESTION 

YOU DON'T THAT'& 

) \ r--.. 

happen. 

Preview Case Each chapter begins with a Preview Case. Within each case, Tina and 
David show you how they develop a new system for a college bookstore. They discuss 
key points, and offer a realistic preview. 

Toolkit Time These notes, appearing in the margins throughout the book, direct 
you to the Toolkit following Chapter 12, where you can find further information 
on certain topics. The Toolkit covers communications, CASE tools, financial 
analysis, and internet resources. 

I 

WANT TO 
HEAR THE 
ANSWEP.. 

) 

XV 

Case In Point Each chapter includes four brief cases that focus on key issues. CASE IN POINT 

A Question of Ethics A realistic ethical issue is presented at the end of each 
chapter. These examples force you to examine your reactions and how you would 
respond to common workplace situations. 

' 
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Chapter Exercises 

Apply Your Knowledge 

Case Studies 

CASE Tool Workshop 

SCR 

Critical Thinking Challenge 

VtdC'O Lurmlll S C'uioll 
P;)yb)tl.: An.1lyus 

Preface 

End-of-Chapter Exercise s 

Chapter Exercises Your answers to the ten Questions will show 
that you understand the key points. Four Discussion Topics and 
fou r Projects offer opportun ities to dig deeper and learn even more. 

Apply Your Knowledge Includes four mini-cases focusing on key 
concepts and skills from the chapter. The cases are brief and to the 
point, with four tasks for you to perform. 

Case Studies Includes a Chapter Case, a Continuing Case, and a 
Capstone Case. You will work on one or more case studies and 
apply the skills and knowledge you learned in the chapter. 

CASE Tool Workshop In this hands-on feature, you will use a 
CASE tool. To perform the tasks, you need access to Visible 
Analyst ® or a similar tool. 

MIS CourseMate Online Case Simulation Includes real istic emails, 
voice mails, and tasks. In th is simulation, you act as an entry-level 
IT team member. You will work with your supervisor and help her 
develop a new information system. 

MIS CourseMate Critical Thinking Challenge Allows students to 
focus on critical th inking skills while considering realistic scenarios 
and roles a systems analyst may face. You will perform Practice 
Tasks and check your answers, then work on Challenge Tasks that 
requ ire critical thinking skills. 

MIS CourseMate Video Learning 

II }'Ou h•o>t •11 MIS Cout•...._. a«-<odt , ,00. Cllll ~ ••t- ll¥t Vtd.O ~~~~ 
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Sessions Includes 18 Video Learning Sessions, 
complete with practice and train ing tasks. You 
will learn key ski lls and concepts by watching 
these streaming videos on your computer. You 
can pause, rewind, or replay at any time, and then 
perform Your Turn tasks to practice your skills. 
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• proJeet ..W !\ow ~ 1M • 'f"ad>h .. t Ul dtl;...,;11• • pt<ljeet'l; plfbadl p.ttiOd 

Learn It Online 
MIS CourseMate Learn It Online Includes Chapter Reinforcement 
Questions, Flash Cards, Practice Tests, and various games, such as 
Who Wants To Be a Computer Genius?, Wheel of Terms, and the 
Crossword Puzzle Challenge. You can use this featu re to apply your 
knowledge and practice your skills. 
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Additional Support Tools 
These additional tools can enhance your learning experience: 

GLOSSARY/INDEX This edition of the textbook includes a glossary/index feature to 
assist your understanding of key terms and phrases, or to use as a quick reference tool. 

MANAGEMENT INFORMATION SYSTEMS COURSEMATE MIS CourseMate with 
eBook for Systems Analysis and Design, Tenth Edition keeps today's students engaged 
and involved in the learning experience. MIS CourseMate includes an integrated, 
multimedia rich and interactive eBook, along with a variety of interactive learning 
tools, including quizzes and games, exercises, web links, videos, and other resources 
that specifically reinforce and build on the concepts presented in the chapter. These 
interactive activities are tracked within CourseMate's Engagement Tracker, making it 
easy to assess students' retention of concepts. All of these resources on the MIS 
CourseMate for Systems Analysis and Design enable students to become more 
comfortable using technology and help prepare students to use the Internet as a tool to 
enrich their lives. To sign in to MIS CourseMate www.cengagebrain.com you first must 
create a student account and then register this book, as described at www.cengage.com/ 
ctlstudentdownloads. 

FORTHEINSTRUCTOR 
The Shelly Cashman Series is dedicated to providing you all of the tools you need to 
make your class a success. Information on all supplementary materials is available 
through your Course Technology representative or by calling one of the following 
telephone numbers: Colleges, Universities, Continuing Education Departments, Post
Secondary Vocational Schools, Career Colleges, Business, Industry, Government, Trade, 
Retailer, Wholesaler, Library, and Resellers, call Cengage Learning at 800-354-9706; 
K -12 Schools, Secondary and Vocational Schools, Adult Education, and School Districts, 
call Cengage Learning at 800-354-9706. In Canada, call Nelson Cengage Learning at 
800-268-2222. 

Instructor Resources 
The Instructor Resources for this textbook include both teaching and testing aids, and 
are available for download by logging in at login.cengage.com. The Instructor Resources 
include: 

• Instructor's Manual Includes lecture notes summarizing the chapter sections, fig
ures and boxed elements found in every chapter, teacher tips, classroom activities, 
lab activities, and quick quizzes in Microsoft Word files. 

• Syllabus Easily customizable sample syllabus that covers policies, assignments, 
exams, and other course information. Also included is a Microsoft Project file used 
to create the five Phase Opener Gantt charts. An instructor can use this project file 
to create a visual syllabus that could include additional tasks, quizzes, and projects. 
The file also can be used to track class progress through the course. Instructors are 
welcome to distribute this file to students, and show them how to manage tasks, 
resources, and deadlines for team projects that might be assigned. 

• PowerPoint Presentations A multimedia lecture presentation system provides 
slides for each chapter, based on chapter objectives. 

• Figure Files Illustrations for every figure in the textbook in electronic form. 
• Solutions to Exercises Includes solutions for end-of-chapter exercises, including 

Critical Thinking Challenge Practice and Challenge Task solutions, chapter 
reinforcement exercises, and extra case studies. 
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xviii Preface 

• Test Bank & Test Engine Test Banks include 112 questions for every chapter, and 
feature objective-based and critical thinking question types, page number references, 
and figure references when appropriate. 

• Additional Activities for Students The forms that students can use to complete the 
Case Studies are included. Two additional case studies are also provided for every 
chapter, to be assigned as homework, extra credit, or assessment tools. Chapter 
Reinforcement Exercises, which are true/false, multiple-choice, and short answer 
questions that help students gain confidence in the material learned are included, 
as are the Your Turn Practice Tasks and sample solutions. 

• Additional Faculty Files A copy of the powerful CASE tool, Visible Analyst 
Student Edition, is provided for instructor evaluation. Several sample solutions to 
case study tasks also are included. To install this program, you follow a simple 
registration process that entitles you to use the software and obtain support. 
Detailed instructions are provided on the Instructor Companion Site. Also 
included are Word document versions of the e-mail and voice mail messages 
posted for students on the SCR Web site and the Interview Summaries for the 
New Century Case Study. 

SOFTWARE BUNDLING OPPORTUNITIES Systems Analysis and Design, Tenth 
Edition can be bundled with several popular software programs: 

• Visible Analyst Student Edition Whether you are designing e-business applica
tions, developing a data warehouse, or integrating legacy systems with new enter
prise applications, Visible Analyst is a valuable software based learning tool that 
helps students become more marketable with its advanced, affordable, and easy 
to use modeling capabilities. Visible Analyst was recently awarded the "Best 
Systems Analysis & Design Modeling Tool" by the Indian Education Ministry. 
Key users include: Business Analysts who analyze the organization and design of 
businesses or government departments and assess business models and their inte
gration with technology; other professions that use systems analysis and design 
methods and techniques include Systems Analysts, Database Engineers, Computer 
Scientists, and Software Engineers. Visible Analyst is a separate software tool 
available individually as a Student Edition or as a University Edition with concur
rent floating licenses for college or university computer labs. For more informa
tion about Visible Analyst, please visit: www.visible.com/Modeler/index.htm or 
contact sales@visible.com. 

• Microsoft Visio The advanced diagramming tools of Visio 2010 help you sim
plify complexity with dynamic, data-driven visuals and new ways to share on the 
Web in real time. Start by building your diagram with professional-looking tem
plates and modern, pre-drawn shapes. Then, easily link your diagram to popular 
data sources (such as Excel). You'll see data automatically refresh right within 
your diagram, reflected in vibrant visuals such as icons, symbols, colors, and bar 
graphs. Finally, with just a few clicks, publish your data-linked diagram to 
SharePoint, and provide access to others on the Web, even if they don't have 
Visio. Together, simplicity, data-driven shapes, and Web sharing make Visio 2010 
one of the most powerful ways to see and understand important information. 
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• Microsoft Project Microsoft® Project 2010 delivers powerful, visually enhanced 
ways to effectively manage a wide range of projects and programs. From meeting 
crucial deadlines to selecting the right resources and empowering your teams, 
Project 2010 offers easier and more intuitive experiences to help you simply be 
more productive and realize amazing results. 

AUTHOR'S NOTE 

As an instructor and a longtime member of the Shelly Cashman Series team, I want this 
book to be student-friendly, easy to use, and focused on basic skills rather than the latest 
trend or silver bullet. 

Our main goal is to help students learn how to perform systems analysis and design 
tasks. However, most entry-level IT positions are not filled on the basis of technical 
knowledge alone, because employers can teach new employees much of what they need 
to know. Instead, companies tend to seek highly motivated candidates with strong com
munication, interpersonal, and critical thinking skills. For that reason, the book offers 
many features and practice tasks that can help students develop "soft skills" that they 
can bring to the workplace. 

To instructors who adopted this book, I know you had many other choices, and I 
sincerely appreciate your confidence. Together we can make a difference, and provide an 
outstanding learning experience for our students. Thank you. 

ACKNOWLEDGMENTS 

First and foremost, special thanks to Deb Kaufmann, our development editor. Deb's 
insight and suggestions were extremely valuable. Thanks also to Professor Tim Burns, 
who teaches at Ramapo College of New Jersey, and to Ron Sa villa, my former student 
at Central Piedmont Community College and a senior network technician. Tim and Ron 
reviewed the prior edition, and their unique perspectives helped shape the new book. 

Finally, sincere thanks to the instructors and students who offered feedback and 
comments. You said you wanted more interactive content and learning tools, updated 
end-of-chapter material, and several new features. We hope you will continue to offer 
suggestions, and we certainly will continue to listen carefully. 

ABOUT OUR COVERS 

The Shelly Cashman Series is continually updating our approach and content to reflect the 
way today's students learn and experience new technology. This focus on student success 
is reflected on our covers, which feature real students from the University of Rhode Island 
using the Shelly Cashman Series in their courses, and reflect the varied ages and back
grounds of the students learning with our books. When you use the Shelly Cashman 
Series, you can be assured that you are learning computer skills using the most effective 
courseware available. 
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PHASE 
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As the Dilbert cartoon suggests, it is always a good idea to know whether a project fits the 

company's overall strategy. You w ill learn more about the relationship between systems projects 

and corporate strategies in the systems planning phase. 

Systems planning is the first of five phases in the systems development life cycle. After an 

introduction to systems analysis and design, you will leam how systems projects get started, how 

to evaluate a project proposal to determine its feasibility, and how to use project management 

tools and techniques. The deliverable for this phase is the preliminary investigation report. 
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OBJECTIVES 
When you finish this chapter, you will be 
able to: 

• Describe the impact of information 
technology 

• Define systems analysis and design and the 
role of a systems analyst 

• Define an information system and describe 
its components 

• Explain how to use business profiles and 
models 

• Explain Internet business strategies and 
relationships, including B2C and B2B 

• Identify various types of information systems 
and explain who uses them 

• Distinguish among structured analysis, 
object-oriented analysis, and agile methods 

• Explain the waterfall model, and how it has 
evolved 

• Discuss the role of the information 
technology department and the systems 
analysts who work there 

Introduction to 
Systems Analysis 
and Design 

Chapte r I is the first of three chapters in the systems 

planning phase. This chapter describes the role of 

information technology in today's dynamic business 

environment. In this chapter, you will learn about the 

development of information systems, systems analysis and 

design concepts, and various systems development 

methods. This chapter also describes the role of the 

information technology department and its people. 

The headlines in Figure 1·1 offer dramatic examples 
of how information technology affects our society. 
Companies use information as a weapon in the bat· 
de to increase productivity, deliver quality products 
and services, maintain customer loyalty, and make 
sound decisions. In a global economy with intense 
competition, information technology can mean the 
difference between success and failure. 

Five More States Ban 

-
WeChoose? 1 

Social Media 
Explodes! 

Another 
for Apple? 

Run 

FIGURE 1-1 These headlines show the eno rmous impact of 
information technology on our lives. 
@ Ccnti:te leam.:ng 20 14 
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Introduction 

PREVIEW CASE: Mountain View College Bookstore 

Background: Mountain View College is located in New England. The school has 
grown rapidly and now has 8,000 students at three campuses, each with a branch 
bookstore. Wendy Lee, manager of college services, is responsible for all book
store operations. Wendy wants a new information system that will increase effi
ciency and improve customer service. 

As the case begins, Tina Allen, a systems analyst in the college's Information 
Technology department, is talking with David Conroe. David is majoring in infor
mation systems at Mountain View College and is earning credit toward his degree by 
working part-time as a student intern. 

Participants: 
Location: 
Project status: 

Tina and David 
Tina's office, I 0 a.m., Monday morning, August 19,2013 
Initial discussion 

Discussion topics: Basic systems development concepts 

Tina: Welcome aboard, David. 

D avid: I'm glad to be here. Whots on the agenda? 

3 

Tina: Well, t here's been some talk about a new bookstore information system. Wendy says nothing is definite 
yet, but she suggested that we should get ready. 

D avid: 

Tina: 

David: 

T ina: 

David: 

Tina: 

David: 

Tina: 

So we start by teaming about the bookstore business? 
Yes, t he best system in the world isn't worth much unless it supports business and information needs. 
But let's not get ahead of ourselves. First, we need to talk about business information systems in general. 
Then we'll bui ld a business model so we can understand the specific operations and processes at the 
bookstore. We'll also discuss systems analysis and design tools and techniques. Let's start with an over
view of information systems and their characteristics. 

That makes sense. What about the basic systems analysis techniques you mentioned? 
On this project, we'll use w hat's called a structured method, which is based on the concept of a systems 
development l ife cycle, o r SDLC for short. I'll also explain object-oriented and agile methods, and you'll 
learn about modeling tools and techniques. We'll follow a set of basic system development guidelines 
as we go along. 

How does the SDLC work? 
The SDLC is l ike constructing a building. First, you would list specific objectives for the project. Then, 
you might hire an architect to create drawings t hat show the finished building. Later, you'd need detailed 
blueprints for the construction workers. W hen t he building is done, you would check everything, turn it 
over to t he new owners, and make sure they're happy with t he results. 

And that's how we'll develop new information systems? 

It sure is. We'll use a program called Microsoft Project to create a list of tasks we can work on. 

• MOUNT AJN VIEW COUEGL .. 
- INTIIOOUCTIOH TO SYSTPIS .IHALYSISAHO DeSIGH 

t.e.n--..ha ......... I I,., ...... ~. Jlll'lld ... 

~ .. Wf'IIUI~aft I Hli .. ii-iSJ-1• 
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llll SDt.CctJIJIInd 111: .. ••rasedl\•~"tWl~ 
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I 

1 

4 

... 
• 
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FIGURE 1-2 Typical introductory tasks for systems projects 
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4 What Is Information Technology? 

If you have an MIS CourseMate access code, you can launch interactive Video Learning Ses
sions to help you understand systems development concepts and practice your skills. You can 
watch a session on your computer or mobile device, and pause, rewind, or replay a video at 
any time. To log on to the MIS CourseMate site at www.cengagebrain.com, you must cre
ate a student account and then register this book. 

These two sessions include a personal welcome from the author and an introduction to 
the video learning concept. You'll view sample screens, get a feel for the topics, and see an 
example of the Your Turn feature that allows you to practice your skills and check your answers. 

WHAT Is INFORMATION TECHNOLOGY? 

Information technology (IT) refers to the combination of hardware, software, and 
services that people use to manage, communicate, and share information. Although 
fictitious, the bold headlines in Figure 1-1 show the huge impact of IT on our society. 

More than ever, business success depends on information technology. IT is d riving a 
new digital economy, where advances in hardware, software, and connectivity can pro
vide enormous benefits tO businesses and individuals. Although economic trends affect 
IT spending levels, most firms give IT budgets a high priority, in good times o r bad. The 
reason is simple - during periods of growth, companies cannot afford ro lag behind 
the IT curve. Conversely, when the economy slows down, firms often use IT tO reduce 
operating costs and improve efficiency. 

The following sections will give you a sense of IT history, an overview of systems 
analysis and design, and a description of the system analyst's role. 

Welcome to the 21st Century: The IT journey Continues 

The history of IT is a fascinating study of human progress and achievement. We are 
dazzled by the latest and greatest technology, just as our parents and grandparents were 
astonished by the arrival of television, space flight, and personal computing. It is impor
tant for IT professionals, who live and work in this exciting world, to realize that each 
technology advance is part of a long-term process that often brings dramatic change, but 
never really ends. T he srory of IBM is a good example. 

As its name suggests, International Business Machines was a major supplier of 
office equipment and typewriters long before the modern computer era. IBM's prede
cessor company was foun ded in 1896 by Herman Hollerith, who invented a card that 
identified characters by the location of punched holes. A deck of hundreds, o r even 
thousands of these cards could store data that was easi ly sorted, queried, and printed 
by machines. This system sounds archaic today, but punch card technology was a huge 
advance that revolutionized the business world, and was in use into the 1960s and 
beyond. After a century of progress, IBM is now a global giant with a half-million 
employees, numerous patents, and more Nobel Prize winners than any other IT fi rm. 

Figure 1-3 shows an employee docking in with a punch card in 1953, and how an 
employee might dock in today, using a magnetic card linked to a corporate database. 
Perhaps students 60 years from now will view our current technology the same way we 
smile at punched cards. Meanwhile, welcome aboard - it will be an interesting ride! 
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What Is Information Technology/ 

Coming to work in 1953 ... and in 2013 

FIGURE 1-3 How times have changed! 

Systems Analysis and Design 
Systems analysis and design is a step-by-step process for developing high-quality infor
mation systems. An information system combines technology, people, and data to pro
vide support for business functions such as order processing, inventory control, human 
resources, accounting, and many more. Some information systems handle routine day
to-day tasks, while others can help managers make better decisions, spot marketplace 
trends, and reveal patterns that might be hidden in stored data. 

Information systems typically are developed by talented people, including a mix of 
managers, users, network administrators, Web designers, programmers, and systems 
analysts. Capable IT professionals like these are always in demand, even in a slow econ
omy. For example, notice how Dell reaches out to candidates on its Web site, as shown 
in Figure 1-4. 
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FIGURE 1-4 Dell is an example of a fi rm that invites potential candidates to search for jobs on its Web site. 
e 2011 t>t: 
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6 Information System Components 

What Does a Systems Analyst Do? 

A systems analyst is a valued member of the IT department team who helps plan, de
velop, and maintain information systems. Analysts must be excellent communicators 
with strong analytical and critical thinking skills. Because systems analysts transform 
business requirements into IT projects, they must be business-savvy as well as techni
cally competent, and be equally comfortable with managers and programmers, who 
sometimes have different points of view, as Dilbert fans already know. 

Most companies assign .systems analysts to the IT department, but analysts also 
can report to a specific user area such as marketing, sales, or accounting. As a mem
ber of a functional team, an analyst is berter able to understand the needs of that 
group and how IT supports the department's mission. Smaller companies often use 
consultants to perform systems analysis work on an as-needed basis. 

On any given day, an analyst might be asked to document business processes, test 
hardware and software packages, design input screens, train users, and plan 
e-commerce Web sites. A systems analyst also manages IT projects, including tasks, 
resources, schedules, and costs. To keep managers and users informed, the analyst con
ducts meetings, delivers presentations, and writes memos, reports, and documentation. 

To learn more about becoming a systems analyst, you should review the last section 
in this chapter, which lists typical skills and education requirements, certifications, 
career opportunities, and the impact of future IT trends on systems analysts. 

CASE IN POINT 1.1: CLOUD NINE FINANCIAL ADVISORS 

Cloud N ine provides its clients w ith a monthly newsletter that offers recommendations 
about stocks to buy or sell. Doug Layton, Cloud Nine's president, has asked your opinion 
on whether dot-com stocks might be good investments for the future. He specifically men
t ioned Google, eBay, Amazon.com, and Yahoo!, but he said you could suggest other compa
nies. Doug wants you to do some Internet research to learn more about these Web-based 
companies and their future prospects. You can use a search engine, or start by visiting the 
Web sites of publications such as Forbes, Fortune Magazine, Business Week, or The Wall Street 
joumal, among others. 

INFORMATION SYSTEM COMPONENTS 

A system is a set of related components that produces specific 
results. For example, specialized systems route Internet traffic, 
manufacture microchips, and control complex entities like the 
Hubbell Telescope, which took the amazing image shown in 
Figure 1-5. A mission-critical system is one that is vital to a 
company's operations. An order processing system, for example, 
is mission-critical because the company cannot do business 
without it. 

Every system requires input data. For example, your computer 
receives data when you press a key or click a menu command. In 
an information system, data consists of basic facts that are the sys
tem~s raw material. Information is data that has been transformed 
into output that is valuable to users. 

An information system has five key components, as shown in 
FIGURE 1-5 Consider the amazing technology that Figure 1-6: hardware, software, data, processes, and people. 
enabled the Hubbell t elescope to capture this image. 
Co~newcr f'in: Hutil!l! Hent:.:r:e re:.tn (AURA I S1'Sd /l\ASA) 
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Information System Components 

Hardware 

Hardware consists of everything in the physical layer of the information sys
tem. For example, hardware can include servers, workstations, networks, 
telecommunications equipment, fiber-optic cables, mobile devices, scanners, 
digital capture devices, and other technology-based infrastructure. A large 
concentration of servers working together is called a server farm . As new 
technologies emerge, manufacturers race to market the innovations and reap 
the rewards. 
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Hardware purchasers today face a wide array of technology choices and 
decisions. In 1965, Gordon Moore, a cofounder of Intel, predicted that the 
number of transistors on an integrated circuit chip would double about 
every 24 months. His concept, called Moore's Law, has remained valid for 
almost 50 years. Fortunately, as hardware became more powerful, it also 
became much less expensive. Large businesses with thousands or millions of 
sales transactions require company-wide information systems and powerful 
servers, such as those shown in Figure 1-7. 

FIGURE 1-6 An information 
system needs these components. 
e C e11f.;1Ee Le.::r:Ul!t: 201-t 

Software 

Software refers to the programs that control the hardware and 
produce the desired information or results. Software consists 
of system software and application software. 

System software manages the hardware components, which 
can include a single workstation or a global network with many 
thousands of clients. Either the hardware manufacturer supplies 
the system software or a company purchases it from a vendor. 
Examples of system software include the operating system, secu
rity software that protects the computer from intrusion, device 
drivers that communicate with hardware such as printers, and 
utility programs that handle specific tasks such as data backup FI GURE 1-7 Server farms provide the enormous 

power and speed that modern IT systems need. 
and disk management. System software also controls the flow of eJoy~uvS>"""'""' 
data, provides data security, and manages network operations. In 
today's interconnected business world, network software is vitally important. 

Application software consists of programs that support day-to-day business func
tions and provide users with the information they need. Examples of company-wide 
applications, called enterprise applications, include order processing systems, payroll 
systems, and company communications networks. On a smaller scale, individual users 
can boost productivity with tools such as spreadsheets, presentation software, and data
base management systems. 

Application software includes horizontal and vertical systems. A horizontal system is 
a system, such as an inventory or payroll application, that can be adapted for use in 
many different types of companies. A vertical system is designed to meet the unique 
requirements of a specific business or industry, such as a Web-based retailer, a medical 
practice, or an auto dealership. 

Most companies use a mix of software that is acquired at various times. When plan
ning an information system, a company must consider how a new system will interface 
with older systems, which are called legacy systems. For example, a new human 
resources system might need to exchange data with an legacy payroll application. 

Data 

Data is the raw material that an information system transforms into useful information. An 
information system can store data in various locations, called tables. By linking the tables, 
the system can display the specific information that the user needs - no more, and no less. 
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FIGURE 1-8 In a typical payroll system, data is stored in separate tables that are linked to 
form an overall database. 
eee·*fk"e ~..e:vnrte 201" 

Figure 1-8 shows a payroll system that stores data in four separate tables. Notice that 
the linked tables work together to supply 19 different data items to the screen. A user 
can display any or all data items, and filter the data to fit defined limits. In this example, 
the user requested a list of employees who live in a certain city and worked more than 
40 hours in the last pay period. Jane Doe's name was the first to display. 

Processes 

Processes describe the tasks and business functions that users, managers, and IT staff 
members perform to achieve specific results. Processes are the building blocks of an 
information system because they represent actual day-to-day business operations. To 
build a successful information system, analysts must understand business processes 
and document them carefully. 

People 

People who have an interest in an information system are called stakeholders. 
Stakeholders include the management group responsible for the system, the users 
(sometimes called end users) inside and outside the company who will interact with 
the system, and IT staff members, such as systems analysts, programmers, and network 
administrators who develop and support the system. 
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Business in the 21st Century 

Each stakeholder group has a vital interest in the information system, but most 
experienced IT prokssionals agree that the success or failure of a system usually 
depends on whether it meets the needs of its users. For that reason, it is essential to 
understand user requirements and expectations throughout the development process. 

BUSINESS IN THE 21ST CENTURY 

To design successful systems, systems analysts must understand a company's business 
operations. Each situation is different. For example, a retail store, a medical practice, 
and a hotel chain all have unique information systems requirements. As the business 
world changes, systems analysts can expect to work in new kinds of companies that 
will require innovative IT solutions. 

Business in the 21st century will be shaped by three major trends: rapidly increas
ing globalization, technology integration for seamless information access, and the 
rapid growth of cloud-based computing and services. All these trends will be Internet
centric, and driven by the immense power of the Web. 

The Internet Model 
Internet-based commerce is called e-commerce (electronic commerce) or !-commerce 
(Internet commerce). Internet-based systems involve various hardware and software 
designs, but a typical model is a series of Web pages that provides a user interface, 
which communicates with database management software and a Web-based data server. 
As Internet-based commerce continues to grow, career opportunities will expand signifi
cantly for IT professionals such as Web designers, database developers, and systems 
analysts. 

E-commerce includes two main sectors: B2C (business-to-consumer) and B2B 
(business-to-business). Within these broad categories, competition is dynamic, 
extreme, and global. Every day brings new ideas, new players, and new ways to 
involve customers, suppliers, and hordes of social network part icipants. The following 
sections discuss this rapidly changing environment. 

B2C (Business-to-Consumer) 

Using the Internet, consumers can go online to purchase an enormous variety of 
products and services. This new shopping environment allows customers to do 
research, compare prices and features, check availability, arrange delivery, and 
choose payment methods in a single convenient session. Many companies, such as 
airlines, offer incentives for online transactions because Web-based processing costs 
are lower than traditional methods. By making flight information available online to 
last-minute travelers, some airlines also offer special discounts on seats that might 
otherwise go unfilled. 

B2C commerce is changing traditional business models and creating new ones. For 
example, a common business model is a retail store that sells a product to a customer. 
To carry out that same transaction on the Internet, the company must develop an 
online store and deal with a totally different set of marketing, advertising, and profit
ability issues. 

Some companies have found new ways to use established business models. For 
example, eBay.com has transformed a traditional auction concept into a popular and 
successful method of selling goods and services. Other retailers seek to enhance the 
online shopping experience by offering gift advisors, buying guides, how-to clinics, and 
similar features. In thee-commerce battles, the real winners are online consumers, who 
have more information, better choices, and the convenience of shopping at home. 
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Business in t he 2 1st Century 

B2B (Business-to-Business) 
Although the business-to-consumer (B2C) sector is more familiar to retail customers, 
the volume of business-to-business (B2B) transactions is many times greater. Industry 
observers predict that B2B sales will increase sharply as more firms seek to improve 
efficiency and reduce costs. 

Initially, electronic commerce berween rwo companies used a data sharing arrange
ment called electronic data interchange (EDI). EDI enabled computer-to-computer 
data transfer, usually over private telecommunications lines. Firms used EDI to plan 
production, adjust inventory levels, or stock up on raw materials using data from 
another company's information system. As B2B volume soared, company-to-company 
transactions migrated to the Internet, which offered standard protocols, universal 
availability, and low communication costs. The main advantage of the Web is that it 
offers seamless communication between different hardware and sofrware environ
ments, anywhere and anytime. 

Because it allows companies to reach the global marketplace, B2B is especially 
important to smaller suppliers and customers who need instant information about 
prices and availability. In an approach that resembles an open marketplace, some B2B 
sites invite buyers, sellers, distributors, and manufacturers to offer products, submit 
specifications, and transact business. 

Most large firms and government agencies use supply chain management (SCM) 
sofrware. A supply chain refers to all the companies who provide materials, services, 
and functions needed to provide a product to a customer. For example, a Sherwin
Williams customer who buys a gallon of paint is at the end of a chain that includes 
the raw material sources, packaging suppliers, manufacturers, transporters, ware

•e I I ·I I I ll .. lilt I I . It• &. 

houses, and reta il stores. Because SCM is complex and 
dynamic, specialized sofrware helps businesses manage 
inventory levels, costs, alternate suppliers, and much 
more. Figure 1-9 shows a valuable overview of SCM 
issues that can be downloaded free from SAP, a world 
leader in corporate sofrware solutions. 

What's Next? 

Traditionally, IT companies were identified as product
oriented or service-oriented. Product-oriented firms 
manufactured computers, routers, or microchips, while 
service-oriented companies included consultants, ven
dors, software developers, and service providers. 

Today, those distinctions are gone. Most successful 
IT companies offer a mix of products, services, and 
support. Value-added services such as consulting, soft
ware, and technical support often are more profitable 
than hardware sales. In a striking example of this 
trend, IBM's 201 1 annual report notes that software 
and services produced more than 80 percent of pre-tax 
income. Figure 1-10 shows the contrast: Over an 
11-year period, hardware and financing profit 
remained flat, while software and services income 
more than tripled! 

FIGURE 1-9 This free publication offers a valuable 
overview of SCM issues. You can download it at SAP's 
Web site. 

These days, with rising fuel prices and an eye on 
expenses, shopping at home is more popular than ever. 
The strongest players in this market are called Internet
dependent firms, because their primary business depends 
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Business in the 2 1st Century 
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FIGURE 1-10 IBM's 2011 report shows a dramat ic increase in key business segments such as software and 
services, compared to slow~growth profits from hardware sales and financing. 
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on the Internet rather than a traditional business channel. At the other end of the 
scale are traditional businesses, sometimes called brick-and-mortar companies 
because they conduct business primarily from physical locations. Although they have 
stores where customers can see and touch the products, most successful brick-and
mortar firms - such as Lowe's, Costco, Target, and Wal-Mart - have expanded their 
Web-based marketing channels to increase sales and serve customers better. This strat
egy combines the convenience of online shopping and the alternative of hands-on 
purchasing for those who prefer that option. Figure 1-11 shows severa l shopping and 
pickup options that Wal-Mart offers, so customers can choose the method they prefer. 
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FIG URE 1-1 1 Wai-Mart enhances a customer's online experience by offering several shopping and pickup 
options. so customers can choose the method they prefer. 
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12 Business in t he 2 1st Century 

In addition to physical products, consumers also buy a huge amount of digital 
content. Firms such as Apple, Amazon, Kindle, Netflix, and many others are fighting 
for a share of this rapidly growing market. Digital delivery is fast, convenient, and 
can be consumed on everything from mobile phones to large wall-mounted TVs. 

The Web makes it possible for businesses to operate 100% online, as virtual companies. 
Although we take this for granted today, giant companies such as Amazon and eBay could 
not have existed without the Internet. The Web-based business model also leveled the play
ing field for small firms, so that micro-businesses can reach out to a global marketplace. 

Just as eBay revived the auction model, the d iscount coupon business is another 
example of a traditional marketing method that has taken on new life. One of the 
best examples is a firm called Groupon, which claims to find daily deals in more than 
48 countries. If it knows where you are, Groupon will display local offers and bar
gains, such as the Boston-based ads shown in Figure 1-12 . 
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FIG U RE 1-1 2 This Groupon ad showcases local offers and bargains in the Boston area. 
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Modeling Business Operations 
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FIGURE 1-1 3 Lowe's offers a mobile app that customers can use to shop online. 
e 2012lowl:'s 

With an eye on Groupon's success, many observers predict a huge synergy 
between mobile computing and location-based marketing, where firms will use 
global positioning system (GPS) coordinates to tempt travelers with nearby bargains. 
The winners will be the firms that can offer consumers a portable shopping experi
ence. For example, Figure 1-13 shows how Lowe's is encouraging its customers to 
download a mobile app that they can use on cell phones and other mobile devices. 
The MyLowe's on the Go® feature helps customers shop online, create shopping 
lists, and find local stores. By providing more options, the firm hopes to appeal to 
more customers. 

MODELING BUSINESS OPERATIONS 

Systems analysts use modeling to represent company operations and information 
needs. Business process modeling involves a business profile and a set of models that 
document business operations. 

Business Profiles 

A business profile is an overview of a company's mission, functions, organization, 
products, services, customers, suppliers, competitors, constraints, and future direction. 
Although much of this information is readily available, a systems analyst usually 
needs to do additional research and fact-finding. A business profile is the starting 
point for the modeling process. 

Business Processes 

A business process is a specific set of transactions, events, and results that can 
be described and documented. A b usiness process model (BPM) graphically dis
plays one or more business processes, such as handling an airline reservation, 
filling a product order, or updating a customer account. The sales order example 
in Figure 1-14 on the next page shows a simple model that includes an event, 
three processes, and a result . 

I 3 

TOOUCJT TIME 

Business process 
modeling tools, 
which are described 
in Part 8 of the 
System's Analyst's 
Toolkit , can help you 
document and 
describe business 
operations. To learn 
more about these 
tools, tum to Part B 
of the (our-part 
Toolkit that fol lows 
Chapter 12. 
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FIGURE 1- 14 A simple business model might 
consist of an event, three processes, and a result. 
e Cerme l.e:J"'II!!f 2014 

FIGURE 1- 15 This sample uses business process 
modeling notation (BPMN) to represent the same events, 
processes, and workflow shown in Figure 1· 14. 
Scn:cmhot used v.'rth permossoen fror"'! V sible Sys'.cmos COl'f:C~JCn 

A rough sketch might be sufficient to document a simple business process. For 
complex models, analysts can choose computer-based tools that use business process 
modeling notation (BPMN). BPMN includes standard shapes and symbols to repre
sent events, processes, workflows, and more. To create BPMN models, you can use a 
multi purpose application such as Microsoft Visio or a CASE tool such as Visible 
Analyst. Notice that the Visible Analyst model in Figure 1-15 uses BPMN symbols to 
represent the same sales order process shown in Figure 1-14. Also note the drag-and
drop BPMN symbols that are displayed under the menu bar. 

BUSINESS INFORMATION SYSTEMS 

In the past, IT managers identified an information system based on its primary users. 
For example, administrative staff used office systems, operational people used opera
tional systems, middle managers used decision support systems, and top managers 
used executive information systems. 

Today, those traditional labels no longer apply. For example, all employees, 
including top managers, use office productivity systems to do their jobs. Similarly, 
operational users often require decision support systems to do their Jobs. As busi
ness changes, information use also changes, and now it makes more sense to iden
tify a system by its functions and features, rather than by its users. A new set of 
system definitions includes enterprise computing systems, transaction processing 
systems, business support systems, knowledge management systems, and user 
productivity systems. 
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Business Infor mation Systems 

Enterprise Computing 

Enterprise computing refers to information systems that support company-wide 
operations and data management requirements. Wal-Mart's inventory control system, 
Boeing's production control system, and Hilton Hotels' reservation system are exam
ples of enterprise computing systems. The main objective of enterprise computing is 
to integrate a company's primary functions (such as production, sales, services, inven
tory control, and accounting) to improve efficiency, reduce costs, and help managers 
make key decisions. Enterprise computing also improves data security and reliability 
by imposing a company-wide framework for data access and storage. 

In many large companies, applications called enterprise resource planning (ERP) 
systems provide cost-effective support for users and managers throughout the com
pany. For example, a car rental company can use ERP to forecast customer demand 
for rental cars at hundreds of locations. 

By providing a company-wide computing environment, many firms have been able 
to achieve dramatic cost reductions. Other companies have been disappointed in the 
time, money, and commitment necessary to implement ERP successfully. A potential 
disadvantage is that ERP systems generally impose an overall structure that might or 
might not match the way a company operates. ERP is described in more detail in 
Chapter 7, which discusses system development strategies. 

Because of its growth and potential, many hardware and software vendors target 
the enterprise computing market and offer a wide array of products and services. 
For example, in Figure 1-16, Infor cites the Herman Miller furniture company as an 
example of a firm that used ERP to boost productivity. 

Transaction Processing 

Transaction processing (TP) systems process data generated by day-to-day business 
operations. Examples of TP systems include customer order processing, accounts 
receivable, and warranty claim processing. 

TP systems perform a series of tasks whenever a specific transaction occurs. In the 
example shown in Figure 1-17, a TP system verifies the customer's data, checks the 
customer's credit status, checks the stock status, posts to accounts receivable, adjusts 
the inventory level, and updates the sales file. TP systems typically involve large 

C Enterprise Resource Planning (ERP) 
... ,..,.. .......... ,.. ...... _ .............. 7 , ._.,. ...... --

Wd •••- ,.. • ...._ ~ • .._, .., IU os• a e ,. ... tit 9' •:•:.• =:: 
Cl:t Lf:u•....,•• •••o·a IIC&• ,....._. , .. ~ .. .,._. ... ._r ...,. ---

FIGURE 1- 16 lnfor cites Herman Miller Furniture as an example of an ERP solution that boosted 
productivity. 
e Copyrrdrt 20 ll hfor 

Cql~Ti~ 20U C<~ ~ All Ri~ Jt~\'fd, Ml)' WI bee~ 0(&111(<,1. ~ d11p~. in wholo Ill' i3 fWl.-~ w tl~nx :i,Vr.s. Wtt(' tir.l pv!)> OC'!II«II m.or be W!'fm1«1 £rvm e:,e elk-o.lk ~ t01r('4«(t.), 
&litQria) nvkw h Mo ok(tll(l.llh;,l •n)· w~ IX'!I1«11 Otoe$ n\1'1 a81(riollll)' illt'!«ttllt q.-utJI I~"ttin& e<pcno:!>,Jf, (:(Oft(: IA-=c re.e...,~ !he :i~ 10 ~~ l!<.kliti(IO'I.-1 QO!I1(tl1 ll WI)' d~«~-1 $11bo(qunr; n,;;. fO!riW«~, m;uiro ._ 

I 97812851713t.O_Cl"()IJnckj 15 

15 

118113 4:03PM I 



16 

Check 

Cred~ J 
Status 

Check Post to 
Stock Accounts 
Status Receivable 

Adjust 
Inventory 

Levels 
.) 
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amounts of data and are mission-critical systems 
because the enterprise cannot function without 
them. 

Verily 
Customer .. ,..,_ __ Sales 

Transaction 
Update 

Sales File 
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TP systems are efficient because they process a 
set of transaction-related commands as a group 
rather than individually. To protect data integrity, 
however, TP systems ensure that if any single ele
ment of a transaction fails, the system does not pro
cess the rest of the transaction. 

Data 

Business Support 

FIGURE 1-17 A single sales transaction consists o f six separate 
tasks. which the TP system processes as a group. 

Business support systems provide job-related infor
mation support to users at all levels of a company. 
These systems can analyze transactional data, gener-
ate information needed to manage and control busi

ness processes, and provide information that leads to better decision making. 
The earliest business computer systems replaced manual tasks, such as payroll 

processing. Companies soon realized that computers also could produce valuable 
information. The new systems were called management information systems (MIS) 
because managers were the primary users. Today, employees at a/! levels need infor
mation to perform their jobs, and they rely on information systems for that support. 

A business support system can work hand in hand with a TP system. For example, 
when a company sells merchandise to a customer, a TP system records the sale, 
updates the customer's balance, and makes a deduction from inventory. A related 
business support system highlights slow- or fast-moving items, customers with past
due balances, and inventory levels that need adjustment. 

To compete effectively, firms must collect production, sales, and shipping data 
and update the company-wide business support system immediately. The newest 
development in data acquisition is called radio frequency identification (RFID) tech
nology, which uses high-frequency radio waves to track physical objects, such as the 
item shown in Figure 1-18. RFID's dramatic growth has been fueled by major retail
ers such as Wal-Mart, which requires its suppliers to add RFID tags to all items. 

An important feature of a business support system is decision support capability. 
Decision support helps users make decisions by creating a computer model and applying 

a set of variables. For example, a truck fleet 
dispatcher might run a series of what-if sce
narios to determine the impact of increased 
shipments or bad weather. Alternatively, a 
retailer might use what-if analysis to deter
mine the price it must charge to increase 
profits by a specific amount while volume 
and costs remain unchanged. 

Knowledge Management 

FIGURE 1-18 W ith an RFID tag. items can be tracked and monitored 
throughout the shipping process. 

Knowledge management systems use a 
large database called a knowledge base 
that allows users to find information by 
entering keywords or questions in normal 
English phrases. A knowledge management 
system uses inference rules, which are logi
cal rules that identify data patterns and 
relationships. @ 17.1 p\n/pl10~tom 
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FIGURE 1- 19 The interactive Toshiba Knowledge Base allows users to search for solutions. 
e 2012 ic~OO Ccrp~.>On 

Figure 1-19 shows a knowledge management system that Toshiba maintains for its 
customers and users. After a user enters a symptom, problem, or question, Toshiba's 
Knowledge Base searches for a solution and displays the results. 

User Productivity 

Companies provide employees at a ll levels with technology that improves productivity. 
Examples of user productivity systems include e-mail, voice mail, fax, video and Web 
conferencing, word processing, automated calendars, database management, spread
sheets, desktop publishing, presentation graphics, company intraners, and integrated 
mobile computing systems. User productivity systems also include groupware. 
Groupware programs enable users to share data, collaborate on projects, and work in 
teams. Novell's Group Wise and Google Docs are two popular examples of groupware. 

When companies first installed word processing systems, managers expected to 
reduce the number of employees as office efficiency increased. That did not happen, 
primarily because the basic nature of clerical work changed. With computers perform
ing the repetitive work, office personnel were able to handle tasks that required more 
judgment, decision-making, and access to information. 

Computer-based office work expanded rapidly as companies assigned more 
responsibility to employees at lower organizational levels. Relatively inexpensive 
hardware, powerful networks, corporate downsizing, and a move toward employee 
empowerment also contributed to this trend. Today, administrative assistants and 
company presidents alike are networked, use computer workstations, and share cor
porate data to perform their jobs. 

Systems Integration 

Most large companies require systems that combine transaction processing, business 
support, knowledge management, and user productivity features. For example, sup
pose an international customer makes a warranty claim. A customer service represen
tative enters the claim into a TP system, which updates two other systems: a 
knowledge management system that tracks product problems and warranty activity, 
and a quality control system with decision support capabilities. A quality control engi
neer uses what-if analysis to determine if the firm should make product design changes 
to reduce warranty claims. In this example, a TP system is integrated with a knowledge 
management system and a business support system with decision support features. 
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18 W hat Information Do Users Need? 

WHAT INFORMATION Do USERS NEED? 

Corporate organizational structure has changed considerably in recent years. In an 
effort to increase productivity, many companies reduced the number of management 
levels and delegated responsibility to operational personnel. Although modern organi
zation charts tend to be flatter, an organizational hierarchy still exists in most firms. 

A typical organizational model identifies business functions and organizational 
levels, as shown in Figure 1-20. Within the functional areas, operational personnel 
report to supervisors and team leaders. The next level includes middle managers and 
knowledge workers, who, in turn, report to top managers. In a corporate structure, the 
top managers report to a board of directors elected by the company's shareholders. 

A systems analyst must understand the company's organizational model to recog
nize who is responsible for specific processes and decisions and to be aware of what 
information is required by whom. 

Top Managers 

Top managers develop long-range plans, called strategic plans, which define the com
pany's overall mission and goals. To plot a future course, top managers ask questions 
such as "How much should the company invest in information technology?" or 
"How much will Internet sales grow in the next five years?" or "Should the company 
build new factories or contract out production functions?" 

Strategic planning affects the company's future survival and growth, including 
long-term IT plans. Top managers focus on the overall business enterprise and use IT 
to set the company's course and direction. To develop a strategic plan, top managers 
also need information from outside the company, such as economic forecasts, technol
ogy trends, competitive threats, and governmental issues. 

Middle Managers and Knowledge Wor ker s 

Just below the top management level, most companies have a layer of middle managers and 
knowledge workers. Middle managers provide direction, necessary resources, and perfor
mance feedback to supervisors and team leaders. Because they focus on a somewhat shorter 

Top 
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Knowledge 
Workers 

Supervisors and Team 
Leaders 

Operational Employees 

Organizational Levels 

IT 
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Human 
Resources 

Aooounting 
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Business Functions 

FIGURE 1-20 A typical organizatjonal model identifies business functions and organizational levels. 
OCc:r1~ l.e:lmrtg 2CIL 
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Systems Development Tools 

time frame, middle managers need more detailed information than top managers, but 
somewhat less than supervisors who oversee day-to-day operations. For example, a 
middle manager might review a weekly sales summary for a three-state area, whereas a 
local sales team leader would need a daily report on customer sales at a single location. 

In addition to middle managers, every company has people called knowledge 
workers. Knowledge workers include systems analysts, programmers, accountants, 
researchers, trainers, human resource specialists, and other professionals. Knowledge 
workers also use business support systems, knowledge management systems, and user 
productivity systems. Knowledge workers provide support for the organization's basic 
functions. Just as a military unit requires logistical support, a successful company 
needs knowledge workers to carry out its mission. 

Supervisors and Team Leaders 

Supervisors, often called team leaders, oversee operational employees and carry out day
to-day functions. They coordinate operational tasks and people, make necessary deci
sions, and ensure that the right tools, materials, and training are available. Like other 
managers, supervisors and team leaders need decision support information, knowledge 
management systems, and user productiviry systems to carry out their responsibilities. 

Operational Employees 

Operational employees include users who rely on TP systems to enter and receive 
data they need to perform their jobs. In many companies, operational users also need 
information to handle tasks and make decisions that were assigned previously to 
supervisors. This trend, called empowerment, gives employees more responsibiliry and 
accountabiliry. Many companies find that empowerment improves employee motiva
tion and increases customer satisfaction. 

SYSTEMS DEVELOPMENTTOOLS 

In addition to understanding business operations, systems analysts must know how to 
use a variery of techniques, such as modeling, protoryping, and computer-aided sys
tems engineering tools to plan, design, and implement information systems. Systems 
analysts work with these tools in a team environment, where input from users, man
agers, and IT staff contributes to the system design. 

Modeling 

Modeling produces a graphical representation of a concept or process that systems 
developers can analyze, test, and modify. A systems analyst can describe and simplify an 
information system by using a set of business, data, object, network, and process models. 

A business model describes the information that a system must provide. Analysts also 
create models to represent data, objects, networks, and other system components. 
Although the models might appear to overlap, they actually work together to describe 
the same environment from different points of view. 

System developers often use multipurpose charting tools such as Microsoft Visio 
to display business-related models. Visio is a popular tool that systems analysts can 
use to create business process d iagrams, flowcharts, organization charts, network 
diagrams, floor plans, project tirnelines, and work flow diagrams, among others. 

Figure 1-21 on the next page shows how you can drag and drop various symbols from 
the left pane into the drawing on the right, and connect them to show a business process. 

You will learn about many rypes of models in this textbook, including data flow dia
grams, object diagrams, and entiry-relationship diagrams. Business process modeling is 
explained in more detail in Part B of the Systems Analyst's Toolkit. 
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The CASE tools 
in Part 8 of the 
Systems Analyst's 
Toolkit can help you 
develop and main. 
tain complex infor
mation systems. To 
learn more about 
these tools, turn to 

Part 8 of the four· 
part Toolkit that fo l· 
lows Chapter 12. 
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Prototyping tests system concepts and 
provides an opportunity to examine 
input, output, and user interfaces before 
final decisions are made. A prototype is 
an early working version of an informa
tion system. Just as an aircraft manufac
turer tests a new design in a wind tunnel, 
systems analysts construct and study 
information system prototypes. A proto
type can serve as an initial model that is 
used as a benchmark to evaluate the fin
ished system, or the prototype itself can 
develop into the final version of the sys
tem. Either way, prototyping speeds up 
the development process significantly . 
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FIGURE 1-21 MicrosoftVisio allows you to drag and drop vario us symbols 
and connect them to show a business process. 

A possible disadvantage of prototyp
ing is that important decisions might be 
made too early, before business or IT 
issues are understood thoroughly. A pro
totype based on careful fact-finding and 
modeling techniques, however, can be an 
extremely valuable tool. 

Scn:mshot uv.:d wrth p!:m!ISS!OC'I froc"l M,CI'O" •• ch 

Computer-Aided Systems Engineering (CASE) Tools 

Computer-aided systems engineering (CASE), also called computer-aided software 
engineering, is a technique that uses powerful software, called CASE tools, to help sys
tems analysts develop and maintain information systems. CASE tools provide an over-

----------~ all framework for systems 
~J~~~~J.;~i!O~~C development and support a r• wide variety of design method-
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FIGURE 1-22 Visible Systems Corporation offers a wide array of software engineering 
tools. including Visible Analyst. a popular CASE tool. 

ologies, including structured 
analysis and object-oriented 
analysis. 

Because CASE tools make it 
easier to build an information 
system, they boost IT productiv
ity and improve the quality of 
the finished product. Part B of the 
Systems Analyst's Toolkit explains 
how analysts use CASE tools to 
create business profiles, build 
business models, and document 
complex processes. After develop
ing a model, many CASE tools 
can generate program code, 
which speeds the implementation 
process. Figure 1-22 shows the 
Web site for Visible Systems 
Corporation, a leading vendor of 
CASE tools. 
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SYSTEMS DEVELOPMENT METHODS 

Many options exist for developing information systems, but the most popular 
alternatives are structured analysis, which is a traditional method that still is widely 
used, object-oriented (0-0) analysis, which is a more recent approach that many ana
lysts prefer, and agile methods, also called adaptive methods, which include the latest 
trends in software development. Figure 1-23 provides an overview of the three methods, 
which are discussed in the following sections. 

STRUCTURED OBJECT-ORIENTED AGILE/ADAPTIVE 
ANALYSIS ANALYSIS METHODS 

Descr iption 

Modeling 
too ls 

Pros 

Cons 

Represents the system in 
terms of data and the 
processes that act upon 
that data. System development 
is organized into phases, with 
deliverables and milestones 
to measure progress. T he 
waterfall model typically 
consists of five phases. 
Iteration is possible among 
the phases, as shown 
in Figure 1-25 on page 23. 

Data flow diagrams (DFDs) 
and process descriptions, 
w hich are described in 
Chapter 5. Also, business 
process modeling, w hich 
is explained in Part B of 
the Systems Analyst's Toolkit. 

Tradit ional method, which has 

been very popular over time. 
Relies heavily on w ritten 

documentation. Frequent 
phase iteration can provide 
flexibility comparable w it h 
other methods. Well-suited 

to project management tools 
and techniques. 

Changes can be costly, 
especially in later phases. 
Requirements are defined 
early, and can change during 
development. Users might 
not be able to describe 

their needs until they can 
see examples of features 
and functions. 

Views the system in terms of 

objects that combine data and 
processes. The objects 
represent actual people, things, 
transactions, and events, as 
shown in Figure 1-26. 
Compared to structured 
analysis, 0 -0 phases tend to 
be more interactive. Can use 
the waterfall model or the 

model that stresses greater 
iteration, as shown in 
Figure 1-27 on page 25. 

Various object-o riented diagrams 
depict system actors, methods, 
and messages, which are 
described in Chapter 6. A lso, 
business process modeling, 
which is explained in Part B 
of the Systems Analyst's Toolkit. 

Integrates easily with 

object-oriented programming 
languages. Code is modular and 
reusable, which can reduce cost 

and development t ime. Easy to 
maintain and expand because 

new objects can be cloned using 
inherited properties. 

Somewhat newer method might 
be less familiar to development 
team members. Interaction of 

objects and classes can be 
complex in larger systems. 

FIGURE 1-23 Comparison of structured, object-oriented, and agile/adaptive development methods. 
e ce,lfilt.-oe L::!Tnll£ wr<~ 

Stresses intense 
team-based effort, as 
shown in Figure 1-28. 
Breaks development 
into cycles, or iterations 
that add functionality. 
Each cycle is designed, 
built, and tested in 

an ongoing process. 
Attempts to reduce major 
risks by incremental 
steps in short t ime 
intervals. 

Tools that enhance 
communication, such as 
collaborative software, 
brainstorming, and 
w hiteboards. Business 

process modeling, w hich 
is explained in Part B 
of the Systems Analyst's 
Toolkit, works well 
w ith agile methods. 

Very flexible and efficient 
in dealing with change. 
Stresses team interaction 

and reflects a set of 
community-based values. 
Frequent deliverables 

constantly validate the 
project and reduce risk. 

Team members need a 
high level of technical and 
communications skills. 
Lack of structure and 
documentation can 
introduce risk factors. 
Overall project might be 
subject to scope change as 
user requirements change. 

Cql~Ti~ 20U C<~ ~ All Ri~ Jt~..W. Ml)' WI bee~ 0(&111Cd. ~ d11p~. i11 wholo"" i3 IW\-~ w tl~nx :i,Vr.s. Wtt(' tir.l pv!)> OC'!II«II m.or be W!'fm1«1 £rvm e:.e elk-o.lk ~ t01r('4«(t.), 
&litQria) nvkw hMo ok(tll(l.llh;,l •n)· w~ IX'!I1«11 Otoe$ 11111 a81(riollll) ' illt'!«ttllt q.-utJI I~"ttin& e<pcno:!>,Jf, (:(Oft(: IA-=c re.e...,~ !he :i~ 10 ~~ l!<.kliti(IO'I.-1 QO!I1(tl1 ll WI)' d~«~ -1 $11bo(qunr; n,;;. fO!riW«~, m;uiro ._ 

I 97812851713t.O_Cl"()IJnckj 21 118113 4:03PM I 



22 Systems Development Methods 

Although most projects utilize one approach, it is not unusual for system develop
ers to mix and match methods to gain a better perspective. In addition to these three 
main development methods, some organizations choose to develop their own in
house approaches or use techniques offered by software suppliers, CASE tool ven
dors, or consultants. Many alternatives exist, and IT experts agree that no one 
development method is best in all cases. An approach that works well for one project 
might have disadvantages or risks in another situation. The important thing is to 
understand the various methods and the strengths and weaknesses of each approach. 

Regardless of the development strategy, people, tasks, timetables, and costs must be 
managed effectively. Complex projects can involve dozens of people, hundreds of 
tasks, and many thousands of dollars. Project management is the process of planning, 
scheduling, monitoring, controlling, and reporting upon the development of an infor
mation system. Chapter 3 describes project management tools and techniques in detail. 

Structured Analysis 

Structured analysis is a traditional systems development technique that is time-tested 
and easy to understand. Structured analysis uses a series of phases, called the systems 
development life cycle (SDLC), to plan, analyze, design, implement, and support an 
information system. Although structured analysis evolved many years ago, it remains a 
popular systems development method. Structured analysis is based on an overall plan, 
similar to a blueprint for constructing a building, so it is called a predictive approach. 

Structured analysis uses a set of process models to describe a system graphically. 
Because it focuses on processes that transform data into useful information, struc
tured analysis is called a process-centered technique. In addition to modeling the pro
cesses, structured analysis also addresses data organization and structure, relational 
database design, and user interface issues. 

A process model shows the data that flows in and out of system processes. Inside 
each process, input data is transformed by business rules that generate the output. 
Figure 1-24 shows a process model that was created with Visible Analyst, a popular 
software development tool. The model, which represents a school registration system, 

V't"'t*~ (JI Gl"iTFIAT~PAOCfC)Cj,M('")Ofl Of'nJ 
...... v- - _.., - ·- ... _ - _____ ....;... _______ ,....,._-:-r:,. 

Cl.J.J~ w _.,. . .. . , . ,. ' o.,o ,_., "\' 'IoT ti 
t .. vj ~<t l •• I • I 

SCHOOl REGISTRATION SYSTEM 

I 
STUDENTS 

OUTPUT 

' SlUOEitn 
REGISTRA T10H 

--~INPUT DATA ~ ClASS 
COURSE DATA 

REGISTER ROOTERS 
STUDENTS 

~ COURSES 

FIGURE 1-24 This Visible Analyst screen shows a process model for a school registration system. The 
REGISTER STUDENTS process accepts input data from two sources and transforms it into output data. 
Scn:ell'.tiO'l uliC<I W".h ~ucn fromVable Syue!"!S Ccq,owcm. 
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is a called a data flow diagram (DFD) because it uses 
various symbols and shapes to represent data flow, pro
cessing, and storage. You will learn more about DFDs in 
Chapter 5, and if you have MIS CourseMate, you can 
view three Video Learning Sessions that explain D FDs 
and how they are used as modeling tools. 

Structured analysis uses the SD LC to plan and manage 
the systems development process. The SDLC describes 
activities and functions that all systems developers per
form, regardless of which approach they use. In the 
waterfall model, the result of each phase is called a 
deliverable, which flows into the next phase. 

Some analysts see a disadvantage in the built-in struc
ture of the SDLC, because the waterfall model does not 
emphasize interacti vity among the phases. This criticism 
can be valid if the SDLC phases are followed too rigidly. 
However, adjacent phases can and do interact, as shown 
by the circular a rrows in Figure 1-25 and interaction 
among several phases is not uncommon. Used in this 
manne~; the traditional model is not as different from 
agile methods as it might appear to be. 

The SDLC model usually includes five steps, which 
are described in the following sections: systems planning, 
systems analysis, systems design, systems implementa
tion, and systems support and security. 

SYSTEMS PLANNING The systems planning phase usu
ally begins with a formal request to the IT department, 
called a systems request, which describes problems or 
desired changes in an information system or a business 

Systems 
Planning 

Systems 
Analysis 

Systems 
Design 

Systems 
Implementation 

Systems 
Security and 

Support 

• Preliminary 
investjgation 
report 

• System 
requirements 
document 

• System 
design 
specification 

• Functioning 
system 

• Fully 
operational 
system 
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process. In many companies, IT systems planning is an FIGURE 1-25 Development phases and deliverables are 
integral part of overall business planning. When manag- shown in the waterfall model. The circular symbols indicate 
ers and users develop their business plans, they usually interaction among the phases. 

include IT requirements that generate systems requests. ec"""''''"""'20
" 

A systems request can come from a top manage~; a planning team, a department head, or 
the IT department itself. The request can be very significant or relatively minor. A major 
request might involve a new information system or the upgrading of an existing system. In 
contrast, a minor request might ask for a new feature or a change to the user interface. 

The purpose of this phase is to perform a preliminary investigation to evaluate an 
IT-related business opportunity or problem. The preliminary investigation is a critical step 
because the outcome will affect the entire development process. A key part of the prelimi
nary investigation is a feasibility study that reviews anticipated costs and benefits and rec
ommends a course of action based on operational, technical, economic, and time factors. 

Suppose you are a systems analyst and you receive a request for a system change or 
improvement. Your first step is to determine whether it makes sense to Ia unch a prelimi
nary investigation at all. Often you will need to learn more about busine.ss operations 
before you can reach a conclusion. After an investigation, you might find that the infor
mation system functions properly, but users need more training. In some situations, you 
might recommend a business process review, rather than an IT solution. In other cases, 
you might conclude that a full-scale systems review is necessary. If the development 
process continues, the next step is the systems analysis phase. 

SYSTEMS ANALYSIS The purpose of the systems analysis phase is to build a logical 
model of the new system. The first step is requirements modeling, where you investi
gate business processes and document what the new system must do to satisfy users. 
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Requirements modeling continues the investigation that began during the systems plan
ning phase. To understand the system, you perform fact-finding using techniques such 
as interviews, surveys, document review, observation, and sampling. You use the fact
finding results to build business models, data and process models, and object models. 

The deliverable for the systems analysis phase is the system requirements document. 
The system requirements document describes management and user requirements, costs 
and benefits, and oudines alternative development strategies. 

SYSTEMS DESIGN The purpose of the systems design phase is to create a physical 
model that will satisfy all documented requirements for the system. At this stage, you de
sign the user interface and identify necessary outputs, inputs, and processes. In addition, 
you design internal and external controls, including computer-based and manual features 
to guarantee that the system will be reliable, accurate, maintainable, and secure. During 
the systems design phase, you also determine the application architecture, which pro
grammers will use to transform the logical design into program modules and code. 

The deliverable for this phase is the system design specification, which is presented 
to management and users for review and approval. Management and user involve
ment is critical to avoid any misunderstanding about what the new system will do, 
how it will do it, and what it will cost. 

SYSTEMS IMPLEMENTATION During the systems implementation phase, the new 
system is constructed. Whether the developers use structured analysis or 0 -0 meth
ods, the procedure is the same - programs are written, tested, and documented, and 
the system is installed. If the system was purchased as a package, systems analysts 
configure the software and perform any necessary modifications. The objective of the 
systems implementation phase is to deliver a completely functioning and documented 
information system. At the conclusion of this phase, the system is ready for use. Final 
preparations include converting data to the new system's files, tra ining users, and per
forming the actual transition to the new system. 

The systems implementation phase also includes an assessment, called a systems 
evaluation, to determine whether the system operates properly and if costs and bene
fits are within expectations. 

SYSTEMS SUPPORT AND SECURITY During the systems support and security 
phase, the IT staff maintains, enhances, and protects the system. Maintenance changes 
correct errors and adapt to changes in the envirorunent, such as new tax rates. En
hancements provide new features and benefits . The objective during this phase is 
to maximize return on the IT investment. Security controls safeguard the system 
from both external and internal threats. A well-designed system must be secure, reli
able, maintainable, and scalable. A scalable design can expand to meet new business 
requirements and volumes. Information systems development is always a work in 
progress. Business processes change rapidly, and most information systems need to be 
updated significantly or replaced after several years of operation. 

Object-Oriented Analysis 

Whereas structured analysis treats processes and data as separate components, object
oriented analysis combines data and the processes that act on the data into things 
called objects. Systems analysts use 0-0 to model real-world business processes and 
operations. The result is a set of software objects that represent actual people, things, 
transactions, and events. Using an 0-0 programming language, a programmer then 
writes the code that creates the objects. 

An object is a member of a class, which is a collection of similar objects. Objects 
possess characteristics called properties, which the object inherits from its class or 
possesses on its own. As shown in Figure 1-26, the class called PERSON includes 
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INSTRUCTOR and STUDENT. Because the 
PERSON class has a property called Address, a 
STUDENT inherits the Address property. A 
STUDENT also has a property called Major that is 
not shared by other members of the PERSON class. 

In 0-0 design, built-in processes called methods 
can change an object's properties. For example, in a 
Web-based catalog store, an ORDER object might 
have a property called STATUS that changes when a 
CUSTOMER object clicks to place, confirm, or can
cel the order. 

INSTRUCTOR 

Name 
Address 
Date of Birth 

PERSON 

Name 
Address 
Date of Birth 

Inherited 

~- properties -· 

Office Phone properties - .. ·~ 
Office Location r- Other 

E-mail 

STUDENT 

Name 
Address 
Date of Birth 

GPA 
Advisor 
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One object can send information to another 
object by using a message. A message requests 
specific behavior or information from another 
object. For example, an ORDER object might 
send a message to a CUSTOMER object that 
requests a shipping address. When it receives 
the message, the CUSTOMER object supplies 
the information. The ORDER object has the 
capability to send the message, and the 
CUSTOMER object knows what actions to per-

FIGURE 1-26 The PERSON class includes INSTRUCTOR and 
STUDENT objects, which have their own properties and inherited 
properties. 

form when it receives the message. 0-0 analysis 
uses object models to represent data and behavior, and 
to show how objects affect other objects. By describing 
the objects and methods needed to support a business 
operation, a system developer can design reusable com
ponents that speed up system implementation and 
reduce development cost. 

Object-oriented methods usually follow a series of analysis 
and design phases that are similar to the SDLC, although there 
is less agreement on the number of phases and their names. 
In an 0-0 model, the phases tend to be more interactive. 
Figure 1-27 shows a development model where planning, analy
sis, and design tasks interact to produce prototypes that can be 
tested and implemented. The result is an interactive model that 
can accurately depict real-world business processes. Testing 

0-0 methodology is popular because it provides an easy 
transition to 0-0 programming languages such as Java, 
Smalltalk, C++, Python, and Perl. Chapter 6 covers 0-0 
analysis and design, with a detailed description of 0-0 
terms, concepts, tools, and techniques. 

FIGURE 1-27 In a typical 0-0 development model, 
planning, analysis, and design tasks interact continuously 
to generate prototypes that can be tested. 

Agile Methods 
e c~~ team~~& 20 r <~ 

Development techniques change over time. For example, 
structured analysis is a traditional approach, and agile methods are the newest 
development. Structured analysis builds an overall plan for the information sys
tem, just as a contractor might use a blueprint for constructing a building. Agile 
methods, in contrast, attempt to develop a system incrementally, by building a 
series of prototypes and constantly adjusting them to user requirements. As the 
agile process continues, developers revise, extend, and merge earlier vers ions into 
the final product. An agile approach emphasizes continuous feedback, and each 
incremental step is affected by what was learned in the prior steps. 
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Although relatively new to software 
development, the notion of iterative 
development can be traced back to 
Japanese auto firms that were able to 
boost productivity by using a flexible 
manufacturing system, where team-
based effort and short-term milestones 
helped keep quality up and costs 
down. Agile methods have attracted a 
wide following and an entire commu-

" nity of users, as shown in Figure 1-28. 
> r Agile methods typically use a spiral 

FIGURE 1-28 Agile methods have attracted a wide following and an entire model, which represents a series of 
community of users. iterations, or revisions, based on user 
e 20'2"''A'~ feedback. As the process continues, the 

final product gradually evolves. An agile approach requires intense interactivity 
between developers and individual users, and does not begin with an overall objec
tive. Instead, the agile process determines the end result. Proponents of the spiral 
model believe that this approach reduces risks and speeds up software development. 

Spiral models initially were suggested in the 1990s by Barry Boehm, a noted soft
ware engineering professor. He stated that each iteration, or phase, of the model must 
have a specific goal that is accepted, rejected, or changed by the user, or client. Thus, 
each iteration produces feedback and enhancements, which enable the team to reach 
the overall project goal. Typically, each iteration in a spiral model includes planning, 
risk analysis, engineering, and evaluation. The repeated iterations produce a series of 
prototypes, which evolve into the finished system. Notice that these phases resemble 
SDLC tasks, which also can be iterative. 

Numerous other adaptive variations and related methods exist, and most IT develop
ers expect this trend to continue in the future. Two examples are Serum and Extreme 
Programming (XP), which are discussed in detail in Chapter 4, Requirements Modeling, 
and in Chapter 11, Application Development. 

Although agile methods are becoming popular, analysts should recognize that these 
approaches have advantages and disadvantages. By their nature, agile methods can 
allow developers to be much more flexible and responsive, but can be riskier than 
more traditional methods. For example, without a detailed set of system requirements, 
certain features requested by some users might not be consistent with the company's 
larger game plan. 

Other potential disadvantages of agile methods can include weak documentation, 
blurred lines of accountability, and too little emphasis on the larger business picture. 
Also, unless properly implemented, a long series of iterations might actually add 
to project cost and development time. The bottom line is that systems analysts should 
understand the pros and cons of any approach before selecting a development method 
for a specific project. 

Other Development Methods 

IT professionals know that the key to success is user input - before, during, and after 
a system is developed. Over time, many companies discovered that systems develop
ment teams composed of IT staff, users, and managers could complete their work 
more rapidly and produce better results. Two methodologies became popular: joint 
application development (JAD) and rapid application development (RAD). 
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Both JAD and RAD use teams composed of users, managers, and IT staff. The dif
ference is that JAD focuses on team-based fact-finding, which is only one phase of the 
development process, whereas RAD is more like a compressed version of the entire 
process. JAD, RAD, and agile methods are described in more detail in Chapter 4. 

In addition to the methods described in this chapter, you might encounter other 
systems development techniques, and there are many to choose from. Two popular 
examples are IBM's Rational® sofrware and the Microsoft Solutions Framework®. 

Companies often choose to follow their own methodology. Using CASE tools, an IT 
team can apply a variety of techniques rather than being bound to a single, rigid meth
odology. As shown in Part B of the Systems Analyst's Toolkit, many CASE tools offer a 
complete set of analysis and modeling tools that support various methods and strate
gies. Regardless of the development model, it will be necessary to manage people, tasks, 
timetables, and expenses by using various project management tools and techniques. 

THE INFORMATION TECHNOLOGY DEPARTMENT 

The IT department develops and maintains information systems. The structure of the 
IT department varies among companies, as does its name and placement within the 
organization. In a small firm, one person might handle all computer support activities 
and services, whereas a large corporation might require many people with specialized 
skills to provide information systems support. Figure 1-29 shows a typical IT organi
zation in a company that has networked PCs, enterprise-wide databases, centralized 
processing, and Web-based operations. 

The IT group provides technical support, which includes seven main functions: 
application development, systems support and security, user support, database 
administration, network administration, Web support, and quality assurance. These 
functions overlap considerably and often have different names in different companies. 

Application 
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S'JStems Support 
and Security 
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Support 

IT De pa rtment 

Director 
Information Technology 
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p Si·I·lW:Hii l!l, 

The CASE tools 
in Part 8 of the 
Systems Analyst's 
Toolkit can help you 
develop and main· 
tain complex infor· 
mation systems. To 
learn more about 
these tools, turn to 
Part 8 of the four
part Toolkit that fol
lows Chapter 12. 

Quality 
Assurance (OA} 

FIGURE 1-29 Depending on its size. an IT department might have separate organizat ional units for these functions, o r they might be 
combined into a smaller number o f t eams. 
e Cenu:r:e t.c.:m"'E 10 1<4 

Applicat ion Development 

The IT application development group typically provides leadership and overall 
guidance, but the systems themselves are developed by teams consisting of users, 
managers, and IT staff members. A popular model for information systems development 
is a project-oriented team using RAD or JAD, with IT professionals providing overall 
coordination, guidance, and technical support. 
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CASE IN POINT 1.2: GLOBAL HoTELs AND MoMMA'S MoTELS 

Suppose you work in the IT department of Global Hotels, a multinational hotel chain. 
Global Hotels runs several specialized business support systems, including a guest reserva
t ions system that was developed in-house to meet the requirements of a large company 
with worldwide operations. Guests can make one-stop online reservations by visiting 
Global's Web site, which has links to all major travel industry sites. 

Global Hotels just acquired Momma's, a regional chain of 20 motels in western Canada. 
Momma's uses a vertical reservations package suitable for small- to medium-sized busi
nesses, and a generic accounting and finance package. Should Momma's use Global Hotels' 
information systems or continue with its own11n your answer, consider issues such as busi
ness profiles, business processes, system interactivity, ED I, e-commerce, and the characteris
t ics of both information systems. What addit ional information would be helpful to you in 
making a recommendation/ 

Systems Support and Security 

Systems support and security provides vital protection and maintenance services for 
system hardware and software, including enterprise computing systems, networks, 
transaction processing systems, and corporate IT infrastructure. The systems sup
port and security group implements and monitors physical and electronic security 
hardware, software, and procedures. This group also installs and supports operating 
systems, telecommunications software, and centralized database management sys
tems. In addition, systems support and security technicians provide technical assis
tance to other groups in the IT department. If a site has a large number of remote 
clients, the systems support group often includes a deployment team that installs 
and configures the workstations. 

User Support 

User support provides users with technical information, training, and productivity 
support. The user support function usually is called a service desk or help desk (IC). 
A help desk's staff trains users and managers on application software such as 
e-mail, word processing spreadsheets, and graphics packages. User support specialists 
answer questions, troubleshoot problems, and serve as a clearinghouse for user prob
lems and solutions. 

Database Administrat ion 

Database administration involves data design, management, security, backup, and 
access. In small- and medium-sized companies, an IT support person performs those 
roles in addition to other duties. Regardless of company size, mission-critical database 
applications require continuous attention and technical support. 

Network Administ ration 

Business operations depend on networks that enable company-wide information 
systems. Network administration includes hardware and software maintenance, 
support, and security. In addition to controlling user access, network administrators 
install, configure, manage, monitor, and maintain network applications. Network 
administration is discussed in more detail in Chapter 10. 
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Web Support 

Web support is a vital technical support function. Web support specialists design 
and construct Web pages, monitor traffic, manage hardware and software, and link 
Web-based applications to the company's information systems. Reliable, high-quality 
Web support is especially critical for companies engaged in e-commerce. 

Quality Assurance (QA) 

Many large IT departments also use a quality assurance (QA) team that reviews and tests 
all applications and systems changes to verify specifications and software quality stan
dards. The QA team usually is a separate unit that reports directly to IT management. 

CASE IN POINT 1.3: WHAT SHOULD LISA Do? 

Lisa jameson has two job offers. O ne is from Pembroke Boats, a boat manufacturer that 
employs 200 people in a small Ohio town. Pembroke does not have an IT department and 
wants her to create one. The job position is called information coordinator, but she would 
be the only IT person. 

T he other offer, w hich pays about $7,500 more annually, is from Albemarle Express, 
a nationwide t rucking firm located in Det roit. At Albemar le Express, Lisa would be a 
programmer-analyst, with the promise that if she does well in her posit ion, she eventually 
will move into a systems analyst position and work on new systems development. Lisa has 
heard a rumor that another company might acquire Albemarle Express, but that rumor has 
occurred befo re and nothing has ever happened. W hat should Lisa do, and why? 

THE SYSTEMS ANALYST 

A systems analyst investigates, analyzes, designs, develops, installs, evaluates, and 
maintains a company's information systems. To perform those tasks, a systems ana
lyst constantly interacts with users and managers within and outside the company. 
The following sections describe a system analyst's role, knowledge, skills, education, 
certifications, and career opportunities. 

Role 

As you learned earlier in the chapter, a systems analyst helps develop IT systems that 
support business requirements. To succeed, analysts often must act as translators. For 
example, when they describe business processes to programmers, they must speak a lan
guage that programmers will understand clearly. Typically, the analyst builds a series of 
models, d iagrams, decision tables, and uses other descriptive tools and techniques. 
Similarly, when communicating with managers, the analyst often must translate com
plex technical issues into words and images that nontechnical people can grasp. To do 
this, the analyst uses various presentation skills, models, and communication methods. 

Analysts are often the company's best line of defense against an IT disaster - a 
system that is technically sound, but fails because it does not meet the needs of users 
and managers. When this occurs, poor communication is usually to blame. For an 
analyst, the most valuable skill is the ability to listen. An effective analyst will involve 
users in every step of the development process, and listen carefully to what they have 
to say. As the process continues, the analyst will seek feedback and comments from 
the users. This input can provide a valuable early warning system for projects that 
might otherwise go off the track. 
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TOOLJCJT TIME 

The communications 
tools in Part A of the 
Systems Analyst's 
Toolkit can help you 
deYelop better 
reportS and presen .. 
tations.To learn more 
about these tools, 
rum to Part A of the 
four-part Toolkit that 
follows Chapter 12. 
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The Systems Analyst 

The chapters on project management, modeling, and user interface design will be 
especially valuable to you as a user-focused analyst. In addition, the Systems Analyst's 
Toolkit that follows Chapter 12 includes many tools to help you with each of those 
important skills. 

Knowledge, Skills, and Education 

A successful systems analyst needs technical knowledge, oral and written communication 
skills, an understanding of business operations, and critical thinking skills. Educational 
requirements vary widely depending on the company and the position. In a rapidly 
changing IT marketplace, a systems analyst must manage his or her own career and have 
a plan for professional development. 

TECHNICAL KNOWLEDGE State-of-the-art knowledge is extremely important in 
a rapidly changing business and technical environment. The Internet offers numerous 

ZDNet offers IT news, blogs, reviews, downloads, and more. 

opportunities to update techni-
cal knowledge and skills. Many 
IT professionals go online to 
learn about technical develop
ments, exchange experiences, 
and get answers to questions. For 
example, the ZDNet site shown in 
Figure 1-30 offers IT news, blogs, 
reviews, downloads, and more. 
Analysts also maintain their skills 
by attending training courses, both 
onsite and online. Networking 
with colleagues is another way to 
keep up with new developments, 
and membership in professional 
associations also is important. 

COMMUNICATION SKILLS A systems analyst needs strong oral and written com
munication skills, and the ability to interact with people at a ll levels, from operational 
staff to senior executives. Often, the analyst must work with people outside the com
pany, such as software and hardware vendors, customers, and government officials. 
Analysts often coordinate IT project teams, where they use communication skills to 
guide and motivate team members. 

BUSINESS SKILLS A systems analyst works closely with managers, supervisors, and 
operational employees. To be effective, he or she must understand business operations 
and processes, communicate clearly, and translate business needs into requirements 
that can be understood by programmers and systems developers. A successful analyst 
is business-oriented, curious, comfortable with financial tools, and able to see the big 
picture. Chapter 2, Analyzing the Business Case, describes some basic concepts, includ
ing strategic planning, SWOT analysis, and feasibility tests. In addition, the Systems 
Analyst's Toolkit, which follows Chapter 12, expla ins communication and financial 
tools that can help analysts handle business-related tasks. 

CRIT ICAL T HINKING SKILLS Although no standard definition exists, most educators 
agree that critical thinking skills include the ability to compare, classify, evaluate, recog
nize patterns, analyze cause-and-effect, and apply logic. Critical thinkers often use a 
what-if approach, and they have the ability to evaluate their own thinking and reasoning. 

Critical thinking skills are valuable in the IT industry, where employers seek job candi
dates who can demonstrate these skills and bring them to the workplace. Figure 1-31 
shows the Foundation for Critical Thinking site, which offers many resources to support 
the critical thinking community. 
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EDUCATION Companies typi
cally require systems analysts to 
have a college degree in infor
mation systems, computer sci
ence, or business, and some IT 
experience usually is required. 
For higher-level positions, many 
companies require an advanced 
degree. Sometimes, educational 
requirements can be waived if 
a candidate has significant ex
perience, skills, or professional 
certifications. Part D of the Sys
tems Analyst's Toolkit describes 
many valuable IT resources 
for personal and professional 
development. 

FIGURE 1-31 The Critical Thinking Community is a nonprofit o rganization that 
provides encouragement and resources for critical thinkers. 

Certification 
Many hardware and soft
ware companies offer 
certification for IT profes
sionals. Certification 
verifies that an individual 
demonstrated a certain 
level of knowledge and 
skill on a standardized 
test. Certification is an 
excellent way for IT 
professionals to learn new 
skills and gain recognition 
for their efforts. Although 
certification does not 
guarantee competence or 
ability, many companies 
regard certification as an 
important credential for 
hiring or promotion. You 
can learn more about cer-
tification in Chapter 12, 
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FIGURE 1-32 Employers like to hire people who can think logically and effectively. 
The Educational Testing Service (ETS) tests and certifies critical thinking skills using an interactive 
test with realistic scenarios. 
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Managing Systems Support and Security, and by visiting the Web sites of individual 
companies such as Microsoft, Cisco Systems, Oracle, and Novell. 

In addition to traditional hardware and software certifications, some firms are 
exploring ways to assess critical thinking skills, as shown in Figure 1-32. These skills 
include perception, organization, analysis, problem solving, and decision making. Whether 
or not formal certification is involved, these skills are extremely valuable to IT 
professionals and the employers who hire them. 

Career Opportunities 

The demand for systems analysts is expected to remain strong. Companies will need 
systems analysts to apply new information technology, and the explosion in e-commerce 
will fuel IT job growth. The systems analyst position is a challenging and rewarding 
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The information 
technology 
resource tools in 
Part D of tile 
Systems Analyst's 
Toolkit can help you 
obtain technical 
data, advance your 
career. and network 
with other IT pro· 
fessionals. To learn 
more about these 
tools, turn to Part 0 
of the foul' part 
Toolkit that follow. 
Chapter 12. 

The Systems Analyst 

one that can lead to a top management position. With an understanding of technical 
and business issues, a systems analyst has an unlimited horizon. Many companies 
have presidents and senior managers who started in IT departments as systems analysts. 

The responsibilities of a systems analyst at a small firm are different from those 
at a large corporation. Would you be better off at a small or large company? Where 
will you find the best opportunity for experience and professional growth? Each 
person looks for different rewards in a job. What will be important to you? 

JOB T IT LES First, do not rely on job titles alone. Some positions are called systems 
analysts, but involve only programming or technical support. In other cases, systems 
analyst responsibilities are found in positions titled computer specialist, programmer, 
programmer/analyst, systems designer, software engineer, and various others. Be sure 
the responsibilities of the job are stated clearly when you consider a position. 

COMPANY ORGANIZATION Find out all you can about the company and where 
the IT department fits in the organization chart. Where are IT functions performed, 
and by whom? A firm might have a central IT group, but decentralize the systems 
development function. This situation sometimes occurs in large conglomerates, where 
the parent company consolidates information that actually is developed and managed 
at the subsidiary level. Where would you rather work? 

COMPANY SIZE If you like more variety, a smaller firm might suit you best. If you 
want to specialize, however, then consider a larger company with state-of-the-art sys
tems. Although you might have more responsibility in a smaller company, the promo
tional opportunities and financia l rewards often are greater in larger companies. You 
also might want to consider working as an independent consultant, either on your 
own or with others. Many consulting firms have been successful in offering their ser
vices to smaller business enterprises that do not have the expertise to handle systems 
development on their own. 

SALARY, LOCATION, AND FUTURE GROWTH Finally, consider salary, location, and 
the company's prospects for future growth and success. Think about your impressions 
of the company and the people you met during your interviews. Most important, 
review your short- and long-term goals very carefully before deciding which position 
is best for you. 

CORPORATE CULT URE In addition to having goals, methods, and information 
systems requirements, every firm has an underlying corporate culture. A corporate 
culture is the set of beliefs, rules, traditions, values, and attitudes that define a com
pany and influence its way of doing business. To be successful, a systems analyst must 
understand the corporate culture and how it affects the way information is managed. 
Companies sometimes include statements about corporate culture in their mission 
statements, which are explained in Chapter 2. 

A systems analyst must understand the firm's culture and find it comfortable. If 
the company encourages personal growth and empowerment, work is much more 
enjoyable. For example, consider the workplace described by IBM chairman Samuel J. 
Palmisano and President and CEO Virginia M. Rometty in Figure 1-33. 

CASE IN POINT 1.4: JusT-IN-TIME AIRFREIGHT, INc. 

Suppose you are the IT director atjust-in-TimeAirfreight,and you have received authorization 
to hire another systems analyst. This will be an entry-level position, and the person will assist 
senior systems analysts on various projects involving the reservations and the human resources 
systems. Using the information in this chapter, draft an ad that would appear in The Wall Street 
joumo/,local newspapers, and online. You can get some ideas by visiting monster.com or a similar 
site.ln your ad, be sure to list desired skills, experience, and educational requirements. 
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can actually change the 
world, can learn something new 
every day, ron collaborate 
with some of the smartest people 
on the planet, can work in a 
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FI GURE 1-33 A corporate culture like IBM's is likely to attract, retain, and motivate the best 
and brightest people. 

You are enjoying your job as a summer intern in the IT department of a local company. At 
lunch yesterday, several people were discussing ethical issues. You learned that some of them 
belong to IT organizations that have ethical codes to guide members and set professio nal 
standards. For example, Ann, your supervisor, belongs to the Association for Computing 
Machinery (ACM), which has over I 00,000 members from more than I 00 countr ies and a 
Web site at acm.o rg. Ann said that the ACM code of ethics is important to her, and would 
definitely influence her views. On the other hand, jack, a senior programmer, believes that his 
own personal standards would be sufficient to guide him if ethical questions were to arise. 

Because you are excited about your career as an IT professional, you decide to visit 
ACM's site at acm.org to examine the code of ethics and make up your own mind. After you 
do so, would you tend to agree more with Ann or with jack? 

CHAPTER SUMMARY 

In th is chapter, you learned that information technology (IT) refers to the combination 
of hardware, software, and services that people use to manage, communicate, and share 
in formation. Technology is changing rapid ly, and IT professionals must p repa re for the 
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future. IT supports business operations, improves productivity, and helps managers 
make decisions. Systems analysis and design is the process of developing information 
systems that transform data into useful information, and systems analysts are IT team 
members who help plan, develop, and maintain information systems. 

The essential components of an information system are hardware, soft..vare, data, 
processes, and people. Hardware consists of everything in the physical layer of the informa
tion system. Software consists of system software, which manages the hardware compo
nents, and application software, which supports day-to-day business operations. Data is the 
raw material that an information system transforms into useful information. Processes 
describe the tasks and functions that users, managers, and IT staff members perform. People 
who interact with a system include users, from both within and outside the company. 

Most successful companies offer a mix of products, technical and fmancial services, 
consulting, and customer support. A rapidly growing business category is the Internet
dependent firm, which relies solely on Internet-based operations. £ -commerce includes 
business-to-consumer (B2C) sales, and business-to-business (B2B) transactions 
that use Internet-based d igital marketplaces or private electronic data interchange (EDI) 
systems. 

A systems analyst starts with a business profile, which is an overview of company 
functions, and then he or she creates a series of business models that represent busi
ness processes, which describe specific transactions, events, tasks, and results. Analysts 
use business process modeling tools to document complex operations. 

Based on their functions and features, business information systems are identified as 
enterprise computing systems, transaction processing systems, business support systems, 
knowledge management systems, or user productivity systems. In most companies, sig
nificant overlap and integration exists among the various types of information systems. 

A typical organization structure includes top managers, middle managers and 
knowledge workers, supervisors and team leaders, and operational employees. Top 
managers develop stra regie plans, which define an overall mission and goals. Middle 
managers provide d irection, resources, and feedback to supervisors and team leaders. 
Knowledge workers include various professionals who function as support staff. 
Supervisors and team leaders oversee operational employees. Each organizational 
level has a different set of responsibilities and information needs. 

Systems analysts use modeling, prototyping, and computer-a ided systems engineer
ing (CASE) tools. Modeling produces a graphical representation of a concept or pro
cess, whereas prototyping involves the creation of an early working model of the 
information or its components. A systems analyst uses CASE tools to perform various 
systems development tasks. 

Three popular system development approaches are structured analysis, which is a 
traditional method that still is widely used, object-oriented analysis (0-0), which is a 
more recent approach that many analysts prefer, and agile methods, also called adaptive 
methods, which include the latest trends in software development. 

Structured analysis uses a series of phases, called the systems development life cycle 
(SDLC) that usually is shown as a waterfall model. Structured analysis uses an overall 
plan, similar to a blueprint for constructing a building, so it is called a predictive 
approach. This method uses a set of process models to describe a system graphically, and 
a lso addresses data organization and structure, relational database design, and user inter
face issues. 

Object-oriented analysis combines data and the processes that act on the data into 
things called objects that represent people, things, transactions, and events. Objects have 
characteristics called properties, built-in processes called methods, and can send informa
tion to other objects by using messages. Using an 0-0 programming language, a pro
grammer then writes the code that creates the objects. Object-oriented methods usually 
follow a series of analysis and design phases similar to the SD LC, but the phases are more 
interactive. 
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Agile methods are the newest development approach, and attempt to develop a system 
incrementally by building a series of prototypes and constantly adjusting them to user 
requirements. Agile methods typically use a spiral model, which represents a series of iter
ations, or revisions, based on user feedback. The repeated iterations produce a series of 
prototypes, which evolve into the finished system. 

Regardless of the development strategy, people, tasks, timetables, and costs must be 
managed effectively using project management tools and techniques, which a re described 
in detail in Chapter 3. 

Some firms choose to develop their own in-house methods or adopt techniques 
offered by software suppliers, CASE tool vendors, or consultants. Companies also use 
team-based strategies called joint application development (JAD) and rapid applica
tion development (RAD). JAD focuses on team-based fact-finding, whereas RAD is 
more like a compressed version of the entire process. JAD and RAD are described in 
more detail in Chapter 4 . 

The IT department develops, maintains, and operates a companis information 
systems. IT staff members provide technical support, including application development, 
systems support, user support, database admin istration, network administration, Web 
support, and quality assurance. These functions overlap considerably and often have 
different names in different companies. 

In addition to technical knowledge, a systems analyst must understand the business, 
think critically, and communicate effectively. Valuable credentials such as certifications 
are available to systems analysts. A systems analyst's responsibilities depend on a compa
ny's organization, size, and culture. Systems analysts need to consider salary, location, and 
future growth potential when making a career decision. 
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Key Terms 

adaptive methods 21 
agile m<-rhods 21 
application software 8 
B2B (business-to-business) 13 
B2C (business-to-<:Onsumcr) 13 
business model 19 
business process 1 0 
business process model (BPM) 10 
business process modeling notation (BPMN) 10 

business profile 10 
business rules 22 
business support systems 16 
CASE tools 20 
certification 32 
class 24 
computer-aided software engineering (CASE) 20 
computer-aided systems engineering (CASE) 20 
corporate culture 33 
critical thinking skills 31 
data 7 
data flow diagram (DFD) 22 
deliverable 22 
e-commerce (eloctronic commerce) 13 
elec-rronic data interchange (ED!) 14 

empowerment 19 
enterprise applications 8 
enterprise computing 15 
enterprise resource planning (ERP) 15 

feasibility study 23 
groupware 17 

hardware 8 
help desk 29 
horizontal system 8 
!-commerce (Internet commerce) 13 
inference rules 17 
information 7 
information system 7 
information technology (IT) 4 
iterative 2.5 
joint application development UAD) 26 
knowledge base 17 

legacy systems 9 
management information systems (MIS) 16 
mission-critical system 7 

modeling 19 
Moore's Law 8 

objoct-oricnted (0-0) 

analysis 21 
objoc-r 24 
preliminary investigation 23 
process 9 
produc-r-orientod 11 
projoc-r management 22 
properties 24 
prototype 20 
radio frequency identification (RF!D) 16 
rapid application development (RAD) 26 

requirements modeling 23 
scalable 24 
server farm 7 
service-oriented 11 
software 8 
spiral model 26 
stakeholders 10 
strategic plans 18 
structured analysis 21 
supply chain 10 
supply chain management (SCM) 14 

system 7 
system design specification 24 
system requirements document 24 
system software 8 
systems analysis and design 7 

systems analysis phase 23 
systems analyst 7 
systems design phase 24 
systems development life cycle (SDLC) 22 
systems implcmcnrotion 

phase 24 
systems planning phase 23 
systems request 23 
systems support and security phase 24 
technical support 28 
transaction processing (TP) systems 1S 
user productivity systems 17 

users 10 
vertical system 8 

waterfall model 22 

Key Te rms 
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Chapter Exercises 

Questions 
1. What is information technology and why is it important? Suggest three fictitious headlines that might 

be added to Figure 1·1 on page 2 . 
2. Why would a systems analyst have to act as a translator? What groups might be involved? 
3. Write a business profile for a large business in your town. You can use your imagination to supply 

details you might not know. 
4. What strategies are Wal·Mart and Lowe's using to gain more online customers? 
5. Identify the main components of an information system. What is a mission-critical system? 
6. Compare enterprise computing systems to transaction processing systems. Provide three examples of 

each type of system. 
7. What are the four organizational levels common to many businesses? Which level typically requires 

data that supports long-term strategic planning and the overa ll business enterprise? What level of 
worker might rely heavily on transaction processing systems? 

8. Describe three systems development tools and three development methods. 
9. What are the phases of the SD LC waterfall model? Who was Barry Boehm, and what did he have to 

say about spiral models? 
10. Review the IBM history on page 4, and then consider the powerful statement shown in Figure 1-33 

on page 33. Is there a connection between the two? Why or why not ? 

Discussion Topics 
1. Some experts believe that the growth in e-commerce will cause states and local governments to lose 

tax revenue, unless Internet t ransactions are subject to sales tax. What is one argument that supports 
this view, and one that opposes it ? 

2. Are top managers likely to be more effective if they have IT experience? Why or why not? 
3. Should the IT director report to the company president, or somewhere else? Does it matter? 
4. Will online transactions eventually replace person-to-person contact ? Why or why not ? 

Projects 
1. Contact four people at your school who use information systems. List their positions, the systems they 

use, and the business functions they perform. 
2. Research newspaper, business magazine articles, or the Web to find IT companies whose stock is 

t raded publicly. Choose a company and pretend to buy $5,000 of its stock. Why did you choose that 
company? What is the current price per share? Report each week to your class. 

3. Visit at least three Web sites to learn more about agile system development and spiral models. Prepare 
a list of the sites you visited and a summary of the results. 

4. Explore the Critical Thinking Community Web site at criticalthinking.org. Identify three important 
topics currently being discussed, and describe your findings. 
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38 ApplyYour Knowledge 

Apply Your Knowledge 

The Apply Your Knowledge section contains four mini-cases. Each case describes a situation, explains your role, and 
asks you to apply what you learned in the chapter. 

I 

2 

Hi-Volt Components 
You are the IT manager at Hi-Voltage Components, a medium-sized firm that makes specia lized circuit 
boards. Hi-Voltage's largest customer, Green Industries, recently installed a computerized purchasing sys· 
tem. If Hi· Voltage connects to the purchasing system, Green Industries will be able to submit purchase 
orders electronically. Although Hi-Voltage has a computerized accounting system, that system is not 
capable of handling ED I. 

Tasks 

1. What options does Hi-Voltage have for developing a system to connect with Green Industries' pur· 
chasing system? 

2. What terms or concepts describe the proposed computer-to-computer relationship between 
Hi· Voltage and Green Industries? 

3. Would Hi· Voltage's proposed new system be a transaction processing system? Why or why not? 
4. Before Hi-Voltage makes a final decision, should the company consider an ERP system? Why or 

why not? 

Systems Analyst Salaries 
As part of your job search, you decide to find out more about salaries and qualifications for systems ana· 
lysts in the area where you would like to work. To increase your knowledge, search the Internet to per· 
form the following research: 

Tasks 

1. Find information about a career as a systems analyst. 
2 . Use the Internet to determine whether the Federal Bureau of Labor Statistics lists salary information 

for systems analysts. If so, summarize the information you find. 
3 . Find three online job postings for systems analysts. List the employers, the qualifications, and the 

salaries, if mentioned. 
4 . Visit monster. com and search for IT positions. Report your findings. 
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3 

4 

NewTech Interview 
You have an interview for an IT position with New Tech, a large telecommunications company, and you 
want to learn more about the firm and its organizational structure. To prepare for the interview, you 
decide to review your knowledge about corporations, including the following questions: 

Tasks 

1. What are the four organizational levels in a typical company? 
2. Go online and find three examples of retailers that offer both in-store and Web-based sales. What 

were the firms? Which one did you like best, and why? 
3. What is empowerment? Provide two specific examples. 
4. What types of information systems might a large company use? Would the same systems be found in 

a smaller firm? Why or why not ? 

Rainbow's End Interview 
Your New Tech interview seemed to go well, but you did not get the job. During the meeting, the inter
viewer mentioned that New Tech uses structured analysis and relies heavily on modeling, prototyping, 
and CASE tools. Thinking back, you realize that you did not fully understand those terms. As you pre
pare for an interview with Rainbow's End, a large retail chain, you decide to review some IT terms and 
concepts. You want to be ready for the following questions: 

Tasks 

1. What are the differences between structured, 0 -0, and agile development methods? Which method 
do you think is best, and why? 

2. What is a CASE tool and why is it important? What are two CASE tool examples? 
3. What is business process modeling and how is it done? 
4. What is prototyping and why is it important? What industries are likely to use prototyping? 
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Case Studies 

Each chapter includes a Chapte r Case, a Continuing Case, a Capstone Case, and an Online Case Simulation. You can 
leam more about the Online Case Simulation in the MIS CourseMate Features section. 

Chapter Case: Hudson kAdventures 

Hudson Kayak Adventures (HKA) offers ecotours and kayak renta ls along the Hudson River. 

Background 

Steve and Linda Lane are avid kayakers and amateur naturalists who spent many weekends 
exploring the Hudson River's numerous creeks and tributaries. Steve was a sa les representative 
and Linda worked as a freelance Web designer. Two years ago, Steve's division was purchased by 
a r ival company, which announced plans to move operations to another state. 

Rather than relocate, the Lanes decided to launch HKA. They reasoned that Linda could con
tinue her work, which would provide some income while Steve tried to build HKA into a profit· 
able business. Steve and Linda are convinced that the ecotourism market will expand greatly, and 
they look forward to sharing their experience and knowledge with others who enjoy nature and 
kayaking. 

Hudson Kayak Adventures advertises in regional magazines and maintains a Web site, which 
Linda designed. At this t ime, no other kayak rental firms operate within 20 miles of HKA's loca
tion. Customers say that the HKA site is attractive and informative, but the Lanes are not sure it is 
attracting new business. 

So far, the Lanes' plan is working out well. HKA rents space at a nearby marina, where Linda 
runs the office and operates her Web design business. She also handles rentals when Steve is giving 
lessons or busy with a tour group. On summer weekends and holidays, Janet Jacobs, a local col
lege student, handles telephone inquiries and reservations. 

HKA's inventory includes 16 rental kayaks of various types, lengrhs, and capacities, eight car-top 
carriers, and a large assortment of accessories and safety equipment. Based on customer requests, 
Linda is considering adding a selection of books and videos about kayaking and ecotourism. 

HKA has three main business segments: rentals, instruction, and guided tours. Most customers 
make advance reservations for scheduled tours and instruction sessions, but sometimes space is 
available for last-minute customers. Rentals are split evenly between reservations and walk-in 
customers. 

Reservations are entered in a loose-leaf binder, with separate tabs for each business activity. 
Linda a lso created a Microsoft Access database to record reservations. When she has time, she 
enters the reservation date, the reservation details and kayak type, and the customer informa • 
tion into a table, which is sorted by reservation date. Each day, she prints a reservation list. For 
quick reference, Linda a lso displays kayak availability on a wall-mounted board with color
coded magnets that show the available or reserved status of each rental kayak. In addition to 
the database, Linda uses an inexpensive accounting package to keep HKA's books. 

Although the HKA database handles the basic information, the Lanes have noticed some 
drawbacks. For example, reservations for guided tours or instruction sessions sometimes con
flict with Steve's or Linda's availability. The Lanes also would like to get more information 
about renta l patterns, customer profiles, advertising effectiveness, and future business oppor
tunities. Steve and Linda have talked about updating the system, but they have been too busy 
to do so. 

(continues) 
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Case Studies 

Chapter Case: Hudson Kayak Adventures 

Tasks 
1. Develop a business profile for Hudson Kayak Adventures. Create a separate section for each 

of the following: HKA's business activities, organization, resources, customers, and potential 
for Web-based marketing. 

2. List HKA's main functions and business processes. Draw a model of an HKA kayak rental, 
including possible events and results. 

3. What types of information systems does HKA use? Do these systems support its current and 
future business objectives? Why or why not? What would you recommend? 

4. From an object-oriented viewpoint, HKA treats kayaks as a class. Based on the background 
information provided, what are some properties of kayak objects? 

Continuing Case: Personal Trainer, Inc. 

Personal Trainer, Inc. owns and operates fimess centers in a dozen Midwestern cities. The centers 
have done well, and the company is planning an international expansion by opening a new 
"supercenter" in the Toronto area. 

Background 
Cassia Umi, president, heads Personal Trainer's management team. Three managers report to her 
at the firm's Chicago headquarters: Janet McDonald, manager, finance; Tai Tranh, manager, sales 
and marketing; and Reed Curry, manager, operations. The managers who run the 12 existing cen· 
ters all report to Reed. Cassia wants the new supercenter to emphasize a wide variety of personal 
services and special programs for members. If the supercenter approach is successful, it will 
become the model for Personal Trainer's future growth. Cassia personally selected Gray Lewis, a 
manager with three years of fitness center experience, to run the new facility. 

The new supercenter will feature a large exercise area with state-of-the-art equipment, a swim· 
ming pool, a sporting goods shop, a health food store, and a snack bar. In addition, the center will 
offer child care with special programs for various ages, a teen center, and a computer cafe. Cassia 
also wants members to have online access to customized training programs and progress reports. 

Personal Trainer currently uses BumbleBee, a popular accounting package, to manage its 
receivables, payables, and general ledger. Membership lists and word processing are handled with 
Microsoft Office products. 

Cassia believes the new supercenter will require additional data management capability, and 
she decided to hire Patterson and Wilder, an IT consulting firm, to help Personal Trainer develop 
an information system for the new operation. The firm assigned Susan Park, an experienced con· 
sultant, to work with the Personal Trainer team. Susan's first task was to learn more about busi· 
ness operations at the new center, so she requested a meeting with Gray. After some small talk, the 
discussion went like this: 

Susan: Tell me about your plans for the new operation. I'm especially interested in what kind of infor
mation management you'll need. 

Gray: Cassia thinks that we'll need more infonnation support because of the size and complexity of 
the new operation. To tell the truth, I'm not so sure. We've had no problem with BumbleBee at 
the other centers, and I don't really want to reinvent the wheel. 

Susan: Maybe we should start by looking at the similarities - and the differences - between the new 
center and the existing ones. 

(continues) 
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Continuing Case: Personal Trainer, Inc. 

Gray: Okay, let's do that. Rrst of all, we offer the same basic services everywhere. That includes the 
exercise equipment, a pool, and, in most centers, a snack bar. Some centers also sell sporting 
goods, and one offers child care - but not child-fitness programs. It is true that we've never 
put all this together under one roof. And, I admit. we've never offered online access. To be hon
est, I'm not absolutely sure what Cassia has in mind when she talks about 24/7 Web-based 
access. One more feature - we plan to set up two levels of membership - let's call them sil
ver and gold for now. Silver members can use all the basic services, but will pay addit ional fees 
for some special programs, such as child fitness. Gold members will have unlimited use of all 
services. 

Susan: So, w ith all this going on, wouldn't an overall system make your job easier? 

Gray: Yes, but I don't know where to start. 

Susan: Gray, that's why I'm here. I'll work with you and the rest of the team to come up with a solu
tion that supports your business. 

Gray: Sounds good to me. When can we start? 

Susan: Let's get together first thing tomorrow. Bring along an organization chart and think about how 
you plan to run t he new facility. We'll try to build a model of the new operation so we can 
identify the business functions. When we know what the functions are, we'll know what kind of 
information is needed or generated by each function. That will be our starting point. 

Tasks 
1. Use the background information to create a business profile for Personal Trainer. Be sure to 

indicate areas where more information will be needed. 
2. Each new supercenter service represents a business function, which is composed of one or 

more business processes. Using the background information and the conversation between 
Susan and Gray, list the business functions and the processes with each function. 

3. Based on what you know, should Personal Trainer consider any of the following systems: 
ERP, transaction processing, business support, knowledge management, or user productiv
ity? Why or why not? 

4. What opportunities might Personal Trainer have for Web-based B2C transactions in the 
future? What about B2B? 

Capstone Case: New CenturyWellness Group 

New Century Wellness Group offers a holistic approach to hea lth care with an emphasis on pre
ventive medicine as well as t raditional medical care. In your role as an IT consultant, you will help 
New Century develop a new information system. 

Background 

Ten years ago, internal medicine specialists Timothy jones and Dolores Garcia decided to combine 
their individual practices in Brea, California, to form New Century Wellness Group. They wanted 
to create a clinic that would concentrate on preventive medicine and fitness, as well as traditional 
medical care. New Century has competition from other health care providers, but no other clinic 
offers the same range of services. 

New Century's practice has grown and now includes four primary care physicians, one nurse 
practitioner, four physical therapists, one registered nutritionist, eight nurses, and eight support 
staff people. The clinic currently has a patient base of 8,000 patients from 325 different employ
ers, many of which provide insurance coverage for employee wellness and health maintenance. 
Currently, New Century accepts insurance plans from 25 licensed health insurance providers. 
New Century is a lso considering opening another location, near a new medical center. 

(continues) 
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Case Studies 

Capstone Case: New CenturyWellness Group 

Doctor Jones and Doctor Garcia recently decided that the practice needs a modern informa· 
tion system to support its business and health information management needs. The new system 
would replace a mix of paper-based and legacy systems. Dr. Jones asked you to design an informa· 
tion system that could support the clinic's current operations and future growth. 

In your first meeting, Dr. Jones provided an overview of the clinic's business processes and staff 
members. He told you that Anita Davenport, who has been with New Century since its inception, 
is the office manager. She supervises the support staff of seven people. Fred Brown handles human 
resources and employee benefits. Corinne Summers reportS directly to Fred and works with pay· 
roll, tax reporting, and profit distribution among the associates. Susan Gifford is responsible for 
the maintenance of patient medical records. Tom Capaletti handles accounts receivables and 
Tammy Alipio is the insurance billing specialist. Lisa Sung is responsible for managing appoint· 
ments . Her duties include reminder calls to patients and preparing daily appointment lists. Carla 
Herrera is concerned primarily with ordering and organizing office and medical supplies. 

After studying this information, you start to prepare for your next meeting with 
Dr. Jones. 

Tasks 

1. Use the background information to create a business profile for New Century, and indicate 
areas where more information will be needed. The profile should include an organization 
chart of the office staff. You can create the chart using Microsoft Word or a similar pro
gram, or you can draw it by hand. In Word 2010, click the Insert tab on the Ribbon, then 
Smart Art, then Organization Chart. 

2. Identify six business processes that New Century performs, and explain who has primary 
responsibility for each process. Also describe what data is required and what information is 
generated by each process. 

3. Based on what you know at this point, is it likely that you will recommend a transaction 
processing system, a business support system, or a user productivity system? What about an 
ERP system? Explain your reasons. 

4. Describe the systems development method you plan to use, and explain the pros and cons of 
using this method. 
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44 CASE Tool Workshop 

CASE Tool Workshop 

Systems analysts use CASE tools to help them plan, build, and maintain information systems. To learn more about 
CASE tools, tum to Part B of the Toolkit that follows Chapter I 2. You can complete these tasks with the Visible 
Analyst® CASE tool, which is available with this textbook, or a similar tool. 

Background 
Suppose you are a part-t ime student assistant in the computer lab at your school. Janet Jacobs, the IT depart· 
ment chair, recently announced that a CASE tool will be installed on the lab network. Her decision was wel
comed by many IT faculty members, who think it is important for students to learn about CASE tools and how 
to use them to complete assignments in MIS courses. 

You have been asked to evaluate various CASE tools, and submit the results. Your initial tasks will be to 
provide an overview of the Visible Analyst® CASE tool, or a similar tool. 

Tasks 
1. Describe the user interface. Is it attractive and easy to use? Why or why not? 
2. How do you open an existing project? How do you create a new project? 
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MIS CourseMate Features 

MIS CourseMate Features 

If you have an MIS CourseMate access code, you can reinforce and extend your learning with premium content 
created for this textbook. For example, you can launch interactive Video Learning Sessions to help you understand 
systems development concepts and practice your skills. In addition, you can use MindTap Reader. which is a full, 
interact ive, digital e-book. 

MIS CourseMate also offers many learning features within each chapter; including an Online Case Simulation, a 
Critical Thinking Challenge, Video Learning Tasks, and a set of Learn It O nline activities. To log on to the MIS 
CourseMate site at www.cengagebrain.com, you must create a student account and register this book. 

• 
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Session 1: Introduction SCR 
Overview 
T he SCR Associates case study is a Web-based simulat ion that allows you to practice your skills in a real
world envi ronment. The fi nn offers IT consulting, solutions, and training. SCR plans to open a new high
tech training center, and needs to develop a Tra ining Information Management System (TIMS) to support 
the center. You are a newly hired systems ana lyst reporting to Jesse Baker, systems group manager, and will 
help her develop the system. 

T he case study ta kes you to the SCR Web site, where you receive e-mail and voice mai l messages from 
Jesse, obtain information from SCR's resou rce libra ries, and perform various tasks. Jesse. has high stan
dards, but seems very fa ir. She made it clear that she expects your work to be accura te, thorough, and pro
fessiona l. 

Before You Begin 
To prepare for this work session, you should review the following topics: 

• Overview of systems analysis and design 
• Role of the systems analyst and the IT depa rtment 

How Do I Use the Online Case Simulation? 
• Read the preview, and review the Chapter 1 background material , if necessa ry. 
• Visit the MIS CourseMate \Veb site at www.cengagebrain.com, locate the SCR Case Simulation, and 

cl ick the intranet link. Enter your name and the password sad10e. 
• When the opening screen displays, select this session. T hen check your e-mai l and voice mail, and sta rt 

to work on you r task list. 

Preview: Session I 
T his is you r second day at SCR. You spent most of yesterday filling our forms and learn ing your way 
around. You have a meeting this afternoon with Jesse Baker, your supervisor, so you have time to explore 
the SCR \Veb site. As you navigate the site, you are impressed with SCR's history, purpose, and values. You 
also see the strong emphasis that SCR puts on its relationships with cl ients. You are sure this will be a great 
opportunity, and you are eager to get starred. 
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Critical Thinking Challenge 

In addition to technical ability. IT professionals need critical thinking skills. These exercises can help you practice 
perception, organizat ion, analysis, problem-solving, and decision-making skills that you can take to the workplace. 
You can visit www.criticalthinking.org to learn more about crit ical thinking and why it is so important. 

Background 
You are an intern in the IT department at Game Technology. You report to the IT director, Mike McGee. 
Mike assigned you to work with two systems analysts: Lauren jacksina and Cathy Ross . Lauren and 
Cathy both report to Felesia Stukes, manager - IT development, who reports to Mike. j oe Turner, 
manager - IT operations, also reports to Mike. Dawn Rountree, database administrator, and Greg Wade, 
network administrator, report to joe. 

As an intern, you are expected to keep a journal to record your day-to-day experiences and what you 
are learning. This week, you will describe the systems development methods that the IT team uses, includ
ing structured analysis, object-oriented analysis, and agile approaches. Your journal should include a 
description of each method and its characteristics. 

Practice Tasks 
Visit the MIS CourseMate Web site at www.cengagebrain.com. Then navigate to the resources for this 
chapter and locate the Critical Thinking Challenge feature. You will complete two Practice Tasks, using 
what you learned in the chapter. Then you can check your answers to be sure you're ready for the 
Challenge Tasks. 

Challenge Tasks 
After you complete the Practice tasks, you learn about new developments at Game Technology. 

Last Friday, a number of changes were announced, and you will need to update the organization chart. 
You also decide to include more information on development methods in your journal. To continue, 
navigate back to the Critical Thinking Challenge feature for this chapter, select the Challenge Tasks, and 
follow the instructions. 
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Video Learning Sessions 

Video Learning Sessions can help you understand systems development concepts and practice 
your ski lis. In this scenario, you will help design a Video Learning Session for this chapter. 

Before You Begin 
To prepare for the tasks, review the chapter and list the main topics. \Vhich ones did you 
find difficult to understand, and why? Can you think of othe.r ways to explain the topics? 

Training Tasks 
Suppose the IT training manager wants to encourage team members to watch the Video 
Learning Sessions. She wants you to submit a proposal for a new session that would e.xplain 
the key topics in this chapter. 

1. Which topics wou ld you choose? 
2. \Y/hat specific skills or concepts would you include in the session? 
3. How would you present the material? 
4 . Describe at least three graphic images that you would include in the video session. 

Learn It Online 
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In each chapter, you can use this feature to apply your knowledge and practice your ski lis. The exercises include 
Chapter Reinforcement Questions, Flash Cards, Practice Tests, and various games, such as Who Wants To Be a 
Computer Genius?. Wheel o(Terms, and the Crossword Puzzle Challenge. 
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OBJECTIVES 
When you finish this chapter; you will be 
able to: 

• Explain the concept of a business case and 
how a business case affects an IT project 

• Describe the strategic planning process and 
why it is important to the IT team 

• Explain the purpose of a mission statement 

• Conduct a SWOT analysis and describe the 
four factors involved 

• Explain how the SDLC serves as a frame
work for systems development 

• List reasons for systems projects and factors 
that affect such projects 

• Describe systems requests and the role of the 
systems review committee 

• Define operational, technical, economic, and 
schedule feasibility 

• Describe the steps and the end product of a 
preliminary investigation 

Analyzing the 
Business Case 

Chapte r 2 explains how to analyze a business case. 

This chapter also explains why it is important to under

stand business operations and requirements, how IT proj

ects support a company's overall strategic plan, how sys

tems projects get started, and how systems analysts con

duct a preliminary investigation and feasibility study. 

During the systems planning phase, the IT team 
reviews a proposal to determine if it presents a 
strong business case. The term business case refers 
to the reasons, or justification, for a proposal. To 
analyze the business case for a specific proposal, the 
analyst must consider the company's overall mis
sion, objectives, and IT needs. 

This chapter begins with a discussion of strategic 
planning because the IT team must understand and 
support the firm's long-term strategic goals. 

Systems development typically starts with a sys
tems request, followed by a preliminary investiga
tion, which includes a feasibility study. You will 
learn how systems requests originate, how to evalu
ate a request, and how to conduct a preliminary 
investigation. You also will learn about fact-finding 
techniques that begin at this point and carry over 
into later development phases. Finally, you will 
examine the report to management, which con
cludes the systems planning phase. 

If you have MIS CourseMate, you can view a 
Video Learning Session that explains a financial 
analysis tool called payback analysis. 
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Introduction 

PREVIEW CASE: Mountain View College Bookstore 

Background: Wendy Lee, manager of college services at Mountain View College, 
wants a new information system that will improve efficiency and service at the 
three college bookstores. 

In this part of the case, Tina Allen (systems analyst) and David Conroe (student 
intern) are talking about justification for the new system and the project's feasibility. 

Participants: 
Location: 
Project status: 

Discussion topics: 

Tina and David 
Mountain View College cafeteria, Tuesday afternoon, September 3, 20 13 
Tina has received a systems request from Wendy Lee for a new bookstore 
information system 
Analysis of business justification and project feasibility 

Tina: Hi. David. Ready to get started1 
David: Sure. Whots our next step? 

Tina: Well, when we analyze a specific systems request, we need to see how the proposal fits into the overall 
picture at the college. In other words, we have to analyze the business case for the request. 

David: What's a business case? 
Tina: A business case is the justification for a project. A strong busi ness case means that a proposal will add 

substantial value to the organization and support o ur strategic plan. 
David: What's a strategic plan? 
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Tina: A strategic plan is like a road map. W ithout a plan, it's hard to know if you're heading in t he right direction. 
Our plan starts with a mission statement, which reflects our purpose, vision, and values. 

David: I see what you mean. I read the mission statement this morning. It says that we will strive to be on efficient, 
customer-friendly bookstore that uses a mix of interpersonal skills and technology to serve our students and 
support the overall objectives of the college. That says a lot in just one sentence. 

Tina: It sure does. Now, let's get to t he specifics. I just received a systems request from the college business 
manager. She wants us to develop a new information system for the bookstore. 

David: Do we hove a green light to get started? 
Tina: Yes and no. Mountain View College doesn't have a formal procedure for evaluating IT requests, and we 

don't have a systems review committee. Maybe that's something we should consider for the future. 
Meanwhil e, we need to conduct a preli minary investigation to see whether this request is feasible. 

David: What do you mean by "feasible"? 
Tina: To see if a systems request is feasible, we have to look at four separate yardsticks: operational feasibility, 

technical feasibil ity, economic feasibility, and schedul e feasibility. If t he request passes all the tests, we 
continue working o n the system. Here's a task list to get us started: 

• MOUNTAIN VIEW COllEGE-

• 

lo*ftOihetP«'c,....,...tor .. bDCfi&D .,.._ 

llii.., ....... _...,IC1orl ... l8ectlhlbcd-·-,._,.,f*CI.,......IO..., ___ ... __ 
Oeccfe whefw .._ b c ablcre ~mec:a llf111NI)'.., 
Pef1otm I Pfeil I.., 1MS'91"ll'f~lnllrlgS end IICOiltl.-tM 2-. 

FIGURE 2- 1 Typical business case analysis task list. 
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PEPSICO 

A Framework for IT Systems Development 

A fRAMEWORK FOR IT SYSTEMS DEVELOPMENT 

If you could look into the future, you probably would see new industries, new prod
ucts, and new services - all spurred by huge advances in technology. You also would 
see a surge in Internet commerce, a cloud computing explosion, and a new business 
environment that is global, dynamic, and incredibly challenging. To some firms, these 
changes will be very threatening. Other companies will see great opportunities and 
take advantage of them by creating strategic plans. 

Strategic planning is the process of identifying long-term organizational goals, 
strategies, and resources. A strategic plan looks beyond day-to-day activities and focuses 
on a horizon that is three, five, ten, or more years in the future. A company requires 
information technology to support its strategic goals. Because the firm's IT group will be 
expected to deliver IT resources, IT managers must understand and participate in strate
gic planning. IT managers have to prepare for long-range needs, such as a new factory, 
even as they handle immediate problems, such as a logic bug in the payroll system. In 
most companies, the IT team reviews each IT-related proposal, project, and systems 
request to determine if it presents a strong business case, or justification. 

' ,_. .. -
The following sections provide 

an overview of strategic planning, 
a description of SWOT analysis, 
and a look at the changing role of 
the IT department. 

AI PepsiCo, we believe being a responsible corporate cilizen is not only 
lhe right thing lo do. but the right thing to do for our business 

Strategic Planning Overview 

Why should a systems analyst be 
interested in strategic planning? The 
answer might be found in an old 
story about two stonecutters who 
were hard at work when a passerby 
asked them what they were doing. 
"I am cutting stones," said the first 
worker. The second worker replied, 
"I am building a cathedral." 

Performance with Purpose 

AI PepsiCo, "Performance with Purpose" means delivering sustainable 
growth by invesmg in a healthier future for people and our planet 

FIGURE 2-2 PepsiCo's annual report for 20 I I refers to the firm's mission, 
visio n, and values. 
© PepsiC~ Inc. 

So it is with information tech
nology: One analyst might say, "I 
am using a CASE tool," while 
another might say, "I am helping 
the company succeed in a major 
new business venture." The d iffer
ence is clear: Systems analysts 
should focus on the larger, strate
gic role of IT even as they carry 
out their day-to-day tasks. 

Strategic planning starts with a 
mission statement that reflects the 
firm's vision, purpose, and values. 
Mission statements usually focus 
on long-term challenges and goals, 
the importance of the firm's stake
holders, and a commitment to the 
firm's role as a corporate citizen. 
The PepsiCo annual report for 
2011 shown in Figure 2-2 is a 
typical example. 
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Vision 

Purpose 

4 

With the mission statement as a backdrop, a 
firm develops shorter-term goals and objectives. 
For example, the company might establish one
year, three-year, and five-year goals for expanding 
market share. To achieve those goals, the company 
might develop a list of shorter-term objectives. If it 
wants to increase Web-based orders by 30% next 
year, a company might set quarterly objectives 
with monthly milestones. High-priority objectives 
are called critical success factors. A critical success 
factor is one that must be achieved to fulfill the 
company's mission. SWOT Analysis 

Objectives also might include tactical plans, 
such as creating a new Web site and training a 
special customer support group to answer e-mail 
inquiries. Finally, the objectives translate into day
to-day business operations, supported by IT and 
other corporate resources. The outcome is a set of 
business results that affect company stakeholders. 
There is no standard process for strategic plan
ning, but Figure 2-3 shows a typical example. 

Business Results J 

What Is SWOT Analysis? 

The letters SWOT stand for strengths, 
weaknesses, opportunities, and threats. 
A SWOT analysis can focus on a spe
cific product or project, an operating 
division, the entire company, or the mis
sion statement itself. The overall aim is 
to avoid seeking goals that are unreal
istic, unprofitable, or unachievable. 

An enterprise SWOT analysis usu
ally begins with these questions: 

• What are our strengths, and how 
can we use them to achieve our 
business goals? 

• What are our weaknesses, and 
how can we reduce or eliminate 
them? 

• What are our opportunities, and 
how do we plan to take advan
tage of them? 

FIGURE 2-3 Strategic planning is a dynamic process that starts 
with a mission statement, which is shaped by the firm's purpose, 
vision, and values. T he mission generates goals and o bjectives that 
produce business results. 
e CcJ!i}!te le:tm Ill 20 14 

STRENGTHS 

• Excellent Web design staff 
• Low systems analyst 

turnover 
• Recently upgraded network 

OPPORTUNITIES 

• Well-positioned for expansion 
• can be first with new 

software 
• High potential for B2B 

growth 

WEAKNESSES 

• Still using several legacy 
systems 

• Budget increase was turned 
down 

• Documentation needs updating 

THREATS 

• Aggressive new Web 
competition 

• Impact of new FCC rules 
• Other firms offer better 

benefits 

• What are our threats, and how 
can we assess, manage, and 
respond to the possible risks? FIGURE 2-4 A SWOT analysis might produce results similar to those shown here. 

A SWOT analysis examines a firm's 
technical, human, and financial resources. In Figure 2-4, the bulleted lists show sample.s 
of typical strengths, weaknesses, opportunities, and threats . 

As the SWOT process continues, management reviews specific resources and busi
ness operations. For example, suppose that the company owns an important patent. 
A SWOT review for the patent might resemble Figure 2-5. 
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SWOT Analysis of a Corporate Patent 

Strengths 

• Our patent covers valuable 
technology that we can use in 
popular products. 

Opportunities 

• We can use the technology in 
more products, license it to 
others, or seek more patents. 

Weaknesses 

• Our patent has a limited life. 

Patent 

When it ex pi res, the technology 
will no longer be protected. 

Threats 

• A competitor might develop 
similar technology that does 
not legally infringe our patent. 

FIGURE 2-5 This SWOT analysis example focuses on a specific asset, such as a company patent. 
ec:e:~r:~ le!mt!g 201~ 

There is no standard approach to strategic planning. Some managers believe that a 
firm's mission statement should contain an inspirational message to its stakeholders. 
Others feel that unless a firm starts with a realistic SWOT assessment, it might develop 
a mission statement that is unachievable. The majority of companies view the strategic 
planning process as a dynamic interaction, similar to the diagram in Figure 2-3 on the 
previous page, where the company's mission statement reflects a long-term horizon, 
but sets forth goals that are achievable and consistent with real-world conditions. 

CASE IN POINT 2.1: Lo CARB MEALs 

Lo Carb is a successful new company that has published several cookbooks and marketed 
its own line of low-carbohydrate meals. joe Tur ner, Lo Carb's president, has asked your 
opinion. He wants to know whether a mission statement really is necessary. After you 
review the chapter mater ial, w rite a brief memo with your views. Be sure to include good 
(and not-so-good) examples of actual mission statements that you find on the W eb. 

Str-ategic Planning for- IT Projects 

In the previous section, you learned about strategic planning at the enterprise level. 
But what about specific IT systems and projects? Should you use a similar approach 
to define and develop an information system? The answer is definitely yes! 
Experienced analysts know that planning is essential for IT project success, and must 
start as early as possible. Careful planning can help assure that: 

• The project supports overall business strategy and operational needs. 

• The project scope is well-defined and clearly stated. 

• The project goals are realistic, achievable, and tied to specific statements, 
assumptions, constraints, factors, and other inputs. 
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The first step is to select a planning tool. Some developers stick to traditional text
based methods, using Microsoft Word tables to provide structure and clarity. Others 
prefer a spreadsheet, such as Microsoft Excel, because it is easy to display priorities 
and the relative importance of planning assumptions. However, the most effective 
approach is to use a CASE tool to define and document the overall environment. To 
understand why this is so, consider the following scenario and illustration: 

You are a systems analyst in the IT department of a large hotel chain. Your task is 
to review the Visible Analyst CASE tool to see whether it would be helpful in plan
ning a new marketing system. After you open the program, you navigate to the Help 
section for an overview, which is shown in Figure 2-6a. 

Next, you create a sample project and enter an assumption about the target date 
for a new network, as shown in Figure 2-6b. You see that many types of planning 
statements are possible, including goals, objectives, and critical success factors, among 
others. Planning statements also can document strengths, weaknesses, opportunities, 
and threats, as shown in Figure 2-6c. 

After entering the planning statement, you open the strategic planning screen and 
see the new statement displayed, as shown in Figure 2-6d. You can see that Visible 
Analyst has embedded the planning statement directly into the project, so it can be 
accessed at any point in the development process. 

This example shows how a CASE tool can integrate various statements, entities, 
data elements, and graphical models into an overall structure. The result: more con
sistency, better quality, and much less effort for developers. 

Plonnlng end requlretnerltS ldenllflcatlon Is olten the Initial 
phoM In on enterpriM englnee<tng ptOj«t. During the 
Al•nnlng !!hire. you develop a compt"8henslve stn~teolc 
business plan 1:1\at - the ldentlfled misSion and purpose 
ol the oroanlzlltlon. VIsible Analyst not only allows you to 
create u- statements, but elso allows you to link them to 
oth« objects In your repodorf. This allows you to trade the 
software development ptOCltS$ from the planniDQ stages 

analysis, andl~tlon . 

.,_ ___ ...;.Add=,_Piannonv Sl4t...--_....._ .... .,.,. ..... ~""" •• lC -----+ -, 

Owuow . 

-
VIUon Ottlc.lf Sucaft fiCtOf 
~ ObjectiVe ....... ·-T-.._......,, .. _ .... 

S\1tl!fn F'"'"' 
StrM.tr01 S\1len'l bqultwn.r.t 
• ..,. ... ~~ Sytlttm O..lfll ~ 

FIGURE 2-6 The Visible Analyst CASE tool supports strategic planning and allows a user to enter many 
kinds of planning statements. Notice the four SWOT categories highlighted in the list. 
Scn:emhots 1.~:S v#.h pe:rz"'!m;.on (nJJI'I Visblt! Soft'..:m~ ~On'rt!cn. 
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54 What Is a Business Case! 

A New Role for the IT Department 

Management and IT are linked closely, and remarkable changes have occurred in 
both areas. For example, in the 1990s a typical IT department handled all aspects of 
systems development and consulted users only when, and if, the department wanted 
user input. Today, systems development is much more team-oriented. New approaches 
to systems development, such as agile methods, joint application development (JAD), 
and rapid application development (RAD), typically involve groups of users, manag
ers, and IT staff working together right from the start. 

Although team-oriented development is the norm, some companies still see the role 
of the IT department as a gatekeeper, responsible for screening and evaluating systems 
requests. Should the IT department perform the initial evaluation, or should a cross
functional team do it? The answer probably depends on the company's size. In smaller 
companies or firms where only one person has IT skills, that person acts as a coordi
nator and consults closely with users and managers to evaluate systems requests. 
Larger firms are more likely to use an evaluation team or systems review committee. 

CASE IN POINT 2.2: ATIAWAY AIRLINES, PART ONE 

You are the IT director at Attaway Airlines, a small regional air carrier. You chair the company's 
systems review committee, and you currently are dealing w ith strong disagreements about 
two key projects. Dan Esposito, the marketing manager, says it is vital to have a new computer
ized reservation system that can provide better customer service and reduce operational 
costs. Molly Kinnon, vice president of finance, is equally adamant that a new accounting system 
is needed immediately because it will be very expensive to adjust the current system to new 
federal reporting requirements. Molly outranks Dan, and she is your boss. The next meeting, 
which promises to be a real showdown, is set for 9:00 a.m. tomorrow. How will you prepare 
for the meeting? What questions and issues should be discussed? 

WHAT Is A BUSINESS CASE? 

As mentioned earlier, the term business case refers to the reasons, or justification, for a 
proposal. A business case should be comprehensive, yet easy to understand. It should 
describe the project clearly, provide the justification to proceed, and estimate the proj

t*-· 'Wert · t.-·"r,....,.. BPR Online ~ 
Lcaming Cent 

ect's financial impact. ProSci's BPR 
Online Learning Center, as shown 
in Figure 2-7, offers a Business Case 
Tutorial Series. According to ProSci, 
the business case should answer 

'nt• • • " 1 "' .......... 
questions such as the following: 

Business Case Tutor ial Series • Why are we doing this 
project? how to write an effective business case 

Module 1 - What Is the Business Case 

Tbl$ turt>tW ~·• '"""- anlltw co mr. • ,..., .,...._ 71oiJ tJJtWifl 
b tUM lrwt.r Pt-o$d s a =· Cte n.ew rAifca ild~:l · ~
INJJ{Mss C4ff tfllJI)U- 6~$. ~ WCI';bb•-a MMI dMct4$t:l 
Ndovo/oN:I.,. otll<tn'O -u - .rr ,.._., tlll-3 dotllutod 
to mr.W:t '*anir-' ud lftiW' ..m +rB 

• What is the project about? 

• How does this solution 
address key business issues? 

• How much will it cost and 
how long will it take? 

FIG U RE 2-7 ProSci's BPR Online Learning Center offers a Business Case Tutorial 
Series that focuses on how to write a business case. 

• Will we suffer a productivity 
loss during the transition? 

e i'roSci 
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Information Systems Projects 

• What is the return on investment and payback period? 

• What are the risks of doing the project? What are the risks of not doing the 
project? 

• How will we measure success? 

• What alternatives exist? 

INFORMATION SYSTEMS PROJECTS 

This section discusses reasons for systems projects and the internal and external fac
tors that affect systems projects. The section also includes a preview of project man
agement, which is discussed in detail in Chapter 3. 

Main Reasons for Systems Projects 

More 
Support 

Stronger 
Controls 

ss 

TOOLJCJT TIME 

The Financial 
Analysis tools in 
Part C of the 
Systems Analyst's 
Toolkit can help you 
analyze project 
costs. benefits, and 
economic feasibility. 
To learn more about 
these tools, turn to 
Part C of the fou,-. 
part Toolkit that fol
lows Chapter 12. 

Reduced 

The starting point for most projects is called a 
systems request, which is a formal way of ask
ing for IT support. A systems request might 
propose enhancements for an existing system, 
the correction of problems, the replacement of 
an older system, or the development of an 
entirely new information system that is needed 
to support a company's current and future busi
ness needs. 

~ Cost 
,)~~"' --' 

As Figure 2-8 shows, the main reasons for 
systems requests are improved service to cus
tomers, better performance, support for new 
products and services, more information, stron
ger controls, and reduced cost. 

IMPROVED SERVICE Systems requests often 
are aimed at improving service to customers or 
users within the company. Allowing mutual 
fund investors to check their account balances 
on a Web site, storing data on rental car cus
tomer preferences, or creating an online college 

Improved 
Service 

Systems 
Request 

Beuer 
Performance 

FIGURE 2-8 Six main reasons for systems requests. 

registration system are examples that provide valuable services and increased cus
tomer satisfaction. 

SUPPORT FOR NEW PRODUCTS AND SERVICES New products and services often 
require new types or levels of IT support. For example, a software vendor might 
offer an automatic upgrade service for subscribers; or a package delivery company 
might add a special service for RFID-tagged shipments. In situations like these, it is 
most likely that additional IT support will be required. At the other end of the spec
trum, product obsolescence can also be an important factor in IT planning. As new 
products enter the marketplace, vendors often announce that they will no longer pro
vide support for older versions. A lack of vendor support would be an important 
consideration in decid ing whether or not to upgrade. 

BETTER PERFORMANCE The current system might not meet performance require
ments. For example, it might respond slowly to data inquiries at certain times, or it 
might be unable to support company growth. Performance limitations also result when 
a system that was designed for a specific hardware configuration becomes obsolete 
when new hardware is introduced. 

More 
Information 

Cql~Ti~ 20U C<~ ~ All Ri~ Jt~\'fd, Ml)' WI bee~ 0(&111(<,1. ~ d11p~. in wholo Ill' i3 fWl.-~ w tl~nx :i,Vr.s. Wtt(' tir.l pv!)> OC'!II«II m.or be W!'fm1«1 £rvm e:,e elk-o.lk ~ t01r('4«(t.), 
&litQria) nvkw hMo ok(tll(l.l lh;,l •n)· w~ IX'!I1«11 Otoe$ n\1'1 a81(riollll) ' illt'!«ttllt q.-utJI I~"ttin& e<pcno:!>,Jf, (:(Oft(: IA-=c re.e...,~ !he :i~ 10 ~~ l!<.kliti(IO'I.-1 QO!I1(tl1 ll WI)' d~«~ -1 $11bo(qunr; n,;;. fO!riW«~, m;uiro ._ 

I 978128517 13t.O_ Cf-02.1nckj 55 118113 4:0.~ PM I 



56 Information Systems Projects 

MORE INFORMAT ION The system might produce information that is insufficient, 
incomplete, or unable to support the company's changing information needs. For 
example, a system that tracks customer orders might not be capable of analyzing and 
predicting marketing trends. In the face of intense competition and rapid product 
development cycles, managers need the best possible information to make major 
decisions on planning, designing, and marketing new products and services. 

ST RONGER CONT ROLS A system must have 
effective controls to ensure that data is secure and 
accurate. Some common security controls include 
passwords, various levels of user access, and 
encryption, or coding data to keep it safe from 
unauthorized users. Hardware-based security 
controls include biometric devices that can identify 
a person by a retina scan or by mapping a facial 
pattern. One biometric tool scans hands, rather 
than faces. The technology uses infrared scanners 
that create images with thousands of measurements 
of hand and finger characteristics, as shown in 
Figure 2-9. 

FIGURE 2-9 Students at West Virginia University use a hand 
scanning device to identify themselves. 

In addition to being secure, data also must be 
accurate. Controls should minimize data entry errors 
whenever possible. For example, if a user enters an 
invalid customer number, the order processing 
system should reject the entry immediately and 
prompt the user to enter a valid number. Data entry 
controls must be effective without being excessive. If 
a system requires users to confirm every item with an 

"Are you sure? YIN" message, internal users and customers might complain that the 
system is not user-friendly. 

REDUCED COST The current system could be expensive to operate or maintain as 
a result of technical problems, design weaknesses, or the changing demands of the 
business. It might be possible to adapt the system to newer technology or upgrade it. 
On the other hand, cost-benefit analysis might show that a new system would be 
more cost effective and provide better support for long-term objectives. 

CASE IN POINT 2.3: ThENT CoLLEGE 

Trent College is a private school in a small Maryland town. The college has outgrown its 
computer ized registration system and is considering a new system. Althea Riddick, the 
college president, has asked you to list the reasons for systems projects, which are 
described on pages 55- 56, and assign a relative weight to each reason, using a scale of 
1-1 O, low to high. She said to use your best judgment, and support your conclusions in a 
brief memo to her. She also wants you to create a Microsoft Excel spreadsheet that will 
calculate the weighted values automatically for each reason. 

Factors That Affect Systems Projects 

Internal and external factors affect every business decision that a company makes, 
and IT projects are no exception. Figure 2-10 shows internal and external factors that 
shape corporate IT choices. 
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Info rmation Systems Projects 

L 
Technology Jr-----

. -...... 
External Factors 

Government 

Internal Factors 

The Economy l 
--------~ Competitors 

FIGURE 2- 10 Internal and external factors that affect IT projects. 
@ Cenc.tte le11rnne 2014 

Internal Factors 

Suppliers 

Customers 

Internal factors include the strategic plan, top managers, user requests, information 
technology department, and existing systems and data. 

STRATEGIC PLAN A company's strategic plan sets the overall direction for the firm 
and has an important impact on IT projects. Company goals and objectives that need 
IT support will generate systems requests and influence IT priorities. A strategic plan 
that stresses technology tends to create a favorable climate for IT projects that 
extends throughout the organization. 

TOP MANAGERS Because significant resources are required, top management usu
ally initiates large-scale projects. Those decisions often result from strategic busi
ness goals that require new IT systems, more information for decision making, or 
better support for mission-critical information systems. 

USER REQUEST S As users rely more heavily on information systems to perform 
their jobs, they are likely to request even more IT services and support. For example, 
sales reps might request improvements to the company's Web site, a more powerful 
sales analysis report, a network to link all sales locations, or an online system that 
allows customers to obtain the status of their orders instantly. Or, users might not be 
satisfied with the current system because it is difficult to learn or lacks flexibility. 
They might want information systems support for business requirements that did not 
even exist when the system was developed. 

INFORMATION TECHNOLOGY DEPARTMENT Many systems project requests 
come from the IT deparrment. IT staff members often make recommendations based 
on their knowledge of business operations and technology trends. IT proposals 
might be strictly technical matters, such as replacement of certain network compo
nents, or suggestions might be more business oriented, such as proposing a new 
reporting or data collection system. 

EXISTING SYSTEMS AND DATA Errors or problems in existing systems can trigger 
requests for systems projects. When dealing with older systems, analysts sometimes spend 
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Information Systems Projects 

too much time reacting to day-to-day problems without looking at underlying causes. 
This approach can turn an information system into a patchwork of corrections and 
changes that cannot support the company's overall business needs. This problem typi
cally occurs with legacy systems, which are older systems that are less technologically 
advanced. When migrating to a new system, IT planners must plan the conversion of 
existing data, which is described in detail in Chapter 11, Managing Systems 
Implementation. 

External Factors 

External factors include technology, suppliers, customers, competitors, the economy, 
and government. 

TECHNOLOGY Changing technology is a major force affecting business and society 
in general. For example, the rapid growth of telecommunications has created entire 
new industries and technologies. Technology also dramatically reshapes existing busi
ness operations. The success of scanner technology resulted in universal bar coding 
that now affects virtually all products. 

Some industry experts predict that bar code technology will be overshadowed in 
the future by electronic product code (EPC) technology that uses RFID tags to iden
tify and monitor the movement of each individual product, from the factory floor to 
the retail checkout counter. 

a.a... ...... ,_.,.,.,~-- II' .... '1: •••• .. 

SUPPLIERS With the growth of 
electronic data interchange (EDI), 
relationships with suppliers are 
critically important. For example, 
an automobile company might 
require that suppliers code their 
parts in a certain manner to 
match the auto company's inven
tory control system. EDI also 
enables just-in-time UIT) inven
tory systems, as shown in Figure 
2-11, which rely on computer-to
computer data exchange to mini
mize unnecessary inventory. The 
purpose of a ]IT system is to pro
vide the right products at the 
right place at the right time. 

.....--__________ .....,,......-y,.. .... 

..... .., 7 _..._.(//_.., .. 

rtAL.-...-.... -._. ,...-
••I'IIA .......... , ... _, __ , _ ..................... ....................... _ -.... . ....... .,._ ..... .. --.. ..... ~ -

FIGURE 2-11 Just-in-time QIT) inventory systems rely on computer-to-computer 
data exchange to minimize unnecessary inventory. CUSTOMERS Customers are 

vitally important to any busi-
ness. Information systems that 

interact with customers usually receive top priority. Many companies imple
ment customer relationship management (CRM) systems that integrate all 
customer-related events and transactions, including marketing, sales, and cus
tomer service activities. Vendor-oriented CRM systems often interconnect with 
supply chain management (SCM) systems, which were discussed in Chapter 1. 
CRM components can provide automated responses to sales inquiries, Web
based order processing, and online inventory tracking. Because an efficient 
warehouse is just as important as a successful Web site, suppliers use smart 
forklifts that can read RFID tags or UPC numbers and transmit data to a 
CRM system, as shown in Figure 2-12. 
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Evaluat ion of Systems Requests 

Another RFID application is called electronic 
proof of delivery (EPOD). Using EPOD, a supplier 
uses RFID tags on each crate, case, or shipping unit 
to create a digital shipping list. The customer 
receives the list and scans the incoming shipment. If 
a discrepancy is detected, it is reported and adjusted 
automatically. Because they would be expensive to 
investigate manually, small shipping inconsistencies 
might not otherwise be traced. This is an example of 
technology-related cost control. 

COMPETITORS Competition drives many informa
tion systems decisions. For example, if one cellular 
telephone provider offers a new type of digital service, 
other firms must match the plan in order to remain 
competitive. New product research and development, 
marketing, sales, and service all require IT support. 

THE ECONOMY Economic activity has a powerful 
influence on corporate information management. In a 
period of economic expansion, firms need to be ready 
with scalable systems that can handle additional vol
ume and growth. Predicting the business cycle is not 
an exact science, and careful research and planning 
are important. 

59 

GOVERNMENT Federal, state, and local government 
regulations directly affect the design of corporate 
information systems. For example, up-to-date IRS 
reporting requirements must be designed into a pay
roll package. 

FIGURE 2- 12 In an efficient warehouse, smart forklifts can 
read RFID tags o r UPC numbers and t ransmit data to a CRM 
system. 

EVALUATION OF SYSTEMS REQUESTS 

In most organizations, the IT department receives more systems requests than it can 
handle. Many organizations assign responsibility for evaluating systems requests to a 
group of key managers and users. Many companies call this group a systems review 
committee or a computer resources committee. Regardless of the name, the objective 
is to use the combined judgment and experience of several managers to evaluate sys
tems projects. 

Systems Request Forms 

Many organizations use a special form for systems requests, similar to the online sam
ple shown in Figure 2-13 on the next page. A properly designed form streamlines the 
request process and ensures consistency. The form must be easy to understand and 
include clear instructions. It should include enough space for all required information 
and should indicate what supporting documents are needed. Most companies use 
online systems request forms that users submit electronically. 

When a systems request form is received, a systems analyst or IT manager 
examines it to determine what IT resources are required for the preliminary investi
gation. A designated person or a committee then decides whether to proceed with a 
preliminary investigation. Sometimes, a situation requires an immediate response. 
For example, if the problem involves a mission-critical system, an IT maintenance 
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60 Evaluation of Systems Requests 
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FIGURE 2- 13 Example of an online systems request form. 
eU:r!t;~ i.e!mi'IE 2014. 
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team must restore normal operations ASAP. When the system is functioning properly, 
the team conducts a review and prepares a systems request to document the work 
that was performed. 

Systems Review Comm ittee 

Most large companies use a systems review committee to evaluate systems requests. 
Instead of relying on a single individual, a committee approach provides a variety of 
experience and knowledge. With a broader viewpoint, a committee can establish priori
ties more effectively than an individual, and one person's bias is less likely to affect the 
decisions. A typical committee consists of the IT director and several managers from 
other departments. The IT director usually serves as a technical consultant to ensure 
that committee members are aware of crucial issues, problems, and opportunities. 

Although a committee offers many advantages, some disadvantages exist. For 
example, action on requests must wait until the committee meets. To avoid delay, 
committee members typically use e-mail and teleconferencing to communicate. 
Another potential d isadvantage of a committee is that members might favor 
projects requested by their own departments, and internal political differences could 
delay important decisions. 

Many smaller companies rely on one person to evaluate system requests instead of 
a committee. If only one person has the necessary IT skills and experience, that per
son must consult closely with users and managers throughout the company to ensure 
that business and opera tiona! needs are considered carefully. 

Whether one person or a committee is responsible, the goal is to evaluate the requests 
and set priorities. Suppose four requests must be reviewed: 

• The marketing group wants to analyze current customer spending habits and fore
cast future trends. 
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Overview of Feasibility 

• The technical support group wants a cellular link so service representatives can 
download technical data instantly. 

• The accounting department wants to redesign customer statements and allow 
Internet access. 

• The production staff wants an inventory control system that can exchange data 
with major suppliers. 

Which projects should the firm pursue? What criteria should be applied? How should pri
orities be determined? To answer those questions, the individual or the 
committee must assess the feasibility of each request. 

OVERVIEW OF fEASIBILITY 

As you learned in Chapter 1, a systems request 
must pass several tests, called a feasibility study, 
to see whether it is worthwhile to proceed fur
the!: As shown in Figure 2-14, a feasibility 
study uses four main yardsticks to measure a 
proposal: operational feasibility, technical 
feasibility, economic feasibility, and sched
ule feasibility. 

Sometimes a feasibility study is quite sim
ple and can be done in a few hours. If the 
request involves a new system or a major 
change, however, extensive fact-finding and 
investigation are required. 

Schedule 
• Can we do it in 
time? 

Operat ional 
• Will it be easy to 

team and use? 

Feasible? 

Technical 
• Do we have the 
tech resources? 

Economic 
,_. • Will benefits 

exceed costs? 

How much effort should go into a 
feasibility study? That depends on the 
request. For example, if a department 
wants an existing report sorted in a 
different order, the analyst can decide 
quickly whether the request is feasible. 
On the other hand, a proposal by the 

FIG U RE 2-14 A feasibility study examines operational, technical, eco· 
nomic, and schedule factors. 

marketing department for a new market research system to predict sales trends 
would require much more effort. In both cases, the systems analyst asks these 
important questions: 

• Is the proposal desirable in an operational sense? Is it a practical approach that 
will solve a problem or take advantage of an opportunity to achieve company 
goals? 

• ls the proposal technically feasible? Are the necessary technical resources and 
people available for the project? 

• Is the proposal economically desirable? What are the projected savings and costs? 
Are other intangible factors involved, such as customer satisfaction or company 
image? Is the problem worth solving, and will the request result in a sound busi
ness investment? 

• Can the proposal be accomplished within an acceptable time frame? 

To obtain more information about a systems request, you might perform initial 
fact-finding by studying organization charts, performing interviews, reviewing cur
rent documentation, observing operations, and surveying users. If the systems 
request is approved, more intensive fact-finding will continue during the systems 
analysis phase. 
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62 Overview of Feasibili ty 

Operational Feasibility 

Operational feasibility means that a proposed system will be used effectively after it 
has been developed. If users have difficulty with a new system, it will not produce the 
expected benefits . Organizational culture also can also affect operational feasibility. 
For instance, a system that works well in a highly structured workplace might be very 
unpopular in a more relaxed corporate culture. Operational feasibility is difficult to 
measure with precision, but must be studied very carefully. For example, the follow
ing questions would help predict a system's operational feasibility: 

• Does management support the project? Do users support the project? Is the 
current system well liked and effectively used? Do users see the need for 
change? 

• Will the new system result in a workforce reduction? If so, what will happen to 
affected employees? 

• Will the new system require training for users? If so, is the company prepared 
to provide the necessar y resources for training current employees? 

• Will users be involved in planning the new system right from the start? 

• Will the new system place any new demands on users or require any operating 
changes? For example, will any information be less accessible or produced less 
frequently? Will performance decline in any way? If so, will an overall gain to 
the organization outweigh individual losses? 

• Will customers experience adverse effects in any way, either temporarily or per-
manently? 

• Will any risk to the company's image or goodwill result? 

• Does the development schedule conflict with other company priorities? 

• Do legal or ethical issues need to be considered? 

Technical Feasibility 

Technical feasibility refers to the technical resources needed to develop, purchase, 
install, or operate the system. When assessing technical feasibility, an analyst must 
consider the following points: 

• Does the company have the necessary hardware, software, and network 
resources? If not, can those resources be acquired without difficulty? 

• Does the company have the needed technical expertise? If not, can it be 
acquired? 

• Does the proposed platform have sufficient capacity for future needs? If not, 
can it be expanded? 

• Will a prototype be required? 

• Will the hardware and software environment be reliable? Will it integrate with 
other company information systems, both now and in the future? Will it inter
face properly with external systems operated by customers and suppliers? 

• Will the combination of hardware and software supply adequate performance? 
Do clear expectations and performance specifications exist? 

• Will the system be able to handle future transaction volume and company 
growth? 
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Overv iew of 63 

Video Learning Session 
Payback Analysis 

If you have an MIS CourseMate access code, you can launch interactive Video Learning 
Sessions to help you understand systems development concepts and practice you r skills. 
You can watch the sessions on you r computer or mobile device, and pause, rewind, o r replay 
a video at any t ime. To log on to the MIS CourseMate site at www.cengagebra.in.com,you 
must create a student account and then register this book. 

This session is about payback analysis. You' ll learn how to calculate the payback period for e,"""'•""'"'"'*"'• 
a pro ject and how to use a spreadsheet to determine a pro ject's payback per iod. 

Economic Feasibility 

Economic feasibility means that the projected benefits of the proposed system out· 
weigh the estimated costs usually considered the total cost of ownership (TCO), which 
includes ongoing support and maintenance costs, as well as acquisition costs. To deter
mine TCO, the ana lyst must estimate costs in each of the following a reas: 

• People, including IT staff and users 

• Hardware and equipment 

• Software, including in-house development as well as purchases from vendors 

• Formal and informal train ing, including peer-to-peer support 

• Licenses and fees 

• Consulting expenses 

• Faci lity costs 

• The estimated cost of not developing the system or postponing the project 

Tangible costs, such as those listed above, usually can be measured in dollars. But 
intangible costs a lso must be considered. For example, low employee morale might not 
have an immediate dollar impact, but certainly will affect the company's performance. 

In addition to costs, you need to assess tangible and intangible benefits to the com
pany. The systems review committee will use those figures, along with your cost esti
mates, to decide whether to pursue the project beyond the prel iminary investigation 
phase. 

Tangible benefits are benefits that can be measured in dollars. Tangible benefits 
result from a decrease in expenses, an increase in revenues, or both. Examples of tan· 
gible benefits include the following: 

• A new schedul ing system that reduces overtime 

• An onl ine package tracking system that improves service and decreases the 
need for clerical staff 

• A sophisticated inventory control system that cuts excess inventory and elimi· 
nates production delays 

Intangible benefits a re advantages that are difficult to measure in dollars but are 
important to the company. Examples of intangible benefits include the following: 

• A user-friendly system that improves employee job satisfaction 

• A sales tracking system that supplies better info rmation for marketing decisions 

• A new Web site that enhances the company's image 

r wa.f.l§!hlii: ij 

The Financial 
Analysis tools in 
Part C of the 
Systems Analyst's 
Toolkit can help yoo 
analyze project 
costs. benefits. and 
economic fcasibilicy. 
To learn more about 
these tools, curn to 
Part C of chc four· 
part Toolkit that fo l
lows Chapter 12. 
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64 Setting Priorities 

You also must consider the development timetable because some benefits might 
occur as soon as the system is operational, but others might not take place until later. 

Schedule Feasibility 

Schedule feasibility means that a project can be implemented in an acceptable time 
frame. When assessing schedule feasibility, a systems analyst must consider the inter
action between rime and costs. For example, speeding up a project schedule might 
make a project feasible, but much more expensive. 

Other issues that relate to schedule feasibility include the following: 

• Can the company or the IT team control the factors that affect schedule feasibility? 

• Has management established a firm timetable for the project? 

• What conditions must be satisfied during the development of the system? 

• Will an accelerated schedule pose any risks? If so, are the risks acceptable? 

• Will project management techniques be available to coordinate and control the 
project? 

• Will a project manager be appointed? 

Chapter 3 describes various project management tools and techniques. 

EVALUATING FEASIBILITY 

The first step in evaluating feasibility is to identify and weed out systems requests that 
are not feasible. For example, a request would not be feasible if it required hardware 
or sofrware that the company already had rejected. 

Even if the request is feasible, it might not be necessary. For example, a request for 
multiple versions of a report could require considerable design and programming effort. 
A better alternative might be to download the server data to a personal computer-based 
software package and show users how to produce their own reports. In this case, train
ing users would be a better investment than producing reports for them. 

Also keep in mind that systems requests that are not currently feasible can be resub
mitted as new hardware, software, or expertise becomes available. Development costs 
might decrease, or the value of benefits might increase enough that a systems request 
eventually becomes feasible. Conversely, an initially feasible project can be rejected later. 

As the project progresses, conditions often change. Acquisition costs might 
increase, and the project might become more expensive than anticipated. In addition, 
managers and users sometimes lose confidence in a project. For all those reasons, 
feasibility analysis is an ongoing task that must be performed throughout the systems 
development process. 

SETTING PRIORITIES 

After rejecting systems requests that are not feasible, the systems review committee 
must establish priorities for the remaining items. The highest priority goes to projects 
that provide the greatest benefit, at the lowest cost, in the shortest period of time. 
Many factors, however, influence project evaluation. 

Factors That Affect Priority 

When assessing a project's priority, a systems analyst should consider the following: 

• Will the proposed system reduce costs? Where? When? How? How much? 

• Will the system increase revenue for the company? Where? When? How? How much? 

Cql~Ti~ 20U C<~ ~ All Ri~ Jt~\'fd, Ml)' WI bee~ 0(&111(<,1. ~ d11p~. in wholo Ill' i3 fWl.-~ w tl~nx :i,Vr.s. Wtt(' tir.l pv!)> OC'!II«II m.or be W!'fm1«1 £rvm e:,e elk-o.lk ~ t01r('4«(t.), 
&litQria) nvkw hMo ok(tll(l.llh;,l •n)· w~ IX'!I1«11 Otoe$ n\1'1 a81(riollll) ' illt'!«ttllt q.-utJI I~"ttin& e<pcno:!>,Jf, (:(Oft(: IA-=c re.e...,~ !he :i~ 10 ~~ l!<.kliti(IO'I.-1 QO!I1(tl1 ll WI)' d~«~-1 $11bo(qunr; n,;;. fO!riW«~, m;uiro ._ 

I 97812851713t.O_Cf-02.1nckj 64 118113 4:05PM I 



Setting Pr iorities 

• Will the systems project result in more information or produce better results? 
How? Are the results measurable? 

• Will the system serve customers better? 

• Will the system serve the organization better? 

• Can the project be implemented in a reasonable time period? How long will 
the results last? 

• Are the necessary financial, human, and technical resources available? 

Few projects will score high in all areas. Some proposals might not reduce costs 
but will provide important new features. Other systems might reduce operating costs 
substantially but require the purchase or lease of additional hardware. Some systems 
might be very desirable but require several years of development before producing 
significant benefits. 

Whenever possible, the analyst should use tangible costs and benefits that can 
be measured in dollars. However, the proposal might involve intangible benefits, 
such as enhancing the organization's image, raising employee morale, or improving 
customer service. These examples would be harder to measure, but must also be 
considered. 

Discret ionary and Nondiscretionary Projects 

Is the project absolutely necessary? Projects where management has a choice in 
implementing them are called discretionary projects. Projects where no choice exists 
are called nondiscretionary projects. Creating a new report for a user is an example 
of a discretionary project; adding a report required by a new federal law is an exam
ple of a nondiscretionary project. 

If a particular project is not discretionary, is it really necessary for the systems 
review committee to evaluate it? Some people believe that waiting for committee 
approval delays critical nondiscretionary projects unnecessarily. Others believe that 
submitting all requests to the systems review keeps the committee aware of all proj
ects that compete for IT resources. As a result, the committee can review priorities 
and create realistic schedules. 

Many nondiscretionary projects are predictable. Examples include annual updates 
to payroll, tax percentages, or quarterly changes in reporting requirements for an 
insurance processing system. By planning ahead for predictable projects, the IT 
department manages its resources better and keeps the systems review committee fully 
informed without needing prior approval in every case. 

CASE IN POINT 2.4: ATTAWAY Am.uNEs, PART Two 

Back at Attaway Airlines, the morning meeting ended with no agreement between 
Dan Esposito and Molly Kinnon. In fact, a new issue arose. Molly now says that the new 
accounting system is entitled to the highest priority because the federal government soon 
will require the reporting of certain types of company-paid health insurance premiums. 
Because the current system will not handle this report, she insists that the entire account
ing system is a nondiscretionary project. As you might expect, Dan is upset. Can part of a 
project be nondiscretionary? What issues need to be discussed? The committee meets 
again tomorrow, and the members w ill look to you, as the IT director, for guidance. 
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Problem or 
Opportunity 

Fact
Finding 

Project Scope 
and Constraints 

Benelits 

Costs 

Report to Management J 

Preliminary Investigation Overview 

PRELIMINARY INVESTIGATION OVERVIEW 

A systems analyst conducts a preliminary investigation to 
study the systems request and recommend specific action. 
After obtaining an authorization to proceed, the analyst 
interacts with managers and users, as shown in the model in 
Figure 2-15. The analyst gathers facts about the problem or 
opportunity, project scope and constraints, project benefits, 
and estimated development time and costs. The end product 
of the preliminary investigation is a report to management. 

Interaction with Managers and Users 

FIGURE 2-15 Model ofa preliminary investi
gation. Notice the importance of fact~finding in 
each of the four areas. 

Before starting a preliminary investigation, it is important to 
let people know about the investigation and explain your 
role. You should meet with key managers, users, and IT staff 
to describe the project, explain your responsibilities, answer 
questions, and invite comments. Interactive communication 
with users starts at this point and continues throughout the 
development process. 

0 Understand the problem or opportunity 

Define the project scope and constraints 

Perform fact-finding 

0 
• Analyze organization charts 
• Review documentation 
• Observe operations 
• Conduct a user survey 

0 Study usability, cost, benefit, and schedule data 

Evaluate feasibility 

0 • Operational 
• Technical 
• Economic 

J 
A systems project often produces significant changes 

in company operations. Employees may be curious, con
cerned, or even opposed to those changes. It is not sur
prising to encounter some user resistance during a 
preliminary investigation. Employee attitudes and reac
tions are important and must be considered. 

When interacting with users, you should be careful in 
your use of the word problem because it has a negative 
meaning. When you ask users about problems, some will 
stress current system limitations rather than desirable new 
features or enhancements. Instead of focusing on difficul
ties, you should question users about additional capabil
ity they would like to have. Using this approach, you 
highlight ways to improve the user's job, you get a better 
understanding of operations, and you build better, more 
positive relationships with users. 

Planning the Preliminary Investigation 

0 Present recommendations to management __j During a preliminary investigation, a systems analyst typ
ically follows a series of steps, as shown in Figure 2-16. 
The exact procedure depends on the nature of the 
request, the size of the project, and the degree of urgency. 

FIGURE 2-16 Six main steps in a typical preliminary 
investigation. 

Step I: Understand the Problem or Opportunity 

If the systems request involves a new information system or a substantial change in an 
existing system, systems analysts might need to develop a business profile that describes 
business processes and functions, as explained in Chapter L Even where the request 
involves relatively minor changes or enhancements, you need to understand how those 
modifications will affect business operations and other information systems. Often a 
change in one system has an unexpected effect on another system. When you analyze a 
systems request, you need to determine which departments, users, and business processes 
are involved. 
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FIGU RE 2-17 A fishbone diagram d isplays the causes of a problem. Typically, you must dig deeper to identify 
actual causes rather than just symptoms. 
CCe:tt;~"e l.e::mr!i! 2CIL 

In many cases, the systems request does not reveal the underlying problem, but only a 
symptom. For example, a request to investigate mainframe processing deJa ys might 
reveal improper scheduling practices rather than hardware problems. Similarly, a request 
for analysis of customer complaints might disclose a lack of sales representative training, 
rather than problems with the product. 

A popular technique for investigating causes and effects is called a fishbone dia
gram, or Ishikawa diagram, as shown in Figure 2-17. A fish bone diagram is an anal
ysis tool that represents the possible causes of a problem as a graphical outline. 
When using a fishbone diagram, an analyst first states the problem and draws a 
main bone with sub-bones that represent possible causes of the problem. In the 
example shown in Figure 2-17, the problem is Low Morale, and the analyst has 
identified four areas to investigate: Environment, People, Management, and 
Machines. In each area, the analyst identifies possible causes and draws them as hor
izontal sub-bones. For example, Temp too hot or cold is a possible cause in the 
Environment bone. For each cause, the analyst must dig deeper and ask the question: 
What could be causing this symptom to occur? For example, why is it too hot? If the 
answer is a Faulty thermostat, the analyst indicates this as a sub-bone to the Temp 
too hot or cold cause. In this manner, the analyst adds additional sub-bones to the 
diagram, until he or she uncovers root causes of a problem, rather than just the 
symptoms. 

Step 2: Define t he Project Scope and Constraints 

Determining the project scope means defining the specific boundaries, or extent, of 
the project. For example, a statement that, payroll is not being produced accurately is 
very general, compared with the statement, overtime pay is not being calculated cor
rectly for production workers on the second shift at the Yorktown plant. Similarly, the 
statement, the project scope is to modify the accounts receivable system, is not as spe
cific as the statement, the project scope is to allow customers to inquire online about 
account balances and recent transactions. 
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68 Preliminary Investigation Overview 

Some analysts find it helpful to define project scope by creating a list with sec
tions called Must Do, Should Do, Could Do, and Won't Do. This list can be 
reviewed later, during the systems analysis phase, when the systems requirements 
document is developed. 

Projects with very general scope definitions are at risk of expanding gradually, 
without specific authorization, in a process called project creep. To avoid this prob
lem, you should define project scope as clearly as possible. You might want to use a 
graphical model that shows the systems, people, and business processes that will be 
affected. The scope of the project also establishes the boundaries of the preliminary 
investigation itself. A systems analyst should limit the focus to the problem at hand 
and avoid unnecessary expenditure of time and money. 

Along with defining the scope of the project, you need to identify any constraints 
on the system. A constraint is a requirement or condition that the system must satisfy 
or an outcome that the system must achieve. A constraint can involve hardware, soft
ware, time, policy, Ia w, or cost. System constraints also define project scope. For exam
ple, if the system must operate with existing hardware, that is a constraint that affects 
potential solutions. Other examples of constraints are: 

o The order entry system must accept input from 15 remote sites. 

o The human resources information system must produce statistics on hiring 
practices. 

o The new Web site must be operational by March 1. 

When examining constraints, you should identify their characteristics, as follows. 

PRESENT VERSUS FUT URE Is the constraint something that must be met as soon as 
the system is developed or modified, or is the constraint necessary at some future time? 

INTERNAL VERSUS EXTERNAL Is the constraint due to a requirement within the 
organization, or does some external force, such as government regulation, impose it? 

MANDATORY VERSUS DESIRABLE Is the constraint mandatory? Is it absolutely 
essential to meet the constraint, or is it merely desirable? 

Figure 2-18 shows five example.s of constraints . Notice that each constraint has 
three characteristics, which are indicated by its position in the figure and by the 
symbol that represents the constraint, as follows: 

o The constraint in Example A is present, external, and mandatory. 

o The constraint in Example B is future, external, and mandatory. 

o The constraint in Example C is present, internal, and desirable. 

o The constraint in Example D is present, internal, and mandatory. 

o The constraint in Example E is future, internal, and desirable. 

Regardless of the type, all constraints should be identified as early as possible to 
avoid future problems and surprises. A clear definition of project scope and constraints 
avoids misunderstandings that arise when managers assume that the system will have a 
certain feature or support for a project, but later find that the feature is not included. 

Step 3: Perform Fact-Finding 

The objective of fact-finding is to gather data about project usability, costs, benefits, 
and schedules. Fact-finding involves various techniques, which are described below. 
Depending on what information is needed to investigate the systems request, fact-finding 
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Preliminary Investigation Overview 

Sample Constraints Shown by Timing, Type, and Urgency 

Example A: New IRS 
data must be used in 
the payroll system as 
soon as possible. 

Example C: Management 
prefers that the project be 
completed now, rather 
than next quarter. 

Present 

Internal 

Example 0 : Starting next 
week, the marketing system 
must track all repeat visits 
to the Web site. 

FIGURE 2-18 Examples of various types of constraints. 
CCer!t;~ Leunl'li! 2DIL 

Future 

Example B: Sometime next 
year, our largest customer will 
require a security code for all 
online transactions. 

I = Mandatory constraint 
• 

.A = Desirable constraint 

Example E: To reduce raw material 
costs, we should build supply chain 
management capability into the next 
version of our purchasing system. 

might consume several hours, days, or weeks. For example, a change in a report format 
or data entry screen might require a single telephone call or e-mail message to a user, 
whereas a new inventory system would involve a series of interviews. During fact-finding, 
you might analyze organization charts, conduct interviews, review current documenta · 
tion, observe operations, and carry out a user survey. 

ANALYZE ORGANIZATION CHARTS In many instances, you will not know the 
organizational structure of departments involved in the study. You should obtain orga· 
nization charts to understand the functions and identify people you want to interview. 

If organization charts are not available, or are out-of-date, you should obtain the 
necessary information from department personnel and construct your own charts, as 
shown in Figure 2-19 on the next page. 

Even when chart.s are available, you should verify their accuracy. Keep in mind 
that an organization chart shows formal reporting relationships but not the informal 
alignment of a group, which also is important. 

CONDUCT INTERVIEWS The primary method of obtaining information during 
the preliminary investigation is the interview. The interviewing process involves a 
series of steps: 

1. Determine the people to interview. 

2. Establish objectives for the interview. 

3. Develop interview questions. 

4. Prepare for the interview. 

5. Conduct the interview. 

6. Document the interview. 
7. Evaluate the interview. 
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FIGURE 2 .. 19 MicrosoftVisio includes an organizatio n chart drawing tool that aJiows a user to 
drag and drop various symbols. 
@ Cl!flii!&e le:!.-nong 2014 

These seven steps are discussed in detail in Chapter 4, which describes fact-finding 
techniques that occur during the systems analysis phase of the SD LC. 

Remember that the purpose of the interview, and of the preliminary investigation 
itself, is to uncover facts, not to convince others that the project is justified. Your pri
mary role in an interview is to ask effective questions and listen carefully. If you plan 
to talk to several people about the same topic, you should prepare a standard set of 
questions for all the interviews. Also be sure to include open-ended questions, such as 
"What else do you think I should know about the system?" or "Is there any other rele
vant information that we have not discussed?" 

When conducting interviews during the preliminary investigation, you should inter
view managers and supervisors who have a broad knowledge of the system and can 
give you an overview of the business processes involved. Depending on the situation, 
you might talk to operational personnel to learn how the system functions on a 
day-to-day basis. 

REVIEW DOCUMENTATION Although interviews are an extremely important 
method of obtaining information, you also might want to investigate the current sys
tem documentation. The documentation might not be up to date, so you should checlc 
with users to confirm that you are receiving accurate and complete information. 

OBSERVE OPERATIONS Another fact-finding method is to observe the current 
system in operation, as shown in Figure 2-20. You might see how workers carry out 
typical tasks. You might choose to trace or follow the actual paths taken by input 
source documents or output reports. In addition to observing operations, you might 
want to sample the inputs or outputs of the system. Using sampling techniques 
described in Chapter 4, you can obtain valuable information about the nature and 
frequency of the problem. 
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FIGURE 2-20 Sometimes, an ana lyst can get a 
better understanding o f a system by watching 
actual operations. 
e jup~d\1~\tyh,i:t,"eS 

CONDUCT A USER SURVEY Interviews can be time consuming. Sometimes you 
can obtain information from a larger group by conducting a user survey. In this case, 
you design a form that users complete and return to you for tabulation. A survey is 
not as flexible as a series of interviews, but it is less expensive, generally takes less 
time, and can involve a broad cross-section of people. 

ANALyzE THE DATA Systems analysts use many techniques to locate the source of a 
problem. For example, the Pareto chart is a widely used tool for visualizing issues that need 
attention. Named for a 19th century economist, a Pareto chart is drawn as a vertical bar 
graph, as shown in Figure 2-21. The bars, which represent various causes of a problem, are 

Pat~to Chart: lnveniOfY System Errors 

•?---------------------------------------~ 

Ol.t.ofodtl• Addr"t 
pert nunt>or cO<r8Ctlon 

na1111d 

IS Jl !l.J .. -·--------------- • 
FIGURE 2-2 1 A Pareto chart displays the causes of a problem, in priority order, 
so an analyst can tackle the most important causes first. In this example. the part 
number issue would be the obvio us starting point. 
e~o: Le:mune:i.CIL 

• 
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arranged in descending orde~; so the team can focus on the most important causes. In the 
example shown, a systems analyst might use a Pareto charr to learn more about the causes 
of inventory system problems, so that necessary improvements can be made. 

The XY chart, sometimes called a scatter diagram, is another problem-solving 
tool. Often, an analyst looks for a correlation between two variables. For example, 
suppose you are getting complaints about network response time, and you want to 
determine the cause. You would try to identify variables, such as the number of 
users, to see whether there is a correlation, or pattern. Figure 2-22 shows two XY 
charts with data samples. The first chart sample would suggest that there is no cor
relation between the delays and the number of users, and you would look elsewhere 
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FIGURE 2-22 An XY chart shows correlation between variables, which is very important in problem
sotving. Conversely, a Jock of correlation suggests that the variables are independent, and that you should look 
elsewhere for the cause. 
@ C~:~~"e l.e::m"'€ 201-4 
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for the source of the problem. However, if the data resembles the second XY 
sample, it indicates a strong relationship between the number of users and the 
longer response times. That information would be extremely valuable in the prob
lem-solving process. 

Step 4: Analyze Project Usability, Cost, Benefit, and Schedule Data 

During fact-finding, you gathered data about the project's predicted costs, anticipated 
benefits, and schedule issues that could affect implementation. Before you can evalu
ate feasibility, you must analyze this data carefully. If you conducted interviews or 
used surveys, you should tabulate the data to make it easier to understand. If you 
observed current operations, you should review the results and highlight key facts 
that will be useful in the feasibility analysis. If you gathered cost and benefit data, you 
should be able to prepare financial analysis and impact statements using spreadsheets 
and other decision-support tools. 

Also, you should develop time and cost estimates for the requirements modeling tasks 
for the next SD LC phase, systems analysis. Specifically, you should consider the following: 

• What information must you obtain, and how will you gather and analyze the 
information? 

• Will you conduct interviews? How many people will you interview, and how 
much time will you need to meet with the people and summarize their responses? 

• Will you conduct a survey? Who will be involved? How much time will it take 
people to complete it? How much time will it take to tabulate the results? 

• How much will it cost to analyze the information and prepare a report with 
findings and recommendations? 

Step 5: Evaluate Feasibility 

You have analyzed the problem or opportunity, defined the project scope and con
straints, and performed fact-finding to evaluate project usability, costs, benefits, and 
time constraints. Now you are ready to evaluate the project's feasibility. You should 
start by reviewing the answers to the questions listed on pages 61-65. Also consider 
the following guidelines: 

OPERATIONAL FEASIBILITY Your fact-finding should have included a review of 
user needs, requirements, and expectations. When you analyze this data, you should 
look for areas that might present problems for system users and how they might be 
resolved. Because operational feasibility means that a system will be used effectively, 
this is a vital area of concern. 

T ECHNICAL FEASIBILITY The fact-finding data should identify the hardware, 
software, and network resources needed to develop, install, and operate the system. 
With this data, you can develop a checklist that will highlight technical costs and 
concerns, if any. 

ECONOMIC FEASIBILITY Using the fact-finding data, you can apply the financial 
analysis tools described in Part C of the Systems Analyst's Toolkit to assess feasibil
ity. The cost-benefit data will be an important factor for management to consider. 
Also, a cost estimate for the project development team will be built into the project 
management plan. 

SCHEDULE FEASIBILITY The fact-finding data should include stakeholder expec
tations regarding acceptable timing and completion dates. As mentioned previously, 
often a trade-off exists between a project's schedule and its costs. For example, 
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The Communication 
Tools in Part A of 
the Systems 
Analyst's Toolkit can 
help you develop 
better reportS and 
presentations. To 
learn more about 
these tools, tum to 
Part A of the four· 
part Toolkit that fol· 
lows Chapter 12. 

Preliminary Investigation Overview 

compressing a project schedule might be possible, but only if the budget is increased 
accordingly. The schedule data will be incorporated into the project plan in the form 
of task durations and milestones. 

Step 6: Present Results and Recommendations to Management 

At this stage, you have several alternatives. You might find that no action is necessary 
or that some other strategy, such as additional training, is needed. To solve a minor 
problem, you might implement a simple solution without performing further analysis. 
In other situations, you will recommend that the project proceed to the next develop
ment phase, which is systems analysis. 

The final task in the preliminary investigation is to prepare a report to management, 
and possibly deliver a presentation, as shown in Figure 2-23. The report includes an eval
uation of the systems request, an estimate of cost.s and benefits, and a case for action, 
which is a summary of the project request and a specific recommendation. 

The format of a preliminary investigation report varies from one company to 
another. A typical report might consist of the following sections: 

• Introduction - the first section is an overview of the report. The introduction 
contains a brief description of the system, the name of the person or group 
who performed the investigation, and the name of the person or group who 
initiated the investigation. 

• Systems Request Summary- the summary describes the basis of the systems 
request. 

• Findings - the findings section contains the results of your preliminary 
investigation, including a description of the project's scope, constraints, and 
feasibility. 

• Case for Action - a summary of the project request and a specific recommen
dation. Management will make the final decision, but the IT department's input 
is an important factor. 

• Project Roles - this section lists the people 
who will participate in the project, and 
describes each person's role. 

• Time and Cost Estimates - this section 
describes the cost of acquiring and installing 
the system, and the total cost of ownership 
during the system's useful life. Intangible costs 
also should be noted. 

• Expected Benefits - this section includes 
anticipated tangible and intangible benefits 
and a timetable that shows when they are to 
occur. 

• Appendix - an appendix is included in 
the report if you need to attach supporting 
information. For example, you might 

FIGURE 2-23 Oral presentations often are required during systems 
development. and systems analysts need to develop strong presentation 
skills. 

list the interviews you conducted, the 
documentation you reviewed, and other 
sources for the information you obtained. 
You do not need to include detailed inter
view reports, but you should retain those 
documents to support your findings and 
for future reference. 
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Chapter Summary 

A QUESTION OF ETHICS 

As a new systems analyst at Premier Financial Services, you are getting quite an education. 
You report to Mary, the IT manager, who also chairs the systems review committee. Several 
months ago, the committee rejected a request from jack, the finance director, for an expen
sive new accounts payable system because the benefits did not appear to outweigh the costs. 

Yesterday, Mary's boss called her in and asked her to reconsider jack's request, and to 
persuade the other members to approve it . Mary wanted to discuss the merits of the 
request, but he cut her off rather abruptly. Mary happens to know that jack and her boss 
are longtime friends. 

Mary has confided in you. She is very uncomfortable about the meeting with her boss, 
and she believes that his request would undermine the integrity of the systems review 
process. Mary feels it would be unethical to grant preferred t reatment just because a 
friendship is involved. She is thinking of submitting a request to step down as review 
committee chair, even though that might harm her career at the company. 

Is this an ethical question, or just a matter of office politics? What would you say to 
Mary? 

CHAPTER SUMMARY 

Systems planning is the first phase of the systems development life cycle. Effective 
information systems help an organization support its business processes, carry out 
its mission, and serve its stakeholders. During strategic planning, a company 
examines its purpose, vision, and values and develops a mission statement, which 
leads to goals, objectives, day-to-day operations, and business results that affect 
company stakeholders. SWOT analysis examines strengths, weaknesses, 
opportunities, and threats. SWOT analysis can be used at the enterprise level and 
for individual projects. 

During the systems planning phase, an analyst reviews the business case, which 
is the basis, or reason, for a proposed system. A business case should describe the 
project clearly, provide the justification to proceed, and estimate the project's finan
cial impact. 

Systems projects are initiated to improve performance, provide more information, 
reduce costs, strengthen controls, or provide better service. Various internal and exter
nal factors affect systems projects, such as user requests, top management directives, 
existing systems, the IT department, software and hardware vendors, technology, cus
tomers, competitors, the economy, and government. 

During the preliminary investigation, the analyst evaluates the systems request and 
determines whether the project is feasible from an operational, technical, economic, 
and schedule standpoint. Analysts evaluate systems requests on the basis of their 
expected costs and benefits, both tangible and intangible. 

The steps in the preliminary investigation are to understand the problem or 
opportunity; define the project scope and constraints; perform fact-finding; ana
lyze project usability, cost, benefit, and schedule da ta; evaluate feasibility; and 
present results and recommendations to management. During the preliminary 
investigation, analysts often use investigative tools such as fishbone or Ishikawa 
diagrams, Pareto charts, and XY charts. The last task in a preliminary investiga
tion is to prepare a report to management. The report must include an estimate 
of time, staffing requirements, costs, benefits, and expected results for the next 
phase of the SDLC. 
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Chapter Exercises 

Questions 
1. How does strategic planning influence day-to-day business operations? Why is it important for sys-

tems analysts to understand a company's strategic plan? 
2. What is a SWOT analysis? Prepare a SWOT analysis of your school or your employer. 
3. What is an effective way to assess user requests for additional features and functions? 
4. What are four types of feasibility? Which type focuses on total cost of ownership? Which type is influ

enced primarily by users? 
5. Describe the six steps in a typical preliminary investigation. Why should an analyst be careful when 

using the word problem? 
6. What is project scope? What are constraints? Provide an example of a mandatory, external, future 

constraint. Also provide an example of a discretionary, internal, present constraint. 
7. Identify and briefly describe five common fact-finding methods. 
8. What fact-finding methods are well-suited for complex technical issues? Which might be appropriate 

for the pursuit of new, cutting-edge features? 
9. What type of tool might a systems analyst use to identify a relationship between two variables? What 

tool is useful for identifying and prioritizing causes of problems? 
10. What is a fishbone d iagram, and why would you use one? Think of a problem you have experienced 

at school or work, and draw a sample fish bone diagram with at least two levels. 

Discussion Topics 
1. Suppose that the vice president of marketing asks you to write a program to create labels for a one

time advertising promotion. As IT manager, you know that the labels can be prepared more efficiently 
by exporting the data to a word processing program and using a mail merge feature. How would you 
handle this situation? 

2 . The vice president of accounting says to you, the IT director, "This request procedure takes too long. 
My people know what they are doing and their systems requests are necessary and important." She 
suggests that the IT department bypass the initia l steps and immediately get to work on her requests. 
What would you say to her? 

3. One of your coworkers says, "Mission statements are nice, but they really don't change things down 
here where the work gets done." How would you reply? 

4 . Would you continue to work for a company if you disagreed with the firm's mission statement? Why 
or why not? 

Projects 
1. Use the Internet to find two examples of corporate mission statements. 
2 . Many articles have been written on how to develop, understand, and evaluate a business case. Visit the 

Web sites for Tech Republic, CIO, or another IT magazine, and find an article that d iscusses business 
cases. Describe the article and what you learned from it. 

3. Suppose you own a travel agency in a large city. You have many corporate clients, but growth has 
slowed somewhat. Some long-term employees are getting discouraged, but you feel that there might be 
a way to make technology work in your favor. Use your imagination and suggest at least one strength, 
weakness, opportunity, and threat that your business faces. 

4. Write a mission statement and three goals for the travel agency described in Project 3. 
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78 ApplyYour Knowledge 

Apply Your Knowledge 

The Apply Your Knowledge section contains four mini-cases. Each case describes a situation, explains your role, 
and asks you to respond to questions by applying what you learned in the chapter. 

I 

2 

Last Chance Securit ies 
The IT director opened the department staff meeting today by saying, "I've got some good news and 
some bad news. The good news is that management approved the payroll system project this morning. 
The new system will reduce clerical time and errors, improve morale in the payroll department, and avoid 
possible fines and penalties for noncompliance. The bad news is that the system must be installed by 
January 1st in order to meet new federal reporting rules, all expenses from now on must be approved in 
advance, the system should have a modular design if possible, and the vice president of finance would 
like to announce the new system in a year-end report if it is ready by mid-December." 

Tasks 

1. Why is it important to define the project scope? How would you define the scope of the payroll 
project in this case? 

2 . Review each constraint and identify its characteristics: present versus future, internal versus exter
na l, and mandatory versus desirable. 

3. What questions would you ask to determine the feasibility of this project? 
4. Given the rime constraints, could you shorten any of the typical steps in the preliminary investiga· 

tion? Which ones? Explain your answer. 

Way Out Bikes 
The owner of Way Out Bikes asked you for advice about acquiring an information system for her busi
ness. The company specializes in helping customers select exactly the right bicycle for their needs and life
styles. Way Out cannot compete on price with mass merchandisers, but it seeks to offer value and 
expertise for which customers are willing to pay. You ask the owner whether she has long-range plans for 
the company, and she replies that she has not really thought beyond a one-year rime frame. 

Tasks 

1. Develop questions to ask Way Out's owner to help her conduct a SWOT analysis. 
2 . How could a mission statement help Way Out ? 
3 . What are the critical success factors for Way Out ? 
4. What questions would you ask the owner to help her develop a business case for an information 

system? 

Cql~Ti~ 20U C<~ ~ All Ri~ Jt~\'fd, Ml)' WI bee~ 0(&111(<,1. ~ d11p~. in wholo Ill' i3 fWl.-~ w tl~nx :i,Vr.s. Wtt(' tir.l pv!)> OC'!II«II m.or be W!'fm1«1 £rvm e:,e elk-o.lk ~ t01r('4«(t.), 
&litQria) nvkw hMo ok(tll(l.llh;,l •n)· w~ IX'!I1«11 Otoe$ n\1'1 a81(riollll) ' illt'!«ttllt q.-utJI I~"ttin& e<pcno:!>,Jf, (:(Oft(: IA-=c re.e...,~ !he :i~ 10 ~~ l!<.kliti(IO'I.-1 QO!I1(tl1 ll WI)' d~«~-1 $11bo(qunr; n,;;. fO!riW«~, m;uiro ._ 

I 97812851 713t.O_Cf-02.1nckj 78 118113 4:05PM I 



App ly Your Knowledge 

3 

4 

T he Monday IT Staff Meeting 
Your boss, the IT manager, was ready to explode. "Why can't we get our priorities straight ?" he fumed. 
"Here we go again, working on a low-va lue project, just because it 's a favorite of the marketing group. 
I wish we could get away from departmental politics! I want you to draft a memo that proposes a sys
tems review committee for this company. Explain the advantages, but don't step on anyone's toes!" 

Tasks 

1. Write a draft of the proposal explaining the advantages of a review committee, as your boss 
requested. 

2. What would you tell your boss about the potential disadvantages of the committee approach and 
what are the alternatives? 

3 . What are some of the questions that are typically asked on a formal systems request form? 
4. Explain how a company can systematically determine what project requests get approved and 

which ones do not. How can they prioritize the projects that are approved? 

The Friday IT Staff Meeting 
By the end of the week, things have quieted down. The IT staff discussed how to prioritize IT project 
requests, taking into account technical, operational, economic, and schedule feasibility. The group 
decided that a standard set of questions would be a good staning point. 

Tasks 

1. Provide three sample questions to determine whether a project has technical 
feasibility. 

2 . Provide three sample questions to determine whether a project has operational feasibility. 
3. Provide three sample questions to determine whether a project has economic 

feasibility. 
4. Provide three sample questions to determine whether a project has schedule 

feasibility. 
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Case Studies 

Each chapter includes a Chapter Case, a Continuing Case, a Capstone Case, and an Online Case Simulat ion. You can 
leam more about the Online Case Simulation in the MIS CourseMate Features section. 

Chapter Case: Town of Eden Bay 

The town of Eden Bay owns and mainta ins a fleet of vehicles. You are a systems analyst reporting 
to Dawn, the town's IT manager. 

Background 

Eden Bay is a medium-sized municipality. The town has grown rapidly, and so has the demand for 
town services. Eden Bay currently owns 90 vehicles, which the town's equipment department 
maintains. The fleet includes police cars, sanitation trucks, fire trucks, and other vehicles assigned 
to town employees. The maintenance budget has risen sharply in recent years, and people are ask
ing whether the town should continue to perform its own maintenance or outsource it to private 
firms. 

This morning, Dawn called you into her office to discuss the situation. A summary of her com· 
ments follows: 

Dawn ( IT manager): When I came here two years ago, I was told that Eden Bay had a computerized 
information system for vehicle maintenance. W hat I found was a spreadsheet designed by a part

t ime employee as a quick answer to a complex problem. It's probably better than no system at all, 
but what we really need is a new information system to meet our current and future needs. 

I want to develop a proposal for a new system. For now, let's call it RAVE, which stands for 
Repair Analysis for Vehicular Equipment. I met with the town manager, the equipment department. 
and several maintenance employees to understand their needs and concerns. I want you to start 

by reading the interview summaries I prepared. 

Before You Begin 

Review the following interview summaries from Marie (town manager), Martin (equipment depart· 
ment manager), Phil (maintenance supervisor), Alice (maintenance clerk), and joe (mechanic): 

Marie (town manager): Maintenance costs have risen 14 to 16% annual ly. I'm not sure that we have any 
real control over these costs. Some members of the town council think we should get out of the 

maintenance business and contract it out to a private firm. That might mean laying off current 
employees, and I'm not sure w hether outsourcing is the right way to go. 

Both the equipment department manager and the IT manager tell me that our cur rent 
record-keeping system is outdated, and I wonder if a new information system would give us a 
better handle on the problem. My own view is that if there's a way we can become more efficient, 
we should continue to perfonn our own maintenance. 

Dawn, our IT manager, tells me that she has developed a proposal for a maintenance infonna
t ion system. I plan to bring it up at the next council meeting. 

Martin (equipment department manager): I hear a lot of cr iticism about the maintenance budget, 
but I'm doing the best I can. We operate from one budget year to the next, without a long-term 
plan. I belong to a professional association of fleet maintenance managers, and I know that we 

should be developing a strategic plan instead of juggling annual budget figures. 
I'd like to build this department into a first-class organization. O ur people are great, but they 

could use more technical training. Our shop and equipment are generally adequate for what we 
do, but we haven't kept up with some of the newer diagnostic equipment. We have a real problem 
in record keeping. Instead of a short-tenn solution, Eden Bay should have developed a mainte
nance information system years ago. Pr ior to taking this position, I was assistant maintenance 

manager in a med ium-sized city, and they had developed a system that handled schedul ing and 
cost analysis, in addition to day-to-day maintenance operations. 

(continues) 
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Case Studies 

Chapter Case: Town of Eden Bay 

Phil (maintenance supervisor): I'm in the middle - I get pressure from above to cut costs, and I get 
complaints from below that management doesn't know what it's doing. One thing for sure -
short-term solutions are not the answer. I hope they don't ask me to cut back on preventive 
maintenance. The last t ime we did that, we extended routine oil changes and servicing, and we 
ended up with even more repairs than we had previously. 

My mechanics are capable people, and they're doing the best they can. One problem I see is 
that it's hard to pull up a history for a particular vehicle. We keep the data on a computer, but dif

ferent people used different codes and procedures over the years, and the system probably needs 
a good overhaul. 

Alice (maintenance clerk): I'm in charge of maintenance record keeping. We use a spreadsheet system 
that was designed by a part-time employee who is no longer around. Because we work on a 

monthly budget, the spreadsheet has a separate page for each month. When the year is over, we 
start a new set of monthly pages. The spreadsheet is supposed to record labor and parts used, 
and assign the cost to a specific vehicle, but it doesn't always work out that way. 

I also use a notebook to keep track of vehicle mileage and scheduled service intervals, so I 
can let the department heads know when a vehicle needs to come in for service. I write up work 

orders for scheduled service o r necessary repairs, but often a mechanic finds other problems and 
has to write up an additional charges form. 

Each time a vehicle comes into the shop, I start a new row on the spreadsheet. I enter the 
vehicle number, mileage, and date. Then I enter the rest of the data into the columns for parts, 
labor hours, job code, shop supplies, and miscellaneous charges. At the end of the month, I calcu
late total costs from the spreadsheet, and we compare these with actual payroll and parts vouch
ers for the month. If the totals are close, everyone is happy. If not, we try to figure out what work 
didn't get reported and entered into the spreadsheet. 

The labor codes also are a problem. Specific codes are assigned for certain types of shop labor, 
but these were changed three years ago when the new di rector arrived.Aiso, about half the labor 
can be coded, but the rest has to be entered manually - and there are no standards. Two mechan
ics might do the same job, and one records four specific tasks, while the other calls it a tune-up. 

I know the mechanics don't like paperwork, but what can I do!l asked the IT manager if she 
could do anything to help, but she says that it isn't worthwhile to update the current system. She 
says she has heard some talk about developing a new information system specifically designed for 
vehicle fleet maintenance. It can't be soon enough for me. 

Joe (mechanic): I love my job, but I hate the paperwork. We get a work order from the clerk for all 
scheduled maintenance, but if we find other problems, we have to handwrite an additional work 
ticket. Personally, I think some of these vehicles should be retired before they get too expensive 
to maintain. 

Tasks 

I would hate to see the town contract out the maintenance. I've put in 17 years here, and I 
don't want to lose my job, but I know that some specialized repairs would be less expensive on 
the outside. Most of the mechanics realize this, but let management figure it out - they're the 

ones with the fancy computer system. 

1. Upon investigation, you learn that the town does not have a strategic plan or a mission 
statement. In your view, does this affect the current situation? Why or why not? Prepare 
a brief mission statement for Dawn to review. 

2. Based on the fact statements provided, summarize the maintenance department's most 
important strengths, weaknesses, opportunities, and threats. 

3. Describe the specific steps you will follow during a preliminary investigation, including any 
fact-finding techniques you will use. Be sure to include the tools mentioned in this chapter. 

4. Compared to a profit-making company, is it more difficult or less difficult for a govern
ment entity to develop a strategic plan or mission statement? Explain your answer. 
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Continuing Case: Personal Trainer, Inc. 

Personal Trainer, Inc. owns and operates fitness centers in a dozen Midwestern cities. The centers 
have done well, and the company is planning an international expansion by opening a new 
"supercenter" in the Toronto area. Personal Trainer's president, Cassia Umi, hired an IT 
consultant, Susan Park, to help develop an information system for the new facility. During the 
project, Susan will work closely with Gray Lewis, who will manage the new operation. 

Background 

At their initial meeting, Susan and Gray discussed some initial steps in planning an information 
system for the new facility. The next morning, they worked together on a business profile, drew an 
organization chart, discussed feasibility issues, and talked about various types of information 
systems that would provide the best support for the supercenter's operations. Their main objective 
was to carry out a preliminary investigation of the new system and report their recommendations 
to Personal Trainer's top managers. 

After the working session with Gray, Susan returned to her office and reviewed her notes. She 
knew that Personal Trainer's president, Cassia Umi, wanted the supercenter to become a model for 
the company's future growth, but she did not remember any mention of an overall strategic plan 
for the company. Susan also wondered whether the firm had done a SWOT analysis or analyzed 
the internal and external factors that might affect an information system for the supercenter. 

Because the new operation would be so important to the company, Susan believed that 
Personal Trainer should consider an enterprise resource planning strategy that could provide a 
company-wide framework for information management. After she finished compiling her notes, 
Susan listed several topics that might need more study and called Gray to arrange another meeting 
the following day. 

Tasks 

1. Review the fact statements in Chapter 1, and perform Internet research to find out as much 
as you can about fimess center operations. Using this background, conduct a SWOT analysis 
with at least three entries in each area. 

2. Does the proposed system present a strong business case? Why or why not? 
3. What fact-finding techniques should Susan and Gray consider during the preliminary 

investigation? Also develop a list of questions they should include in an employee survey. 
4. For each type of feasibility, suggest two questions that will help Susan reach a 

determination. 
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Capstone Case: New CenturyWellness Group 

New Century Wellness Group offers a holistic approach to healthcare with an emphasis on 
preventive medicine as well as traditional medical care. In your role as an IT consultant, you will 
help New Century develop a new information system. 

Background 

New Century Wellness Group is interested in a new information system to support its business 
and health information management needs. The new system would replace a mix of paper-based 
and fragmented computer systems. Dr. Jones had previously asked you to work with him as a 
systems analyst and help the group develop an information system that will support current 
operations and future growth. You will explore the possibility of a business support system for the 
scheduling, billing, accounting, and payroll functions of the practice as well as a system to support 
the clinical applications of Electronic Medical Records (EMR), Computerized Provider Order 
Entry (CPOE), and a Clinical Decision Support System (CDSS). 

At your next meeting, Dr. Jones explains what the practice partners have in mind in more 
detail. They are looking for a medical practice software solution that allows each office worker to 
conduct their job more efficiently. He explains to you what systems they are looking for from the 
perspective of a patient who comes into the office. 

Lisa Sung schedules a patient's appointment and the patient comes into the office for the first 
time. On this appointment, an EMR is started for the patient that includes the patient's demo· 
graphic information, medical history, and insurance information. A patient may be coming in to 
see any one of the healthcare providers, including a physician, nurse practitioner, physical thera· 
pists, or the nutritionist. These providers would enter any orders or prescriptions into the EMR 
with the CPOE system. The Providers who use the EMR and CPOE system are supported by the 
CDSS. Patients often schedule a follow-up appointment before leaving the practice office. 

After a patient's visit, Susan Gifford, who maintains the patient medical records, reviews the 
records to ensure they are complete. Carla Herrera orders any supplies needed to replace items 
used by the patient. 

Tammy Alipio begins billing the patient's insurance provider for services that were rendered to 
the patient. Tom Capaletti follows up on the billing to ensure the practice is getting paid for all 
claims. Dr. Jones also tells you that the system should also include modules to support Fred Brown 
and Corinne Summers in HR and payroll. 

You explain to Dr. Jones that you would like to conduct a preliminary investigation that will 
give you the information you need to make recommendations about what system they should pur· 
sue. Dr. Jones agrees to your investigation and you set a follow-up appointment in one month. 

Tasks 

1. Health information management is a rapidly-growing sector that directly affects healthcare 
costs. Every specialized area has its own vocabulary, and health information management is 
no exception. Conduct an Internet search to learn about Electronic Medical Records (EMR), 
Computerized Provider Order Entry (CPOE), and a Clinical Decision Support System 
(CDSS). Describe your findings, using nontechnical language that is easy to understand. 

2. You are planning a preliminary investigation of Dr. Jones's request. For each step, describe 
the steps you will take, the methods you will use, and the information you will seek. Also 
explain how you plan to define the project's scope and why this task is so important. 

3. Based on what you know about New Century, conduct a feasibility study that includes 
opera tiona!, technical, economic, and schedule feasibility. Describe the results in detail, and 
explain how you reached your conclusions. 

4. Prepare a brief preliminary investigation report for Dr. Jones. Before you begin this task, you 
should review the sample report in this chapter, and visit Part A of the Systems Analyst's 
Toolkit, which provides suggestions for oral and written presentations. 
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CASE Tool Workshop 

Systems analysts use CASE tools to help them plan, build, and maintain information systems. To learn more about 
CASE tools, tum to Part B of the Toolkit that follows Chapter 12.You can complete these tasks with the Visible 
Analyst® CASE tool, which is available with this textbook, or a similar tool. 

Background 

As a part-time student assistant in the computer lab at your school, you have been asked to evaluate various 
CASE tools, and submit the results . You began with an overview of the user interface, and how to open existing 
projects and create new ones. As you continue your analysis, you decide to get some hands-on experience with 
the CASE tool you are using. 

Tasks 

1. Study the program's documentation, tutorials, glossary, and help menu to learn more about how the tool 
handles strategic planning. Prepare a summary of your findings, and be sure to include specific examples 
and screen shots. 

2. Review the planning example and examine Figure 2-6 on page 53. In that scenario, a systems analyst for 
a large hotel chain wanted to determine whether the Visible Analyst CASE tool would be helpful in 
planning a new marketing system. Now, using the same example, create a sample project named HOTEL. 
Add at least seven sample planning statements, including an assumption, an objective, a critical success 
factor, strength, a weakness, an opportunity, and a threat. You should try to suggest realistic examples, 
and you can use your imagination freely. 
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MIS CourseMate Features 

If you have an MIS CourseMate access code, you can reinrorce and extend your learning with premium content 
created for this textbook. For example, you can launch interactive Video Learning Sessions to help you understand 
systems development concepts and practice your skills. In addition, you can use MindTap Reader. which is a rull, 
interact ive, digital e-book. 

MIS CourseMate also orrers many learning reatures within each chapter, including an Online Case Simulation, a 
Cr itical Thinking Challenge, Video Learning Tasks, and a set or Learn It Online activities. To log on to the MIS 
CourseMate site at www.cengagebrain.com, you must create a student account and register this book. 

Simulation: SCR Associates 

85 

Session 2: Analyzing the Business Case SCR 
Overview 
T he SCR Associates case srudy is a Web-based simulat ion that a llows you to pract ice your skills in a real
world environment. The firm offers IT consulting, solmions, and training. SCR plans to open a new high
tech training center and needs to develop a Tra ining Information Management System (TIMS) to support 
the operation. You are a newly hired systems analyst reporting to .Jesse Baker, systems group manager, and 
will help her develop the system. 

The case study ra kes you to the SCR Web sire, where you receive e-mail and voice mai l messages from 
.Jesse, obtain information from SCR's resou rce libra ries, and perform various tasks . .Jesse has high stan
dards, bur seems very fa ir. She. made it clear that she expects your work to be accurate, thorough, and pro
fess iona l. 

Before You Begin 

To prepare for this work session, you should review the following topics: 

• Mission statements 

• Project scope 

• Role of the system review committee 

How Do I Use the Online Case Simulation? 
• Re.ad the. p review, and review the Chapter 1 background ma terial, if necessary. 

• Visit the MIS Course Mare. Web sire at www.cengagebrain.com, locate the SCR Case Simulation, and 
click the inrraner link. Enter you r name and the password sad10e. 

• When the opening screen displays, select this session. Then check your e-mail and voice mai l, and start 
to work on your task list. 

Preview: Session 2 
During you r orientat ion, you found your way around the office and had a chance to explore SCR's Web sire 
and intra net. Now, after a week on the job, your supervisor, Jesse Baker, explained the new TIMS system 
and asked you to help her lead the. systems development re.am. Jesse said that she has confidence in you and 
is looking forward to working with you. 
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Critical Thinking Challenge 

In addit ion to technical ability. IT professionals need critical thinking skills.This feature can help you practice 
perception, organization, analysis, problem-solving, and decision-making skills that will be valuable in the 
workplace. You can visit www.crit ica lthinking.org to learn more about crit ical thinking and why it is so 
important 

Background 
As an IT intern at Game Technology, you assist analysts with feasibility studies. The work often includes 
intense fact-finding and tight deadlines. You decide to add a new section to your journal to describe the 
four different types of feasibility. In your journal, you want to include a definition of each feasibility type, 
and a sample statement that would indicate a lack of feasibility. For example: 

• The hardware has limited capacity for future needs. 

• Our users will resist the new system because it is the third change in 18 months. 

• The project will take too long to pay for itself. 

• Development cannot begin until next year, which is too late. 

You also want to learn more about project constraints. You know that constraints can be grouped into 
various categories, such as present versus future, internal versus external, and mandatory versus desirable. 
You plan to use a d iagram like the one in Figure 2-19 on page 70 to show the constraints. 

Practice Tasks 
Visit the MIS CourseMate Web site at www.cengagebrain.com. Then navigate to the resources for this 
chapter and locate the Critical Thinking Challenge feature. You will complete two Practice Tasks, using 
what you learned in the chapter. Then you can check your answers to be sure you're ready for the 
Challenge Tasks. 

Challenge Tasks 
After you complete the Practice Tasks, you learn about new developments at Game Technology. 

This morning you received a message from Marci Smith, the IT director. She is sending you a list of 
planning statements and she wants you to decide which type of feasibility applies. She also wants you to 
prepare a diagram that will show a list of constraints. To continue, navigate to the Critical Thinking 
Challenge feature for this chapter, select the Challenge Tasks, and follow the instructions. 
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MIS CourseMate Features 

Video Learning Sessions 

The Video Learning Session ror this chapter explains how to use a financial analysis tool called 
payback analysis. You'll learn how to calculate the payback period ror a project and how to use a 
spreadsheet to determine a project's payback period. 

Before You Begin 
To prepa re for the tasks, you should re.view the following topics: 

• Economic feasibility 
• Total cost of ownership 

• Preliminary investigat ion 

How to Watch a Session 

87 

Go to the Management Information Systems CourseMate Web site at www.cengagebrain.com. Then navi
gate to the resources for this book, locate the Video Learning Sessions, and select a session. You can watch 
the session on your computer or mobile device, and pause, rewind, or replay a video at any time. 

Practice Tasks 
After each session, visit the Your Turn featu re to perform the tasks and check you r answers. 

Training Tasks 
Suppose the IT training manager wants to e.ncourage team members to watch the Video Learning Sessions. 
To spark interest, she p lans to post a set of VLS previews, which you will prepare. Each preview must 
include an overview of the session, a desc ription of the main topics, and one or more screen examples 
from the video. To get you started, she provided a task list: 

1. Select a Video Learning Session from this chapter. Launch the video and note the tit le, objectives, and 
total running time. Include this information in your preview. 

2. Run though the session and find a segment that does a good job of explaining a specific skill or 
concept. 

3. In the segment you selected, choose one or more specific screens and capture each screen image with 
the Windows Snipping Tool. To do this in Windows 7 or Windows Vista, click Start, and then type 
Snipping Tool. In Windows 8, you can display the Start menu, and then type Snipping Tool. 

4. Paste the screen image into your preview and explain how it would help a viewer understand the 
topic. Also add your comments about the video, and why it would be important to an IT profes· 
siona l. Your preview should be well-organized and readable. 

Learn It Online 

In each chapter, you can use this reature to apply your knowledge and practice your skills. The exercises include 
Chapter Reinrorcement Questions, Flash Cards, Practice Tests, and various games, such as Who Wants To Be a 
Computer Genius?. Wheel o[Terms. and the Crossword Puzzle Challenge. 
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...... ....... •••• . . ....... 

OBJECTIVES 
When you finish this chapter, you will be 
able to: 

• Explain project planning, scheduling, moni· 
toring, and reporting 

• Draw a project triangle that shows the rela· 
tionship among project cost, scope, and time 

• Describe work breakdown structures, task 
patterns, and critical path analysis 

• Explain techniques for estimating task com· 
pletion times and costs 

• Describe various scheduling tools, including 
Gantt charts and PERT/CPM charts 

• Analyze task dependencies, durations, start 
dates, and end dates 

• Describe project management software and 
how it can assist you 

• Discuss the importance of managing project 
risks 

• Understand why projects sometimes fail 

Managing 
Systems Projects 

Chapte r 3 is the final chapter in the systems planning 

phase of the SDLC. In this chapter, you w ill learn about 

project management and how to plan, schedule, monitor, 

and report on IT projects. 

Chapter 3 explains project management for IT proj
ects. You will learn about project planning, schedul· 
ing, monitoring, reporting, and the use of project 
management software. You will learn how to create 
a work breakdown structure, identify task patterns, 
and calculate a critical path. You will also learn 
how to use Gantt charts and PERT/CPM techniques 
to schedule and monitor projects. Finally, you will 
learn how to control and manage project changes as 
they occur. 

In addition to the project management material 
in this chapter, you can visit the MIS CourseMate 
Web site for this book at www.cengagebrain.com 
and explore links in the SWL project management 
resources library. 

If you have MIS CourseMate, you can view 
three Video Learning Sessions that explain work 
breakdown structures, task patterns, and how to 
calculate a project's critical path. 
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Introduction 

PREVIEW CASE: Mountain View College Bookstore 

Background: Wendy Lee, manager of college services at Mountain View College, 
wants a new information system that will improve efficiency and customer service 
at the three college bookstores. 

In this part of the case, Tina Allen, systems analyst, and David Conroe, student 
intern, are talking about project management tools and techniques. 

Participants: Tina and David 
Location: The college cafeteria, Wednesday afternoon, September 19, 20 13 
Discussion topics: Project planning, Gantt charts, PERT/CPM charts, Microsoft Project software, project 

monitoring, and risk management techniques 

Tina: 

David: 

T ina: 

David: 

H i, David. Glad I ran into you.l'd l ike to talk with you about project management, which we'll be using as 
we plan and execute t he bookstore information system project 

Sure. I've read a little about projea management, but I don't know the spedffcs. 
Well, we manage business and personal projects every day, but we don't always give it much thought. To 
manage large-scale IT projects, you need specific tools and techniques. You also need a project manager, 
who is responsible for planning, leading, o rganizing, and controlling all t he tasks. 

I guess that's you? 

89 

T ina: Sure is. No matter which tools you use, t he idea is to break the project down into individual tasks .• deter
mine t.he order in w hich the tasks need to be performed, and figure out how long each task w ill take. 
W ith this information, you can use Gantt charts or PERT/CPM charts to schedule and manage the work. 

D avid: 

Tina: 

David: 

T ina: 

I've seen Gantt charts - they're the ones that look like horizontal bar charts? 
Right. In addition to Gantt charts, we'll use PERT/CPM charts, which look like network diagrams t hat 
show all t he tasks, patterns, and calculations that we'll need. We'lllearn how to create PERT/CPM charts 
manually, and we'll also experiment with Microsoft Project, w hich is a powerful project management tool. 

Anything else we need to know? 

Yes. After we have a specific plan, we need to monitor it carefully, report the progress, and employ a 
process called risk management. If you are ready, here's a task list to get us started: 

' MOUNTAIN VIEW COlLEGE 

Olectt:le a .-.ct n•....-. JOb boo~• ..S ., • dip ec• l II 
Uoldoo•od'-IO<IPol''l>tmtand ... -• nnloriTPI~ 
t..ft ,_ 10-0.. t-and PERT !CPU.-
SMw-PERTICPU.-c., ___ .,...,.._ 

El>l>fl>ol'-11--ttlllr9e ..... ~=------' 
• 

I 

FIGURE 3-1 Typical project management tasks. 
e C~l!i: l earrung 20 I<! 
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90 Overview of Project Management 

OVERVIEW OF PROJECT MANAGEMENT 

Whether you are developing an information system 
or working on a construction project like the one 
in Figure 3-2, the process is the same. The only dif
ference is the nature of the project. Project man
agement for IT professionals includes planning, 
scheduling, monitoring and controlling, and 
reporting on information system development. 

What Shapes a Project? 

FIGURE 3-2 Building construction and systems development 
projects both need careful management and monitoring. 

A successful project must be completed on time, 
within budget, and deliver a quality product that 
satisfies users and meets requirements. Project 
management techniques can be used throughout 
the SDLC. System developers can initiate a formal e Pl:ter Ooso:/S!tut~ei"J'.ocl: 

project as early as the preliminary inves
tigation stage, or later on, as analysis, 
design, and implementation activities 
occur. 

Systems development projects tend 
to be dynamic and challenging. Figure 3-3 
shows the typical balance between con
straints, which you learned about in 
Chapter 2, and interactive elements such 
as project cost, scope, and time. In this 
example, it appears that the project will 
succeed. 

What Is a Project Triangle? 

Figure 3-4 shows a very simple example 
of a project triangle. The message is 
clear to all customers of the Busted 
Knuckle Garage: You must decide what 
is most important to you because the 
work is not going to be good and fast 
and cheap. 

FIGURE 3-l A successful project must balance cost, scope, and time against a 
set of constraints. In this example. the project appears to be a success. 

When it comes to project manage
ment, things are not quite so simple. 
You don't have to make aU-or-nothing 
decisions like Busted Knuckle customers, 
but you do need to recognize that arry 

change in one leg of the triangle will affect the other two legs. Figure 3-5 represents a 
common view of a project triangle, where the three legs are cost, scope, and time. The 
challenge is to find the optimal balance among these factors. How does a project man
ager do that? There is no standard answer, but most successful project managers rely 
on personal experience, communication ability, and resourcefulness. For example, if 
an extremely time-critical project starts to slip, the project manager might have to trim 
some features, seek approval for a budget increase, simplify the testing plan, or a com
bination of all three actions. 

On its Web site, Microsoft offers an interesting suggestion for project managers 
who have a project at risk: Find the stuck side of the triangle. Microsoft states that 
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Overview of Project Management 

in most projects, at least one side of the triangle is 
fixed, and you are not likely to change it. It might be 
a budget cast in stone, a scope that is inflexible, or a 
schedule driven by factors beyond the firm's control. 
Whichever side is fixed is probably critical to the 
project's success. You also need to identify the leg 
where the problem resides: cost, scope, or time. Mi
crosoft suggests that if the problem is in the fixed leg, 
you should work on the other two legs. For example, 
if your project must not exceed the budget and it is 
starting to run over, you can adjust the schedule, or the 
scope, or both. However, if the problem is not related 
to the fixed leg, the adjustment might have to be in the 
remaining leg. So, if you are up against an inflexible 
budget (fixed leg) and the schedule is slipping (prob
lem leg), you might have to adjust the project's scope 
(remaining leg). Explaining this situation to manage
ment is sometimes the most difficult task of all . 

What Does a Project Manager Do? 

Whether a project involves a new office building or an 
information system, good leadership is essential. In a 
systems project, the project manager, or project leader, 
USUally is a senior systems analyst or an IT department 

PICK ANY TWO 

FIGURE 3-4 The sign at this 
imaginary garage tells a familiar 
story. If you can't get everything you 
want. you have to make choices. 
CC::!t;l:t,"e l.elmfli: 2CI4-

manager if the project is large. An analyst or a programmer/analyst might manage 
smaller projects. In addition to the project manager, most large projects have a proj
ect coordinator. A project coordinator handles administrative responsibilities for the 
team and negotiates with users who might have conflicting requirements or want 
changes that would require additional time or expense. Project managers typically 
perform four activities, or functions: planning, scheduling, monitoring, and reporting. 

• Project planning includes identifying all project tasks and estimating the com
pletion time and cost of each. 

• Project scheduling involves the creation of a specific timetable, usually in the 
form of charts that show tasks, task dependencies, and critical tasks that 

Time 

FIGU RE 3-5 A typical project t riangle includes 
cost, scope, and time. 
e Cen&lee U:.trmng 2014 
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92 Step I: Cr eat e a Wor k Breakdown St ru ctu re 

might delay the project. Scheduling also involves selecting and staffing the proj
ect team and assigning specific tasks to team members. Project scheduling uses 
Gantt charts and PERT/CPM charts, which a re explained in the fo llowing 
sections. 

• Project monitoring requires guiding, supervising, and coordinating the project 
team's workload. The project manager must monitor the progress, evaluate the 
results, and take corrective action when necessary to control the project and 
stay on target. 

• Project reporting includes regular progress reports to management, users, and 
the project team itself. Effective reporting requires strong communication skills 
and a sense of what others want and need to know about the project. 

T he fo llowing sections describe project planning and scheduling steps. You will 
learn how to create a work breakdown structure, identify task patterns, and calculate 
the project's critical path. If you have JVUS CourseMate, you can view three Video 
Learning Sessions that will help you master these skills . You can view the sessions 
before, during, or after you study each step. 

STEP I: CREATE A WORK BREAKDOWN STRUCTURE 

A work breakdown structure (WBS) involves breaking a project down into a series of 
smaller tasks. Before creating work breakdown structures, you should understand the 
two primary chart types: Gantt chartS and PERT/CPM charts. 

What Is a Gantt Chart? 

Gantt charts were developed almost 100 years ago by Henry L. Gantt, a mechanical 
engineer and management consultant. H is goal was to design a chart that could show 
planned and actua l progress on a project. A Gantt chart is a horizonta l bar chart that 
represents a set of tasks. For example, the Gantt chart in Figure 3-6 displays five tasks 
in a vertical array, with time shown on the horizontal axis. T he position of the bar 
shows the planned starting and ending time of each task, and the length of the bar 
indicates its duration. O n the horizontal axis, time can be shown as elapsed time from 
a fixed starting point, or as actua l calendar da tes. A Gantt chart also can simplify a 
complex project by combining several activities into a task group that contains 
subsid iary tasks. This allows a complex project to be viewed as a set of integrated 
modules. 

V ideo Learning Session 
Work Breakdown Structures 

If you have an MIS CourseMate access code, you can launch interactive Video Learning Ses
sions to help you understand systems development concepts and practice your skills. 
You can watch the sessions on your computer or mobile device, and pause, rewind, or replay 
a video at any time. To log on to the MIS CourseMate site at www.cengagebrain.com,you 
must create a student account and then register th is book. 

This sess ion is about work breakdown structures. You' ll learn what a work breakdown 
structure is and why it is important, how to create a work breakdown structure. and how to 
use Microsoft Project to display a work breakdown structure. 
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Step I: Create a Work Breakdown Structure 

G.lnll Ch.lrt Example 

!cu ..... t D•••l 
• • 

FIGURE 3-6 In this Gantt chart, notice the yellow bars that show the percentage of task completion. 
Xrem~: u$!!d v.'th p.:rwosSicn t'rcr~ Mcrosoft 

A Gantt chart can show task status by adding a contrasting color to the horizontal 
bars. For example, a vertical red arrow marks the current date in Figure 3-6. With a 
fixed reference point, it is easy to see that Task 1 is way behind schedule, Task 2 is only 
about 80 percent done and is running behind schedule, Task 3 should have started, but 
no work has been done, Task 4 actually is running ahead of schedule, and Task 5 will 
begin in several weeks. 

Gantt charts can present an overview of the project's status, but they do not pro
vide enough detailed information, which is necessary when managing a complex proj
ect. Most project managers find that PERT/CPM charts, which are discussed in the 
following section, are better tools for managing large projects. 

What Is a PERT/CPM Chart? 

The Program Evaluation Review Technique (PERT) was developed by the U.S. 
Navy to manage very complex projects, such as the construction of nuclear subma
rines. At approximately the same time, the Critical Path Method (CPM) was devel
oped by private industry to meet similar project management needs. The 
distinction between the two methods has disappeared over time, and today the 
technique is called either PERT, CPM, or PERT/CPM. The textbook will use the 
term PERT chart. 

PERT is a bottom-up technique because it analyzes a large, complex project as a 
series of individual tasks. To create a PERT chart, you first identify all the project 
tasks and estimate how much time each task will take to perform. Next, you must 
determine the logical order in which the tasks must be performed. For example, some 
tasks cannot start until other tasks have been completed. In other situations, several 
tasks can be performed at the same time. 

Once you know the tasks, their durations, and the order in which they must be 
performed, you can calculate the time that it will take to complete the project. You 
also can identify the specific tasks that will be critical to the project's on-time comple
tion. An example of a PERT chart, which Microsoft calls a network diagram, is 
shown in the lower screen in Figure 3-7 on the next page. 

Which Type of Chart Is Better? 

Although a Gantt chart offers a valuable snapshot view of the project, PERT 
charts are more useful for scheduling, monitoring, and controlling the actual 
work. With a PERT chart, a project manager can convert task start and finish 
times to actual dates by laying out the entire project on a calendar. Then, on any 

Cql~Ti~ 20U C<~ ~ All Ri~ Jt~\'fd, Ml)' WI bee~ 0(&111(<,1. ~ d11p~. in wholo Ill' i3 fWl.-~ w tl~nx :i,Vr.s. Wtt(' tir.l pv!)> OC'!II«II m.or be W!'fm1«1 £rvm e:,e elk-o.lk ~ t01r('4«(t.), 
&litQria) nvkw hMo ok(tll(l.l lh;,l •n)· w~ IX'!I1«11 Otoe$ n\1'1 a81(riollll) ' illt'!«t tllt q.-utJI I~"ttin& e <pcno:!>,Jf, (:(Oft(: IA-=c re.e...,~ !he :i~ 10 ~~ l!<.kliti(IO'I.-1 QO!I1(tl1 ll WI)' d~«~ -1 $11bo(qunr; n,;;. fO!riW«~, m;uiro ._ 

I 97812851713·~0_CH>3Jndd 93 

93 

29/11112 9:42AM I 



94 

, ... , .......................... --,..''~ 
r .. ,~ .. _.._ , .. , ...._. .......... ...... , ................ __ , .. , ,...._ ........... __... 
t• •c-.... ....... 

• • 0 - . 

• • • 

- •• • 

Step I: Create a Work Breakdown Structu re 

given day, the manager can compare 
what should be happening with what 
is taking place, and react accordingly. 
Also, a PERT chart displays complex 
task patterns and relationships. This 
information is valuable to a manager 
who is trying to address high priority 
issues. PERT and Gantt charts are not 
mutually exclusive techniques, and 
project managers often use both 
methods. 

Figure 3-7 shows both chart types. 

FIG URE 3-7 The top screen shows a Gantt chart with six tasks. The PERT 
chart in the bottom screen displays an easy-to~follow task patter n for the same 
project . When the user mouses over the summary box for Task 5, the details 
become visible. 

The top screen is a Gantt chart with six 
tasks. The PERT chart below it shows 
the same project, using a separate box 
for each task instead of a horizontal 
bar. Although they both show the task 
patterns and flow, the PERT chart 
boxes can provide more information, 
such as task duration, start date, finish 
date, and the names of resources 
assigned to the task. The PERT chart in 
Figure 3-7 would be too small to view 

S1ar1 "''Otk on 
«J,~esllomalre 

• Event or Milestone 

• Task 

the actual details, which are shown in the expanded text box at the bottom of the 
figure. You will learn how to create PERT charts in a later section. 

Ident ifying Tasks in a Work Breakdown Structure 

A work breakdown structure must clearly identify each task and include an estimated 
duration. A task, or activity, is any work that has a beginning and an end and requires 
the use of company resources such as people, time, or money. Examples of tasks 
include conducting interviews, designing a report, selecting software, waiting for the 
delivery of equipment, or training users. Tasks are basic units of work that the project 
manager plans, schedules, and monitors - so they should be relatively small and 
manageable. 

In addition to tasks, every project has events, or milestones. An event, or milestone, 
is a recognizable reference point that you can use to monitor progress. For example, 
an event might be the start of user training, the conversion of system data, or the 
completion of interviews. A milestone such as Complete 50 percent of program test-

.. All 
qucstionnl'hts 

relurned 
Tabulalion 
oomple49 

Await retum of 
ql)l!$tionn.:~ires 

T&bultt~ 
quesllonnwe 

responses 
on 

quesbonnt~ire 
results 

ing would not be useful information 
unless you could determine exactly 
when that event will occur. 

Figure 3-8 shows tasks and events 
that might be involved in the creation, 
distribution, and tabulation of a ques
tionnaire. Notice that the beginning and 
end of each task are marked by a recog-
nizable event. If you tried to manage a 
project as one large task, it would be 
impossible. Instead, you break the proj-

FIGURE 3-8 Using a questionnaire requires a series of tasks and events to 
track the progress. The illustration shows the relationship between the tasks and 
the events. or milestones, that mark the beginning and end of each task. 

ect down into smaller tasks, creating a 
work breakdown structure (WBS). The 
first step in creating a WBS is to list all 
the tasks. 
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Step I: Create a Work Breakdown Structure 

First. reserve the meeting room. Then order 
the marketing materials and brief the 
managers. After the briefings, send out 
customer e-mails and burn sample OVOs. 
When the e-maits are sent and the OVDs are 
ready, load the new software When the 
marketing materials have arrived and the 
software is ready, do a dress rehearsal. 

-

!!!!!!!!.'---------1 

• Description 

I Reserve the meeting room 
2 Order the marketing materials 

3 Brief the managers 

6 

Send out customer e-mails 

Bum sample DVDs 

Load the new software 
-.~---

Do a dress rehearsal 

Duration 
(Days) 

95 

Predecessor 
Tasks 

First. reserve the meeting room. Then order 
the marketing materials and brief the 
managers. After the briefings, send out 
customer e~ails and burn sample DVDs. 
When thee-mails are sent and the OVDs are 
ready, load the new software. When the 
marketing materials have arrived and the 
software is ready, do a dress rehearsal. 

FIGU RE 3-10 In this table, columos have been added for task number, description, 
duration. and predecessor tasks. which must be completed before another task can start. 
e Cent:,1:,""e Lc.:mnglCI ~ 

• First, reserve the meeting room. 

• Then order the marketing materials and brief 
the managers. 

• After the briefings, send out customer e-msi/s 
and bum sample DVDs. 

• When the e-mails are sent and the OVOs are 
ready, load the new software. 

• When the marketing materials have arrived 
and the software is ready, do a dress rehearsal. 

FIG U RE 3-9 The three versioos show how 
to t ransform a task statement into a list of 
specific tasks for a work breakdown st ructure. 
e Cen&tr;e t.c.:nuuglO I~ 

L IST ING T H E TASKS While this step 
sounds simple, it can be challenging because 
the tasks might be embedded in a docu
ment, such as the one shown in the first 
version of Figure 3-9. One trick is to start 
by highlighting the individual tasks, as 
shown in the second version. Adding bullets 
makes the tasks stand out more clearly, as 
shown in the third version. The next step is 
to number the tasks and create a table, sim
ilar to the one shown in Figure 3-10, with 
columns for task number, description, dura
tion, and predecessor tasks, which must be 
completed before another task can start. 

CASE IN POINT 3.1: PARALLEL SERVICES 

The project management team at Parallel Services is having a debate about how to define 
tasks in the work breakdown structure (WBS). Ann, the project manager, wants to break 
tasks down into the smallest possible units. For example, she objected to a broad task 
statement called Develop a training schedule. Instead, she suggested three subtasks: 
(I) Determine availability of training room, (2) Determine availability of attendees, and 
(3) Select sped~c dates and training times. 

Karen, another project team member, disagrees. She feels that the broader task state
mentis better because it allows more flexibility and will produce the same result. Karen says 
that if you break tasks into pieces that are too small, you risk overmanaging the work and 
spending more t ime on monitoring than actually performing the tasks. As a member of the 
team, would you tend to agree more with Ann or Karen?What are the pros and cons of each 
approach? 

ESTIMATIN G TA SK DURATIO N Task duration can be hours, days, or weeks -
depending on the project. Because the following example uses days, the units of mea
surement are called person-days. A person-day represents the work that one person 
can complete in one day. This approach, however, can present some problems. For 
example, if it will take one person 20 days to perform a particular task, it might not 
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96 Step I: Create a Work Breakdown Structu re 

be true that two people could complete the same task in 10 days or that 10 people 
could perform the task in two days. Some tasks can be divided evenly so it is possible 
to use different combinations of time and people, up to a point. For instance, if it 
takes two person-days to install the cables for a new local area network, one person 
might do the task in two days, two people in one day, or four people in half a day. In 
most systems analysis tasks, however, time and people are not interchangeable. If one 
analyst needs two hours to interview a user, two analysts also will need two hours to 
do the same interview. 

Project managers often use a weighted formula for estimating the duration of 
each task. The project manager first makes three time estimates for each task: an 
optimistic, or best-case estimate (B), a probable-case estimate (P), and a pessimistic, 
or worst-case estimate (W). The manager then assigns a weight, which is an impor
tance value, to each estimate. The weight can vary, but a common approach is to 
use a ratio of B = 1, P = 4, and W = 1. The expected task duration is calculated as 
follows: 

(B+4P+W) 
6 

For example, a project manager might estimate that a file-conversion task could be 
completed in as few as 20 days or could take as many as 34 days, but most likely will 
require 24 days. Using the formula, the expected task duration is 25 days, calculated 
as follows: 

Factors Affecting Duration 

When developing duration estimates, project managers consider four factors: 

o Project size 

o Human resources 

o Experience with similar projects 

o Constraints 

PROJECT SIZE You learned in Chapter 1 that information systems have various 
characteristics that affect their complexity and cost. In addition to considering those 
factors, a project manager must estimate the time required to complete each project 
phase. To develop accurate estimates, a project manager must identify all project 
tasks, from initial fact-finding to system implementation. Regardless of the systems 
development methodology used, the project manager must determine how much time 
will be needed to perform each task. In developing an estimate, the project manager 
must allow time for meetings, project reviews, training, and any other factors that 
could affect the productivity of the development team. 

HUMAN RESOURCES Companies must invest heavily in cutting-edge technology 
and Web-based systems to remain competitive in a connected world. In many areas, 
skilled IT professionals are in great demand, and firms must work hard to attract and 
reta in the talent they need. A project manager must assemble and guide a develop
ment team that has the skill and experience to handle the project. If necessary, ad
ditional systems analysts or programmers must be hired or trained, and this must be 
accomplished within a specific time frame. After a project gets under way, the project 
manager must deal with turnover, job vacancies, and escalating salaries in the technol
ogy sector - all of which can affect whether the project can be completed on time 
and within budget. 
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Step I: Create a Work Breakdown Structure 

EXPERIENCE W IT H SIMILAR PROJECTS A project manager can develop time and 
cost estimates based on the resources used for similar, previously developed informa
tion systems. The experience method works best for small- or medium-sized projects 
where the two systems are similar in size, basic content, and operating environment. 
In large systems with more variables, the estimates are less reliable. 

In addition, you might not be able to use experience from projects that were devel
oped in a different environment. For example, when you use a new Web-based data
base application, you might not have previous experience to measure in this 
environment. In this situation, you could design a prototype or pilot system to gain 
technical and cost estimating experience. 

CONSTRAINTS You learned in Chapter 2 that constraints are defined during the 
preliminary investigation. A constraint is a condition, restriction, or requirement that 
the system must satisfy. For example, a constraint might involve maximums for one 
or more resources, such as time, dollars, or people. A project manager must define 
system requirements that can be achieved realistically within the required constraints. 
In the absence of constraints, the project manager simply calculates the resources 
needed. However, if constraints are present, the project manager must adjust other 
resources or change the scope of the project. This approach is similar to the what-if 
analysis that is described in Chapter 12. 

CASE IN POINT 3.2: SUNRISE SoFTWARE 

A lively discussion is under way at Sunrise Software, where you are a project manager. The main 
question is whether the person-days concept has limitations. In other words, if a task will require 
I 00 person-days, does it matter whether the work is performed by two people in 50 days, five 
people in 20 days, I 0 people in I 0 days, or some other combination that adds up to I 001 

Programmers Paula and Ethan seem to think it doesn't matter. On the other hand, 
Hector; a systems analyst, says it is ridiculous to think that any combination would work. To 
support his point, he offers this extreme example: Could a task estimated at I 00 person
days be accomplished by I 00 people in one day? 

Is Hector correct? If so, what are the limits in the people versus days equation? Taking 
the concept a step further; is there an optimum number of people to be assigned to a task? 
If so, how would that number be determined? You need to offer some guidance at the next 
project team meeting. What will you say? 

Displaying the Work 
Breakdown Struct ure 

After you enter the task 
durations, the work break
down structure will look 
like Figure 3-11. If you are 
managing a complex project 
with many tasks, you can 

Task 
No. 

I 

2 

3 

4 

5 

6 

7 

Description 

Reserve the meeting room 

O rder the marketing materials 

Brief the managers 

Send o ut customer e-mails 

Burn sample DVDs 

load the new software 

Do a dress rehearsal 

Duration 
(Days) 

9 

2 

3 
3 

2 

97 

Predecessor 
Tasks 

use task groups, just as you 
would in a Gantt chart, to 
simplify the list. If you are 
using Microsoft Project, 
the WBS might resemble 
Figure 3-12 on the next page. 

FIGURE 3- 1 I Task durations have been added, and the WBS is complete except for 
predecessor task information. The predecessor tasks will determine task patterns and 
sequence of performance. 
OCe:tr;~ l.elm11£ 201~ 

Cql~Ti~ 20U C<~ ~ All Ri~ Jt~\'fd, Ml)' WI bee~ 0(&111(<,1. ~ d11p~. in wholo Ill' i3 fWl.-~ w tl~nx :i,Vr.s. Wtt(' tir.l pv!)> OC'!II«II m.or be W!'fm1«1 £rvm e:,e elk-o.lk ~ t01r('4«(t.), 
&litQria) nvkw hMo ok(tll(l.l lh;,l •n)· w~ IX'!I1«11 Otoe$ n\1'1 a81(riollll) ' illt'!«ttllt q.-utJI I~"ttin& e <pcno:!>,Jf, (:(Oft(: IA-=c re.e...,~ the fi~ 10 ~~ l!<.kliti(IO'I.-1 QOnl(tiC ll WI)' d~«~-1 $11bo(qunr; n,;;. fO!riW«~, m;uiro ._ 

I 97812851713·~0_CH>3Jndd 97 29/11112 9:42AM I 



98 Step 2: Ident ify Task Patterns 
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FIGURE Je 12 This Microsoft Project screen di.splays the same WBS. including task number, task name, 
duration. and predecessor tasks. 
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Video Learning Ses 
irask P.atterns 

If you have an MIS CourseMate access code, you can launch interactive Video learning 
Sessions to help you understand systems development concepts and practice your skills. 
You can watch the sessions on your computer or mobile device, and pause. rewind, or replay 
a video at any time. To log on to the MIS CourseMate site at www.cengagebrain.com, you 
must create a student account and then register th is book. 

This session is about task patterns. You'll learn what task patterns are and why are they are 
important. how to identify and use task patterns, and how to use Microsoft Project to show 
task patterns. 

STEP 2: IDENTIFY TASK PATTERNS 

• 

Tasks in a work breakdown st ructure must be arranged in a logical sequence called a 
task pattern. T his section wi ll show you how to understand and crea te graphical 
models of these patterns. 

TASK BOX FORMAT 

Task Name 

Start Day/Date Task ID 

Finish Day/Date Task Duration 

FIGURE 3-13 Each section of the task 
box contains important informatio n about 
the task, including the Task Name, Task I D. 
Task Duration. Start Day/Date. and 
Rnish Day/ Date. 
0 Ccf't£1lee Le.:~rr~nt 2014 

What A re Task Patterns? 

In a ny project, large or small, tasks depend on each other and must 
be perfo rmed in a sequence, not unlike the commands in a software 
p rogra m. Task patterns can involve dependent tasks, multiple succes
sor tasks, a nd mult iple predecessor tasks. In larger projects, these pat
terns can be very complex, and an a na lyst must study the logical flow 
carefully. 

How Do I Use Task Boxes to Create a Model? 

In a l'ERT/Cl'M cha rt, project tasks are shown as rectangular boxes, 
arranged in the sequence in which they must be performed. Each rectan
gular box, called a task box, has iive sections, as shown in Figure 3-13. 
Each sectio n of the task box contains important informa tio n about the 
task, including the Task Name, Task ID, Task Duratio n, Start Day/Date, 
and Finish Day/Date . 
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Step 2: Identify Task Patterns 

TASK NAME The task name should be brief and descriptive, but it does not have to 
be unique in the project. For example, a task named Conduct Interviews might occur 
in several phases of the project. 

TASK ID The task ID can be a number or code that provides unique identification. 

TASK DURAT ION The duration is the amount of time it will take to complete a 
task. All tasks must use the same time units, which can be hours, days, weeks, or 
months, depending on the project. An actual project starts on a specific date, but can 
also be measured from a point in time, such as Day 1. 

START DAY/DAT E The start day/date is the time that a task is scheduled to begin. 
For example, suppose that a simple project has two tasks: Task 1 and Task 2. Also 
suppose that Task 2 cannot begin until Task 1 is finished. An analogy might be that 
you cannot run a program until you turn on your computer. If Task 1 begins on 
Day 1 and has a duration of three days, it will finish on Day 3. Because Task 2 cannot 
begin until Task 1 is completed, the start time for Task 2 is Day 4, which is the day 
after Task 1 is finished. 

FIN ISH DAY/DAT E The finish day/date is the time that a task is scheduled to be 
completed. To calculate the finish day or date, you add the duration to the start day 
or date. When you do this, you must be very careful not to add too many days. For 
example, if a task starts on Day 10 and has a duration of 5 days, then the finish 
would be on Day 14 - not Day 15. 

What Are the Main Types ofTask 
Patterns? 

A project is based on a pattern of tasks. In 
a large project the overall pattern would 
be quite complex, but it can be broken 
down into three basic patterns: dependent 
tasks, multiple successor tasks, and multi
ple predecessor tasks. 

DEPENDENTTASKS When tasks must be 
completed one after another, like the relay 
race shown in Figure 3-14, they are called 
dependent tasks because one depends on 
the other. For example, Figure 3-15 
shows that Task 2 depends on Task 1, be
cause Task 2 cannot start until Task 1 is 
completed. In this example, the finish time 
of Task 1, Day 5, controls the start date of 
Task 2, which is Day 6. 

FIGURE 3- 14 In a relay race, each runner is dependent on the preceding 
runner and cannot start until the earlier runner finishes. 

MULT IPLE SUCCESSOR TASKS When 
several tasks can start at the same time, 
each is called a concurrent task. Often, two 
or more concurrent tasks depend on a sin
gle prior task, which is called a predecessor 
task. In this situation, each concurrent task 
is called a successor task. In the example 
shown in Figure 3-16 on the next page, 

ew.1W1'1 flt:rutniS~ter::o-.k.ccc, 

EXAMPLE OF A DEPENDENT TASK 

Pntpare Outline CreaiB Document 

Start Day 1 10 : 1 Start: Day 6 10 : 2 

Finish: Day 5 Our: 5 Finish: Day 14 Dur: 9 

FIGURE 3- 15 This example of a dependent task shows that the finish 
time of Task I, Day 5, controls the start date of Task 2. which is Day 6. 
eCe:!t;~ l.elmr!g lCIL 

Cql~Ti~ 20U C<~ ~ All Ri~ Jt~..W. Ml)' WI bee~ 0(&111Cd. ~ d11p~. i11 wholo"" i3 IW\-~ w tl~nx :i,Vr.s. Wtt(' tir.l pv!)> OC'!II«II m.or be W!'fm1«1 £rvm e:.e elk-o.lk ~ t01r('4«(t.), 
&li1Qria) nvkw hMo ok(tll(l.llh;,l •n)· w~ IX'!I1«11 Otoe$ 11111 a81(riollll) ' illt'!«ttllt q.-utJI I~"ttin& e<pcno:!>,Jf, (:(Oft(: IA-=c re.e...,~ !he :i~ 10 ~~ l!<.kliti(IO'I.-1 QO!II(tll ll WI)' d~«~ -1 $11bo(qunr; n,;;. fO!riW«~, m;uiro ._ 

99 

I 97812851713·~0_CH>3Jndd 99 29/11112 9:42AM I 



100 Step 2: Identify Task Patte rns 

EXAMPLE OF MULTIPLE SUCCESSOR TASKS successor Tasks 2 and 3 both can begin as 
soon as Task 1 is finished. Notice that the 
finish time for Task 1 determines the start 
time for both Tasks 2 and 3. In other words, 
the earliest that Task 1 can finish is day 30, 
so day 31 is the earliest that Tasks 2 and 3 
can start. 

Arrange Interviews 

Develop Plan ,Jfl Start: Day 31 10:2 

Finish: Day 60 Our: 30 

Start: Day 1 10: 1 MULT IPLE PREDECESSOR TASKS 

Finish: Day 30 Dur:30 \. Design Survey 

Start: Day 31 10:3 

Finish: Day 40 Our: 10 

FIGURE 3-16 This example of multiple successor tasks shows that the 
finish time for Task I determines the start time for both Tasks 2 and 3. 

Suppose that a task requires two or more 
prior tasks to be completed before it can 
start. Figure 3-17 shows that example 
because Task 3 cannot begin until Tasks 1 
and 2 are both completed. Since the two 
tasks might not finish at the same time, the 
longest (latest) predecessor task becomes the 
controlling factor. Notice that the start for 
Task 3 is Day 16, not Day 6. Why is this so? 
Because Task 3 depends on two predecessor 
tasks, Tasks 1 and 2, Task 3 cannot begin 

until the later of those tasks is complete. Therefore, the start time for a successor task 
must be the latest (largest) finish time for any of its preceding tasks. In the example 
shown, Task 1 ends on Day 15, while Task 2 ends on Day 5, so Task 1 controls the start 
time for Task 3. 

How Do lldentifyTask Patterns? 

You can identify task patterns by looking carefully at the wording of the task state
ment. Words like then, when, or and are action words that signal a sequence of 
events. Here are three simple examples: 

o Do Task 1, then do Task 2 describes dependent tasks that must be completed 
one after the other. 

0 When Task 2 is finished, start two tasks: Task 3 and Task 4 describes multiple 
successor tasks that can both start as soon as Task 2 is finished. 

EXAMPLE OF MULTIPLE PREDECESSOR TASKS 
o When Tasks 5 and 6 are done, 

start Task 7 indicates that Task 7 is 
a multiple predecessor task because 
it can't start until two or more pre
vious tasks all are completed. 

Obtain Authorization 

Start: Day 1 ID: 1 

~ Finish: Day 15 Dur: 15 Conduct Interviews 

Create Job Description 
Start: Day 16 ID:3 

/f Finish: Day 45 Dur: 30 

Start Day 1 ID:2 

Finish: Day 5 Dur: 5 

FIGURE 3-17 This example o f multiple predecessor tasks shows that the start 
time for a successor task must be the latest (largest) finish t ime for any o f its 
preceding tasks. In the example shown,Task I ends on Day IS, while Task 2 ends 
o n Day 5, so Task I controls the start t ime for Task 3. 
eC!!Ilf)!£1! l..e.:mme201.( 

How Do IWorkWith Complex 
Task Patterns? 

When several task patterns combine, 
you must study the facts very carefully 
to understand the logic and sequence. A 
project schedule will not be accurate if 
the underlying task pattern is incorrect. 
For example, consider the following 
three fact statements and the task pat
terns they represent. Examples of the 
task patterns are shown in Figures 3-18, 
3-19, and 3-20. 
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FIGURE 3-18 Dependent tasks. 
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FIGURE 3-19 Dependent tasks and multiple successor tasks. 
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FIGURE 3-20 Dependent tasks, multiple successo r tasks. and mult iple predecessor tasks. 
Oce!Wiee lelrnin~:20t41 

DEPENDENT TASKS Perform Task 1. When Task 1 is complete, perform Task 2. 

DEPENDENT TASKS AND MULTIPLE SUCCESSOR TASKS Perform Task 1. When 
Task 1 is complete, perform Task 2. When Task 2 is finished, start two tasks: Task 3 
and Task 4. When Task 3 is complete, start two more tasks: Task 5 and Task 6. 

DEPENDENT TASKS, MULTIPLE SUCCESSOR TASKS, AND MULTIPLE 
PREDECESSOR TASKS Perform Task 1. When Task 1 is complete, perform Task 2. 
When Task 2 is finished, start two Tasks: Task 3 and Task 4. When Task 3 is com
plete, start two more tasks: Task 5 and Task 6. When Tasks 5 and 6 are done, start 
Task 7. Then, when Tasks 4 and 7 are finished, perform Task 8. 

~ideo Learning Session 
Critical Path Analysis 

If you have an MIS CourseMate access code, you can launch interactive Video Learning Ses
sions to help you understand systems development concepts and pract ice your skills. 
You can watch the sessions on your computer or mobile device, and pause, rewind, or replay 
a video at any t ime. To log on to the MIS CourseMate site at www.cengagebrain.com, you 
must create a student account and then register this book. 

This session is about critical path analysis. You'll learn what a critical path is and why it is "'=""••,....,..,. ..... 
important , how to calculate task dates and identify the critical path, and how to use Microsoft 
Project to analyze and display the critical path. 
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B.lm,on:j «YI(W loa. ..... (m(,J lkJI ~II)' 'IAN'f~$Sf4 \10111( 111 ~$ 11"1 •Mtn;,ll>'lllf«l tht OT«Jli i( .... IIIJ Ul'fl'k'"V (\•llt'U(' lA¥~ _, lhct OO:If; llo) ~- l!l.idlltm ... (>;)111( 111 01 lillY !liD\< rl-'llbKOJUI'If; ndib ~,.....,......, f<'IIIIJ\0 It 

I 9781285171340_CH03.1ndd 101 

I 0 I 

29/11112 9:42AM I 



102 Step 3: Calcu late the Crit ical Path 

STEP 3: CALCULATE THE CRITICAL PATH 

Task patterns determine the order in which the tasks are performed. Once the task 
sequence has been defined, a project manager can schedule the tasks and calculate the 
critical path. 

What Is a Critical Pat h? 

A critical path is a series of tasks which, if delayed, would affect the completion date 
of the overall project. If any task on the critical path falls behind schedule, the entire 
project will be delayed. For example, suppose that you invite Joan and Jim to your 
home for dinner. Joan arrives on time, but Jim arrives 30 minutes late. Jim's arrival is 
part of the critical path because you do not want to start without him, so the meal 
will be served 30 minutes later than originally planned. 

Project managers always must be aware of the critical path, so they can respond 
quickly to keep the project on track. Microsoft Project and other project management 
software can highlight the series of tasks that form the critical path. 

How Do I Calculate the Crit ical Path? 

Figure 3-21 shows a training project with five tasks. Notice that the analyst has 
arranged the tasks and entered task names, IDs, and durations. First, you should review 
the task patterns. In this example, Task 1 is followed by Task 2, which is a dependent 
task. Task 2 has two successor tasks: Task 3 and Task 4. Tasks 3 and 4 are predecessor 
tasks for Task 5. 

The next step is to determine start and finish dates, which will determine the criti
cal path for the project. The following explanation will guide you through a step-by
step process. The result is shown in Figure 3-22. 

o Task 1 starts on Day 1 and has a duration of 10 days, so the finish date is Day 10. 
0 Task 2, which is dependent on Task 1, can start on Day 11 - the day after 

Task 1 ends. With a duration of 30 days, Task 2 will end on Day 40. 

o Tasks 3 and 4 are multiple successor tasks that can start after Task 2 is done. 
Task 2 ends on Day 40, so Tasks 3 and 4 both can start on Day 41. Task 3 has 
a duration of 5 days, and will end on Day 45. Task 4 has a duration of 25 days, 
and will not end until Day 65. 

Plan Training 

)'~ 10:3 1':._ Our: 5 
Obtain Authorization Hire Analyst Announce Training 

.. 
10 : 1 .. 10:2 10:5 
Our: 10 Our: 30 Arrange Logistics Our: 30 

\t 10:4 
~· 

Our: 25 

FIGURE 3-21 Example o f a PERT/CPM chart with five tasks. Task 2 is a dependent task that has multiple successor tasks. Task 5 has 
multiple predecessor tasks. In this figure, the analyst has arranged the tasks and entered task names, IDs, and durat ions. 
e CcJ!iilte le:tm Ill 20 14 
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Proj ect Monito r ing and Cont rol 

Plan Training 

)'f Start: Day 41 10 : 3 '\. 
Obtain Authorization Hire Analyst 

Finish: Day 45 Our: 5 
Announce Training 

Start: Day 1 10: 1 .. Start: Day 11 10 : 2 Start: Day 66 10: 5 

Finish: Day 10 Our: 10 Finish: Day 40 Our: 30 Arrange Logistics Finish: Day 95 Our: 30 

'\. Start: Day 41 10 : 4 ? 
CRITICAL PATH:1·2·4·5 Finish: Day 65 Our: 25 

FIGURE 3-22 Now the analyst has entered the start and finish times, using the rules explained in this sectio n. Notice that the 
overall project has a durat ion of 95 days. 
e<:e~r:e t.e:nunglOI-1 

• Task 5 depends on Tasks 3 and 4, which are multiple predecessors. Because 
Task 5 depends on both tasks, it cannot start until the later of the two tasks is 
complete. In this example, Task 3 ends earlier, but Task 4 will not be completed 
until Day 65, so Task 5 cannot start until Day 66. 

Recall that the critical path is a series of tasks which, if delayed, would affect the 
final completion date of the overall project. In this example, Tasks 1 and 2 are the 
first tasks on the critical path. Now look at Task 5, which cannot start until both 
Tasks 3 and 4 are done. In this case, Task 4 is the controlling factor because Task 4 
finishes on Day 65, which is 20 days later than Task 3, which is completed on Day 
45. Therefore, the start date for Task 5 is determined by the finish date for Task 4. In 
contrast, Task 3 has slack time, and could be delayed up to 20 days without affecting 
Task 5. Slack time is the amount of time that the task could be late without pushing 
back the completion date of the entire project. Tasks 1, 2, 4, and 5 represent the criti
cal path, which is highlighted with red arrows in Figure 3-22. 

PROJECT MONITORING AND CONTROL 

Regardless of whether the project was planned and scheduled with project management 
software or in some other manner, the project manager must keep track of the tasks and 
progress of team members, compare actual progress with the project plan, verify the 
completion of project milestones, and set standards and ensure that they are followed. 

M onitoring and Control Techniques 

To help ensure that quality standards are met, many project managers institute 
structured walk-throughs. A structured walk-through is a review of a project team 
member's work by other members of the team. Generally, systems analysts review the 
work of other systems analysts, and programmers review the work of other program
mers, as a form of peer review. Structured walk-throughs take place throughout the 
SDLC and are called design reviews, code reviews, or testing reviews, depending on 
the phase in which they occur. 

M aintaining a Schedule 

Maintaining a project schedule can be challenging, and most projects run into at least 
some problems or delays. By monitoring and controlling the work, the project man
ager tries to anticipate problems, avoid them or minimize their impact, identify poten
tial solutions, and select the best way to solve the problem. 

Cql~Ti~ 20U C<~ ~ All Ri~ Jt~\'fd, Ml)' WI bee~ 0(&111(<,1. ~ d11p~. in wholo Ill' i3 fWl.-~ w tl~nx :i,Vr.s. Wtt(' tir.l pv!)> OC'!II«II m.or be W!'fm1«1 £rvm e:,e elk-o.lk ~ t01r('4«(t.), 
&litQria) nvkw hMo ok(tll(l.llh;,l •n)· w~ IX'!I1«11 Otoe$ n\1'1 a81(riollll) ' illt'!«ttllt q.-utJI I~"ttin& e <pcno:!>,Jf, (:(Oft(: IA-=c re.e...,~ !he :i~ 10 ~~ l!<.kliti(IO'I.-1 QO!I1(tl1 ll WI)' d~«~ -1 $11bo(qunr; n,;;. fO!riW«~, m;uiro ._ 

I 97812851713·~0_CH>3Jndd 103 

103 

29/11112 9:42AM I 



104 

p jH)I:<il@, 

The Communication 
Tools in Part A of 
the Systems Analyst's 
Toolkit can help you 
develop better 
reports and presen· 
tations. To learn 
more about these 
tools. turn to Part A 
of the four-part 
Toolkit that follows 
Chapter 12. 

Reporting 

The better the original plan, the easier it will be to control the project. If clear, verifi
able milestones exist, it will be simple to determine if and when those targets are 
achieved. If enough milestones and frequent checkpoints exist, problems will be detected 
rapidly. A project that is planned and scheduled with PERT/CPM can be tracked and 
controlled using these same techniques. As work continues, the project manager revises 
the plan to record actual times for completed tasks and revises times for tasks that are 
not yet finished. 

Project managers spend most of their time tracking the tasks along the critical path 
because delays in those tasks have the greatest potential to delay or jeopardize the proj
ect. Other tasks cannot be ignored, however. For example, suppose that a task not on 
the critical path takes too long and depletes the allotted slack time. At that point, the 
task actually becomes part of the critical path, and any further delay will push back the 
overall project. 

REPORTING 

Members of the project team regularly report their progress to the project manager, 
who in turn reports to management and users. As shown in Figure 3-23, the project 
manager collects, verifies, organizes, and evaluates the information he or she receives 
from the team. Then the manager decides which information needs to be passed 
along, prepares a summary that can be understood easily, adds comments and expla
nations if needed, and submits it to management and users. 

Project Status Meetings 

Project managers, like the one shown in Figure 3-24, schedule regular meetings to 
update the team and discuss project status, issues, problems, and opportunities. 
Although meetings can be time consuming, most project managers believe they are 
worth the effort. The sessions give team members an opportunity to share informa
tion, discuss common problems, and explain new techniques. The meetings also 
give the project manager an opportunity to seek input and conduct brainstorming 
sess10ns. 

Project Status Reports 

Before going further, you should read the Question of Ethics feature on page 119, 
which describes an interesting conflict at Final Four Industries. A project is in trouble, 
but the project manager is reluctant to report the problems. The case highlights 
important ethical issues that often arise in this situation. 

Projoct manage( 
couocts. vanhos, 
organiZes, and 

evaluates 
intormation 

FIGURE 3-23 Members of the project team regularly report their progress to the 
project manager, who in turn reports to management and users. 

FIGURE 3-24 Project managers sched· 
ule regular meetings to update the project 
team and discuss project status, issues, 
problems, and opportunities. 

eCeVt;e Le:nlll!lll014 @ MlX'Ikcy i!w:1d& hl~:t,~.l.::rstOtk 
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Project Management Examples 

A project manager must report regularly to his or her immediate supervisor, upper 
management, and users. Although a progress report might be given verbally to an 
immediate supervisor, reports to management and users usually are written. Gantt 
charts often are included in progress reports to show project status graphically. 
Deciding how to handle potential problems can be difficult. At what point should 
you inform management about the possibility of cost overruns, schedule delays, or 
technical problems? At one extreme is the overly cautious project manager who alerts 
management to every potential snag and slight delay. The danger here is that the 
manager loses credibility over a period of time, and management might ignore poten
tially serious situations. At the other extreme is the project manager who tries to han
dle all situations single-handedly and does not alert management until a problem is 
serious. By the time management learns of the problem, little time might remain in 
which to react or devise a solution. 

A project manager's best course of action lies somewhere between the two extremes, 
but is probably closer to the first. If you are unsure of the consequences, you should be 
cautious and warn management about the possibility of a problem. When you report the 
situation, you also should explain what you are doing to handle and monitor the prob
lem. If you believe the situation is beyond your control, you might want to suggest possi
ble actions that management can take to resolve the situation. Most managers recognize 
that problems do occur on most projects; it is better to alert management sooner rather 
than late~: 

PROJECT MANAGEMENT EXAMPLES 

You can use these examples to practice the skills you learned in this chapter. You will 
also see how you can use project management software to help you manage and dis
play the tasks. 

PERT/CPM Ex am ple 

Figure 3-25 shows a work breakdown structure with 11 tasks. The example is more 
complex, but the same guidelines apply. Notice that each task has an ID, a descrip
tion, a duration, and a reference to predecessor tasks, if any, which must be completed 
before the task can begin. Also notice that depen-
dent tasks can have one predecessor task, or sev
eral. You construct a PERT/CPM chart from this 
task list in a two-step process: 

STEP 1: DISPLAYT H ETASKSANDTASK 
PATTERNS In the first step, as shown in 3 
Figure 3-26 on the next page, you identify the 
tasks, determine task dependencies, and enter 
the task name, ID, and duration. Notice that 
this example includes dependent tasks, multiple 
successor tasks, and multiple predecessor tasks. 

STEP 2: ENTER START A ND FINISH T IMES 
8 

9 
10 
I I 

Description 

Develop Plan 

Assign Tasks 

Obtain Hardware 
Programming 

Install Hardware 

Program Test 
Write User Manual 

Convert Files 

System Test 
User Training 

User Test 

Duradon 
(Days) 

4 

17 
70 
10 
30 
25 
20 
25 
20 
25 

105 

Predecessor 
Tasks 

I 
2 

3 
4 

5 

5 

6 

7,8 
9,10 

In the second step, as shown in Figure 3-27 on 
the next page, you enter the start and finish times 
by applying the guidelines in this section. For 
example, Task 1 has a one-day duration, so you 
enter the start and finish times for Task 1 as 
Day l.Then you enter Day 2 as the start time for 

FIG URE 3-25 Example of a work breakdown structure listing I I 
tasks. together with their descriptions, duratiollS. and predecessor tasks. 
e Ce"filt."e Le:r:une iOI ~ 
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106 Project Management Examples 

TRANSFORMING A TASK LIST: STEP 1 

Assign TaskS Programmng Program Tesl Sys:em Tes1 

10: 2 ...,.. 10: 4 ...,. Statt Day 76 10 :6 ...,. 10: 9 

Our: 4 Our: 70 Our: 30 Our:25 

~ ~ 
Develop Plan User Test 

10: 1 Wl'he User Manual 10:11 

Our: I Our: 25 

'\. ~ 10: 7 ')I /' 
Our: 25 

Obtain HarctNare Install Han:l.,.,are User Trmlng 

tO: 3 ...,. 10: 5 ID: 10 

Our: 17 Our: 10 Convert Files Our:20 

~~ 10: 8 _lf 
I Dur: 20 

FIGURE 3 -26 To transform a task list into a PERT/CPM chart, you first enter the task name, ID, durat ion, and predecessors for each 
task. Notice that this example includes dependent tasks, tasks with multiple successors, and tasks with multiple predecessors. 
~ Cerlfili:e l...eu:lll!E WI-t 

successor Tasks 2 and 3. Continuing from left to right, you add the task duration for 
each task to its start time to determine its finish time. As you proceed, there are three 
important rules you must keep in mind: 

o If a successor task has more than one predecessor task, use the latest finish 
time of the predecessor tasks to determine the start time for the successor task. 

o If a predecessor task has more than one successor task, use the predecessor 
task's finish time to determine the start time for all successor tasks. 

o Continuing from left to right, add the task duration for each task to its start 
time to determine and enter its finish time. Again, be very careful not to add 
too many days. For example, if a task starts on Day 10 and has a duration of 5 
days, then the finish would be Day 14- not Day 15. 

A$$1gnla&k$ Poogrammng Plog'afll Tes~ ~mTeet 

Star!: Oay 2 10 : 2 ~ Start Oayfl 10: 4 ~ suutO&j 76 10:6 -.. Slart: Day 1 08 10: 9 

Finish; D.1y 5 O...r: 4 F!r ish: 0.-ry 75 Dur; 70 Flr istt (ley lOS o ... r-30 Fir ish; Ol:r{ 130 Ovr: 25 

/' 
(leo.oeiQp Plan UMr Test 

5 1311! Day 1 10 :1 w-.w '"'"' lotllf!I.IIJ SUitt Day 131 (0 : 11 

Fili$1'( (X1y I Ovr: l Flr isrc OilY 155 Oc,w25 

'\. ~ Slat!: Day 29 10 : 7 ')I /' 
Fln.$h: Oay 53 O..w 2S 

Obtain~re Install HaR:twW$ U&&rTra~nng 

SI<IM: 0ay2 10 : 3 
...,.. Swrt ()Qy 19 IO: S Start: ~»y s~ 10: 10 

Finish: Day 18 Ovr: l 7 Fir ish: 0.-ry 2e Our: 10 COI'M!wt Files Finish: Oay 73 Our20 

~ Start O<ty 29 10 : 8 _lf 
FiriSh: Day 4.6 Our: 20 

FIGURE 3 -27 To complete the PERT/CPM chart. you apply the guidelines explained in this sectio n. For example, Task I has a one-day 
duratio n, so you enter the start and finish fo r Task I as Day I. Then you enter Day 2 as the start for successor Tasks 2 and 3. 
~Cezlfili:e Le:.r:lll!E 201" 
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Project Management Software 

When you enter all the start and finish times, you determine that the project will 
be completed on Day 155. Also, you note that Tasks 1, 2, 4, 6, 9, and 11 represent the 
critical path shown by the red arrows. 

PROJECT MANAGEMENT SOFTWARE 

Project managers use powerful software to help plan, schedule, monitor, and report 
on a project. Most programs offer features such as PERT/CPM, Gantt charts, re
source scheduling, project calendars, and cost tracking. Microsoft Project is a full
featured program that holds the dominant share of the market. As shown in Figure 3-28, 
Microsoft offers online demos, trial versions, training, and tips. 

When you use project management software, you follow a step-by-step process 
to develop a WBS, work with task patterns, and analyze the critical path. The main 
difference is that the software does most of the work for you, and enables you to 
manage much more effectively. The following sections explain how you could use 
Microsoft Project to handle the sample task summary for a preliminary investigation 
shown in Figure 3-29 on the next page. 

W ORK BREAKDOWN STRUCT URE You already know how to create a work 
breakdown structure manually. If you are using Microsoft Project, the process is the 
same. You must identify the tasks, durations, and task patterns. You might have to 

Project 2010 Demos 

-

Project 201 0-Simple & Intuitive 

Prooecl 2()1 p o1fen; e3Siel' an<! mO<e nt1.1tive el<l)enences to helP you 

select llle right resot.<ces, collabofate IMth your learn an<! meet crucial 

cleadliles. Waldllllis demo 1o see how Project 2010 0<1:1 .,.,_,you 

ellectively manage a wide range of projeas an<! programs 

Pro]ect 2010 

-- ~-- - ---- -- -- 0 -- -- ~- ' -- -- ·-- - -- • - - - -- -• - - - -• -- - ·- --• - - -- ·-• - -- -• 

• • ..., I 4 

FIGURE 3-28 Microsoft invites prospective customers to view an extensive demo that showcases the 
features o f Project 20 I 0. 
~~lh:!~ u~.:d v.,tJ, po:rTn~ll h:n- v~cros;,ft. 
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108 Project Management Software 

Please study the following task summary: 

• Rrst, we need 10 spend one dsy studying potential problems or opportun~ies. 

• Then. we will define the project scope and constraints. That will take two days. 

• Next, we will analyze the organization charts. That will take one day. 

• After we analyze the charts, lour fact-finding tasks can start at once: 

0 Observe operations (two days) 

0 Conduct a user survey (three days) 

0 Conduct interviews (two days) 

0 Review documentation (one day) 

• When all lour fact-finding tasks are finished, we will spend one day evaluating feasibilty. 

• Then we will spend one day presenting the resutts and recommendations to management. 

FIGURE 3-29 A sample task summary for a preliminary investigat ion. 
e CCJtr:~ Le:unfll2o1.; 

develop this information on your own, or you might work with a task summary like 
the one in Figure 3-29. Your goal is to document all tasks, dependencies, dates, and 
total project duration. Your first step is to create a Gantt chart showing the necessary 
information. As you enter each task in Microsoft Project, you also note the duration 
and the predecessor tasks, if any. 

GANTT CHART As you enter the tasks, the program automatically performs the 
calculations, detect.s the task patterns, and creates a Gantt chart. The chart consists 
of horizontal bars, connected with arrows that indicate task dependencies. If you 
select a typical work week, tasks will not be scheduled on Saturdays and Sundays. 
However, for a mission-critical project, you might create a 24/7 calendar. Whatever 
you specify, the program will handle the tasks accordingly. Microsoft Project offers 
numerous choice.s of display settings, formats, and calculation methods. To learn 
more about these features and much more, you can visit www.microsoft.com/ 
project. 

NETWORK DIAGRAM After you complete the Gantt chart, you decide to view 
the data in the form of a Microsoft Project network diagram, which is similar 
to a PERT chart. When you select the Network Diagram option on the View 
menu, you will see the project tasks, dependencies, and a start and finish date for 
each task. A network diagram displays the same information as the Gantt chart, 
including task dependencies, but use task boxes to include much more detail. 
Using Microsoft Project, you can assign each task to one or more people, assign 
budget targets, produce progress report.s, and readjust schedules and deadlines as 
necessary. 

CALENDAR VIEW Calendar view is a good way to manage day-to-day activity. This 
view shows the tasks, similar to a PERT chart, as an overlay on the actual calendar. 
Because the critical path is highlighted in red, it is easy for a project manager to deter
mine priorities at any point in time. 

Suppose your manager wants to view the preliminary investigation in Figure 3-29 
as a Gantt chart, a PERT chart, and a day-to-day calendar. All three views are shown 
in Figure 3-30. Each view shows the tasks, the timing, the dependencies, and the 
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Project Management Software 

critical path. Notice that of the four tasks scheduled for September 25, only the user 
survey is on the critical path. If you were the project manager that day, what would 
be your primary concern? 

Although Microsoft is the industry leader, other vendors offer project management 
software. Some products, such as GanttProject, are free open source programs that are 
supported by a community of users and developers. Compared to Microsoft Project, 
GanttProject is less powerful- but it is free, has a similar look and feel, and can open 
files created in Project, as shown in Figure 3-31 on the next page. 

Gantt Chart View 
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FIGURE 3-30 Notice how each view displays the project and highlights the critical path. If you were the 
project manager on September 25. what would be your primary concern? 
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GanttProject 

Project Management Software 
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FIGURE 3-31 GanttProject is a free, o pen source program. The lower screen shows a GanttProject file that 
was created originally in Microsoft Project. Notice the similar layout and design. 
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FIGURE 3-32 Apptivo offers several levels of business applicatioos. including project management. 
@ 2012 Af:pttvo Inc. 
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Risk Management 

Another interesting product is Apptivo, which is shown in Figure 3-32 on the pre
vious page. Apptivo offers several levels of business applications, including project 
management. According to the company's Web site, the company's Standard Plan 
is free of charge with unlimited duration. Apptivo's approach is very different from 
Microsofr Project. In the three-step example shown in Figure 3-32, the user created 
a project, named it, and entered a task. Many customers use Apptivo in small- to 
medium-sized businesses. 

Regardless of which sofrware you use, these examples show that project manage
ment is dynamic and challenging. One significant advantage of integrated project 
management sofrware is that it allows the project manager to adjust schedules, esti
mates, and resource assignments rapidly to response to real-world events. 

CASE IN POINT 3.3: CENSUS 2010 

just before the 20 I 0 census, the U.S. Commerce Department canceled a plan to acquire 
500,000 handheld computers they had ordered to tabulate data. According to Commerce 
Secretary Carlos Gutierrez. costs had skyrocketed. He blamed the problem on "a lack of 
effective communications w ith one of our major suppliers." 

Apparently, there was plenty of blame to go around. Secretary Gutierrez noted that the 
Census Bureau had submitted numerous techn ical changes to the vendor, Harris 
Corporation. This greatly increased the cost and the complex ity of the devices. Gutierrez 
stated, "The Census Bureau was unaccustomed to working w ith an outside vendor on such 
a large contract." He also pointed out that the vendor had submitted an initial estimate of 
$36 million to operate a help desk to assist census-takers, but that figure had jumped to 
$217 million. " It was a bad estimate. I can't think of a better way to say it . Harris gave us the 
number. We accepted it. It was totally underestimated:' 

What can be learned from the failure of this project, and could it have been prevented? 
Suppose you were asked to head up a similar project. What would you do to prevent a 
similar outcome? 

RISK MANAGEMENT 

Every IT project involves risks that systems analysts and project managers must 
address. A risk is an event that could affect the project negatively. Risk management is 
the process of identifying, analyzing, anticipating, and monitoring risks to minimize 
their impact on the project. 

Steps in Risk Management 

The first step in risk management is to develop a specific plan. Although project man
agement experts differ with regard to the number of steps or phases, a basic list 
would include the following tasks: 

• Develop a risk management plan. A risk management plan includes a review of 
the project's scope, stakeholders, budget, schedule, and any other internal or 
external factors that might affect the project. The plan should define project 
roles and responsibilities, risk management methods and procedures, categories 
of risks, and contingency plans. 

• Identify the risks. Risk identification lists each risk and assesses the likelihood 
that it could affect the project. The details would depend on the specific proj
ect, but most lists would include a means of identification, and a brief descrip
tion of the risk, what might cause it to occur, who would be responsible for 
responding, and the potential impact of the risk. 
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I I 2 Risk Management 

n-------~r--------------------,--------~ I 
High impact Risk Matrix High impact • • Analyze the risks. This typically is a two

step process: Qualitative risk analysis and 
quantitative risk analysis. Qualitative risk 
analysis evaluates each risk by estimating 
the probability that it will occur and the 
degree of impact. Project managers can 
use a formula to weigh risk and impact 
values, or they can display the results in a 
two-axis grid. For example, a Microsoft 
Excel XY chart can be used to display the 
matrix, as shown in Figure 3-33. In the 
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chart, notice the various combinations of 
risk and impact ratings for the five sam
ple values. This tool can help a project 
manager focus on the most critical areas, 
where risk probability and potential 
impact are high . 

FIGURE 3-33 You can use a Microsoft Excel XY chart type to display a 
risk matrix that shows r isk probability and potential impact. 

The purpose of quantitative risk analysis is 
to understand the actual impact in terms of 
dollars, time, project scope, or quality. 
Quantitative risk analysis can involve a mod

eling process called what-if analysis, which allows a project manager to vary one or more 
element(s) in a model to measure the effect on other elements. This topic is discussed in 
more detail in Chapter 12, Managing Systems Support and Security. 

• Create a risk response plan . A risk response plan is a proactive effort to 
anticipate a risk and describe an action plan to deal with it. An effective 
risk response plan can reduce the overall impact by triggering timely and 
appropriate action. 

• Monitor risks. This activity is ongoing throughout the risk management 
process. It is important to conduct a continuous tracking process that can 
identify new risks, notice changes in existing risks, and update any other 
areas of the risk management plan. 

Risk Management Software 

Most project management software includes powerful features that allow a project 
manager to assign specific dates as constraints, align task dependencies, note exter
nal factors that might affect a task, track progress, and display tasks that are 
behind schedule. 

The enterprise edition of Microsoft Project, M icrosoft Project Server, has a built-in 
risk management capability that can be used for large, corporate-wide projects. Mi
crosoft claims that the software can link risks with specific tasks and projects, specify 
probability and impact, assign ownership, and track progress to manage projects 
more efficiently. Microsoft's risk management model includes the following factors: 

• Probability, which represents the likelihood that the risk will happen, expressed 
as a percentage 

• Impact, which indicates the degree of adverse effect should the risk occur, on a 
scale of 1 to 10 

• Cost, which indicates the potential financial impact of the risk 

• Category, which specifies the risk type 
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Managing for Success I I 3 

• Description, which specifies the 
nature of the risk 

- ....... 0... ,_ .. -

~----• Mitigation plan, which identifies 
plans to control or limit the risk ... .,.......,.........., ..,..,.....,...... .. -• Contingency plan, which specifies 
actions to be taken if the risk occurs -------................ --- J.drrfwuo "¥ct .. ~ loho .... 

.,... ,_ ... "*fiiilw ~ .._... CMD..,..,.. 
• Trigger, which identifies a condition 

that would initiate the contingency 
plan 

Armed with this information, the IT 
team can quantify the project's risks, just as 
they use financial analysis tools to quantify 
costs and benefits. 

........ ._.. ·--

In addition to Microsoft, other vendors 
offer risk management software. For exam
ple, Intaver Institute offers an add-on risk 
management package that integrates with 
Microsoft Project, as shown in Figure 3-34. 
Notice that the color-coded matrix reflects 
risk probability and impact. 

MANAGING FOR SUCCESS 

FIGURE 3-34 lntaver Institute offers an add-on risk management pack
age fo r Microsoft Project. Notice that the color··coded matrix reflects risk 
probability and impact. lntaver's model is a much more complex version of 
the simple risk matrix shown in Figure 3·33, but the concept is basically 
the same. 

To be successful, an information system 
must satisfy business requirements, stay within budget, be completed on time, and -
most important of all- be managed effectively. When a project develops problems, 
the reasons typically involve business, budget, or schedule issues, as explained in the 
following sections. In addition to planning and managing the project, a project man
ager must be able to recognize problems and deal with them effectively. 

Business Issues 

The major objective of every system is to provide a solution to a business problem or 
opportunity. If the system does not do this, then it is a failure - regardless of positive reac
tion ftom users, acceptable budget performance, or timely delivery. When the information 
system does not meet business requirements, causes might include unidentified or unclear 
requirements, inadequately defined scope, imprecise targets, shortcuts or sloppy work dur
ing systems analysis, poor design choices, insufficient testing or inadequate testing proce
dures, and lack of change control procedures. Systems also fail because of changes in the 
organization's culture, funding, or objectives. A system that falls short of business needs 
also produces problems for users and reduces employee morale and productivity. 

As you learned in Chapter 2, projects without clear scope definitions are risky 
because they tend to expand gradually, without specific authorization, in a process 
called project creep. However, even when a project is clearly described, it must be 
managed constantly. 

Budget Issues 

Cost overruns typically result from one or more of the following: 

• Unrealistic estimates that are too optimistic or based on incomplete information 

• Failure to develop an accurate forecast that considers all costs over the life of 
the project 
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114 The Bottom Line 

• Poor monitoring of progress and slow response to early warning signs of 
problems 

• Schedule delays due to factors that were not foreseen 

• Human resource issues, including turnover, inadequate training, and motivation 

Schedule Issues 

Problems with timetables and project milestones can indicate a failure to recognize task 
dependencies, confusion between effort and progress, poor monitoring and control 
methods, personality conflicts among team members, or turnover of project personnel. 
The failure of an IT project a lso can be caused by poor project management techniques. 

If the project manager fails to plan, staff, organize, supervise, communicate, moti
vate, evaluate, d irect, and control properly, then the project is certain to fail. Even 
when factors outside his or her control contribute to the failure, the project manager 
is responsible for recognizing the early warning signs and handling them effectively. 

CASE IN POINT 3.4: SPRING FORWARD PRODUCTS 

After three years with the company, you recently were asked to manage several IT projects. 
You are confident that you have the technical skills you need, but you are concerned about 
morale at the company. There has been some downsizing, and many employees are worried 
about the future. 

As a longtime fan of the D ilbert cartoon strip, you know that maintaining morale can be a 
real challenge. Your current project involves a team of a dozen people, several of whom 
remind you of Dilbert and his coworkers. What are some techniques that you might use to 

motivate the team and inspire its members/What are some things you might not want to do/ 

THE BOTTOM LINE 

Project management is a challenging task. Project managers must be alert, techni
cally competent, and highly resourceful. They also must be good communicators 

with strong human resource skills. Like the people 
shown in Figure 3-35, project managers can be 
proud when they handle a successful project that 
helps the company achieve its business objectives. 

FIGURE 3-35 When a project is successful, the project man
agement team has a right to be proud! 

Unfortunately, projects can and do get derailed for a 
wide variety of reasons. When problems occur, the proj
ect manager's ability to handle the situation becomes 
the critical factor. When a project manager first recog
nizes that a project is in trouble, what options are avail
able? Alternatives can include trimming the project 
requirements, adding to the project resources, delaying 
the project deadline, and improving management con
trols and procedures. Sometimes, when a project expe
riences delays or cost overruns, the system still can be 
delivered on time and within budget if several less criti
cal requirements are trimmed. The system can be deliv
ered to satisfy the most necessary requirements, and 
additional features can be added later as a part of a 
maintenance or enhancement project. e ?hlp D.:te/ShJt~om 

Cql~Ti~ 20U C<~ ~ All Ri~ Jt~\'fd, Ml)' WI bee~ 0(&111(<,1. ~ d11p~. in wholo Ill' i3 fWl.-~ w tl~nx :i,Vr.s. Wtt(' tir.l pv!)> OC'!II«II m.or be W!'fm1«1 £rvm e:,e elk-o.lk ~ t01r('4«(t.), 
&litQria) nvkw h Mo ok(tll(l.llh;,l •n)· w~ IX'!I1«11 Otoe$ n\1'1 a81(riollll)' illt'!«ttllt q.-utJI I~"ttin& e<pcno:!>,Jf, (:(Oft(: IA-=c re.e...,~ !he :i~ 10 ~~ l!<.kliti(IO'I.-1 QO!I1(tl1 ll WI)' d~«~ -1 $11bo(qunr; n,;;. fO!riW«~, m;uiro ._ 

I 97812851713·~0_CH>3Jndd 114 29/11112 9:42AM I 



Chapter Summary 

If a project is in trouble because of a lack of resources or organizational support, 
management might be willing to give the project more commitment and higher prior
ity. For example, management might agree to add more people to a project that is 
behind schedule. Adding staff, however, will reduce the project's completion time only 
if the additional people can be integrated effectively into the development team. If 
team members lack experience with certain aspects of the required technology, tempo
rary help might be obtained from IT consultants or part-time staff. Adding staff can 
mean training and orienting the new people, however. In some situations, adding 
more people to a project actually might increase the time necessary to complete the 
project because of a principle called Brooks' Law. This interesting concept was stated 
by Frederick Brooks, Jr., an IBM engineer, who observed that adding manpower to a 
late software project only makes it later. Brooks reached this conclusion when he saw 
that new workers on a project first had to be educated and instructed by existing 
employees whose own productivity was reduced accordingly. 

A QUESTION OF ETHICS ~ D1 

"Better blow the whistle;• says Roy, your friend and project teammate at Final Four 
Industries. "The project is out of control, and you know it!" "Maybe so;• you respond, 
"But that's not my call - I'm not the project manager:· What you don't say is that Stepha
nie, the project manager, feels like her career is on the line and she is reluctant to bring 
bad news to management at this time. She honestly believes that the project can catch up, 
and says that a bad report on a major project could result in bad publicity for the firm and 
fr ighten potential customers. 

To be fair, the next management progress report is scheduled in three weeks. It is 
possible that the team could catch up, but you doubt it. You wonder if there is an ethical 
question here: Even though the report isn't due yet, should a significant problem be 
reported to management as soon as possible/You are concerned about the issue, and you 
decide to discuss it w ith Stephanie.What will you say to her/ 

CHAPTER SUMMARY 

Project management is the process of planning, scheduling, monitoring, and reporting 
on the development of an information system. A successful project must be completed 
on time, within budget, and deliver a quality product that satisfies users and meets 
requirements. A project triangle shows three legs: project cost, scope, and time. A 
project manager must find the best balance among these elements because a change in 
any leg of the triangle will affect the other two legs. Project management techniques 
can be used throughout the SDLC. 

Project managers are responsible for project planning, scheduling, monitoring, and 
reporting. Planning includes identifying all project tasks and estimating the comple
tion time and cost of each. Project scheduling involves the creation of a specific time
table, usually in the form of charts that show tasks, task dependencies, and critical 
tasks that might delay the project. Project monitoring requires guiding, supervising, 
and coordinating the project team's workload. The project manager must monitor the 
progress, evaluate the results, and take corrective action when necessary to control the 
project and stay on target. Project reporting includes regular progress reports to man
agement, users, and the project team itself. Effective reporting requires strong commu
nication skills and a sense of what others want and need to know about the project. 
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I I 6 C hapter Summary 

Planning, scheduling, monitoring and reporting all take place within a larger proj
ect development framework, which includes three key steps: creating a work break
down structure, identifying task patterns, and calculating the critical path. 

A work breakdown structure must clearly identify each task and include an esti
mated duration. A task, or activity, is any work that has a beginning and an end 
and requires the use of company resources such as people, time, or money. Time 
and cost estimates for tasks usually are made in person-days. A person-day repre
sents the work that one person can accomplish in one day. Estimating the time for 
project activities is more difficult with larger systems. Project managers must con
sider the project size and scope, IT resources, prior experience with similar projects 
or systems, and applicable constraints . In addition to tasks, every project has 
events, or milestones. An event, or milestone, is a recognizable reference point that 
you can use to monitor progress. 

Task patterns establish the sequence of work in a project. Task patterns involve 
dependent tasks, multiple successor tasks, and multiple predecessor tasks. In larger 
projects, these parterns can be very complex. 

A critical path is a series of tasks which, if delayed, would affect the completion 
date of the overall project. If any task on the critical path falls behind schedule, the 
entire project will be delayed. Tasks on the critical path cannot have slack time. To 
identify the critical path, you calculate the start and finish date for each task, which 
will determine the critical path for the project. 

In project scheduling, the project manager develops a specific rime for each task, 
based on available resources and whether or not the task is dependent on other pre
decessor tasks. The manager can use graphical tools such as Gantt charts and PERT 
charts to assist in the scheduling process. 

A Gantt chart is a horizontal bar chart that represents the project schedule with 
rime on the horizontal axis and tasks arranged vertically. It shows individual tasks 
and task groups, which include several tasks. In a Gantt chart, the length of the bar 
indicates the duration of the tasks. A Gantt chart can display progress, but does not 
show task dependency details or resource assignment unless the chart was created 
with a project management program that supports dependency linking and the entry 
of other information. 

A PERT/CPM chart shows the project as a network diagram with tasks connected 
by arrows. Using a prescribed calculation method, the project manager uses a PERT 
chart to determine the overall duration of the project and provide specific informa
tion for each task, including the task IDs, their durations, start and finish times, and 
the order in which they must be performed. With this information, the manager can 
determine the critical path, which is the sequence of tasks that have no slack time and 
must be performed on schedule in order to meet the overall project deadline. 

Most project managers use powerful sofrware such as Microsofr Project to plan, 
schedule, and monitor projects. Project managers are responsible for risk manage
ment, which is the process of identifying, analyzing, anticipa ring, and monitoring 
risks to minimize their impact on the project. 

In the end, every successful information system must support business require
ments, stay within budget, and be completed on time. Sound project management 
involves the same skills as any other management. The project manager must be per
ceptive, analytical, well-organized, and a good communicator. If the project manager 
senses that the project is off-track, he or she must take immediate steps to diagnose 
and solve the problem. If the project manager fails to plan, staff, organize, supervise, 
communicate, motivate, evaluate, direct, and control properly, then the project is cer
tain to fail. Even when factors outside his or her control contribute to the failure, the 
project manager is responsible for recognizing the early warning signs and handling 
them effectively. 
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Chapter Exercises 

Questions 
1. Write the script for a one-minute explanation of basic project management concepts . 
2. What is a task? What is an event? What is a milestone? 
3. What specific information do you need to create a work breakdown structure? 
4 . What are the three main task patterns? Provide an example of each. 
5 . Explain the differences between a Gantt chart and a PERT/CPM chart. 
6. What formula can a project manager use to estimate task duration? Provide an example. 
7. What is a common problem in calculating start and finish times? Provide an example. 
8. Why is the critical path important? Why would a task be on the critical path? 
9. Why is it important to deliver effective project reports and communications? 

10. What is risk management, and why is it important? Provide an example. 

Discussion Topics 
1. In Poor Richard's Almanac, Benjamin Franklin penned the familiar lines: "For the want of a nail the 

shoe was lost, for the want of a shoe the horse was lost, for the want of a horse the rider was lost, for 
the want of a rider the battle was lost, for the want of a battle the kingdom was lost - and all for the 
want of a horseshoe nail." Looking at the outcome in hindsight, could project management concepts 
have avoided the loss of the kingdom? How? 

2. Microsoft Project is powerful, but quite expensive. As a manager, how would you justify the purchase 
of this software? 

3. Suppose you want to manage a small project, but you don't have access to project management soft· 
ware. Could you use a spreadsheet or database program instead? How? 

4. Some managers believe that they have "seat of the pants" intuition and don't need project management 
tools. Does that make sense to you? Why or why not? 

Projects 
1. Think of all the tasks that you perform when you purchase a car. Include any research, decisions, or 

financial issues that relate to the purchase. Create a work breakdown structure that shows all the 
tasks, their estimated duration, and any predecessor tasks. 

2. Perform Internet research to learn more about project risk management, and write a summary of the 
results. Be sure to search for a book titled Waltzing with Bears: Managing Risk on Software Projects, 
by Tom Demarco and Timothy Lister. 

3. Go to the Apptivo site at www.apptivo.com and download the free project management application. 
Explore the program's features, and describe what you liked and didn't like. 

4. Describe three personal experiences where project management would have helped you avoid a prob
lem or take advantage of an opportunity. Be specific. 
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ApplyYour Knowledge 

The Apply Your Knowledge section contains four mini-cases. Each case describes a situation, explains your role, and 
asks you to respond to questions by applying what you learned in the chapter. 

I 

2 

Forest Point Construction 
At Forest Point Construction, your boss says that he can estimate the total project time based on his 
personal experience. You are trying to convince him that he should use project management techniques 
to handle a complex project. 

To prove your point, you decide to use a simple example of a commercial steel building construction 
project, with eight steps. You create a hypothetical work breakdown structure, as follows: 

• Prepare the .site (3 days), and then .set the building footers (3 days). 
• Finish the foundation (5 days), and then assemble the building (3 days) . 
• When the building is assembled, start two tasks at once: finish the interior work (5 days) and set up 

an appointment for the final building inspection (15 days) . 
• When the interior work is done, start two more tasks at once: landscaping (7 days) and driveway 

paving (3 days) . 
• When the landscaping and driveway are done, do the painting (2 days). 
• Finally, when the painting is done and the final inspection has occurred, arrange the sale (2 days) . 

Now you ask your boss to review the tasks, estimate the total t ime, and write the answer on a piece of 
paper. You look at the paper and see that his guess is wrong. 

Tasks 

1. What is the correct total time? 
2 . What is the critica l path? 
3. Create a Gantt chart that shows the WBS. 
4. Create a PERT/CPM chart. 

Crescent View High School Class 
The computer science instructor at Crescent View High School asked you to visit his class and give a 
presentation about project management. You have just a few days to prepare, and you need to develop 
a presentation that describes project management tools and techniques. You can be creative, and you 
might want to include examples of actual projects that you know about. In any case, try to describe how 
projects are planned, scheduled, monitored, and reported upon. Your presentation should consist of five 
to seven slides with notes about what you are going to talk about that include the following: 

Tasks 

1. Prepare opening comments that give the class an overview of project management. 
2 . Provide the class with a glossary of the most important project management terms and definitions. 
3 . Think of a common event like buying a new home, and show the class how a project manager might 

handle the matter. 
4 . Create a short scenario with four to six tasks, some of which depend on each other. You can use the 

two preceding cases as a model. Develop a sample answer that you will show students after you give 
them a chance to analyze the tasks. 
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ApplyYour Knowledge 

Brightstar Industr ies 

You will lead a training session for new employees at Brightstar Industries. You must develop a specific 
schedule for the following tasks (the estimated duration is shown in parentheses): 

• First, you need to contact the participants and explain their roles (1 day). Then you must obtain ap· 
proval from their department managers (3 days) . 

• After you obtain the approva l, two tasks can begin at the same time: you can arrange the meeting 
room (1 day) and prepare an agenda for the initial session (8 days). 

• When the agenda is ready, you can start two more concurrent tasks: prepare the information pack· 
ets (3 days) and create visual aids (6 days). 

• When the meeting room is arranged and the information packets are ready, you can send out an 
e-mail to participants ( 1 day) . 

• Finally, after the e-mail is sent to participants and the visual aids are ready, you can conduct the JAD 
sessions (7 days). 

Tasks 

1. Prepare a list showing all tasks and their durations. 
2. Analyze the fact situation carefully to determine which tasks are concurrent and which ones depend 

on other tasks. 
3. Develop a PERT/CPM chart that shows the project. Use a format similar to Figure 3-27 on page 110. 

Use project management software if it is available. 
4. What is the critical path for this project? How do you know? 

Bayside Financial 

At Bayside Financial, where you work as a project manager, you have been asked to conduct user training 
sessions for a new information system. You must develop a specific schedule for the tasks (the estimated 
task duration for each is shown in parentheses): 

• First, confirm arrangements for the training facility you plan to use (3 days) . 
• After you have confirmed the training facility, two tasks can begin at the same time: you need to send 

an e-mail message to all department managers announcing the training sessions (1 day) and you can 
develop the training material (5 days) . 

• As soon as the training material is complete, you can work on two tasks at once: arrange to have 
copies of handout material printed (2 days) and develop a set of Power Point slides (5 days) . 

• When the Power Point slides are ready, you conduct a practice training session with the instructor 
who will assist you (2 days). 

• Finally, when the practice session is over and the handout material is ready, you can conduct the user 
training sessions ( 4 days). 

Tasks 

1. Prepare a list showing all tasks and their durations. 
2 . Analyze the fact situation carefully to determine which tasks are concurrent and which ones are 

dependent on other tasks. 
3. Create a PERT chart that shows the project. Use a format similar to Figure 3-27 on page 110.lf 

project management software is available, use it to develop the chart. 
4. What is the critical path for this project? How do you know? 
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Case Studies 

Each chapter includes a Chapter Case, a Continuing Case, a Capstone Case, and an Online Case Simulation. You can 
learn more about the Online Case Simulation in the MIS CourseMate Features section. 

Chapter Case: Town of Eden Bay (Part 2) 

The town of Eden Bay owns and maintains a fleet of vehicles. You are a systems analyst reporting 
to Dawn, the town's IT manager. 

Background 

Eden Bay is a medium-sized municipality. The town has grown rapidly, and so has the demand 
for town services. Eden Bay currently owns 90 vehicles, which the town's equipment department 
maintains. The fleet includes police cars, sanitation trucks, fire trucks, and other vehicles assigned 
to town employees. The maintenance budget has risen sharply in recent years, and people are ask
ing whether the town should continue to perform its own maintenance or outsource it to private 
firms. 

In the first part of the case, you planned a preliminary investigation for a new information sys
tem that would cut costs and improve maintenance efficiency. Based on your investigation, Dawn 
wants to move forward, and she asked you to help her present a budget request at the next Town 
Council meeting. She suggested the following to-do list: 

• First, double-check the cost and benefit data we will need for the proposal (3 days). 
• Then, start two tasks at the same time: send an e-mail message to the Town Council re

questing that the proposal be placed on the agenda (1 day), and develop the proposal it· 
self, including all necessary documents and charts (5 days). 

• As soon as the proposal is complete, start work on two tasks at once: print copies of hand· 
out material for the meeting (2 days) and develop a PowerPoint presentation (5 days). 

• When the presentation is ready, conduct a rehearsal for the Council meeting. (2 days) . 
• Finally, when the rehearsal is done and the handout material is ready, help Dawn deliver 

the presentation. (1 day) . 

Tasks 
1. Prepare a list showing all tasks and their durations. 
2. Analyze the fact situation carefully to identify any tasks that are dependent on other tasks. 
3. Create a PERT chart that shows the project. Use a format similar to Figure 3-27 on 

page 110. If project management software is available, use it to develop the chart. 
4. What is the critical path for this project? How do you know? 
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Continuing Case: Personal Trainer, Inc. 

Personal Trainer, Inc. owns and operates fi tness centers in a dozen Midwestern cities. The centers 
have done well, and the company is planning an international expansion by opening a new "su
percenter" in the Toronto area. Personal Trainer's president, Cassia Umi, hired an IT consultant, 
Susan Park, to help develop an information system for the new facility. During the project, Susan 
will work closely with Gray Lewis, who will manage the new operation. 

Background 
You are enjoying your job as a student intern at Personal Trainer. Last week, Susan asked you to 
help her plan the new information system project. Susan knows that you have completed several 
information systems courses at the local college, and that you have studied project management 
tools and techniques. 

Specifically, she wants you to get ready for the next set of systems development tasks, which 
will be requirements modeling for the new system. Yesterday, Susan called you into her office to 
discuss the specific tasks she wants you to perform. After meeting with Susan, you sit down and 
review your notes. She wants you to treat the set of tasks as a project, and to use project manage
ment skills to plan the tasks. 

Here is what she suggested to you as a work breakdown structure, including the duration she 
estimated for each task: 

• First, you need to meet with fitness center managers at other Personal Trainer locations 
(5 days). 

• After these meetings, you can conduct a series of interviews (5 days). 
• When the interviews are complete, two tasks can begin at the same time: you can review 

company records (3 days) and observe business operations (8 days). 
• When you have reviewed the records and observed business operations, you can analyze 

the BumbleBee accounting software (5 days) and study a sample of sales and billing 
transactions (2 days). 

• After completing the analysis and studying the sales transactions, prepare a report for 
Susan (1 day) 

You are excited about the opportunity to practice your skills, and you start to work on the 
following list. 

Tasks 

1. Create a table listing all tasks separately, with their duration. 
2. Identify all dependent tasks, and indicate what predecessor tasks are required. 
3. Construct a PERT/CPM chart similar to the one in Figure 3-27 on page 110. If you have ac

cess to Microsoft Project or other project management software, you can use it to help you 
create the chart. 

4. Determine the overall duration of the project, and identify the critical path. 
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Capstone Case: New CenturyWellness Group 

New Century Wellness Group offers a holistic approach to healthcare with an emphasis on pre· 
ventive medicine as well as traditional medical care. In your role as an IT consultant, you will help 
New Century develop a new information system. 

Background 

In the previous chapter, you conducted a preliminary investigation into New Century's request for 
a business support system and a medical practice support system. In your presentation to the part· 
ners, you explained that although they will communicate and share data, the two systems should 
be treated as separate IT projects. After discussing your recommendations, Dr. Jones and the part· 
ners decided to move forward with the business support system project and want you to describe 
the next steps. 

Project Management 

To ensure the quality, cost, and timeliness of the new system, you suggested that New Century use 
a project management approach. Dr. jones agreed, and he wants you develop a brief presentation 
that will describe project management concepts and benefits. You rea lize that most of the partners 
do not have project management experience, and it is important to deliver a clear, informative 
presentation. 

You plan to include an overview of project management, a step-by-step description of project 
planning, and an explanation of key terms. You also need to describe various types of task pat· 
terns, and show examples of Gantt and PERT/CPM charts. 

Tasks 
1. Create a Microsoft Power Point presentation to explain project management concepts and 

benefits. 
2. Create a Microsoft Word handout with a list of all key project management terms, including 

a definition and an example for each term. 
3. In your presentation, provide an example of an imaginary project with at least six tasks. As· 

sign task durations and dependencies that include all types of task patterns. Create a Gantt 
chart that displays the project. 

4. Use the Task 3 example to create a PERT/CPM chart. 
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CASE Tool Workshop 

Systems analysts use CASE tools to help them plan, build, and maintain information systems. To learn more about 
CASE tools, tum to Part B of the Toolkit that follows Chapter 12.You can complete these tasks with the Visible 
Analyst® CASE tool, which is available with this textbook, or a similar tool. 

Background 

As a part-time student assistant in the computer lab at your school, you were asked to evaluate various 
CASE tools. So far, you completed an overview and created a sample project called HOTEL, which in· 
eludes a number of planning statements. As you continue your analysis, you want to see how the CASE 
tool handles business process modeling (BPM). You also decide to examine the relationship between BPM 
and project management software. 

Tasks 

1. In business process modeling notation, a gateway is like a fork in the road, allowing the flow to go 
one way or another. You can learn more about gateways in the Visible Analyst Glossary feature. 

Suppose, in your software company, a key issue is whether a new product will be ready for 
release on June 1, or whether it will require further testing. If it is ready, Release Tasks can start. 
Otherwise, Testing Tasks must continue. Use Visible Analyst to create a simple business process 
model with a gateway that shows the two possible paths. 

2 . No modeling tool is perfect. For example, BPM easily shows gateways that depend on a condition, 
but most project management software does not have that built-in capability. Programmers can cre· 
ate macros or custom scripts to handle such situations, but that can be expensive and time-consum· 
ing. Some project managers have discovered that they can create an alternative task series by making 
certain tasks active or inactive, depending on a specific condition. In Microsoft Project help, search 
for information about active tasks, and write a summary of your research. Then create a PERT chart 
that shows the business process model you developed in Task 1. 
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MIS CourseMate Features 

If you have an MIS CourseMate access code, you can reinforce and extend your learning with premium content 
created for this textbook. For example, you can launch interactive Video Learning Sessions to help you understand 
systems development concepts and practice your skills. In addition, you can use MindTap Reader. which is a full, inter
active, digital e-book. 

MIS CourseMate also offers many learning features within each chapter, including an Online Case Simulation, a Criti
cal Thinking Challenge ,Video Learning Tasks, and a set of Learn It O nline activities. To log on to the MIS Course Mate 
site at www.cengagebrain.com, you must create a student account and register this book. 

Case Simulation: SCR Associates 

Session 3: Managing Systems Projects SCR 
Overview 
T he SCR Associates case study is a Web-based simulation that allows you to practice you r skills in a rea l
world environment. T he firm offers IT consulting, solutions, and training. SCR plans to open a new high
tech tra ining center, and needs to develop a Training Information Management System (TIMS) to support 
the operation. You are a newly hired systems analyst reporting to Jesse. Baker; systems group manager, and 
will help her develop the system. 

The case srudy takes you to the SCR \Veb site, where you receive e-mail and voice mail messages from 
Jesse, obtain information from SCR's resource li braries, and perform va rious tasks. Jesse has high stand
a rds, but seems very fai r. She made it clea r that she e.xpects your work to be accurate, thorough, and 
professional. 

Before You Begin 
To prepare for this work session, you should review the following topics: 

• Task definitions, examples, and main types of patterns 

• Calculating task sta rt and finish dates 

• The importance of the critical path 

How Do I Use the Online Case Simulation? 
• Read the preview, and review the Chapter 1 background material if necessary. 

• Visit the MIS CourseMate \Y/eb site at www.cengagebrain.com, locate the SCR Case Simulat ion, and 
click the intranet link. Enter you r name and the password sad10e. 

• \Vhen the opening screen displays, select this session. Then check your e-mail and voice. mai l, and start 
to work on your task list. 

Preview: Session 3 

The Tltv!S system was approved by top management. Jesse Baker, systems group manager, wants you to 
help manage the project. She said it will be a great opportunit)' to learn more a bout project management 
and practice your skills, so you'll be able to handle a fumre project on you r own. To make sure that you 
a re prepa red, you decide to srudy the project management material in your textbook and watch the Video 
Learn ing Sessions that explain project management terms, concepts, and skills. 
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Critical Thinking Challenge 

In addit ion to technical ability. IT professionals need critical thinking skills.This feature can help you practice 
perception, organization, analysis, problem-solving, and decision-making skills that will be valuable in the work
place. You can visit www.criticalthinking.org to learn more about crit ical thinking and why it is so important 

Background 
The IT group at Game Technology received approval to add a new entry-level systems analyst position. 
You will help set up the hiring timetable and create a task list to handle the interviewing logistics. After 
checking with several people in the IT department, you identified seven specific tasks, estimated their 
duration, and determined the order in which they should be performed. Now you need to create a work 
breakdown structure and a PERT chart that shows the task pattern and a critical path . 

Practice Tasks 
Visit the MIS CourseMate Web site at www.cengagebrain.com. Then navigate to the resources for this 
chapter and locate the Critical Thinking Challenge feature. You will complete two Practice Tasks, using 
what you learned in the chapter. Then you can check your answers to be sure you're ready for the 
Challenge Tasks. 

Challenge Tasks 
After you complete the Practice tasks, you learn about new developments at Game Technology. 

Yesterday, the hiring committee made a job offer to Sharon Adams and she accepted. She will start her 
new job in three weeks. You need to set up an orientation day for her, including meetings with key people, 
an introduction to the IT team, lunch with the IT director, and several other appointments. To continue, 
navigate back to the Critical Thinking Challenge feature for this chapter, select the Challenge Tasks, and 
follow the instructions. 
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MIS CourseMate Features 

Video Learning Sessions 

The Video Learning Sessions in this chapter explain how to use project management tools and 
techniques. You'll learn basic project management skills, including how to plan, organize, and 
monitor a systems project. 

Before You Begin 
To prepare for the tasks, you should review the following topics: 

• W'ork breakdown structures 
• ldemifying task patterns 
• Calculat ing the critical path 

How to Watch a Session 

127 

Go to the Management Information Systems CourseMare Web site at www.cengagebrain.com. Then navi
gate ro the resources for this book, locate the. Video Learning Sessions, and select a session. You can watch 
the session on your compmer or mobile device, and pause, rewind, or replay a video at any rime. 

Practice Tasks 
After each session, visir the Your Turn fearure ro perform the rasks and check you r answers. 

Train ing Tasks 
Suppose the IT rraining manager wants to encourage ream members to watch the Video Learning Sessions. 
To spark inreresr, she plans to posr a set of VLS previews, which you will prepare. Each preview must in
clude an overview of rhe session, a descript ion of the main topics, and one. or more screen examples from 
rhe video. To ger you sta rred, she provided a task list: 

1. Selecr a Video Learning Session from this chapter. Launch the video and nore the ride, objectives, 
and rota! running rime. Include this information in your preview. 

2. Run rhough the session and find a segment that does a good job of expla ining a specific skill or 
concepr. 

3. In the segmem you selecred, choose one or more specific screens and caprure each screen image 
wirh rhe Windows Snipping Tool. To do this in Windows 7 or Windows Vista, click Start, and then 
type Snipping Tool. In Windows 8, you can display rhe Start menu, and then rype Snipping Tool. 

4. Paste rhe screen image imo your preview and e.xplain how ir would help a viewe.r understand rhe. 
topic. Also add your comments a bout rhe video, and why it would be imporranr roan IT profes
sional. Your preview should be we.ll-organized and readable. 

Learn It Online 

In each chapter. you can use this feature to apply your knowledge and practice your skills. The exercises include 
Chapter Reinforcement Questions, Flash Cards, Practice Tests, and various games, such as Who Wants To Be a 
Computer Genius?. Wheel o( Terms. and the Crossword Puzzle Challenge. 
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PHASE SYSTEMS ANALYSIS 

--· -------------------
WAU.~, WE DON'T HAVE 
TIME TO G4THER T~E 
PP.OOUC:T REQUIRE· 
ME NT!> /VIE Ml Of 
TIME. 

) 

I WANT 'IOU TO START 
OtSIGN!NC. ~E 
PI\OOUCT ~YWAV. 
OTHtP.WISE tT WILL 
LOCO. LtK.E WE AI'.EN'T 
.r.CCOMPL!S>tiNG 1\Wi

T>t[NG. 

) 

As the D ilbert cartoon suggests, a successful project manager must determine the requ irements 

before starting the design process, not the other way around. You will learn more about 

fact-finding and modeling system requirements in the systems analysis phase. 

Systems analysis is the second of five phases in the systems development life cycle. In the 

previous phase, systems planning, you conducted a preliminary investigatio n to determine the 

project's feasibility. Now you w ill use requirements modeling, data and process modeling, and 

object modeling techniques to represent the new system. You also w ill consider various 

development strategies for the new system, and plan for the transit ion to systems design tasks. 

T he deliverable for this phase is the system requirements document. 

• 
• • • • 
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....... ....... •••• . . ....... 

OBJECTIVES 
When you finish this chapter, you will be 
able to: 

• Describe systems analysis phase activities 

• Explain joint application development UAD), 
rapid application development (RAD), and 
agile methods 

• Use a functional decomposition diagram 
(FDD) to model business functions and 
processes 

• Describe the Unified Modeling Language 
(UML) and examples of UML diagrams 

• List and describe system requirements, 
including outputs, inputs, processes, 
performance, and controls 

• Explain the concept of scalability 

• Use fact-finding techniques, including inter· 
views, documentation review, observation, 
questionnaires, sampling, and research 

• Define total cost of ownership (TCO) 

• Conduct a successful interview 

• Develop effective documentation methods to 
use during systems development 

Requirements 
Modeling 

Chapter 4 is the first of four chapters in the systems 
analysis phase. This chapter describes the process of 

gathering facts about a systems project, preparing 

documentation, and creating models that will be used to 
design and develop the system. 

After an overview of the systems analysis phase, this 
chapter describes requirements modeling techniques 
and team-based methods that systems analysts use 
to visualize and document new systems. The chap· 
ter then discusses system requirements and fact· 
finding techniques, which include interviewing, 
documentation review, observation, surveys and 
questionnaires, sampling, and research. 

If you have MIS CourseMate, you can view a 
Video Learning Session that explains how you can 
use a functional decomposition diagram (FDD) to 
model business functions and processes. 
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Introduction I 3 I 

PREVIEW CASE: Mountain View College Bookstore 

Background: Wendy Lee, manager of college services at Mountain View College, 
wants a new information system that will improve efficiency and customer service 
at the three college bookstores. 

In this part of the case, Tina Allen (systems analyst) and David Conroe (stu
dent intern) are talking about requirements modeling tasks and concepts. 

Participant s: Tina and David 
Location: Tina's office, Monday morning, October I, 2013 
Project stat us: 

Discussion t opics: 

The project has advanced to the systems analysis phase; now, Tina and David will work 
on modeling, fact-finding, and the documentation they need for a requirements model 
Modeling, team-based development strategies, fact-finding techniques, and 
documentation 

Tina: 

David: 
Tina: 

David: 
Tina: 

David: 
Tina: 

Before we get started, let me tell you about a funny Dilbert® cartoon I saw t .his morning. It begins w ith 
Alice saying to a user"l can't design your software until you tell me what you want it to do:· Instead 
of listing his requirements, he replies "What con it dol" At this point. she gets really mad, and says it can 
do whatever she designs it to do! In the final panel, he asks her, "Can you design it to tell me my 
requirements?'' 

That's funny, but o little scary, too. Hope we don't run into o situation like that! 
Me, too. T hat's w hy we have to do a good job of creating a requirements model that w ill include 
all the outputs, inputs, processes, and controls. The model w ill consist of diagrams, charts, and 
documentation. 

How will we use the model? 
We'll study it carefully and review it frequently with system users. 

Who ore the users? 
Users include bookstore staff, students, faculty members, and the college business office. External users 
might include textbook publishers and suppliers of bookstore merchandise. The main thing is to get input 
from each user group. Here's a task list to get us started: 

• .. 

FIGURE 4-1 Typical requirements modeling task list. 
e ~~ lx'.!m"'€ 201.; 

MOUNTAIN VIEW COlLEGE 
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132 Systems Analysis Phase Overview 

Systems Analysis Phase Tasks SYSTEMS ANALYSIS PHASE 

OVERVIEW 

Data and 
Process 

Modeling 

Development 
Strategies 

Object 
Modeling 

The overall objective of the systems analysis 
phase is to understand the proposed project, 
ensure that it will support business require
ments, and build a solid foundation for sys
tem development. In this phase, you use 
models and other documentation tools to 
visualize and describe the proposed system. 

Systems Analysis Activit ies 

The systems analysis phase includes the 
four main activities shown in Figure 4-2: 
requirements modeling, data and process 
modeling, object modeling, and consider
ation of development strategies. 

FIGURE 4-2 The systems analysis phase consists of requirements modeling, 
data and process modeling. object modeling, and conskleration of development 
st rategies. Notice that the systems analysis tasks are interactive, even though 
the waterfall model generally depicts sequential development. 

Although the waterfall model shows 
sequential SDLC phases, it is not 
uncommon for several phases (or certain 
tasks within a phase) to interact during 
the development process, just as they 
would in an adaptive model. For exam
ple, this occurs whenever new facts are 
learned or system requirements change 
during the modeling process. Figure 4-2 
shows typical interaction among the 
three modeling tasks: requirements mod
eling, data and process modeling, and 
object modeling. 

e O::!t;:te le.Trl "'€ 201l. 

REQUIREMENTS MODELING This chapter describes requirements modeling, which 
involves fact-finding to describe the current system and identification of the require
ments for the new system, such as outputs, inputs, processes, performance, and secu
rity. Outputs refer to electronic or printed information produced by the system. 
Inputs refer to necessary data that enters the system, either manually or in an auto
mated manner. Processes refer to the logical rules that are applied to transform the 
data into meaningful information. Performance refers to system characteristics such 
as speed, volume, capacity, availability, and reliability. Security refers to hardware, 
software, and procedural controls that safeguard and protect the system and its data 
from internal or external threats. 

DATA AND PROCESS MODELING In Chapter 5, Data and Process Modeling, you 
will continue the modeling process by learning how to represent graphically system data 
and processes using traditional structured analysis techniques. As you learned in 
Chapter 1, structured analysis identifies the data flowing into a process, the business 
rules that transform the data, and the resulting output data flow. 

OBJECT MODELING Chapter 6 discusses object modeling, which is another pop
ular modeling technique. While structured analysis treats processes and data as 
separate components, object-oriented analysis (0-0) combines data and the pro
cesses that act on the data into things called objects. These objects represent actual 
people, things, transactions, and events that affect the system. During the system 
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Join t Application Development 

development process, analysts often use both modeling methods to gain as much 
information as possible. 

DEVELOPMENT ST RAT EGIES In Chapter 7, Development Strategies, you will con
sider various development options and prepare for the transition to the systems design 
phase of the SDLC. You will learn about software trends, acquisition and development 
alternatives, outsourcing, and formally documenting requirements for the new system. 

The deliverable, or end product, of the systems analysis phase is a system require
ments document, which is an overall design for the new system. In addition, each activ
ity within the systems analysis phase has an end product and one or more milestones. 
As you learned in Chapter 3, project managers use various tools and techniques to 
coordinate people, tasks, timetables, and budgets. 

System s Analysis Skills 

You will need strong analytical and interpersonal skills to build an accurate model of 
the new system. Analytical skills enable you to identify a problem, evaluate the key ele
ments, and develop a useful solution. Interpersonal skills are especially valuable to a 
systems analyst who must work with people at all organizational levels, balance con
flicting needs of users, and communicate effectively. 

Because information systems affect people throughout the company, you should 
consider team-oriented strategies as you begin the systems analysis phase. 

Team-Based Techniques: JAD, RAD, and Agile Met hods 

The IT department's goal is to deliver the best possible information system, at the lowest 
possible cost, in the shortest possible time. To achieve the best results, system developers 
view users as partners in the development process. Greater user involvement usually 
results in better communication, faster development times, and more satisfied users. 

The traditional model for systems development was an IT department that used 
structured analysis and consulted users only when their input or approval was 
needed. Although the IT staff still has a central role, and structured analysis remains a 
popular method of systems development, most IT managers invite system users to 
participate actively in various development tasks. 

As you learned in Chapter 1, team-based approaches have been around for some 
time. A popular example is joint application development UAD), which is a user-oriented 
technique for fact-finding and requirements modeling. Because it is not linked to a spe
cific development methodology, systems developers use ]AD whenever group input and 
interaction are desired. 

Another popular user-oriented method is rapid application development (RAD). 
RAD resembles a condensed version of the entire SDLC, with users involved every 
step of the way. While JAD typically focuses only on fact-finding and require
ments determination, RAD provides a fast-track approach to a full spectrum of 
system development tasks, including planning, design, construction, and 
implementation. 

Finally, as you learned in Chapter 1, agile methods represent a recent trend that 
stresses intense interaction between system developers and users. ]AD, RAD, and agile 
methods are discussed in the following sections. 

jOINT APPLICATION DEVELOPMENT 

Joint application development UAD) is a popular fact-finding technique that brings 
users into the development process as active participants. 
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134 Joint Application Development 

User Involvement 

Users have a vital stake in an information system, and they should participate fully in 
the development process. Until recent years, the IT department usually had sole 
responsibility for systems development, and users had a relatively passive role. During 
the development process, the IT staff would collect information from users, define 
system requirements, and construct the new system. At various stages of the process, 
the IT staff might ask users to review the design, offer comments, and submit 
changes. 

Today, users typically have a much more active role in systems development. IT 
professionals now recognize that successful systems must be user-oriented, and users 
need to be involved, formally or informally, at every stage of system development. 

One popular strategy for user involvement is a JAD team approach, which 
involves a task force of users, managers, and IT professionals that works together to 
gather information, discuss business needs, and define the new system requirements. 

JAD Participants and Roles 

A JAD team usually meets over a period of days or weeks in a special conference 
room or at an off-site location. Either way, JAD participants should be insulated from 
the distraction of day-to-day operations. The objective is to analyze the existing sys
tem, obtain user input and expectations, and document user requirements for the new 
system. 

The JAD group usually has a project leader, who needs strong interpersonal and 
organizational skills, and one or more members who document and record the 
results and decisions. Figure 4-3 describes typical JAD participants and their roles. IT 
staff members often serve as JAD project leaders, but that is not always the case. 
Systems analysts on the JAD team participate in discussions, ask questions, take 
notes, and provide support to the team. If CASE tools are available, analysts can 
develop models and enter documentation from the JAD session directly into the 
CASE tool. 

A typical JAD session agenda is shown in Figure 4-4. The JAD process involves 
intensive effort by all team members. Because of the wide range of input and constant 
interaction among the participants, many companies believe that a JAD group pro
duces the best possible definition of the new system. 

JAD PARTICIPANT 

JAD project leader 

Top management 

Managers 

Users 

Systems analysts and 
other IT staff members 

Recorder 

Develops an agenda, acts as a facilitator, and leads the JAD session 

Provides enterprise-level authorization and support for the project 

Provide department-level support for the project and understanding 
of how the project must support business functions and requirements 

Provide operational-level input o n current operations, desired changes, 
input and output requirements, user interface issues, and how the proj
ect will support day-to-day tasks 

Provide technical assistance and resources for JAD team members on 
issues such as security, backup, hardware, software, and network 
capability 

Documents results of JAD sessions and works w ith systems analysts 
to build system models and develop CASE tool documentation 

FIGURE 4-3 Typical JAD participants and roles. 
CCe:!fk"t! leunrtf 201-' 
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Rapid Application Development 

Project leader 

Top management (sometimes 
called the project owner or 
sponsor) 

Project leader 

Open discussion session, 
moderated by project leader 

]AD team members working 
in smaller group sessions, 
supported by IT staff 

Group leaders 

Open discussion session, 
moderated by project leader 

Project leader 
-

• Introduce all ]AD team members 
• Discuss ground rules, goals, and objectives for the ]AD sessions 
• Explain methods of documentation and use of CASE tools, if any 

• Explain the reason for the project and express top management 
authorization and support 

• Provide overview of the current system and proposed project 
scope and constraints 

• Present outline of specific topics and issues to be investigated 

• Review the main business processes, tasks, user roles, input. and 
output 

• Identify specific areas of agreement or disagreement 
• Break team into smaller groups to study specific issues and 

assign group leaders 

• Discuss and document all system requirements 
• Develop models and prototypes 

• Report on results and assigned tasks and topics 
• Present issues that should be addressed by the overall 

]AD team 

• Review reports from small group sessions 
• Reach consensus on main issues 
• Document all topics 

• Present overall recap of ]AD session 
• Prepare report that will be sent to ]AD team members 

FIGURE 4-4 Typical agenda for a JAD session. 
f>U::tt;~ l.e:!mrtt: 2QIL 

JAD Advantages and Disadvantages 

Compared with traditional methods, ]AD is more expensive and can be cumbersome if 
the group is too large relative to the size of the project. Many companies find, how
ever, that JAD allows key users to participate effectively in the requirements modeling 
process. When users participate in the systems development process, they are more 
likely to feel a sense of ownership in the results, and support for the new system. When 
properly used, ]AD can result in a more accurate statement of system requirements, a 
better understanding of common goals, and a stronger commitment to the success of 
the new system. 

RAPID APPLICATION DEVELOPMENT 

Rapid application development (RAD) is a team-based technique that speeds up 
information systems development and produces a functioning information system. 
Like JAD, RAD uses a group approach, but goes much further. While the end prod
uct of ]AD is a requirements model, the end product of RAD is the new informa
tion system. RAD is a complete methodology, with a four-phase life cycle that 
parallels the traditional SDLC phases. Companies use RAD to reduce cost and 
development time, and increase the probability of success. 
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136 Rapi d Applicatio n D evelopment 

RAD relies heavily on prototyping and user involvement. The RAD process allows 
users to examine a working model as early as possible, determine if it meets their 
needs, and suggest necessary changes. Based on user input, the prototype is modified 
and the interactive process continues until the system is completely developed and 
users are satisfied. The project team uses CASE tools to build the prototypes and create 
a continuous stream of documentation. 

RAD Phases and Activities 

The RAD model consists of four phases: requirements planning, user design, con
struction, and cutover, as shown in Figure 4-5. Notice the continuous interaction 
between the user design and construction phases. 

Requirements Plann ing 
Tasks 
• Users, managers, and IT 

staff agree upon business 
needs, project scope, and 
systems requirements 

• Obtain approval to 
continue 

User Design Tasks 
• Interact with users 
• Build models and 

prototypes 
• Conduct intensive 

JAD·type sessions 

User 
Design 

....... 

Cutover 

Co nstruction Tasks 
• Program and 

application 
development 

• Coding 
• Unit, integration, 

and system testing 

Cutover Tasks 
• Data conversion 
• Full-scale testing 
• System changeover 
• User training 

FIGURE 4-5 The four phases of the RAD model are requirements planning, user design, construction, 
and cutover. Notice the continuous interaction between the user design and construction phases. 
e Ce·lfh"C! ~.nrnr~~: 20 1.( 

REQUIREMENTS PLANNING The requirements planning phase combines elements 
of the systems planning and systems analysis phases of the SDLC. Users, managers, 
and IT staff members discuss and agree on business needs, project scope, constraints, 
and system requirements. The requirements planning phase ends when the team 
agrees on the key issues and obtains management authorization to continue. 

USER DESIGN During the user design phase, users interact with systems analysts 
and develop models and prototypes that represent all system processes, outputs, and 
inputs. The RAD group or subgroups typically use a combination of JAD techniques 
and CASE tools to translate user needs into working models. User design is a contin
uous, interactive process that allows users to understand, modify, and eventually 
approve a working model of the system that meets their needs. 
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CONSTRUCTION The construction phase focuses on program and application 
development tasks similar to the SDLC. In RAD, however, users continue to partici
pate and still can suggest changes or improvements as actual screens or reports are 
developed. 

CUTOVER The cutover phase resembles the final tasks in the SDLC implementation 
phase, including data conversion, testing, changeover to the new system, and user 
training. Compared with traditional methods, the entire process is compressed. As a 
result, the new system is built, delivered, and placed in operation much sooner. 

RAD Objectives 

The main objective of all RAD approaches is to cut development time and expense 
by involving users in every phase of systems development. Because it is a continu
ous process, RAD allows the development team to make necessary modifications 
quickly, as the design evolves. In times of tight corporate budgets, it is especially 
important to limit the cost of changes that typically occur in a long, drawn-out 
development schedule. 

In addition to user involvement, a successful RAD team must have IT resources, skills, 
and management support. Because it is a dynamic, user-driven process, RAD is especially 
valuable when a company needs an information system to support a new business func
tion. By obtaining user input from the beginning, RAD also helps a development team 
design a system that requires a highly interactive or complex user interface. 

RAD Advantages and Disadvantages 

RAD has advantages and disadvantages compared with traditional structured analysis 
methods. The primary advantage is that systems can be developed more quickly with 
significant cost savings. A disadvantage is that RAD stresses the mechanics of the system 
itself and does not emphasize the compan/s strategic business needs. The risk is that a 
system might work well in the short term, but the corporate and long-term objectives for 
the system might not be met. Another potential disadvantage is that the accelerated time 
cycle might allow less time to develop q ualiry, consistency, and design standards. RAD 
can be an attractive alternative, however, if an organization understands the possible 
risks. 

AGILE METHODS 

In Chapter 1, you learned that agile methods attempt to develop a system incremen
tally, by building a series of prototypes and constantly adjusting them to user require
ments. As the agile process continues, developers revise, extend, and merge earlier 
versions into the final product. An agile approach emphasizes continuous feedback, 
and each incremental step is affected by what was learned in the prior steps. 

As agile methods become more popular, a large community of agile-related soft
ware and services has evolved. For example, Visual Paradigm offers Agilian, which 
includes a set of agile modeling tools, as shown in Figure 4-6 on the next page. The 
Agilian modeling toolset includes support for many modeling tools, such as the 
Unified Modeling Language, entity-relationship diagrams, data flow diagrams, and 
busine.ss process modeling, among others. Agilian's interface is similar to the 
Zachman Framework, which is described later in this chapter. 

Some agile developers prefer not to use CASE tools at all, and rei y instead on 
whiteboard displays and arrangements of movable sticky notes. This approach, they 
believe, reinforces the agile strategy: simple, rapid, flexible, and user-oriented. 
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UML Modeling 
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• GloOSary 
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Agile Methods 

• 
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FIGURE 4·6 Agilian supports various modeling too ls, such as the Unified Modeling language, use cases, and 
business process modeling, among others. 
e 1999-2011 byV1sual P;:r.:dvo 

Serum is another agile approach. The name comes from the rugby term serum, 
where team members lunge at each other to achieve their objectives, as shown in 
Figure 4·7 . The systems development version of Serum involves the same intense 
interaction, though it is more mental than physical. In a Serum session, agile team 
members play specific roles, including colorful designations such as pigs or chick· 
ens. These roles are based on the old joke about the pig and chicken who discuss a 
restaurant where ham and eggs would be served. However, the pig declines, 
because that role would require a total commitment, while for the chicken, it 
would only be a contribution. 

In the agile world, the pigs include the product owner, the facilitator, and the 
development team; while the chickens include users, other stakeholders, and manag· 
ers. Serum sessions have specific guidelines that emphasize time blocks, interaction, 
and team-based activities that result in deliverable software. An agile team uses a 
series of serums to pause the action and allow the players to reset the game plan, 
which remains in effect until the next serum. 

Agile Method Advantages and Disadvantages 

Agile, or adaptive, methods are very flexible and efficient in dealing with change. They 
are popular because they stress team interaction and reflect a set of communiry· based 
values. Also, frequent deliverables constantly validate the project and reduce risk. 

However, some potential problems exist. For example, team members need a high 
level of technical and interpersonal skills. Also, a lack of structure and documentation 
can introduce risk factors. Finally, the overall project may be subject to significant 
change in scope as user requirements continue to evolve during the project. 
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FIGURE 4-7 In a rugby serum. team members prepare to lunge at each other to achieve their objectjves. 
@ rO'.ct:rnrJv 1 Shu~W.:>::k.ocn> 

CASE IN POINT 4.1: NoRm HILLs CoLLEGE 

North Hills College has decided to implement a new registration system that w ill allow 
students to register online, as well as in person. As IT manager, you decide to set up a JAD 
session to help define the requirements for the new system. The North Hills organization 
is fairly typical, with administrative staff that includes a registrar, a student support and ser
vices team, a business office, an IT group, and a number of academic departments. Using 
this information, you start work on a plan to carry out the JAD session. Who would you 
invite to the session, and why? What would be your agenda for the sess ion, and what 
would take place at each stage of the session? 

MODELING TOOLS AND TECHNIQUES 

Models help users, managers, and IT professionals understand the design of a system. 
Modeling involves graphical methods and nontechnical language that represent the sys
tem at various stages of development. During requirements modeling, you can use vari
ous tools to describe business processes, requirements, and user interaction with the 
system. 

In Chapter 1, you learned about CASE tools that offer powerful modeling fea
tures. CASE tool modeling is discussed in detail in Part B of the Systems Analyst's 
Toolkit. 

Systems analysts use modeling and fact-find ing interactively - first they build 
fact-finding results into models, then they study the models to determine whether 
additional fact-finding is needed. To help them understand system requirements, 
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140 Modeling Tools and Techniques 

analysts use functional decomposition d iagrams, business process models, data flow 
d iagrams, and Unified Modeling Language diagrams. Any of these d iagrams can be 
created w ith CASE tools or stand-alone drawing tools if des ired. 

:Video Learning Session 
Functional DecomRosition Diagrams 

If you have an MIS CourseMate access code, you can launch interactive Video Learning 
Sessions to help you understand systems development concepts and practice your skills. 
You can watch the video on you r computer or mobile device, and pause. rewind, or replay 
the session at any t ime. To log on to the MIS CourseMate site at www.cengagebrain.com, 
you must create a student account and then register this book. 

This session is about functional decomposition diagrams (FDDs).You'lllearn about FDDs and 
why they are important, how to use FDDs to model business function and processes, and how 
to use CASE tools to create FDDs. 

D? IZ·f·hfhlai: i, 

The CASE tools in 
Part B of the 
Sy>tcms Analyst's 
Toolkit an help you 
document business 
functions and pro
cesses. develop 
graphical models. 
and provide an ovc,.... 
aJI framework for 
information system 
development. To 
learn more about 
these tools. curn to 
Part B of the 
four-part Toolkit that 
follows Chapter 12. 

Funct ional Decomposit ion Diagram s 

A functional 
decomposition diagram 
(FDD) is a top-down 
representation of a func
tion or process. Using an 
FDD, an analyst can 
show business functions 
and break them down 
into lower-level functions 
and processes. Creating 
an FDD is similar tO 

drawing an organization 
chart - you start at the 
top and work your way 
down. Figure 4-8 shows 
an FDD of a li brary sys
tem drawn with the 
Visible Analyst CASE 
tool. FDDs can be used at 
several stages of systems 
development. During 

-An 1-

..... 

--

Aq , 

-G 

FIGURE 4-8 This Visible Analyst FDD shows a library system with five 
to?"'level functions. The library Operations function includes two additional 
levels o f processes and subprocesses. 

requirements modeling, analysts use FDDs to model business functions and show 
how they are organized into lower-level processes. Those processes translate into 
program modules during application development. 

Business Process Modeling 
As you learned in Chapter 1, a business process model (BPM) describes one o r more 
business processes, such as handling an airline reservation, fi ll ing a product order, or 
updating a customer account. During requirements modeling, analysts often create 
models that use a standard language called business process modeling notation 
(BPMN). BPMN includes various shapes and symbols to represent events, processes, 
and workflows. 
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When you create a business process model 
using a CASE tool such as Visible Analyst, 
your diagram automatically becomes part of 
the overall model. In the example shown in 
Figure 4-9, using BPMN terminology, the over
all diagram is called a pool, and the designated 
customer areas are called swim lanes. 
Integrating BPM into the CASE development 
process leads to faster results, fewer errors, 
and reduced cost. Part B of the Systems 
Analyst's Toolkit describes business process 
modeling in more detail. 

J -~ .. 
I • -• • ! .. 
; 
a 

I ; r·;..:.·.-~x~::::~~:;re .. ·~~·,·j 
• ... 

I .-.;c_-:• -·r·-.o.e;; .. f-t A•tlt• -~ 
c ....... , 

• OMt S..... 
4 l, ... """'"' j 

Data Flow Diagrams 

Working from a functional decomposition 
diagram, analysts can create data flow dia
grams (DFDs) to show how the system stores, 
processes, and transforms data. The D FD in 

FIGURE 4-9 Using the Visible Analyst CASE too l, an analyst can create 
a business process d iagram. The overall diagram is called a poo l, and the 
two separate customer areas are called swim lanes. 

Figure 4-10 describes adding and removing books, 
which is a function shown in the Library Management 
diagram in Figure 4-8. Notice that the two shapes in 
the DFD represent processes, each with various inputs 
and outputs. Additional levels of information and detail 
are depicted in other, related DFDs. Data and process 
modeling is described in detail in Chapter 5. 

Unified Modeling Language 

The Unified Modeling Language (UML) is a widely used 
method of visualizing and documenting software systems 
design. UML uses object-oriented design concepts, but it 
is independent of any specific programming language 
and can be used to describe business processes and 
requirements generally. 

---r-- =::----1 ........ .,_ --
• -

---
.. - -
._ 

I -J .. ...... -- ' -- - -I 
UML provides various graphical tools, such as use 

case diagrams and sequence diagrams. During require- FIGURE 4-10 This Visible Analyst DFD shows how books 
ments modeling, a systems analyst can utilize the UML to are added and removed in a library system. 

represent the information system from a user's viewpoint. 
S~:1:hot u~ w-'!!1 pcrm_Vl~Oll from V<S be Systems Ccrpt11'1:'.1011. 

Use case diagrams, sequence diagrams, and other UML 
concepts are discussed in more detail in Chapter 6, along with other object-oriented 
analysis concepts. A brief description of each technique follows . 

USE CASE DIAGRAMS During requirements modeling, systems analysts and 
users work together to document requirements and model system functions. 
A usc case diagram visually represents the interaction between users and the 
information system. In a use case diagram, the user becomes an actor, with a 
specific role that describes how he or she interacts with the system. Systems 
analysts can draw use case diagrams freehand or use CASE tools that integrate 
the use cases into the overall system design. 

Figure 4-11 on the next page shows a simple use case diagram for a sales system 
where the actor is a customer and the use case involves a credit card validation that is 
performed by the system. Because use cases depict the system through the eyes of a 
user, common business language can be used to describe the transactions. For example, 
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·····~-

Subrnits 
Card Data Validate Credit 

Custom er 

Student 

0 

Instructor 

Registratio n 
Syt tem 

Card 

Attend Classes 

FIGURE 4-1 1 This Visible Analyst use case d iagram shows a sales system, 
where the actor is a customer and the use case is a credit card validation. 
S::reenehtlt u!.l:d w 1l ;:<rm-~0:1 from VGb e Sy$tems Ccrpt:::n'.>Or'l. 

I Name of Use Case: IL Credit card validation process 

Actor: Customer 

I Description: u Describes the credit card validation process 

Successful Completion: I. Customer clicks the input selector and 
enters credit card number and expiration date 

2. System verifies card 
3. System sends authorization message 

Alternative: I. Customer clicks the input selector and 
enters credit card number and expiration date 

2. System rejects card 
3. System sends rejection message 

Precondition: Customer has selected at least one item and 
has proceeded to checkout area 

Postcondition: Credit card information has been validated 
Customer can continue with order ...._ 

-Assumpt•ons: None 

FIGURE 4-12 This table documents the credit card validation use case shown in Figure 4-1 1. 
C ~e Leam:1~ 2014 

-

Figure 4-12 shows a table that documents 
the credit card validation use case, and 
Figure 4-13 shows a student records system, 
with several use cases and actors. 

ONa t ANI• 

Record 
Grades 

Acttltor 

Regls:Var 

FIGURE 4-13 This Visible Analyst use case diagram shows a student 

SEQUENCE D IAGRAMS A sequence 
diagram shows the timing of interactions 
between objects as they occur. A systems 
analyst might use a sequence diagram to 
show all possible outcomes, or focus on a 
single scenario. Figure 4-14 shows a simple 
sequence diagram of a successful credit 
card validation. The interaction proceeds 
from top to bottom along a vertical time
line, while the horizontal arrows represent 
messages from one object to another. 

records system. 
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Customer::Credit 
Card Customers 

I 
I 

Enter Card Number 

Authorization 

Validate 
Card::Credil Card 

Customers 

I 
I 
I 

Verity Card Number 

FIGURE 4-14 This Visible Analyst sequence diagram shows a credit card 
validation process. 
~~~ ~d With pemussoon frcr•V!oi~e Sy$'~ Corpcr.t~ 

SYSTEM REQUIREMENTS CHECKLIST 

During requirements modeling, systems developers must identify and describe all 
system requirements. A system requirement is a characteristic or feature that must be 
included in an information system to satisfy business requirements and be acceptable 
to users. System requirements serve as benchmarks to measure the overall acceptability 
of the finished system. 

System requirements fall into five general categories: outputs, inputs, processes, 
performance, and controls. Typical examples of system requirements for each cate
gory are listed below. 

Output Examples 

./ The Web site must report online volume statistics every four hours, and hourly 
during peak periods . 

./ The inventory system must produce a daily report showing the part number, 
description, quantity on hand, quantity allocated, quantity available, and unit 
cost of all sorted by part number . 

./ The contact management system must generate a daily reminder list for all 
sales reps . 

./ The purchasing system must provide suppliers with up-to-date specifications . 

./ The sales tracking system must produce a daily fast-moving-item report, listing 
all products that exceed the forecasted sales volume grouped by style, color, 
size, and reorder status . 

./ The customer analysis system must produce a quarterly report that identifies 
changes in ordering patterns or trends with statistical comparisons to the previ
ous four quarters. 
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Input Examples 

.! Manufacturing employees must swipe their ID cards into online data collection 
terminals that record labor costs and calculate production efficiency . 

.! The department head must enter overtime hours on a separate screen . 

.! Student grades must be entered on machine-scannable forms prepared by the 
instructor . 

.! Each input form must include date, time, product code, customer number, and 
quantity . 

.! Data entry screens must be uniform, except for background color, which can be 
changed by the user . 

.! A data entry person at the medical group must input patient services into the 
billing system. 

Process Examples 

.! The student records system must calculate the GPA at the end of each semester . 

.! As the final step in year-end processing, the payroll system must update 
employee salaries, bonuses, and benefits and produce tax data required by 
the IRS . 

.! The warehouse distribution system must analyze daily orders and create a rout
ing pattern for delivery trucks that maximizes efficiency and reduces unneces
sary mileage . 

.! The human resources system must interface properly with the existing payroll 
system . 

.! The equipment rental system must not execute new rental transactions for 
customers who have overdue accounts . 

.! The prescription system must automatically generate an insurance claim form. 

Performance Examples 

.! The system must support 25 users online simultaneously . 

.! Response time must not exceed four seconds . 

.! The system must be operational seven days a week, 365 days a year . 

.! The accounts receivable system must prepare customer statements by the third 
business day of the following month . 

.! The student records system must produce class lists within five hours after the 
end of registration . 

.! The online inventory control system must flag all low-stock items within one 
hour after the quantity falls below a predetermined minimum. 

Control Examples 

.! The system must provide logon security at the operating system level and at the 
application level. 

.! An employee record must be added, changed, or deleted only by a member of 
the human resources department . 

.! The system must mainta in separate levels of security for users and the system 
administrator. 
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Future Growth, Costs, and Benefits 

.! All transactions must have audit trails . 

.! The manager of the sales department must approve orders that exceed a 
customer's credit limit . 

.! The system must create an error log file that includes the error type, 
description, and time. 

fUTURE GROWTH, COSTS, AND BENEFITS 

In addition to the system requirements, systems analysts must consider scalability, 
which determines how a system will handle future growth and demands, and the total 
cost of ownership, which includes all future operational and support costs. 

Scalability 

Scalability refers to a system's ability to handle increased business volume and transac
tions in the future. Because it will have a longer useful life, a scalable system offers a 
better return on the initial investment. 

To evaluate scalability, you need information about projected future volume for all 
outputs, inputs, and processes. For example, for a Web-based order processing system, 
you would need to know the maximum projected number of concurrent users, the 
periods of peak online activity, the number and types of data items required for each 
transaction, and the method of accessing and updating customer files. 

Even to print customer statements, you need to know the number of active accounts 
and have a forecast for one, two, or five years because that information affects future 
hardware decisions. In addition, with realistic volume projections, you can provide reli
able cost estimates for related expenses, such as postage and online charges. 

Similarly, to ensure that a Web-based hotel reservation system is sufficiently scal
able, you would need to project activity levels for several years of operation. For 
example, you might forecast the frequency of online queries about room availability 
and estimate the time required for each query and the average response rime. With that 
information, you could estimate server transaction volume and network requirements. 

Transaction volume has a significant impact on operating costs. When volume 
exceeds a system's limitations, maintenance costs increase sharply. Volume can change 
dramatically if a company expands or enters a new line of business. For example, a 
new Internet-based marketing effort might require an additional server and 24-hour 
technical support. 

Data storage also is an important scalability issue. You need to determine how 
much data storage is required currently and predict future needs based on system 
activity and growth. Those requirements affect hardware, software, and network 
bandwidth needed to maintain system performance. You also must consider data 
retention requirements and determine whether data can be deleted or archived on a 
specific timetable. 

Total Cost of Ownership 

In addition to direct costs, systems developers must identify and document indirect 
expenses that contribute to the total cost of ownership (TCO). TCO is especially 
important if the development team is assessing several alternatives. After considering 
the indirect costs, which are not always apparent, a system that seems inexpensive ini
tially might actually turn out to be the most costly choice. One problem is that cost 
estimates tend to understate indirect costs such as user support and downtime pro
ductivity losses. Even if accurate figures are unavailable, systems analysts should try 
to identify indirect costs and include them in TCO estimates. 
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The financial analysis 
tools in Part C of 
the Systems Analyst's 
Toolkit can help you 
analyze project 
costs, benefits, and 
economic feasibility. 
To learn more about 
these tools, tum to 
Part C of the four· 
part Toolkit that fol
lows Chapter 12. 
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146 Fact-Finding 

Solutions, Software, Servlces Because cost control is so important, 
vendors often claim that their products or 
services will reduce TCO significantly. For 
example, HP reaches out to potential cus
tomers with online videos, like the one 
shown in Figure 4-15, in which HP urges 
viewers to Take the TCO Challenge. The 
video relates to legacy infrastructure costs, 
and asks a provocative question: "You 
know you are spending too much - but 
where?" To answer the question, interested 
viewers can download a step-by-step TCO 
analysis that HP created. --... --,.. ....... 

FIGURE 4-15 HP urges viewers to Take the TCO Challenge. Interested 
viewers can download a step-by-step TCO analysis that HP created. 

Microsoft has developed a method for 
measuring total costs and benefits, called 
Rapid Economic Justification (REJ). 
According to Microsoft, REJ is a framework 
to analyze and optimize IT investments. The 
basic REJ model shown in Figure 4-16 
emphasizes business improvements that 
generate specific financial value. e 2012 Hewlc:t!·~ o~lcp!rl!!!l! Ccc"'!p;:n;,; l..f! 

fACT-fiNDING 

SOUITlCIII lbSil 

FIGURE 4-16 Microsoft claims that its Rapid Economic Justification (REJ) 
can help optimize IT investments. 

Now that you understand the categories of 
system requirements, scalability, and TCO, 
the next step is to begin collecting inform a
tion. Whether you are working on your 
own or as a member of a JAD team, during 
requirements modeling you will use various 
fact-finding techniques, including inter
views, document review, observation, sur
veys and questionnaires, sampling, and 
research. 

Sere:erd!ot u:;c.d wt.h P=:rtnsscn f!1lm M-ucliCII\. 

Fact-Finding Overview 

Although software can help you to gather and analyze facts, no program actually 
performs fact-finding for you. First, you must identify the information you need. 
Typically, you begin by asking a series of questions, such as these: 

• What business functions are supported by the current system? 

• What strategic objectives and business requirements must be supported by the 
new system? 

• What are the benefits and TCO of the proposed system? 

• What transactions will the system process? 

• What information do users and managers need from the system? 

• Must the new system interface with legacy systems? 
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Fact-Finding 

• What procedures could be eliminated by business process reengineering? 

• What security issues exist? 

• What risks are acceptable? 

• What budget and timetable constraints will affect system development? 

To obtain answers to these questions, you develop a fact-finding plan, which can 
involve another series of questions (who, what, where, when, and how), or use a more 
structured approach such as the Zachman Framework, which is explained in a fol
lowing section. Either way, you will develop a strategy, carry out fact-finding tech
niques, document the results, and prepare a system requirements document, which is 
presented to management. 

Who, W hat, Where, When, How, and W hy? 

Fact-finding involves answers to five familiar questions: who, what, where, when, and 
how. For each of those questions, you also must ask another very important question: 
why. Some examples of these questions are: 

1. Who? Who performs each of the procedures within the system? Why? Are the 
correct people performing the activity? Could other people perform the tasks 
more effectively? 

2. What? What is being done? What procedures are being followed? Why is 
that process necessary? Often, procedures are followed for many years 
and no one knows why. You should question why a procedure is being 
followed at all. 

3. Where? Where are operations being performed? Why? Where could they be 
performed? Could they be performed more efficiently elsewhere? 

4. When? When is a procedure performed? Why is it being performed at this 
time? Is this the best time? 

5. How? How is a procedure performed? Why is it performed in that manner? 
Could it be performed better, more efficiently, or less expensively in some other 
manner? 

There is a difference between asking what is being done and what could or should 
be done. The systems analyst first must understand the current situation. Only then 
can he or she tackle the question of what should be done. Figure 4-17 lists the basic 
questions and when they should be asked. Notice that the first two columns relate to 
the current system, but the third column focuses on the proposed system. 

CURRENT SYSTEM 

Who does it? 

What is done? 

Where is it done? ... 
When is it done? 

I How is it done? 

WITt does this person do it? 

Why is it done? 

WITt is it done there? 

Why is it done then? 

WITt is it done this wq? 

PROPOSED SYSTEM 

Who should do it? 

What should be done? 

Where should it be done? 

When should it be done? 

How should it be done? 

FIGU RE 4-17 Sample questions during requirements modeling as the focus shifts from the current system to 
the proposed system. 
e ~ l.e:!m"'€ 2o14 
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148 Interviews 

The Zachman Framework 

In the 1980s, John Zachman observed how industries such as architecture and 
construction handled complex projects, and he suggested that the same ideas could be 
applied to information systems development. His concept, the Zachman Framework for 
Enterprise Architecture, is a model that asks the traditional fact-finding questions in a 
systems development context, as shown in Figure 4-18. The Zachman Framework is a 
popular approach, and the Visible Analyst CASE tool now includes a Zachman 
Framework interface that allows users to view a systems project from different perspec
tives and levels of detail. The Zachman Framework helps managers and users understand 
the model and ensures that overall business goals translate into successful IT projects. 

Visible Analyst - [Zachman Framework) 

1111! file Edit View Options Repository Diagram Tools Window Help 

!D l!L.l e3 liilaA 

FIGURE 4- 18 Visible Analyst uses the Zachman Framework for Enterprise Architecture. The Zachman 
concept presents tradrtional fact ·finding questions in a systems development context. 
Scn:e:1~t 1....:cd w l.h pe:r:nlo!)On (ro:n V &bh: S:f;tems C<lrpo~.>l'X'I. 

INTERVIEWS 

Interviewing is an important fact-finding tool during the systems analysis phase. An 
interview is a planned meeting during which you obtain information from another 
person. You must have the skills needed to plan, conduct, document, and evaluate 
interviews successfully. 

After you identify the information you need, as described earlier in the chapter, you 
can begin the interviewing process, which consists of seven steps for each interview: 

1. Determine the people to interview. 

2. Establish objectives for the interview. 

3. Develop interview questions. 

4. Prepare for the interview. 

5. Conduct the interview. 
6. Document the interview. 

7. Evaluate the interview. 
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Inter views 

Step I: Determine the People to Interview 

To get an accurate picture, you must select the right people to interview and ask them 
the right questions. During the preliminary investigation, you talked mainly to middle 
managers or department heads. Now, during the systems analysis phase, you might 
need to interview people from all levels of the organization. 

Although you can select your interview candidates from the formal organization 
charts that you reviewed earlier, you also must consider any informal structures that 
exist in the organization. Informal structures usually are based on interpersonal rela
tionships and can develop from previous work assignments, physical proximity, 
unofficial procedures, or personal relationships such as the informal gathering 
shown in Figure 4-19. In an informal structure, some people have more influence or 
knowledge than appears on an organization chart. Your knowledge of the company's 
formal and informal structures helps you determine the people to interview during 
the systems analysis phase. 

Should you interview several people at the same time? Group interviews can save 
time and provide an opportunity to observe interaction among the participants. Group 
interviews also can present problems. One person might dominate the conversation, 
even when questions are addressed specifically to others. Organization level also can 
present a problem because the presence of senior managers in an interview might pre
vent lower-level employees from expressing themselves candidly. 

Step 2: Establish Objectives for the Inte rview 

After deciding on the people to interview, you must estab
lish objectives for the session. First, you should determine 
the general areas to be discussed, and then list the facts you 
want to gather. You also should try to solicit ideas, sugges
tions, and opinions during the interview. 

The objectives of an interview depend on the role of the 
person being interviewed. Upper-level managers can provide 
the big picture and help you to understand the system as a 
whole. Specific details about operations and business pro
cesses are best learned ftom people who actually work with 
the system on a daily basis. 

In the early stages of systems analysis, interviews usually 
are general. As the fact-finding process continues, however, 
the interviews focus more on specific topics. Interview 
objectives also vary at different stages of the investigation. 
By setting specific objectives, you create a framework that 
helps you decide what questions to ask and how to phrase 
the questions. 

Step 3: Develop Interview Questions 

149 

Creating a standard list of interview questions helps to 
keep you on track and avoid unnecessary tangents. Also, if 
you interview several people who perform the same job, a 
standard question list allows you to compare their 
answers. Although you have a list of specific questions, 
you might decide to depart from it because an answer to 

FIGU RE 4-19 W hen setting up interviews, an analyst 
should look outside a formaJ organization chart to 
identify people who might provide valuable information. 
e na:n:I"':U'T!ar-JS~:::kph:r.o 

Cql~Ti~ 20U C<~ ~ All Ri~ Jt~\'fd, Ml)' WI bee~ 0(&111(<,1. ~ d11p~. in wholo Ill' i3 fWl.-~ w tl~nx :i,Vr.s. Wtt(' tir.l pv!)> OC'!II«II m.or be W!'fm1«1 £rvm e:,e elk-o.lk ~ t01r('4«(t.), 
&litQria) nvkw hMo ok(tll(l.l lh;,l •n)· w~ IX'!I1«11 Otoe$ n\1'1 a81(riollll) ' illt'!«ttllt q.-utJI I~"ttin& e<pcno:!>,Jf, (:(Oft(: IA-=c re.e...,~ !he :i~ 10 ~~ l!<.kliti(IO'I.-1 QO!I1(tl1 ll WI)' d~«~ -1 $11bo(qunr; n,;;. fO!riW«~, m;uiro ._ 

I 97812851713·~0_CH:>4 .1ndd 1-19 29/11112 9:52AM I 



I SO Interviews 

one question leads to another topic that you want to pursue. That question or topic 
then should be included in a revised set of questions used to conduct future inter
views. If the question proves to be extremely important, you may need to return to 
a previous interviewee to query him or her on the topic. 

The interview should consist of several different kinds of questions: open-ended, 
closed-ended, or questions with a range of responses. When you phrase your ques
tions, you should avoid leading questions that suggest or favor a particular reply. For 
example, rather than asking, "What advantages do you see in the proposed system?" 
you might ask, "Do you see any advantages in the proposed system?" 

OPEN-ENDED QUESTIONS Open-ended questions encourage spontaneous and 
unstructured responses. Such questions are useful when you want to understand a 
larger process or draw out the interviewee's opinions, attitudes, or suggestions. Here 
are some examples of open-ended questions: What are users saying about the new 
system? How is this task performed? Why do you perform the task that way? How 
are the checks reconciled? What added features would you like to have in the new 
billing system? Also, you can use an open-ended question to probe further by asking: 
Is there anything else you can tell me about this topic? 

CLOSED-ENDED QUESTIONS Closed-ended questions limit or restrict the 
response. You use closed-ended questions when you want information that is more 
specific or when you need to verify facts. Examples of closed-ended questions include 
the following: How many personal computers do you have in this department? Do 
you review the reports before they are sent out? How many hours of training does a 
clerk receive? Is the calculation procedure described in the manual? How many cus
tomers ordered products from the Web site last month? 

RANGE-OF-RESPONSE QUESTIONS Range-of-response questions are closed-ended 
questions that ask the person to evaluate something by providing limited answers to 
specific responses or on a numeric scale. This method makes it easier to tabulate the 
answers and interpret the results. Range-of-response questions might include these: On 
a scale of 1 to 10, with 1 the lowest and 10 the highest, how effective was your train
ing? How would you rate the severity of the problem: low, medium, or high? Is the 
system shutdown something that occurs never, sometimes, often, usually, or always? 

Step 4: Prepare for the Interview 

After setting the objectives and developing the questions, you must prepare for the 
interview. Careful preparation is essential because an interview is an important meeting 
and not just a casual chat. When you schedule the interview, suggest a specific day and 
time and let the interviewee know how long you expect the meeting to last. It is also a 
good idea to send an e-mail or place a reminder call the day before the interview. 

Remember that the interview is an interruption of the other person's routine, so 
you should limit the interview to no more than one hour. If business pressures force 
a postponement of the meeting, you should schedule another appointment as soon 
as it is convenient. Remember to keep department managers informed of your meet
ings with their staff members. Sending a message to each department manager listing 
your planned appointments is a good way to keep them informed. Figure 4-20 is an 
example of such a message. 

You should send a list of topics to an interviewee several days before the meeting, 
especially when detailed information is needed, so the person can prepare for the inter
view and minimize the need for a follow-up meeting. Figure 4-21 shows a sample mes
sage that lists specific questions and confirms the date, time, location, purpose, and 
anticipated duration of the interview. 

Cql~Ti~ 20U C<~ ~ All Ri~ Jt~\'fd, Ml)' WI bee~ 0(&111(<,1. ~ d11p~. in wholo Ill' i3 fWl.-~ w tl~nx :i,Vr.s. Wtt(' tir.l pv!)> OC'!II«II m.or be W!'fm1«1 £rvm e:,e elk-o.lk ~ t01r('4«(t.), 
&litQria) nvkw hMo ok(tll(l.llh;,l •n)· w~ IX'!I1«11 Otoe$ n\1'1 a81(riollll) ' illt'!«ttllt q.-utJI I~"ttin& e<pcno:!>,Jf, (:(Oft(: IA-=c re.e...,~ !he :i~ 10 ~~ l!<.kliti(IO'I.-1 QO!I1(tl1 ll WI)' d~«~-1 $11bo(qunr; n,;;. fO!riW«~, m;uiro ._ 

I 97812851713·~0_CH:>4 .1ndd 150 29/11112 9:52AM I 



Interviews 

If you have questions about 
documents, ask the interviewee 
to have samples available at the 
meeting. Your advance memo 
should include a list of the docu
ments you want to discuss, if 
you know what they are. Also, 
you can make a general request 
for documents, as the analyst 
did in her e-mail shown in 
Figure 4-21. 

Two schools of thought exist 
about the best location for an 
interview. Some analysts believe 
that interviews should take 
place in the interviewee's office, 
whereas other analysts feel that 
a neutral location such as a con
ference room is better. 
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FIGURE 4-20 Sample message to a department head about interviews. 
@ C~e le:tmrne 2014 
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• 
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Supporters of interviews in 
the interviewee's office believe 
that is the best location because 
it makes the interviewee feel 
comfortable during the meeting. 
A second argument in favor • • • -Cl--of the interviewee's office is that 
the office is where he or she 
has the easiest access to support
ing material that might be 
needed during the discussion. If 
you provide a complete list of 
topics in advance, howeve~; the 
interviewee can bring the neces
sary items to a conference room 
or other location. 

Supporters of neutral loca
tions stress the importance of 
keeping interruptions to a mini
mum so both people can con
centrate fully. In addition, an 
interview that is free of interrup
tions takes less time. If the meet
ing does take place in the 
interviewee's office, you should 
suggest tactfully that all calls be 
held until the conclusion of the 
interview. 
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FIGURE 4-21 Sample message to confirm an interview. 
e<:evr;e l.e.:nlll!fl lOI ~ 

Step 5: Conduct the Interview 

After determining the people to interview, setting your objectives, and preparing the 
questions, you should develop a specific plan for the meeting. When conducting an 
interview, you should begin by introducing yourself, describing the project, and 
explaining your interview objectives. 
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152 Interviews 

During the interview, ask questions in the order in which you prepared them, and 
give the interviewee sufficient time to provide thoughtful answers. Establishing a 
good rapport with the interviewee is important, especially if this is your first meeting. 
If the other person feels comfortable and at ease, you probably will receive more com
plete and candid answers. Your primary responsibility during an interview is to listen 
carefully to the answers. Analysts sometimes hear only what they expect to hear. You 
must concentrate on what is said and notice any nonverbal communication that takes 
place. This process is called engaged listening. 

After asking a question, allow the person enough time to think about the question 
and arrive at an answer. Studies have shown that the maximum pause during a con
versation is usually three to five seconds. After that interval, one person will begin 
talking. You will need to be patient and practice your skills in many actual interview 
situations to be successful. 

When you finish asking your questions, summarize the main points covered in the 
interview and explain the next course of action. For example, mention that you will 
send a follow-up memo or that the interviewee should get back to you with certain 
information. When you conclude the interview, thank the person and encourage him 
or her to contact you with any questions or additional comments. Also, when the 
interview ends, it is a good idea to ask the interviewee whether he or she can suggest 
any additional topics that should be discussed. 

After an interview, you should summarize the session and seek a confirmation 
from the other person. By stating your understanding of the discussion, the inter
viewee can respond and correct you, if necessary. One approach is to rephrase the 
interviewee's answers. For example, you can say, "If I understand you correctly, you 
are saying that .. . "and then reiterate the information given by the interviewee. 

Step 6: Document the Inte rview 

Although taking notes during an interview has both advantages and disadvantages, 
the accepted view is that note taking should be kept to a minimum. Although you 
should write down a few notes to jog your memory after the interview, you should 
avoid writing everything that is said. Too much writing distracts the other person and 
makes it harder to establish a good rapport. 

After conducting the interview, you must record the information quickly. You 
should set aside time right after the meeting to record the facts and evaluate the 
information. For that reason, try not to schedule back-to-hack interviews. Studies 
have shown that 50 percent of a conversation is forgotten within 30 minutes. You, 
therefore, should use your notes to record the facts immediately so you will not for
get them. You can summarize the facts by preparing a narrative describing what 
took place or by recording the answers you received next to each question on your 
prepared question list. 

Small, portable recorders are effective tools for interviews, but some people are 
uncomfortable when they are used. Before using a recorder, you should discuss its use 
with the interviewee. Assure the interviewee that you will erase the recording after 
you transcribe your notes and that you will stop anytime during the interview at his 
or her request. If you ask sensitive questions or the interviewee wants to answer a 
question without being recorded, explain that you will turn off the recorder for a 
period of time during the interview. 

Instead of using a traditional recorder that calls attention to its presence, an inter
viewer can use built-in audio (or even video) recording features on a notebook or 
mobile device. Also, as the Documentation section on page 160 points out, an inter
viewer can use powerful information management software, such as Microsoft 
OneNote, to record the meeting, store the results, and create a searchable file for easy 
access. 
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Interviews 

Whether or not you record the meeting, you should listen carefully to the inter
viewee's responses so you can ask good follow-up questions. Otherwise, you might 
have to return for a second visit to ask the questions you missed the first time. Also, 
remember that each recorded interview takes twice the amount of time because you 
must listen to or view the recorded meeting again after conducting the interview 
itself. 

After the meeting, send a memo to the interviewee expressing your appreciation 
for his or her time and cooperation. In the memo, you should note the date, time, 
location, purpose of the interview, and the main points you discussed so the inter
viewee has a written summary and can offer additions or corrections. 

Step 7: Evaluate the Interview 

In addition to recording the facts obtained in an interview, try to identify any possi
ble biases. For example, an interviewee who tries to protect his or her own area or 
function might give incomplete answers or refrain from volunteering information. 
Or, an interviewee with strong opinions about the current or future system might dis
tort the facts. Some interviewees might answer your questions in an attempt to be 
helpful even though they do not have the necessary experience to provide accurate 
information. 

CASE IN POINT 4.2: DEEP RivER COLLEGE 

Deep River College is a two-year school in Southern Califomia. Twice a year, the fund
raising office at Deep River mails requests for donations to the alumni. The staff uses a word 
processing program and a personal information database to create personalized letters. Data 
on past contributions and other alumni information, however, is stored manually. The dean, 
Alexandra Ali, recently submitted a systems request asking the college's IT department to 
develop a computerized alumni information system. The school does not have a formal sys
tems review committee, and each department has an individual budget for information ser
vices. 

Eddie Bateman, a systems analyst, performed a preliminary investigation and he concluded 
that the system met all the feasibility tests. After reading his report, Alexandra asked him to 
proceed with the systems analysis phase. Eddie has scheduled an interview with her, and he 
has asked you to help him prepare for the meeting. Specifically, he wants you to list all the top
ics he should cover during the interview. Eddie also wants you to prepare a list of specific 
questions that he should ask. Be sure to include open-ended, closed-ended, and range-of
response questions. 

Unsuccessful Interviews 

No matter how well you prepare for interviews, some are not successful. One of the 
main reasons could be that you and the interviewee did not get along well. Such a situa
tion can be caused by several factors. For example, a misunderstanding or personality 
conflict could affect the interview negatively, or the interviewee might be afraid that 
the new system will eliminate or change his or her job. 

In other cases, the interviewee might give only short or incomplete responses to 
your open-ended questions. If so, you should switch to closed-ended questions or 
questions with a range of responses, or try rephrasing your open-ended questions into 
those types of questions. If that still does not help, you should find a tactful way to 
cone! ude the meeting. 
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15 4 Other Fact-Finding Techniques 

Continuing an unproductive interview is difficult. The interviewee could be more 
cooperative later, or you might find the information you seek elsewhere. If failure to 
obtain specific information will jeopardize the success of the project, inform your 
supervisor, who can help you decide what action to take. Your supervisor might con
tact the interviewee's supervisor, ask another systems analyst to interview the person, 
or find some other way to get the needed information. 

CASE IN POINT 4.3: FAsTPAK OVERNIGHT PACKAGE SYSTEM 

FastPak, the nation's fourth-largest overnight package system, is headquartered in Los 
Angeles, California. jesse Evans is a systems analyst on an IT team that is studying ways to 
update FastPak's package tracking system. jesse prepared well for her interview with jason 
Tanya, FastPak's executive vice president. Mr. Tanya did not ask his assistant to hold his calls 
during the meeting, however. After several interruptions, jesse tactfully suggested that she 
could come back another t ime, or perhaps that Mr. Tanya might ask his assistant to hold his 
calls. "No way;• he replied. "I'm a very busy man and we'll just have to fit this in as we can, 
even if it takes all day:' jesse was unprepared for his response.What are her options/Is an 
analyst always in control ofthis kind of situation/ Why or why not1 

OTHER fACT-fiNDING TECHNIQUES 

In addition to interviewing, systems analysts use other fact-finding techniques, includ
ing document review, observation, questionnaires and surveys, sampling, and 
research. Such techniques are used before interviewing begins to obtain a good over
view and to help develop better interview questions. 

Document Review 

Document review can help you understand how the current system is supposed to 
work. Remember that system documentation sometimes is out of date. Forms can 
change or be discontinued, and documented procedures often are modified or elimi
nated. You should obtain copies of actual forms and operating documents currently 
in use. You also should review blank copie.s of forms, as well as samples of actual 
completed forms. You usually can obtain document samples during interviews with 
the people who perform that procedure. If the system uses a software package, you 
should review the documentation for that software. 

O bserva t ion 

The observation of current operating procedures is another fact-finding technique. 
Seeing the system in action gives you additional perspective and a better understand
ing of system procedures. Personal observation also allows you to verify statements 
made in interviews and determine whether procedures really operate as they are 
described. Through observation, you might discover that neither the system documen
tation nor the interview statements are accurate. 

Personal observation also can provide important advantages as the development 
process continues. For example, recommendations often are better accepted when 
they are based on personal observation of actual operations. Observation also can 
provide the knowledge needed to test or install future changes and can help build 
relationships with the users who will work with the new system. 

Cql~Ti~ 20U C<~ ~ All Ri~ Jt~\'fd, Ml)' WI bee~ 0(&111(<,1. ~ d11p~. in wholo Ill' i3 fWl.-~ w tl~nx :i,Vr.s. Wtt(' tir.l pv!)> OC'!II«II m.or be W!'fm1«1 £rvm e:,e elk-o.lk ~ t01r('4«(t.), 
&litQria) nvkw hMo ok(tll(l.llh;,l •n)· w~ IX'!I1«11 Otoe$ n\1'1 a81(riollll) ' illt'!«ttllt q.-utJI I~"ttin& e <pcno:!>,Jf, (:(Oft(: IA-=c re.e...,~ !he :i~ 10 ~~ l!<.kliti(IO'I.-1 QO!I1(tl1 ll WI)' d~«~-1 $11bo(qunr; n,;;. fO!riW«~, m;uiro ._ 

I 97812851713·~0_CH:>4 .1ndd 154 29/11112 9:52AM I 



Other Fact-Finding Techniques 

Plan your observations in advance by preparing a checklist of specific tasks you 
want to observe and questions you want to ask. Consider the following issues when 
you prepare your list: 

1. Ask sufficient questions to ensure that you have a complete understanding of 
the present system operation. A primary goal is to identify the methods of han
dling situations that are not covered by standard operating procedures. For 
example, what happens in a payroll system if an employee loses a time card? 
What is the procedure if an employee starts a shift 10 minutes late but then 
works 20 minutes overtime? Often, the rules for exceptions such as these are 
not written or formalized; therefore, you must try to document any procedures 
for handling exceptions. 

2. Observe all the steps in a transaction and note the documents, inputs, outputs, 
and processes involved. 

3. Examine each form, record, and report. Determine the purpose each item of 
information serves. 

4. Consider each user who works with the 
system and the following questions: 
What information does that person 
receive from other people? What infor
mation does this person generate? How 
is the information communicated? How 
often do interruptions occur? How 
much downtime occurs? How much 
support does the user require, and who 
provides it? 

5. Talk to the people who receive current 
reports to see whether the reports are 
complete, timely, accurate, and in a use
ful form. Ask whether information can 
be eliminated or improved and whether 
people would like to receive additional 
information. 

As you observe people at work, as shown 
in Figure 4-22, consider a factor called the 
Hawthorne Effect. The name comes from a 
well-known study performed in the 
Hawthorne plant of the Western Electric 
Company in the 1920s. The purpose of the 
study was to determine how various changes 
in the work environment would affect 
employee productivity. The surprising result 
was that productivity improved during 
observation whether the conditions were 
made better or worse. Researchers concluded 
that productivity seemed to improve when
ever the workers knew they were being 
observed. 

ISS 

Although some recent studies have raised 
questions about the original findings, you 
should be a ware that observation can and does 
have an effect on normal operations. With this 
in mind, always give advance notice to the 

FIGURE 4-22 The Hawthorne study suggested that worker produc· 
tivity improves during observation. Always consider the Hawthorne 
Effect when observing the operation of an existing system. 
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156 Other Fact-Finding Techniques 

supervisor in that area. In some situations, it might be helpful to explain the purpose 
of your visit to the people being observed. 

Questionnaires and Surveys 

In projects where it is desirable to obtain input from a large number of people, 
a questionnaire can be a valuable tool. A questionnaire, also called a survey, is a 
document contain ing a number of standard questions that can be sent to many 
individuals. 

Questionnaires can be used to obtain information about a wide range of topics, 
including workloads, reports received, volumes of transactions handled, job duties, 
difficulties, and opinions of how the job could be performed better or more effi
ciently. Figure 4-23 shows a sample questionnaire that includes several different 
question and response formats. 

rn Sample Questionnaire.pdf - Adobe Acroba... 1:1 

File Edit View Document Comments Forms Tools Advanced 

Window Help 

PURCHASE REQUISITION QUESTIONNAIRE 

Pal Kine, VIce President Finance. has asked us to lnves~te the ptXchMe requisition process to see ~ It 
can be irrll)fO..-ed. YOOJt i!"pJ1 oonccming 1111$ reqe,.~i$iiJOn J)ti::)Ce$$ will r>o "cry valvat>lc. We 'N()I)Icf gr~tly 
appreciate it il you could complete the following questionnailt and return M by March 1 0 to Dana .Aiarez in 
lnlonnatlon te<:hi"'IJo9Y. II you have any questlofls. please call Dana a1 x2561. 

A, YOUR OBSERVATIONS 
p_,<»e t~n~ e..ch <l.,.~ion by chlldQng one box. 

1, I-IO'N II'IM'Y p...-cha&e re~isi60n$ d el vou pt00910S in tl'le pi~$! fNe worl(ing day$'? ----

2 , What percenlage of )'OUr lime Is &pent ~g reqt~Goc<lns? 
I I undGr 20% I I 6Cl-79% 
I 121--39'% I J 80% or more 
I I 4D-59% 

3. Oo you l:lei$'Y9 100 mQny tff()f$ $Xi&t on requi&ilion&? 
I I,... 
I I "' 

... Out <II &rory 100 requlslllon& you process, now many conlaln errors? 
I 1 lcwor '"''" $ I I 20 to 29 
I I Slo9 I J 30 to39 
1 1 tOto t4 1 J A0to49 
I I 15t>0 19 I J 50 0f'r'I'IOU~ 

5. What etrOfS do you .see mo!'lt oi'W!n on requiSitions? (Pia~ a 1 next to th~ most common ~or, 
place a 2 next 10 lhe seooncl elc.) 
I I inoomx:t ch;ugc NJmlxtr I I mi$$.,9 ;)Uifloriz;llion 
1 1 IMS~g Charge k'IIOrmation 1 1 «her (please explak'l) -------
1 l <~rill'me6c en'()f$ 

( 1 inootrecl diSCOUI'JI pe-toeM used 

B. YOUR SUGGESOONS 
Aease be speeilie, and gi~,~e exaf'l-.:>les if possible. 

1. H lh~~urreruty 1.$ed purch~ reQui!'litiotiiOrrn were to be rede-signed, ..tlat c:Mnge.s 10 trle rortn 
would you recommend? 

(11 n~. pte898 anac:tlanoctler &heel) 

2. WoiM you be h terested h meetl"lg wilt! an Information teeh'lology reptesentallve to cfscuss )'QUI' 
ideas rurlher? 11 so, jlfease con'(llete !he lolk>'Ning inlormatiOn: 

Nt'me Department-------

TelephOne ---------E·mail aekhs& -------

FIGURE 4-23 Online version of a sample questionnaire. Does it follow the suggested 
guidelines? 
e~-oe: ~1g20IL 

v 
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Other Fact-Finding Techniques 

A typical questionnaire starts with a heading, which includes a title, a brief statement 
of purpose, the name and telephone number of the contact person, the deadline date for 
completion, and how and where to return the form. The heading usually is followed by 
general instructions that provide clear guidance on how to answer the questions. 
Headings also are used to introduce each main section or portion of the survey and 
include instructions when the type of question or response changes. A long questionnaire 
might end with a conclusion that thanks the participants and reminds them how to return 
the form. 

What about the issue of anonymity? Should people be asked to sign the question
na ire, or is it better to a llow anonymous responses? The answer depends on two ques
tions. First, does an analyst really need to know who the respondents are in order to 
match or correlate information? For example, it might be important to know what 
percentage of users need a certain software feature, but specific usernames might not 
be relevant. Second, does the questionnaire include any sensitive or controversial top
ics? Many people do not want to be identified when answering a question such as 
"How well has your supervisor explained the system to you?" In such cases, anony
mous responses might provide better information. 

When designing a questionnaire, the most important rule of all is to make sure that 
your questions collect the right data in a form that you can use to further your fact-find
ing. Here are some additional ideas to keep in mind when designing your questionnaire: 

• Keep the questionnaire brief and user-friendly. 

• Provide clear instructions that will answer all anticipated questions. 

• Arrange the questions in a logical order, going from simple to more complex 
topics. 

• Phrase questions to avoid misunderstandings; use simple terms and wording. 

• Try not to lead the response or use questions that give clues to expected 
answers. 

• Limit the use of open-ended questions that are difficult to tabulate. 

• Limit the use of questions that can raise concerns about job security or other 
negative issues. 

• Include a section at the end of the 
questionnaire for general comments. 

• Test the questionnaire whenever 
possible on a small test group before 
finalizing it and distributing to a 
large group. 

..10ffia" .. ·-o-.--· -_ ... _ • 

Creal~ lonn~ I hal users compl~le or pnnt '"Word 
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-A questionnaire can be a traditional 
paper form, or you can create a fill-in form 
and collect data on the Internet or a com
pany intranet. For example, you can use 
M icrosoft Word, as shown in Figure 4-24, 
to create form fields, including text boxes 
and drop-down lists where users can click 
selections. Before you publish the form, 
you should protect it so users can fill it in 
but cannot change the layout or design. 
Forms also can be automated, so if a user 
answers no to question three, he or she 
goes directly to question eight, where the 
form-filling resumes. 

, ...... -. .-.----.-·-----
~-. .................... ~ ........ -. .... ,... __ ......................... . 
sf ssuA-'It ~---.. ,. .... ,..c. ... .,.._. -v..a. ........... -.~............. .. 
---.... ()lllrot ~ --

FIGURE 4-24 You can use Microsoft Word to create convenient fill-in 
fo rms that include data fields. text boxes, and drop-down lists. Before you 
publish a form, you should protect it so users can fill it in but cannot 
change the layout or design. 
Xreen~ u~c:d w t11 petTnWOJI k:ro M:cros:lt. 
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Other Fact-Finding Techniques 

Sampling 

When studying an information system, you should collect examples of actual documents 
using a process called sampling. The samples might include records, reports, operational 
logs, data entry documents, complaint summaries, work requests, and various types of 
forms. Sampling techniques include systematic sampling, stratified sampling, and random 
sampling. 

Suppose you have a list of 200 customers who complained about errors in their 
statements, and you want to review a representative sample of 20 customers. A system
atic sample would select every tenth customer for review. If you want to ensure that 
the sample is balanced geographically, however, you could use a stratified sample to 
select five customers from each of four postal codes. Another example of stratified 
sampling is to select a certain percentage of transactions from each postal code, rather 
than a fixed number. Finally, a random sample selects any 20 customers. 

The main objective of a sample is to ensure that it represents the overall popula
tion accurately. If you are analyzing inventory transactions, for example, you should 
select a sample of transactions that are typical of actual inventory operations and do 
not include unusual or unrelated examples. For instance, if a company performs spe
cial processing on the last business day of the month, that day is not a good time to 
sample typical daily operations. To be useful, a sample must be large enough to pro
vide a fair representation of the overall data. 

You also should consider sampling when using interviews or questionnaires. 
Rather than interviewing everyone or sending a questionnaire to the entire group, you 
can use a sample of participants. You must use sound sampling techniques to reflect 
the overall population and obtain an accurate picture. 

Research 

Research is another important fact-finding technique. Your research can include the 
Internet, IT magazines, and books to obtain background information, technical mate
rial, and news about industry trends and developments. In addition, you can attend 
professional meetings, seminars, and discussions with other IT professionals, which 
can be very helpful in problem solving. 

The Internet is an extremely valuable resource. Part D of the Systems Analyst's 
Toolk it describes a variety of Internet resource tools. Using the Internet, you also 
can access information from federal and state governments, as well as from publish
ers, universities, and libraries around the world. Online forums and newsgroups are 
good resources for exchanging information with other professionals, seeking 
answers to questions, and monitoring discussions that are of interest to you. 

~ ~ 1 
,....- IHfOWOIUO TE.CH WATCH 

'-....--~-" . ............. -a..-·""'""·~ ....,_,_ ... ....--

All major hardware and sofrware ven
dors maintain sites on the Web where you 
can obtain information about products and 
services offered by the company and send 
e-mail with specific questions to company 
representatives. In addition to contacting 
specific firms, you can access Web sites 
maintained by publishers and independent 
firms that provide links to hundreds of hard
ware and sofrware vendors. For example, 
the Info World site shown in Figure 4-25 is a 

v one-stop information center where IT pro-• ..__ ....... a.c- ........ 

> r fessionals can find information, share ideas, 
and keep posted on developments in tech
nology. Notice that Info World uses channels 

FIGU RE 4-25 IT professioroals can visit lnfoWorld's site to find information, 
share ideas, and keep posted on tecllnology developments. 

that make it easy to scan major IT topics. ~1994-2012 t.fo-...cc"kl, lnc. 
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Other Fact-Finding Techniques 

Research also can involve a visit to a physical location, 
called a site visit, where the objective is to observe a system 
in use at another location. If you are studying your firm's 
human resources information system, for example, you 
might want to see how another company's system works. 
Site visits also are important when considering the purchase 
of a software package. If the software vendor suggests possi
ble sites to visit, be aware that such sites might constitute a 
biased sample. A single site visit seldom gives you true pic
tures, so you should try to visit more than one installation. 

159 

Before a sire visit such as the one shown in Figure 4-26, 
prepare just as you would for an interview. Contact the 
appropriate manager and explain the purpose of your visit. 
Decide what questions you will ask and what processes 
you will observe. During your visit, observe how the system 
works and note any problems or limitations. You also will 
want to learn about the support provided by the vendor, 
the quality of the system documentation, and so on. 

FIGURE 4-26 A site visit provides an opportunity to 
observe a system in use. 
e lm:l:,"t! ~-et':y ~ 

Interviews versus Questionnaires 

When you seek input from a large group, a questionnaire is a very useful tool. On the 
other hand, if you require detailed information from only a few people, then you 
probably should interview each person individually. Is it better to interview or use a 
questionnaire? Each situation is different, and you must consider the type of informa
tion, time constraints, and expense factors. 

The interview is more familiar and personal than a questionnaire. People who 
are unwilling to put critical or controversial comments in writing might talk more 
freely in person. Moreover, during a face-to-face interview, you can react immedi
ately to anything the interviewee says. If surprising or confusing statements are 
made, you can pursue the topic with additional questions. In addition, during a per
sonal interview, you can watch for clues to help you determine if responses are 
knowledgeable and unbiased. Participation in interviews also can affect user atti
tudes because people who are asked for their opinions ofren view the project more 
favorably. 

Interviewing, however, is a costly and rime-consuming process. In addition to the 
meeting itself, both people must prepare, and the interviewer has to do follow-up 
work. When a number of interviews are planned, the total cost can be quire substan
tial. The personal interview usually is the most expensive fact-finding technique. 

In contrast, a questionnaire gives many people the opportunity to provide input and 
suggestions. Questionnaire recipients can answer the questions at their convenience 
and do not have to set aside a block of time for an interview. If the questionnaire 
allows anonymous responses, people might offer more candid responses than they 
would in an interview. 

Preparing a good questionnaire, however, like a good interview, requires skill and 
time. If a question is misinterpreted, you cannot clarify the meaning as you can in a 
face-to-face interview. Furthermore, unless questionnaires are designed well, recipients 
might view them as intrusive, time-consuming, and impersonal. As an analyst, you 
should select the technique that will work best in a particular situation. 

Another popular method of obtaining input is called brainstorming, which refers 
to a small group discussion of a specific problem, opportunity, or issue. This tech
nique encourages new ideas, allows team participation, and enables participants to 
build on each other's inputs and thoughts. Brainstorming can be structured or 
unstructured. In structured brainstorming, each participant speaks when it is his or 
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her turn, or passes. In unstructured brainstorming, anyone can speak at any time. At 
some point, the results are recorded and made part of the fact-finding documentation 
process. 

CASE IN POINT 4.4: CYBERSTUFF 

Ann Ellis is a systems analyst at CyberStuff, a large company that sells computer hardware 
and software via telephone, mail order, and the Internet. CyberStuff processes several thou
sand transactions per week on a three-shift operation and employs 50 full-time and 125 
part-time employees. Lately, the billing department has experienced an increase in the num
ber of customer complaints about incorrect bills. During the preliminary investigation, Ann 
learned that some CyberStuff representatives did not follow established order entry proce
dures. She feels that with more information, she might find a pattern and identify a solution 
for the problem. 

Ann is not sure how to proceed. She came to you, her supervisor; with two separate 
questions. First, is a questionnaire the best approach, or would interviews be better? 
Second, whether she uses interviews, a questionnaire, or both techniques, should she select 
the participants at random, include an equal number of people from each shift, or use some 
other approach? As Ann's supervisor; what would you suggest, and why? 

DOCUMENTATION 

Keeping accurate records of interviews, facts, ideas, and observations is essential to 
successful systems development. The ability to manage information is the mark of a 
successful systems analyst and an important skill for all IT professionals. 

The Need for Recording the Facts 

As you gather information, the importance of a single item can be overlooked or com
plex system details can be forgotten. The basic rule is to write it down. You should doc
ument your work according to the following principles: 

• Record information as soon as you obtain it. 

• Use the simplest recording method possible. 

• Record your findings in such a way that they can be understood by someone 
else. 

• Organize your documentation so related material is located easily. 

Often, systems analysts use special forms for describing a system, recording inter
views, and summarizing documents. One type of documentation is a narrative list 
with simple statements about what is occurring, apparent problems, and suggestions 
for improvement. Other forms of documentation that are described in this chapter 
include data flow diagrams, flowcharts, sample forms, and screen captures. 

Software Tools 

Many software programs are available to help you record and document information. 
Some examples are described here. 

CASE TOOLS You can use CASE tools at every stage of systems development. This 
chapter contains several examples of CASE tools. Part B of the Systems Analyst's 
Toolkit describes other features and capabilities of CASE tools. 
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Doc um e ntation 

PRODUCTIVITY SOFTWARE Productivity software includes word processing, 
spreadsheet, database management, presentation graphics, and collaboration soft
ware programs. Although Microsoft Office is the best-known set of productivity 
software programs, other vendors offer products in each of these categories. 

Using word processing software such as Microsoft Word, you can create reports, 
summaries, tables, and forms. In addition to standard document preparation, the pro
gram can help you organize a presentation with templates, bookmarks, annotations, 
revision control, and an index. You can consult the program's Help system for more 
information about those and other features. You also can create fill-in forms to con
duct surveys and questionnaires, as described earlier in this chapter. 

Spreadsheet software, such as Microsoft Excel, can help you track and manage 
numeric data or financial information. You also can generate graphs and charts that 
display the data and show possible patterns, and you can use the statistical functions 
in a spreadsheet to tabulate and analyze questionnaire data. A graphical format often 
is used in quality control analysis because it highlights problems and their possible 
causes, and it is effective when presenting results to management. A common tool for 
showing the distribution of questionnaire or sampling results is a vertical bar chart 
called a histogram. Most spreadsheet programs can create histograms and other charts 
that can display data you have collected. Figure 4-27 displays a typical histogram that 
might have resulted from the questionnaire shown in Figure 4-23 on page 156. 

Database management software allows you to document and organize fact-finding 
results such as events, observations, and data samples. You can use a database pro
gram such as Microsoft Access to manage the details of a complex project, create que
ries to retrieve specific information, and generate custom reports. 

Presentation graphics software, such as Microsoft PowerPoint, is a powerful tool 
for organizing and developing your forma l presentation. Presentation graphics pro
grams enable you to create organization charts that can be used in a preliminary 
investigation and later during requirements modeling. These high-quality charts also 
can be included in written reports and management presentations. 

Collaboration software is the latest weapon in the struggle to boost productivity. 
More than ever, people work in teams and use Web-based software such as Coogle 
Docs and Microsoft Web Apps to access data and share files. Coogle and others are 
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FIGURE 4-28 This Visio drawing uses drag-and-drop shapes to represent a business process. 
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betting that cloud computing will create a virtual workplace, where people will be 
able to interact in real time, with all the benefits of a traditional face-to-face work
place, but none of the limitations. 

GRAPHIC MODELING SOFTWARE Microsoft Visio is a popular graphic modeling 
tool that can produce a wide range of charts and diagrams. Visio includes a library of 
templates, .stencils, and shapes. An analyst can use Visio to create many types of visual 
models, including business processes, flowcharts, network diagrams, organization 
chart.s, and many more. For example, in Figure 4-28, the analyst used drag-and-drop 
shapes to represent a business process. 

INFORMATION MANAGEMENT SOFTWARE 

Busy IT professionals need to manage email, text messages, personal contacts, meet
ings, appointments, deadlines, and much more. They also require powerful tools to 
capture, organize, and access project documentation and details. Although there is a 
substantial overlap, two broad categories have evolved: Software that is better-suited 
for handling personal data; and information management programs designed for the 
large amount of information generated by an IT project. The following sections 
describe popular examples of both software types. 

• Personal data management. A personal information manager (PIM), such as 
Microsoft Outlook, includes a personal calendar, a to-do list with priorities and 
the capability to check off completed items, and powerful contact management 
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features. Outlook can manage e-mail and appointments, and supports collabo
ration and team projects. Novell's Group Wise is another popular PIM, and a 
quick search on the Web will reveal many other options, including payware, 
shareware, and some free programs. 

• Project data management. Although a PIM such as Microsoft Outlook can han
dle day-to-day activities, tasks, and schedules, it is not the best way to capture 
and organize large amounts of information. Instead, analysts use information 
management software such as Microsoft OneNote, which is a powerful, flex
ible tool that can handle many different types of input, including text, hand
written notes, images, audio and video recording, Web links, and much more. 
OneNote is included in most versions of the Office suite. In the example shown 
in Figure 4-29, the analyst is using OneNote to store fact-finding results, and 
has elected to make the notebook accessible on the Web. Notice that during the 
interview with Joy Brooks, the analyst used an audio recording tool. 

Figure 4-30 shows another popular information manager called Evernote, which 
claims to have more than 20 million users. Evernote is available as a free download 
at www.evernote.com. In a January, 2012 PC World article, author Michelle Mastin 
compared the two programs. She noted that OneNote does a better job of handling 
multimedia content, adding free-form notes, and providing templates. However, in 
her view, Evemote is a better choice for entering basic text, and offers stronger cross
platform compatibility. 
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FIGURE 4-29 The analyst is using Microsoft OneNote to store fact-finding results and has elected to 
make the notebook accessible on the Web. During the interview with Joy Brooks, the analyst used an audio 
recording tool. 
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Preview of Logical Modeling 
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FIGU RE 4-30 Evernote offers a free version of its popular information management software. 
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PREVIEW OF LOGICAL MODELING 

At the conclusion of requirements modeling, systems developers should have a clear 
understanding of business rrocesses and system requirements. The next step is to 
construct a logical model o the system. 

Data and process modeling, which is described in Chapter 5, uses a structured 
analysis approach. Structured analysis is a popular, traditional technique that 
describes the system in terms of data and the processes that act on that data. 

An alternative to structured analysis modeling is object modeling, which is 
described in Chapter 6. Object modeling is a methodology that combines data and 
processes into things called objects that represent actual people, things, transactions, 
and events. Systems analysts use object models to visualize and document real-world 
business processes and operations. 

IT professionals have differing views about systems development methodologies, 
and no universally accepted approach exists. By studying both structured analysis and 
object-oriented methods, you gain valuable knowledge, skills, and perspective. You 
then can use that information to determine what method, or combination of methods, 
is best for the different situations you will face in your career. 

A QUESTION OF ETHICS ~~ ~~ 

Your supervisor manages the corporate office where you work as a systems analyst. Several 
weeks ago, after hearing rumors of employee dissatisfaction, he asked you to create a survey 
for all IT employees. After the responses were rewrned and tabulated, he was disappointed 
to learn that many employees assigned low ratings to morale and management policies. 

Th is morning he called you into his office and asked whether you could identify the 
departments that submitted the lowest ratings. No names were used on the individual 
survey forms. However, w ith a little analysis, you probably cou ld identify the departments 
because several questions were department-related. 

Now you are not sure how to respond. The expectation was that the survey would be 
anonymous. Even though no individuals would be identified, wou ld it be ethical to reveal 
which departments sent in the low ratings? Would your supervisor 's motives for wanting 
this information matter? 
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Chapte r Summary 

CHAPTER SUMMARY 

The systems analysis phase includes three activities: requirements modeling, data and 
process modeling, and consideration of development strategies. The main objective is 
to understand the proposed project, ensure that it will support business requirements, 
and build a solid foundation for the systems design phase. 

During requirements modeling, you identify the business-related requirements for 
the new information system, including outputs, inputs, processes, performance, and 
controls. You consider scalability to ensure that the system can support future growth 
and expansion. You also estimate total cost of ownership (TCO) to identify all costs, 
including indirect costs. 

Popular team-based approaches include JAD, RAD, and agile methods. Joint 
application development (JAD) is a popular, team-based approach to fact-finding 
and requirements modeling. JAD involves an interactive group of users, managers, 
and IT professionals who participate in requirements modeling and develop a greater 
commitment to the project and to their common goals. 

Rapid application development (RAD) is a team-based technique that speeds up 
information systems development and produces a functioning information system. 
RAD is a complete methodology, with a four-phase life cycle that parallels the tradi
tional SD LC phases. 

Agile methods attempt to develop a system incrementally, by building a series of 
prototypes and constantly adjusting them to user requirements. 

Systems analysts use various tools and techniques to model system requirements. 
Unified Modeling Language (UML) is a widely used method of visualizing and docu
menting software design through the eyes of the business user. UML tools include 
use case diagrams and sequence diagrams to represent actors, their roles, and the 
sequence of transactions that occurs. 

A functional decomposition diagram (FDD) is a model of business functions 
and processes. A CASE tool can generate a set of data flow diagrams directly from 
an FDD. 

The fact-finding process includes interviewing, document review, observation, ques
tionnaires, sampling, and research. Successful interviewing requires good planning and 
strong interpersonal and communication skills. The systems analyst must decide on the 
people to interview, set interview objectives, and prepare for, conduct, and analyze inter
views. The analyst also might find it helpful to use one or more software tools during 
fact-finding. 

Systems analysts should carefully record and document factual information as it is 
collected, and various software tools can help an analyst visualize and describe an 
information system. The chapter concluded with a preview of logical modeling. Data 
and process modeling is a structured analysis approach that views the system in terms 
of data and the processes that act on that data. Object modeling is an approach that 
views the system in terms of data and the processes that act on that data. 
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Chapte r Exercises 

Chapter Exercises 

Questions 
1. What five questions typically are used in fact-finding? What other question does the Zachman 

Framework include? Is the additional question important? 
2 . What is a systems requirement, and how are systems requirements classified? 

167 

3. What are JAD and RAD, and how do they differ from traditional fact-finding methods? What are the 
main advantages of team-based methods? 

4 . What is total cost of ownership (TCO)? What costs often are underestimated? 
5 . Provide three examples each of closed-ended, open-ended, and range-of-response questions. 
6. What are three types of sampling? Which one would you use to analyze data input errors? 
7. What is the Hawthorne Effect ? Have you ever experienced it? When and where? 
8. What is a functional decomposition diagram (FDD) and why would you use one? Explain how to cre

ate an FDD. 
9. What are agile methods? Are they better than traditional methods? Why or why not? 

10. To what three different audiences might you have to give a presentation? How would the presentation 
differ for each? Which one would be the most challenging for you? 

Discussion Topics 
1. A group meeting sometimes is suggested as a useful compromise between interviews and question

naires. In a group meeting, a systems analyst meets with a number of users at one time. Discuss the 
advantages and disadvantages of group meetings. 

2 . JAD requires strong interpersonal and communication skills on the part of the systems analyst. Are 
those skills different from the ones that an analyst needs when conducting one-to-one interviews? 
Explain your answer. 

3. Research the Internet, magazines, or textbooks to find examples of visual aids, including a bar chart, 
pie chart, line chart, table, diagram, and bulleted list. How effective was each example? Find at least 
one example that you could improve. Explain your choice. 

4. Review Part A of the Systems Analyst's Toolkit, and then attend a speech or presentation and analyze 
its effectiveness. Consider the speaker's delivery and how he or she organized the material, used visual 
aids, and handled audience questions. Was the speech or presentation effective? How could it have 
been improved? 

Projects 
1. Design a questionnaire to learn what students think of the registration process at your school. Apply 

the guidelines you learned in this chapter. 
2. Use Microsoft Word to design a simple fill-in form with at least five fields. 
3. Create a functional decomposition diagram similar to the one in Figure 4-8 on page 140, but showing 

your school instead of the library example. 
4 . Use the Internet to find a site that contains current IT industry news, information, and links. Write a 

brief description of what you liked and didn't like. 
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168 ApplyYour Knowledge 

ApplyYour Knowledge 

This section contains four mini-cases. Each case describes a situation, explains your role, and requires you to apply 
what you leamed in the chapter. 

I 

2 

Colonial Movers 

You are the IT manager at a regional moving company that recently merged with a major competitor. 
The company president asked you to prepare requirements for a new information system to support the 
combined company. 

Tasks 

1. Should employees be involved in developing the new system? If so, what should be their role? 
2 . What types of system requirements will you focus on? Explain each one in detail. 
3 . You decide to conduct a series of ] AD sessions. Prepare a memo to participants, and include a 

detailed plan. 
4. What fact-finding methods could you use to collect information from employees at Colonial 

Movers? Suggest at least three methods, and explain the pros and cons of each. 

General Hardware Products 

Your boss, the IT director, wants you to explain FDDs, BPM, DFDs, and UML to a group of company 
managers and users who will serve on a systems development team for the new marketing system. 

Tasks 

1. Explain how an FDD can be used in requirements modeling. 
2 . Describe BPM and how it can be used. 
3 . Explain how DFDs can be used in requirements modeling. 
4. Describe the UMLand how it can be used during systems development. 
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3 

4 

Zevo Chemical Company 
Zevo is currently reaching the end of the requirements modeling phase of a new inventory control system for 
their global company. As a systems analyst, you are asked to suppon this ongoing project. 

Tasks 

1. How would you explain scalability? How would you ensure that scalability has been considered in 
Zevo's requirements model? 

2 . How would you define total cost of ownership (TCO)? What cost-& should be included in a TCO 
estimate? 

3. Explain why documentation is essential for Zevo's new system, and how documentation can be used 
during systems development. 

4. What software tools could you use to develop, publish, and distribute Zevo 's systems documentation? 

Westwood College 
The school is considering a new system to speed up the registration process. As a member of Westwood's 
IT team, you will interview stakeholders affected by the registration process. 

Tasks 

1. List all the registration system stakeholders. How is each group affected? 
2. Interviews can be time-consuming and expensive. What are your specific goals, and how would you 

justify a series of interviews? 
3. During the interviews, what types of questions will you use, and why? Develop at least five sample 

questions and explain how each question will help you achieve your objectives. 
4. What are the advantages and disadvantages of open-ended, closed-ended, and range-of-response 

questions? 
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Case Studies 

Each chapter includes a Chapter Case, a Continuing Case, a Capstone Case, and an Online Case Simulation. You can 
leam more about the Online Case Simulation in the MIS CourseMate Features section. 

Chapter Case: Town of Eden Bay (Part 3) 

The town of Eden Bay owns and maintains a fleet of vehicles. You are a systems analyst reporting 
to Dawn, the town's IT manager. 

Background 

In Chapter 2, you learned that the town's maintenance budget has risen sharply in recent years. 
Based on a preliminary investigation, the town has decided to develop a new information system 
to manage maintenance costs more effectively, instead of outsourcing it to private firms. 

In Chapter 3, you helped plan the presentation to the Town Council for an initial budget 
request, which was approved. The new system will be named RAVE, which stands for Repair 
Analysis for Vehicular Equipment. Now Dawn wants you to perform additional fact-finding to 
document the specific requirements for the new system. She stressed that user input is absolutely 
critical at this stage. 

Tasks 
1. Review the interview summaries in Chapter 2. For each person (Marie, Martin, Phil, Alice, 

and j oe), develop three additional questions: an open-ended question, a closed-ended ques
tion, and a range-of-response question. 

2. Based on what you know so far, list the requirements for the new system. You can use your 
imagination if necessary. Consider outputs, inputs, processes, performance, and controls. In· 
clude at least two examples for each category. 

3. You decide to analyze a sample of vehicle records. What sampling methods are available to 
you? Which one should you use, and why? 

4. Dawn thinks it would be a good idea to conduct a ]AD session to perform additional fact
finding. Draft a message to the participants, with a brief explanation of ]AD methods and a 
proposed agenda. 

Continuing Case: Personal Trainer, Inc. 

Personal Trainer, Inc. owns and operates fitness centers in a dozen Midwestern cities. The centers 
have done well, and the company is planning an international expansion by opening a new "su
percenter" in the Toronto area. Personal Trainer's president, Cassia Umi, hired an IT consultant, 
Susan Park, to help develop an information system for the new facility. During the project, Susan 
will work closely with Gray Lewis, who will manage the new operation. 

Background 

During requirements modeling for the new system, Susan Park met with fitness center manag· 
ers at several Personal Trainer locations. She conducted a series of interviews, reviewed company 
records, observed business operations, analyzed the BumbleBee accounting software, and studied 
a sample of sales and billing transactions. Susan's objective was to develop a list of system require
ments for the proposed system. 

(continues) 

Cql~-ri~ 201) Cc~ ~ All Ri~ RN"~"V«i Mly a.ll bt: e~ Kll'UI(<,I. cc <lllpliuot'd. in wt.M m 1a IW' ~ w cl«''roCJK :iV!'.s. WWI:l tiJd pv1y OO!II(tll moy" wwm:l«< (nxn Q:.c e~ ~ e01lf4«t>) 
&lit11nlll rtvk· .. · h• <kcmWlh111 ~ny w~ Qt'!ll(tll <k-es n\1'1 Clolll(ri;lolly aff«c the qo-cnJII(;'L"ttiQ£ c<pc~c.x . (:(~ Lc¥tq ~,..,.(~ lh;: rigtr; 10 n:- ~~~~ orot(tltll w y tim:: 't ~qU(!1i ti~ n::M~, m;uiro -._ 

I 97812851713·~0_CH:>4 .1ndd 170 29/11112 9:53AM I 



Case Studies 

Continuing Case: Personal Trainer, Inc. 

Fact-Finding Summary 
• A typical center has 300-500 members, with two membership levels: full and limited. 

Full members have access to all activities. Limited members are restricted to activities 
they have selected, but they can participate in other activities by paying a usage fee. All 
members have charge privileges. Charges for merchandise and services are recorded on a 
charge slip, which is signed by the member. 

• At the end of each day, cash sales and charges are entered into the BumbleBee account
ing software, which runs on a computer workstation at each location. Daily cash receipts 
are deposited in a local bank and credited to the corporate Personal Trainer account. The 
BumbleBee program produces a daily activity report with a listing of all sales transactions. 

• At the end of the month, the local manager uses BumbleBee to transmit an accounts re
ceivable summary to the Personal Trainer headquarters in Chicago, where member state
ments are prepared and mailed. Members mail their payments to the Personal Trainer 
headquarters, where the payment is applied to the member account. 

• The BumbleBee program stores basic member information, but does not include informa
tion about member preferences, activities, and history. 

• Currently, the BumbleBee program produces one local report (the daily activity report) 
and three reports that are prepared at the headquarters location: a monthly member sales 
report, an exception report for inactive members and late payers, and a quarterly profit
and-loss report that shows a breakdown of revenue and costs for each separate activity. 

During the interviews, Susan received a number of "wish list" comments from managers and 
staff members. For example, managers want more analytical features so they can spot trends 
and launch special promotions and temporary discounts. Managers also want better information 
about the profitability of specific business activities at their centers, instead of bottom-line totals. 

Several managers want to offer computerized activity and wellness logs, fitness coaching for 
seniors, and various social networking options, including e-mail communications, fi tness blogs, 
Facebook, and Twitter posts. Sta ff members want better ways to handle information a bout 
part-t ime instructors and trainers, and several people suggested using scannable ID cards to 
capture data. 

Tasks 
1. Draw a DFD that shows how data will be stored, processed, and transformed in the TIMS 

system. 
2. Draw an FDD that shows the Personal Trainer's main functions. Also draw a use case dia

gram that represents the interaction between a user and the proposed TIMS system. 
3. Using the information gathered during fact-finding, develop a requirements checklist that in

cludes examples in each of the five main categories. 
4. Gray is not familiar with the TCO concept. How should Susan explain it to him? 
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Capstone Case: New CenturyWellness Group 

New Century Wellness Group offers a holistic approach to healthcare with an emphasis on pre· 
ventive medicine as well as traditional medical care. In your role as an IT consultant, you will help 
New Century develop a new information system. 

Background 
New Century asked you to perform a preliminary investigation for a new business support system. 
You had several meetings with Dr. Jones to discuss office records and accounting systems. Anita 
Davenport, New Century's office manager, participated in those meetings. You also completed a 
project management plan for New Century. Now, you are ready to develop a system requirements 
model. 

In the preliminary investigation report, you recommended a detailed analysis of four key areas: 
patient scheduling, billing and accounts receivable, human resources, and payroll. Because these 
areas are highly interactive, you suggested that an integra ted system would provide the greatest 
benefits. Dr. Jones and the partners agreed, but they also expressed interest in a medical practice 
support system and asked whether the business support system could be expanded. After research 
and analysis, you concluded that medical practice support should be a separate system to be con· 
sidered in New Century's long-term strategic plans. Because future integration would be very im· 
portant, the business support system design should be compatible with a future medical practice 
support system. 

In your meetings with Dr. Jones and Anita, you stressed that IT projects are much more sue· 
cessful when users have a sense of ownership, and the best way to create that "buy-in" is to get 
them involved in the development process. In your view, joint application development would be 
ideal method to develop the new system, and everyone agrees. Your next task is to form a JAD 
team and conduct the requirements modeling process. 

Tasks 

1. Review the organization chart you prepared in Chapter 1 and determine who should be on 
the JAD team, and why. Also, how will you create a sense of team ownership from the start? 

2. You may be given a standard set of interview summaries, or you may conduct role-play 
interviews. Either way, use the information to complete Tasks 3 and 4. 

3. Develop a checklist that includes several requirements for system output, input, process, 
performance, and control. 

4. Design a questionnaire to learn how New Century patients feel about insurance procedures 
and appointment scheduling. Your questionnaire should be designed for a sample group 
of patients, and should follow the suggestions in this chapter. After you complete the 
questionnaire, select a sampling method and explain your choice. 
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CASE Tool Workshop 

Systems analysts use CASE tools to help them plan, build, and maintain information systems.To learn 
more about CASE tools, tum to Part B of the Toolkit that follows Chapter 12. You can complete these 
tasks with the Visible Analyst® CASE tool, which is available with this textbook or a similar tool. 

Background 
As a part-time student assistant in the computer lab at your school, you were asked to evaluate 
various CASE tools and submit the results. You have completed an overview of the software and 
you got some hands-on experience. Now you want to try creating a functional decomposition dia· 
gram FDD) that will show business functions and processes. 

Tasks 

1. According to Visible Analyst, functional decomposition diagrams (FDDs) involve top-down 
business planning decisions, and should be the starting point for modeling business functions 
and processes. Visible states that "There is no rule that you must begin here, but some other 
things are easier if you do." Visit the Visible Analyst glossary function to learn what, specifi
cally, might be easier. Report your findings in a memo. 

2. Suppose you want to create an FDD of the functions at your school or your place of employ
ment. Using Figure 4-8 on page 140 as a model, create a simple FDD with three top-level 
functions. For one of the functions, create two additional levels. 
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MIS CourseMate Features 

If you have an MIS CourseMate access code, you can reinforce and extend your learning with premium content 
created for this textbook. For example, you can launch interactive Video Learning Sessions to help you understand 
systems development concepts and practice your skills. In addition, you can use MindTap Reader. which is a full, inter
active, digital e-book. 

MIS CourseMate also offers many learning features within each chapter, including an Online Case Simulation, a Criti
cal Thinking Challenge, Video Learning Tasks, and a set o f l earn It O nline activities. To log on to the MIS CourseMate 
site at www.cengagebrain.com, you must create a student account and register this book. 

• • • • 

Session 4: Requirements Modeling SCR 
Overview 

T he SCR Associates case study is a \Veb-based simulation rhar allows you to practice your skills in a rea l
world environment. T he firm offers IT consul ring, solutions, and t raining. SCR plans m open a new high
tech t raining center, and needs to develop a Training Information Management System (TIMS) m support 
the operation. You are a newly hired systems ana lyst reponing to Jesse Baker, systems group manager, and 
will help her develop rhe system. 

The case study rakes you m rhe SCR \Veb sire, where you receive e-mail and voice. mail messages 
from Jesse, obtain information from SCR's resource libra ries, and perform various tasks. Jesse has high 
standards, bur seems very fa ir. She made it clear rhar she expects your work m be accura te, thorough, and 
professional. 

Before You Begin 

To prepare for this work sess ion, you should review the following topics: 

• System requiremems 

• Functional decomposition diagrams 

How Do I Use the Online Case Simulation? 

• Read the preview, and review the Chapter 1 background material if necessary. 

• Visit rhe MIS Course Mare Web sire at www.cengagebrain.com, locate the SCR Case Simulat ion, and 
click rhe intranet link. Emer you r name and the password sadlOe. 

• When the opening screen displays, select this session. Then check your e-mail and voice mai l, and starr 
to work on your task list. 

Preview: Session 4 

As you begin rhe requirements modeling process, you receive specific di rections from your supervisor, Jesse 
Baker. She wants you m conduct a survey of former and prospective students, lead a JAD group session, 
and draft a list of system requi rements based on rhe. resu lts of rhe JAD session. She also wants to see an 
FDD showing rhe main TIMS functions. 
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Critical Thinking Challenge 

In addition to technical ability, IT professionals need crit ical thinking skills. This feature can help you practice per
ception, organization, analysis, problem-solving, and decision-making skills that will be valuable in the workplace. 
You can visit www.criticalthinking.org to leam more about critical thinking and why it is so important 

Background 
As a leader in the game development field, Game Technology has many customers. The company wants 
to add a customer contact management feature to the sales system, and you will assist the IT team on 
this project. One of your first tasks is to interview users to find out what functions they want. When 
you have this information, you can construct a functional decomposition diagram (FDD) to list and or
ganize the functions. 

Before you talk to the users, you decide to practice your interviewing skills. Specifically, you want to 
use open-ended, closed-ended, and range-of-response questions. To test yourself, you ask a team mem
ber to develop the following sample questions for you to identify: 

o Do you foresee any problems with this system? 

o On a scale of one to five (high), how important is the project? 

o Do you maintain current e-mail addresses for customers? 

o Who is responsible for entering these records? 

o What would be some benefits of the new feature? 

During the interviews, you learned that most users want to start with an opening screen that allows 
them to look up a customer, add a customer, edit a customer, delete a customer, or get help. The Help 
option should allow them to search a knowledge base or contact the IT Help Desk. If they select the 
knowledge base option, they want to search by keyword or by topic. If they select the IT Help Desk, 
they want to have an e-mail or a telephone call-back option. 

Practice Tasks 

Visit the MIS CourseMate Web site at www.cengagebrain.com. Then navigate to the resources for this 
chapter and locate the Critical Thinking Challenge feature. You will complete two Practice Tasks, using 
what you learned in the chapter. Then you can check your answers to be sure you're ready for the Chal
lenge Tasks. 

Challenge Tasks 
After you complete the Practice Tasks, you learn about new developments at Game Technology. 

Although the interviews were successful, you need more detail. Specifically, you want more feedback 
about the user interface, built-in error checking, and reports that could be generated for users. Using these 
topics, or others you think would be relevant, prepare two samples of each type of question. 

Also, your FDD was good, but users want you to add a Reports function to the opening screen. That 
option would allow users to list reports by name or by type. Users also would be able to view or print a re
port. If they select the Print option, they should be able to print the full report, the current page, or selected 
pages. To continue, navigate to the Critical Thinking Challenge feature for this chapter, select the Challenge 
Tasks, and follow the instructions. 
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Video Learning • 
The Video Learning Session in this chapter explains li.Jnctional decomposition diagrams (FDDs). 
You'll learn about FDDs and why they are important, how to use FDDs to model business functions 
and processes, and how to use CASE tools to create FDDs. 

Befo re You Begin 

To prepare. for the tasks, you should review the following topics: 

• Requirements modeling objectives 

• Functional decomposition diagrams 

How to Watch a Sess ion 

Go to the Management Information Systems CourseMare Web sire at www.cengagebrain.com. Then navi
gate to the. resources for this book, locate the Video Learning Sessions, and select a session. You can watch 
the session on your computer or mobi le device, and pause, rewind, or replay a video at any time. 

P ractice Tasks 

After each session, visit the Your Turn feature. to perform the tasks and check your answers. 

Training Tasks 

Suppose the IT training manager wants to encourage ream members to watch the Video Learn ing Sessions. 
To spark interest, she plans to post a set of VLS previews, which you will prepare. Each preview must in
clude an overview of the session, a description of the main topics, and one or more screen examples from 
the video. To get you starred, she provided a task list: 

1. Select a Video Learning Session from this chapter. Launch the video and note the tide, objectives, and 
total running time. Include this information in your preview. 

2. Run though the session and find a segment that does a good job of explaining a specific skill or 
concept. 

3. In the segment you selected, choose one or more specific screens and capture e.ach screen image with 
the Windows Snipping Tool. To do this in Windows 7 or Windows Vista, click Start, and then type. 
Snipping Tool. In Windows 8, you can display the Start menu, and then type Snipping Tool. 

4 . Paste the screen image. into your preview and explain how it would help a viewer understand the 
topic. Also add your comments about the. video, and why it would be important to an IT profes
sional. Your preview should be well-organized and readable. 

Learn It Online 

In each chapter, you can use this reature to apply your knowledge and practice your skills. The exercises include 
Chapter Reinforcement Questions, Flash Cards, Practice Tests, and various games, such as Who Wants To Be a 
Computer Genius?, Wheel o(Terrns, and the Crossword Puzzle Challenge. 
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OBJECTIVES 
When you finish this chapter, you will be 
able to: 

• Describe data and process modeling concepts 
and tools, including data flow diagrams, a 
data dictionary, and process descriptions 

• Describe the symbols used in data flow 
diagrams and explain the rules for their use 

• Draw data flow diagrams in a sequence, 
from general to specific 

• Explain how to level and balance a set of 
data flow diagrams 

• Describe how a data dictionary is used and 
what it contains 

• Use process description tools, including 
structured English, decision tables, and 
decision trees 

• Describe the relationship between logical 
and physical models 

Data and Process 
Modeling 

Chapter 5 is the second of four chapters in the 

systems analysis phase of the SOL C. T his chapter 

discusses data and process modeling techniques that 

analysts use to show how the system transforms data 

into useful information. The deliverable, o r end product, 

of data and process modeling is a logical model that w ill 

support business operations and meet user needs. 

During the requirements modeling process 
described in Chapter 4, you used fact-finding tech
niques to investigate the current system and iden
tify user requirements. Now, in Chapters 5 and 6 
you will use that information to develop a logical 
model of the proposed system and document the 
system requirements. A logical model shows what 
the system must do, regardless of how it will be 
implemented physically. Later, in the systems 
design phase, you build a physical model that 
describes how the system will be constructed. Data 
and process modeling involves three main tools: 
data flow diagrams, a data dictionary, and process 
descriptions. 

If you have MIS CourseMate, you can view four 
Video Learning Sessions that explain how to work 
with DFD symbols and diagrams, how to create a 
context diagram, how to create a diagram 0 DFD, 
and how to use a decision table. 
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Introduction 

PREVIEW CASE: Mountain View College Bookstore 

Background: Wendy Lee, manager of college services at Mountain View College, 
wants a new information system that will improve efficiency and customer service 
at the three college bookstores. 

In this part of the case, Tina Allen (systems analyst) and David Conroe 
(student intern) are talking about data and process modeling tasks and concepts. 

Participants: 
Location: 
Project stat us: 

Tina and David 
Tina's office, Thursday afternoon, October 17, 20 13 
Tina and David are ready to develop a requirements model that will descr ibe and 
document the proposed system 

Discussion topics: Data flow diagrams, data dictionaries, and process description tools 

T ina: 
David: 

T ina: 

David: 
T ina: 

David: 
T ina: 

David: 

Hi, David. Any questions about the fact-finding we did? 

Well, / found out thot (oct-finding is hard work. 

Yes, but it was worth it. Look at what we learned - now we unde rstand how the current syst em 
operates, and we know what users expect in the new system. This info rmation will help us build a 
requirements model that we can present to Wendy and her staff. 

Whots the next step? 

We need to d raw a set of data flow diagrams, or DFDs for short. 

Do we use a CASE tool to draw the DFDs? 

We can draw the initial versions by hand and use a CASE tool to prepare the final diagrams. 

What goes into a DFD? 

179 

T ina: DFDs use four basic symbols that represent processes, data flows, data st ores, and entities. You'll learn 
about these as we go along. I'll also show you how we use techniques called leveling and balancing to 
develop accurate, consist ent DFDs. 

David: 
T ina: 

David: 
T ina: 

Aport (rom the diagrams, do we need to develop any other documentation? 

Yes, we need to create a data dictionary and process descriptions. The data dictionary is an overall store
house of info rmation about the system, and serves as a central clearinghouse for all documentation. We 
use process descriptions to explain the logical steps that each process performs. To create these descrip
tions, we use three tools: structured English statements, decision tables, and decision trees. 

Sounds like a lot to do. Where do we begin? 

Here's a task list to get us started : 

• MOUNTAIN VIEW COLLEGE -· ....... ... 
- DATAAHDI'ttOCUS MOOEUNO 

&,pionlln)o,_<lc_IOS, tncl ___ _ 

Idol fit h OFO S)lftlolt lftd .,_a • d OfDs 
ee.cftleOFO ll'<lli:g tncl blllnci1Q ...,_ 

o-·-·~·---~~~ 
O..pn><ess __ iiiii_I)IWIIIogittnclpn><esses=--___,-' ' "'~' ..... ~-'-~,___. 

• • 

FIGURE 5-1 Typical data and process modeling task list. 
® Cb'~e Le'.m1:ng 20 I i 
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&litQria) ,.;vkw h• o,lc(tll(IJ lhlot fn)' W~ QCI!II«<t ~ 11\1'1 --rial!y affixttht q."UlJI I~"ttiu£ e<pcrio:'cu, (:(~ IA¥tm:C ~"''a llJc; rigtt; 10 ~ r.o.lditi«<.J (X!(II(tllll lillY d!«! ~ 11lbMqutl1i til:~ 1\'l'lri~' m;"'iro ._ 

I 97812851713·~0_CH:>5.1ndd 179 29/1 i/12 10:\4 AM I 



180 

TOOLKIT TIME 

The CASE Tools in 
Part B of the 
Systems Analyst's 
Toolkit can help yoo 
document business 
functions and pro. 
ce.sscs, develop 
graphical models, 
and provide an over· 
all framework for 
information system 
development. To 
learn more about 
these tools, turn to 
Part B of the four
part Toolkit that fol
lows Chapter 12. 

Data Flow Diagrams 

OVERVIEW OF DATA AND PROCESS MODELING TOOLS 

Systems analysts use many graphical techniques to describe an information system. One 
popula r method is to draw a set of data flow diagrams. A data flow diagram (DFD) uses 
various symbols to show how the system transforms input data into useful information. 
Other graphical tools include objet< models, which are explained in Chapter 6 (Objet< 
Modeling), and entity-relationship diagrams, which are described in Chapter 9 (Data 
Design). 

DATA fLOW DIAGRAMS 

In Part A of the Systems Analyst's Toolkit, you learn how to use visual aids to help 
explain a concept, as shown in Figure 5·2. Similarly, during the systems analysis 
phase, you learn how to cre· 
ate a visua l model of the 
information system using a 
set of data flow diagrams. 

A data flow diagram 
(DFD) shows how data 
moves through an informa
tion system but does not 
show program logic or pro
cessing steps. A set of DFDs 
provides a logical model that 
shows what the system does, 
not how it does it. That dis
tinction is important because 
focusing on implementation 
issues at this point would 
restrict your search for the 
most effective system design. 

FI GURE 5-2 Systems analysts often use visual aids during 
presentations. 
<:cu-tesy of luiOa.lne. 

Video Learning Session 
DF.D Symbols and Diagrams 

If you have an MIS CourseMate access code, you can launch interactive Video Learning 
Sessions to help you understand systems development concepts and practice your skills. 
You can watch the sessions on your computer or mobile device, and pause, rewind. or replay 
a video at any time. To log on to the MIS CourseMate site at www.cengagebra in.com . 
you must create a student account and then register this book. 

This session is about DFD symbols and diagrams. You'll learn why DFDs are important 
modeling tools, how to use DFD symbols. and how you can use a CASE tool to create DFDs. 

DFD Symbo ls 

DFDs use four basic symbols that represent processes, data flows, data stores, and 
entities. Several different versions of DFD symbols exist, but they all serve the same 
purpose. DFD examples in th is textbook use the Gane and Sarson symbol set. Another 
popular symbol set is the Yourdon symbol set. Figure 5-3 shows examples of both 
versions. Symbols are referenced by using all capital letters for the symbol name. 

<'"''~toj,'k ~(II~ ('(Jiti,Y:(' L(•mll'<l. ,0.11 R•• ac;.er•'td t.hy .,>, t>f((Jfd.KMotfd.<.lf ..tvrlt;v<\1. onwt.)l~no on CWt.- ()\!~ '"(!(>.,....,;"'his.'"- .. «<I'•W('I)III(III "»~·~ '""""'~:llt4 (,.,n .-~(l.Qo1k~f <(bllpl~flil 
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Data Flow D iagrams 

PROCESS SYMBOL A process receives input data and produces output that has a dif
ferent content, form, or both. For instance, the process for calculating pay uses two 
inputs (pay rate and hours worked) to produce one output (total pay). Processes can be 
very simple or quite complex. In a typical company, processes might include calculating 
sales trends, filing online insurance claims, ordering inventory from a supplier's system, 
or verifying e-mail addresses for Web customers. Processes contain the business logic, 
also called business rules, that transform the data and produce the required results . 

The symbol for a process is a rectangle with rounded corners. The name of the 
process appears inside the rectangle. The process name identifies a specific function 
and consists of a verb (and an adject ive, if necessary) followed by a singular noun. 
Examples of process names are APPLY RENT PAYMENT, CALCULATE 
COMMISSION, ASSIGN FINAL GRADE, VERIFY ORDER, and FILL ORDER. 

Processing details are not shown in a DFD. For example, you might have a process 
named DEPOSIT PAYMENT. The process symbol does not reveal the business logic 
for the DEPOSIT PAYMENT process. To document the logic, you create a process 
description, which is explained later in this chapter. 

Gane and Sarson Symbols 

APPLY 
PAYMENT 

BANK DEPOSIT 

Symbol Name 

Process 

Data Flow 

IL-...JIL-_s_T_u_D_E_N_T_s __ ___,l Data Store 

CUSTOMER External Entity 

Yourdon Symbols 

APPLY 
PAYMENT 

BANK DEPOSIT 

STUDENTS 

CUSTOMER 

FIGURE 5-3 Data flow diagram symbols, symbol names, and examples of the Gane and 
Sarson and Yourdon symbol sets. 
e Uti;:~ l.e'.un"'€ 2o14 

In DFDs, a process symbol can be referred to as a black box, because the inputs, 
outputs, and general functions of the process arc known, but the underlying details 
and logic of the process are hidden. By showing processes as black boxes, an analyst 
can create DFDs that show how the system functions, but avoid unnecessary deta il 
and clutter. When the analyst wishes to show additional levels of detail, he or she 
can zoom in on a process symbol and create a more in-depth DFD that shows the 
process's internal workings - which might reveal even more processes, data flows, 
and data stores. In this manner, the information system can be modeled as a series 
of increasingly detailed pictures. 
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FIGURE 5-4 Networks use various 
devices that act like black boxes. Cables 
carry data in and out, but internal 
operations are hidden inside the case. 
@ INSAOCO A-lotct;.rn;:hy/Ai!!1)' 

1-
0 w 
a: 
a: 
0 
0 

Data Flow Diagrams 

The network router shown in Figure 5-4 is an example of a black 
box. An observer can see cables that carry data into and out of the 
router, but the router's internal operations are not revealed - only 
the results are apparent. 

DATA FLOW SYMBOL A data flow is a path for data to move 
from one part of the information system to another. A data flow in a 
DFD represents one or more data items. For example, a data flow 
could consist of a single data item (such as a student ID number) or 
it could include a set of data (such as a class roster with student ID 
numbers, names, and registration dates for a specific class). 
Although the DFD does not show the detailed contents of a data 
flow, that information is included in the data dictionary, which is 
described later in this chapter. 

The symbol for a data flow is a line with a single or double arrow
head. The data flow name appears above, below, or alongside the line. 
A data flow name consists of a singular noun and an adjective, if 
needed. Examples of data flow names are DEPOSIT, INVOICE 
PAYMENT, STUDENT GRADE, ORDER, and COMMISSION. 
Exceptions to the singular name rule are data flow names, such as 
GRADING PARAMETERS, where a singular name could mislead you 
into thinking a single parameter or single item of data exists. 

Figure 5-5 shows correct examples of data flow and process symbol 
connections. Because a process changes the data's content or form, 
at least one data flow must enter and one data flow must exit each 
process symbol, as they do in the CREATE INVOICE process. 

SERVICES PERFORMED CREATE INVOICE 
INVOICE 

GRADED WORK 

SUBMITIED WORK GRADE 
STUDENT 

WORK STUDENT GRADE 

HOURS WORKED 

CALCULATE GROSS PAY 

PAY RATE 
GROSS 

PAY 

ACCEPTED INVENTORY 
ORDER VERIFY ORDER ASSEMBLE CHANGE 

ORDER ORDER 

FI GURE 5-5 Examples of correct combinat ions of data flow and process symbols. 
ec=:,v:t:l! ~.c:.n11n11 20 1~ 

Cql~Ti~ 20U C<~ ~ All Ri~ Jt~..W. Ml)' WI bee~ 0(&111(<,1. ~ d11p~. in wholo Ill' i3 fWl.-~ w tl~nx :i,Vr.s. Wtt(' tir.l pv!)> OC'!II«II m.or be W!'fm1«1 £rvm e:,e elk-o.lk ~ t01r('4«(t.), 
&litQria) nvkw hMo ok(tll(l.llh;,l •n)· w~ IX'!I1«11 Otoe$ n\1'1 a81(riollll) ' illt'!«ttllt q.-utJI I~"ttin& e<pcno:!>,Jf, (:(Oft(: IA-=c re.e...,~ !he :i~ 10 ~~ l!<.kliti(IO'I.-1 QO!I1(tl1 ll WI)' d~«~-1 $11bo(qunr; n,;;. fO!riW«~, m;uiro ._ 

I 97812851713·~0_CH:>5.1ndd 182 29/1 i/12 10:15 AM I 



Data Flow Diagrams 

A process symbol can have more than one outgoing data flow, as shown in the GRADE 
STUDENT WORK process, or more than one incoming data flow, as shown in the 
CALCULATE GROSS PAY process. A process also can connect to any other symbol, 
including another process symbol, as shown by the connection between VERIFY 
ORDER and ASSEMBLE ORDER in Figure 5-5. A data flow, therefore, must have a 
process symbol on at least one end. 

Figure 5-6 shows three data flow and process combinations that you must avoid: 

• Spontaneous generation. The APPLY INSURANCE PREMIUM process, for 
instance, produces output, but has no input data flow. Because it has no input, 
the process is called a spontaneous generation process. 

• Black hole. CALCULATE GROSS PAY is called a black hole process, which is 
a process that has input, but produces no output. 

• Gray hole. A gray hole is a process that has at least one input and one output, 
but the input obviously is insufficient to generate the output shown. For exam
ple, a date of birth input is not sufficient to produce a final grade output in the 
CALCULATE GRADE process. 

APPLY 
POLICY NUMBER INSURANCE 

PREMIUM 

HOURS WORKED CALCULATE 
GROSS PAY 

DATE OF BIRTH CALCULATE 
GRADE 

PAYMENT AMOUNT 

PAY RATE 

FINAL GRADE 

b w 
a: 
a: 
0 
(.) 
z -

FIGURE 5-6 Examples of incorrect combinations of data How and 
process symbols.APPLY INSURANCE PREMIUM has no input and is 
called a spontaneous generation process. CALCULATE GROSS PAY has 
no outputs and is called a black hole process. CALCULATE GRADE 
has an input that is obvio usly unable to produce the output. This 
process is called a gray hole. 
@ ~e le:un:ng 2014 

Spontaneous generation, black holes, and gray holes are impossible logically in a 
DFD because a process must act on input, shown by an incoming data flow, and 
produce output, represented by an outgoing data flow. 

DATA STORE SYMBOL A data store is used in a DFD to represent data that the system 
stores because one or more processes need to use the data at a later time. For instance, 
instructors need to store student scores on tests and assignments during the semester 
so they can assign final grades at the end of the term. Similarly, a company stores 
employee salary and deduction data during the year in order to print W-2 forms with 
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a: 
a: 
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Data Flow Diagrams 

total earnings and deductions at the end of the year. A DFD does not show the 
detailed contents of a data store - the specific structure and data elements are 
defined in the data dictionary, which is discussed later in this chapter. 

The physical characteristics of a data store are unimportant because you are con
cerned only with a logical model. Also, the length of time that the data is stored is 
unimportant - it can be a matter of seconds while a transaction is processed or a 
period of months while data is accumulated for year-end processing. What is impor
tant is that a process needs access to the data at some later time. 

In a DFD, the Gane and Sarson symbol for a data store is a flat rectangle that is 
open on the right side and closed on the left side. The name of the data store appears 
between the lines and identifies the data it contains. A data store name is a plura l 
name consisting of a noun and adjectives, if needed. Examples of data store names 

are STUDENTS, 

POST CREATE 
INVOICE 

ADMIT 

ACCOUNTS 
RECEIVABLE, 
PRODUCTS, DAILY 
PAYMENTS, 
PURCHASE ORDERS, 
OUTSTANDING 
CHECKS, 
INSURANCE 
POLICIES, and 
EMPLOYEES. 

PAYMENT 

CUSTOMER 
PAYMENT 

DAILY 
I PAYMENTS 

DAILY 
PAYMENT 

PREPARE 
DEPOSIT 

INVOICE 

ACCOUNTS 
RECEIVABLE 

INVOICE 
DETAIL 

PAYMENT 
DETAIL 

POST 
PAYMENT 

PATIENT 

ADMISSION 
FORM 

PATIENTS 

SYMPTOM TREAT MENT 

DIAGNOSE TREAT 
PATIENT PATIENT 

Exceptions to the plu
ral name rule are col
lective nouns that 
represent multiple 
occurrences of objects. 
For example, 
GRADEBOOK repre
sents a group of stu
dents and their scores. 

FIGURE 5-7 Examples of correct uses of data store symbols in a data flow diagram. 
@ C~o: Le:sm:rl£ 20 14 

A data store must 
be connected to a pro
cess with a data flow. 
Figure 5-7 illustrates 
typical examples of 
data stores. In each 
case, the data store has 
at least one incoming 
and one outgoing data 
flow and is connected 
to a process symbol 
with a data flow. 

t w 
a: 
a: 
8 z -

COURSES 

CLASS 
LIST 

STUDENTS 

POST BOOK 
PAYMENT FLIGHT 

CUSTOMER FLIGHT 
PAYMENT REQUEST 

DAILY I PAYMENTS PASSENGERS 

FIGURE 5-8 Examples of incorrect uses of data store symbols: Two data stores cannot be 
connected by a data flow without an intervening process, and each data store should have an 
outgoing and incoming data flow. 
e ~!! t.e:rnr'IE 2014 

Violations of the 
rule that a data store 
must have at least one 
incoming and one out
going data flow are 
shown in Figure 5-8. In 
the first example, two 
data stores are con
nected incorrectly 
because no process is 

Cql~Ti~ 20U C<~ ~ All Ri~ Jt~..W. Ml)' WI bee~ 0(&111Cd. ~ d11p~. i11 wholo"" i3 IW\-~ w tl~nx :i,Vr.s. Wtt(' tir.l pv!)> OC'!II«II m.or be W!'fm1«1 £rvm e:.e elk-o.lk ~ t01r('4«(t.), 
&litQria) nvkw hMo ok(tll(l.llh;,r •n)· w~ IX'!I1«11 Otoe$ 11111 a81(riollll) ' illt'!«ttllt q.-utJI I~"ttin& e<pcno:!>,Jf, (:(Oft(: IA-=c re.e...,~ !he :i~ 10 ~~ l!<.kliti(IO'I.-1 QO!II(tll ll WI)' d~«~ -1 $11bo(qunr; n,;;. fO!riW«~, m;uiro ._ 

I 97812851713·~0_CH:>5.1ndd 18<1 29/1 i/12 10:15 AM I 



Data Flow Diagrams 185 

CUSTOMER BANK CUSTOMER 

between them. Also, COURSES 
has no incoming data flow and 
STIJDENTS has no outgoing data 
flow. In the second and third 
examples, the data stores lack 
either an outgoing or incoming 
data flow. PAYMENT BANK ORDER INVOICE 

t w 
r:r: 
r:r: 
0 
0 

APPLY 
PAYMENT 

TIME 

DEPOSIT 

PREPARE VERIFY 
DEPOSIT ORDER 

There is an exception to the 
requirement that a data store must 
have at least one incoming and one 
outgoing data flow. In some situa
tions, a data store has no input data 
flow because it contains fixed refer
ence data that is not updated by the 
system. For example, consider a data 
store called TAX TABLE, which con
tains withholding tax data that a 
company downloads from the 
Internal Revenue Service. When the 
company runs its payroll, the 
CALCULATE WITHHOWING 
process accesses data from this data 
store. On a DFD, this would be rep
resented as a one-way outgoing 

VERIFY 
TIME CARD PAYCHECK CREATE 

CARD 
EMPLOYEE PAYCHECK 

FIGURE 5-9 Examples of correct uses of external entities in a data flow diagram. 
e Ce11$f!!! lcUTIIII& 2014 

data flow from the TAX TABLE 
data store into the CALCULATE 
WITHHOLDING process. 

PAYROLL 
DEPARTMENT 

PAYCHECK 

CUSTOMER BANK 

PAYMENT BANK 
ENTITY SYMBOL The symbol for 
an entity is a rectangle, which may 
be shaded to make it look three
dimensional. The name of the entity 
appears inside the symbol. 

.... 
0 w 
r:r: 
r:r: 
0 
0 
z 

DEPOSIT 

A DFD shows only external 
entities that provide data to the 
system or receive output from 

-
EMPLOYEE 

ACCOUNTS DAILY 
RECEIVABLE PAYMENTS 

the system. A DFD shows the 
boundaries of the system and 
how the system interfaces with 
the outside world. For example, 
a customer entity submits an 

FIGURE 5-10 Examples of incorrect uses o f external ent ities. An external entity must 
be connected by a data flow to a process, and not directly to a data store or to another 
external entity. 

order to an order processing system. Other examples of entities include a patient 
who supplies data to a medical records system, a homeowner who receives a bill 
from a city property tax system, or an accounts payable system that receives data 
from the company's purchasing system. 

DFD entities also are called terminators because they are data origins or final desti
nations. Systems analysts call an entity that supplies data to the system a source, and an 
entity that receives data from the system a sink. An entity name is the singular form of 
a department, outside organization, other information system, or person. An external 
entity can be a source or a sink or both, but each entity must be connected to a process 
by a data flow. Figures 5-9 and 5-10 show correct and incorrect examples of this rule. 

With an understanding of the proper use of DFD symbols, you are ready to con
struct diagrams that use these symbols. Figure 5-11 on the next page shows a summary 
of the rules for using DFD symbols. 

Cql~Ti~ 20U C<~ ~ All Ri~ Jt~\'fd, Ml)' WI bee~ 0(&111(<,1. ~ d11p~. in wholo Ill' i3 fWl.-~ w tl~nx :i,Vr.s. Wtt(' tir.l pv!)> OC'!II«II m.or be W!'fm1«1 £rvm e:,e elk-o.lk ~ t01r('4«(t.), 
&litQria) nvkw hMo ok(tll(l.llh;,l •n)· w~ IX'!I1«11 Otoe$ n\1'1 a81(riollll) ' illt'!«ttllt q.-utJI I~"ttin& e <pcno:!>,Jf, (:(Oft(: IA-=c re.e...,~ !he :i~ 10 ~~ l!<.kliti(IO'I.-1 QO!I1(tl1 ll WI)' d~«~-1 $11bo(qunr; n,;;. fO!riW«~, m;uiro ._ 

I 97812851713·~0_CH:>5.1ndd 185 29/1 i/12 10:15 AM I 



186 

u 
u 
u 

D 
D 

I I ~ 

Correct and Incorrect Examples of Data Flows 

u Process to Process 

D Process to External Entity 

I I ~ Process to Data Store 

D External Entity to External Entity 

I I i External Entity to Data Store 

I I ~ Data Store to Data Store 

~ 

~ 

~ 

X 

X 

X 

Creat ing a Set of DFDs 

CREATING A SET OF OFOs 

During requirements modeling, you 
used interviews, q uestionnaires, and 
other techniques to gather facts 
about the system, and you learned 
how the various people, depart
ments, data, and processes fi t 
together to suppo rt business opera
tions. Now you are ready to create 
a graphical model of the informa
tion system based on your fact
finding results. 

FIGURE Sa I I Examples of correct and incorrect uses o f data flows. 
~Ce~--e Lcwnina 201<4 

To learn how to construct 
DFDs, you will use examples of 
two informa tio n systems. The first 
example is a grading system that 
instructors use to assign fina l 
grades based on the scores that stu
dents receive during the term. T he 
second example is an order system 
that a company uses to enter orders 
and apply payments against a cus
tomer's balance. First, you will 
review a set of guidelines for draw
ing DFDs. T hen you will lea rn how 
to apply these guidelines and create 
a set of DFDs using a three-step 
process. 

V ideo Learning Session 
DFD Context Diagrams 

If you have an MIS CourseMate access code, you can launch interact ive Video Learning 
Sessions to help you understand systems development concepts and practice your skills. 
You can watch the sessions on your computer or mobile device, and pause, rewind, or replay 
a video at any time. To log on to the MIS CourseMate site at www.cengagebra.in.com, you 
must create a student account and then register t his book. 

This session is about DFD context diagrams, why they are important, how to construct a 
context diagram, and how you can use a CASE tool to create a context diagram. 

Guidelines for Drawing DFDs 

When you draw a context diagram and other DFDs, you should follow several guidelines: 

• Draw the context diagram so it fits on o ne page. 

• Use the name of the info rmation system as the process name in the context dia
gram. For example, the process name in Figure 5-12 is GRADING SYSTEM. 
No tice that the process name is the same as the system name. This is because 
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the context diagram shows the entire information system as if it were a single 
process. For processes in lower-level DFDs, you would use a verb followed by a 
descriptive noun, such as ESTABLISH GRADEBOOK, ASSIGN FINAL 
GRADE, or PRODUCE GRADE REPORT. 

• Use unique names within each set of symbols. For instance, the diagram in 
Figure 5-12 shows only one entity named STUDENT and only one data flow 
named FINAL GRADE. Whenever you see the entity STUDENT on any other 
DFD in the grading system, you know that you are dealing with the same entity. 
Whenever the FINAL GRADE data flow appears, you know that you are deal
ing with the same data flow. The naming convention also applies to data stores. 

• Do not cross lines. One way to achieve that goal is to restrict the number of 
symbols in any DFD. On lower-level diagrams with multiple processes, you 
should not have more than nine process symbols. Including more than nine 
symbols usually is a signal that your diagram is roo complex and that you 
should reconsider your analysis. Another way to avoid crossing lines is to 
duplicate an entity or data store. When duplicating a symbol on a diagram, 
make sure to document the duplication to avoid possible confusion. A special 
notation, such as an asterisk, next to the symbol name and inside the dupli
cated symbols signifies that they are duplicated on the diagram. 

• Provide a unique name and reference number for each process. Because it is the 
highest-level DFD, the context diagram contains process 0, which represents 
the entire information system, but does not show the internal workings. To 
describe the next level of detail inside process 0, you must create a DFD named 
diagram 0, which will reveal additional processes that must be named and num
bered. As you continue to create lower-level DFDs, you assign unique names 
and reference numbers to all processes, until you complete the logical model. 

• Obtain as much user input and feedback as possible. Your main objective is to 
ensure that the model is accurate, easy to understand, and meets the needs of its 
users. 

FINAL SUBMITTED 
GRADE WORK 

STUDENT 
RECORDS STUDENT 
SYSTEM 

CLASS 
o...., 

GRADED 
ROSTER 

..., 
~WORK 

GRADING 

process 0 SYSTEM 
......_ 

unique reference represents the 
entire grading system number for 

each process 
GRADING 
PARAMETERS GRADE REPORT 

INSTRUCTOR 

FIGURE 5-12 Context d iagram DFD fo r a grading system. 
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188 Creating a Set of DFDs 

Step I: Draw a Context Diagram 

The first step in constructing a set of DFDs is to draw a context diagram. A context 
diagram is a top-level view of an information system that shows the system's boundaries 
and scope. To draw a context diagram, you start by placing a single process symbol in 
the center of the page. The symbol represents the entire information system, and you 
identify it as process 0 (the numeral zero, and not the letter 0 ). Then you place the sys
tem entities around the perimeter of the page and use data flows to connect the entities 
to the central process. Data stores are not shown in the context diagram because they are 
contained within the system and remain hidden until more detailed diagrams are created. 

How do you know which entities and data flows to place in the context diagram? 
You begin by reviewing the system requirements to identify all external data sources 
and destinations. During that process, you identify the entities, the name and content 
of the data flows, and the direct ion of the data flows. If you do that carefully, and you 
d id a good job of fact-finding in the previous stage, you should have no difficulty 
drawing the context d iagram. Now review the following context diagram examples. 

EXAMPLE: CONTEXT DIAGRAM FORA GRADING SYSTEM The context diagram 
for a grading system is shown in Figure 5-12. The GRADING SYSTEM process is at the 
center of the diagram. The three entities (STUDENT RECORDS SYSTEM, STUDENT, 
and INSTRUCTOR) are placed around the central process. Interaction among the cen
tral process and the entities involves six different data flows. The STUDENT RECORDS 
SYSTEM entity supplies data through the CLASS ROSTER data flow and receives data 
through the FINAL GRADE data flow. The STUDENT entity supplies data through the 
SUBMITTED WORK data flow and receives data through the GRADED WORK data 
flow. Finally, the INSTRUCTOR entity supplies data through the GRADING 
PARAMETERS data flow and receives data through the GRADE REPORT data flow. 

EXAMPLE: CONTEXT DIAGRAM FORAN ORDER SYSTEM The context diagram 
for an order system is shown in Figure 5-13. Notice that the ORDER SYSTEM pro
cess is at the center of the diagram and five entities surround the process. Three of the 
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COMMISSION DEPOSIT ENTRY 
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FIGURE 5-13 Context diagram DFD for an order system. 
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entities, SALES REP, BANK, and ACCOUNTING, have single incoming data flows 
for COMMISSION, BANK DEPOSIT, and CASH RECEIPTS ENTRY, respectively. 
The WAREHOUSE entity has one incoming data flow - PICKING LIST - that is, a 
report that shows the items ordered and their quantity, location, and sequence to pick 
from the warehouse. The WAREHOUSE entity has one outgoing data flow, 
COMPLETED ORDER. Finally, the CUSTOMER entity has two outgoing data flows, 
ORDER and PAYMENT, and two incoming data flows, ORDER REJECT NOTICE 
and INVOICE. 

The context d iagram for the order system appears more complex than the grading 
system because it has two more entities and three more data flows. What makes one 
system more complex than another is the number of components, the number of levels, 
and the degree of interaction among its processes, entities, data stores, and data flows. 

Video Learning Session 
DFD Diagram 0 

If you have an MIS CourseMate access code, you can launch interactive Video Learning 
Sessions to help you understand systems development concepts and practice your skills. 
You can watch the sessions on your computer or mobile device, and pause, rewind, or replay 
a video at any time. To log on to the MIS CourseMate site at www.cengagebrain.com,you 
must create a student account and then register this book. 

189 

This session is about DFD diagram 0. You'lllearn what a DFD diagram 0 is, how to create "''""""•"""'""*"'• 
a diagram 0, and how you can use a CASE tool to create a DFD diagram 0. 

Ste p 2: Draw a Diagram 0 DFD 

In the previous step, you learned that a con
text d iagram provides the most genera l view 
of an information system and contains a sin· 
gle process symbol, which is like a black 
box. To show the deta il inside the black box, 
you create DFD diagram 0. Diagram 0 {the 
numeral zero, and not the letter 0) zooms in 
on the system and shows major internal pro
cesses, data flows, and data stores. Diagram 0 
also repeats the entities and data flows that 
appear in the context d iagram. When you 
expand the context d iagram into DFD dia
gram 0, you must retain a ll the connections 
that flow into and out of process 0. 

The real -life scene in Figure 5-14 repre
sents a complex manufacturing system with 
many interactive processes and data. In a 
large system such as this, each process in 
diagram 0 could represent a sepa rate system 

FIGURE 5·14 Complex manufacturing systems require many interactive 
processes and data sources. 

such as inventory, production control, and scheduling. Diagram 0 provides an over
view of all the components that interact to form the overall system. Now review the 
following diagram 0 examples. 

EXAMPLE: D IAGRAM 0 DFD FOR A GRADING SYST EM Figure 5-1.5 on the next 
page shows a context diagram at the. top and diagram 0 heneath it. Notice that diagram 0 is 
an expansion of process 0. Also notice that the three same entities (STUDENT RECORDS 
SYSTEM, STUDENT, and INSTRUCTOR) and the same six data flows (FINAL GRADE, 
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Context Diagram for Grading System 
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FIGURE 5-15 Context d iagram and diagram 0 for the grading system. 
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CLASS ROSTER, SUBMII l ED WORK, GRADED WORK, GRADING PARAMETERS, 
and GRADE REPORT) appear in both diagrams. In addition, diagram 0 expands process 0 
to reveal four internal processes, one data store, and five additional data flows. 

Notice that each process in diagram 0 has a reference number: ESTABLISH 
GRADEBOOK is 1, ASSIGN FINAL GRADE is 2, GRADE STUDENT WORK is 3, 
and PRODUCE GRADE REPORT is 4. These reference numbers are important 
because they identify a series of DFDs. If more detail were needed for ESTABLISH 
GRADEBOOK, for example, you would draw a diagram 1 because ESTABLISH 
GRADEBOOK is process 1. 

The process numbers do not suggest that the processes are accomplished in a sequen
tial order. Each process always is considered to be available, active, and awaiting data to 
be processed. If processes must be performed in a specific sequence, you document the 
information in the process descriptions (discussed later in this chapter), not in the DFD. 

The FINAL GRADE data flow output from the ASSIGN FINAL GRADE process 
is a diverging data flow that becomes an input to the STUDENT RECORDS 
SYSTEM entity and to the GRADEBOOK data store. A diverging data flow is a data 
flow in which the same data travels to two or more different locations. In that situa
tion, a diverging data flow is the best way to show the flow rather than showing two 
identical data flows, which could be misleading. 

If the same data flows in both directions, you can use a double-headed arrow to 
connect the symbols. To identify specific data flows into and out of a symbol, how
ever, you use separate data flow symbols with single arrowheads. For example, in 
Figure 5-15, the separate data flows (SUBMITTED WORK and GRADED WORK) 
go into and out of the GRADE STUDENT WORK process. 

Because d iagram 0 is an exploded version of process 0, it shows considerably more 
detail than the context diagram. You also can refer to diagram 0 as a partitioned or 
decomposed view of process 0. When you explode a DFD, the higher-level diagram is 
called the parent diagram, and the lower-level d iagram is referred to as the child 
diagram. The grading system is simple enough that you do not need any additional 
DFDs to model the system. At that point, the four processes, the one data store, and 
the 10 data flows can be documented in the data dictionary. 

When you create a set of DFDs for a system, you break the processing logic down into 
smaller units, called functional primitives, that programmers will use to develop code. A 
functional primitive is a process that consists of a single function that is not exploded fur
ther. For example, each of the four processes shown in the lower portion of Figure 5-15 is 
a functional primitive. You document the logic for a functional primitive by writing a 
process description in the data dictionary. Later, when the logical design is implemented 
as a physical system, programmers will transform each functional primitive into program 
code and modules that carry out the required steps. Deciding whether to explode a pro
cess further or determine that it is a functional primitive is a matter of experience, judg
ment, and interaction with programmers who must translate the logical design into code. 

EXAMPLE: DIAGRAM 0 DFD FORAN ORDER SYSTEM Figure 5-16 on the next page 
shows the diagram 0 for an order system. Process 0 on the order system's context diagram 
is exploded to reveal three processes (FILL ORDER, CREATE INVOICE, and APPLY 
PAYMENT), one data store (ACCOUNTS RECEIVABLE), two additional data flows 
(INVOICE DETAIL and PAYMENT DETAIL), and one diverging data flow (INVOICE). 

The following walkthrough explains the D FD shown in Figure 5-16: 

1. A CUSTOMER submits an ORDER. Depending on the processing logic, the 
FILL ORDER process either sends an ORDER REJECT NOTICE back to the 
customer or sends a PICKING LIST to the WAREHOUSE. 

2. A COMPLETED ORDER from the WAREHOUSE is input to the CREATE 
INVOICE process, which outputs an INVOICE to both the CUSTOMER pro
cess and the ACCOUNTS RECEIVABLE data store. 
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FIGURE 5-1 6 Diagram 0 DFD for the o rder system. 
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CASH 
RECEIPTS 
ENTRY 

ACCOUNTING 

3. A CUSTOMER makes a PAYMENT that is processed by APPLY PAYMENT. 
APPLY PAYMENT requires INVOICE DETAIL input from the ACCOUNTS 
RECEIVABLE data store along with the PAYMENT. APPLY PAYMENT also 
outputs PAYMENT DETAIL back to the ACCOUNTS RECEIVABLE data 
.store and outputs COMMISSION to the SALES DEPT, BANK DEPOSIT to the 
BANK, and CASH RECEIPTS ENTRY to ACCOUNTING. 

The walkthrough of diagram 0 illustrates the basic requirements of the order system. 
To learn more, you would examine the detailed description of each separate process. 

Step 3: Draw the Lower-Level Diagr-ams 

This set of lower-level DFDs is based on the order system. To create lower-level d ia
grams, you must use leveling and balancing techniques. Leveling is the process of 
drawing a series of increasingly detailed diagrams, until all functional primitives are 
identified. Balancing maintains consistency among a set of D FDs by ensuring that 
input and output data flows align properly. Leveling and balancing are described in 
more detail in the following sections. 

LEVELING EXAMPLES Leveling uses a series of increasingly detailed DFDs to 
describe an information system. For example, a system might consist of dozens, or 
even hundreds, of separate processes. Using leveling, an analyst starts with an overall 
view, which is a context diagram with a single process symbol. Next, the analyst cre
ates diagram 0, which shows more detail. The analyst continues to create lower-level 
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D FDs until all processes are identified as functional primitives, which represent single 
processing functions. More complex systems have more processes, and analysts must 
work through many levels to identify the functional primitives. Leveling also is called 
exploding, partitioning, or decomposing. 

Figures 5-16 and 5-17 provide an example of leveling. Figure 5-16 shows dia
gram 0 for an order system, with the FILL ORDER process labeled as process 1. 
Now consider Figure 5-17, which provides an exploded view of the FILL ORDER 
process. Notice that FILL ORDER (process 1) actua lly consists of three processes: 
VERIFY ORDER (process 1.1), PREPARE REJECT NOTICE (process 1.2), and 
ASSEMBLE ORDER (process 1.3). 
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FIGURE 5- 17 Diagram I DFD shows details of the FILL ORDER process in the order system. 
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CREDIT 
HISTORY 

As Figure 5-17 shows, all processes are numbered using a decimal notation 
consisting of the parent's reference number, a decimal point, and a sequence num
ber within the new diagram. In Figure 5-17, the parent process of diagram 1 is pro
cess 1, so the processes in diagram 1 have reference numbers of 1.1, 1.2, and 1.3. 
If process 1.3, ASSEMBLE ORDER, is decomposed further, then it would appear in 
diagram 1.3 and the processes in diagram 1.3 would be numbered as 1.3.1, 1.3.2, 
1.3.3, and so on. This numbering technique makes it easy to integrate and identify 
all DFDs. 

When you compare Figures 5-16 and 5-17, you will notice that Figure 5-17 (the 
exploded FILL ORDER process) shows two data stores (CUSTOMER and 
PRODUCTS) that do not appear on Figure 5-16, which is the parent DFD. Why not? 
The answer is based on a simple rule: When drawing DFDs, you show a data store only 
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when two or more processes use that data store. The CUSTOMER and PRODUCTS 
data stores were internal to the FILL ORDER process, so the analyst did not show them 
on diagram 0, which is the parent. When you explode the FILL ORDER process into 
diagram 1 DFD, however, you see that three processes (1.1, 1.2, and 1.3) interact with 
the two data stores, which now are shown. 

Now compare Figure 5-17 (on the previous page) and Figure 5-18. Notice that 
Figure 5-18 shows the same data flows as Figure 5-17, but does not show the 
CUSTOMER and WAREHOUSE entities. Analysts often use this technique to simplify 
a DFD and reduce unnecessary clutter. Because the missing symbols appear on the par
ent DFD, you can refer to that diagram to identify the source or destination of the data 
flows. 
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CHANGE 

FIGURE 5-18 This diagram does not show the symbols that connect t o data flows entering or leaving FILL 
ORDER on the context diagram. 
e Ce,1£ftt:e lt!.::rrune 1'0 1~ 

BALANCING EXAMPLES Balancing ensures that the input and output data flows 
of the parent DFD are maintained on the child DFD. For example, Figure 5-19 
shows two DFDs: The order system diagram 0 is shown at the top of the figure, and 
the exploded diagram 3 DFD is shown at the bottom. 

The two DFDs are balanced because the child diagram at the bottom has the same 
input and output flows as the parent process 3 shown at the top. To verify the balanc
ing, notice that the parent process 3, APPLY PAYMENT, has one incoming data flow 
from an external entity, and three outgoing data flows to external entities. Now exam
ine the child DFD, which is diagram 3. Now, ignore the internal data flows and count 
the data flows to and from external entities. You will see that the three processes 
maintain the same one incoming and three outgoing data flows as the parent process. 
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Order System o· ODFO oagram 
1 

ORDER PICKING 

FILL 
ORDER 

LIST 

l 
ORDER 
REJECT 

CUSTOMER 
NOTICE 

VI ARE HOUSE 

2 
COMPLETEO I CREATE 
ORDER 

INVOICE 
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3 DETAIL 
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DEPT 

Order System Diagram 3 DFD 
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PAYMENT 
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I PAYMENT 
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ACCOUNTING 
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PREPARE 
ACCOUNTING 

ENTRY 

I 

COMMJS$1 a.. • 
I EARNED 

3.4 

PAY 
COMMISSION 

I 
I 

I 

I 
I 

I .. - -fW.IK - ---- - ~ --- - - -- -
DEPOSIT RECEIPT$ ENTRY COMMI$$1 

BANK ACCOUrfllNG SALES 
REP 

FIGURE 5-19 The order system diagram 0 is shown at the top of the figure, and exploded 
diagram 3 DFD (for the APPLY PAYMENT process) is shown at the bottom. The two DFDs are 
balanced because the child diagram at the bottom has the same input and output flows as the 
parent process 3 shown at the top. 
® C«!ii!te Le:un "'€ 20 I <t 

Another example of balancing is shown in Figures 5-20 and 5-21 on the next page. 
The DFDs in these figures were created using Visible Analyst, a popular CASE tool. 
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196 Creating a Set of DFDs 

Figure 5-20 shows a sample context diagram. The process 0 symbol has two input 
flows and two output flows . Notice that process 0 can be considered as a black box, 
with no internal detail shown. In Figure 5-21, process 0 (the parent DFD) is exploded 
into the next level of detail. Now three processes, two data stores, and four internal 
data flows are visible. Notice that the details of process 0 are shown inside a dashed 
line, just as if you could see inside the process. 

EXTERNAL 
ENTilY A ; --- -INPUT OATA.fl-OW l \ OUTPUT DATA FlOW 1 

0 

I 
I I PROCESS 
I 0 I OUTPUT OATAFlOWl INPUT OATArlOWt 

EXTERNAL '- --_I 
ENnTY B 

FIGU RE 5-20 Example of a parent DFD diagram, showing process 0 as a black box. 
e em~:~ Le-.!mlll 2o14 

ClL:J u .:1 W (ll ~ ll r;c.a til. 

eot • ttt !Ot I L-l) "' ;;;~ 
:::l"-~'"' "'-+,'\...,.,T kj] 

..._ ___ ....;·,!\) _ • I • ' u I 11 

, --- -- -- - -- -----, 
' ' EXTERNAL I 

INPUT DATA OUTPUT OAl'A 
ENTITY A I rLOW1 rLOW 1 

PROCESS PROCESS 
I 1 s 
I 
I INTEJII NJIL 

DATA ttmlRNAl. 

I FlOW' I OA1'AflOW2 

OATA Sl'OA£ DATA STORE 
I 1 2 

I 
I'ITERNAA. 

Nfl:RNAL . .,. ,...,, OATAfi.OW4 

I 
' EXTERNAL I INPUT Q.qMtOW2 OUTPUT OIJA~LOWl 

ENTITY B 
I PROCESS 
I 2 

\ --- --- - - - -- - ---
FIGU RE 5-21 In the next level of detail, t he process 0 black box reveals three 
processes, two data stores, and four internal data flows - all of which are shown 
inside the dashed line . 
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The DFDs in Figures 5-20 and 5-21 are balanced because the four data flows 
into and out of process 0 are maintained on the child DFD. The DFDs also are leveled 
because each internal process is numbered to show that it is a child of the parent 
process. 
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Data Dictionary 

CASE IN POINT 5.1: BIG ThN UNIVERSITY 

You are the IT director at Big Ten University. As part of a training program, you decide to 
draw a DFD that includes some obvious mistakes to see whether your newly hired junior 
analysts can find them. You came up w ith the diagram 0 DFD shown in Figure 5-22. Based 
on the rules explained in this chapter, how many problems should the analysts find? 

1 2 

STUDENT ID 
MEET 

TENTATIVE 

ASSIGN 
NUMBER 

WITH 
SCHEDULE 

ADVISOR ADVISOR 

FINAL 
CLASS 
SCHEDULE 

CLASS 
OS CLASS ROSTER 

INSTRUCTOR ROSTER 
STUDENTS 
ATIENOING 

SCHEDULE 06 SEATING CHART 
OF OFFICE 
HOURS 

4 

STUDENT ID FINAL 
NUMBER CALCULATE GRADE 

STUDENT GRADE 

FIGURE 5-22 What are the mistakes in this d iagram 0 DFD1 
e Cecwe l..ei'T!III!E 101" 

DATA DICTIONARY 

3 

CHECK 
OPEN 

CLASSES 

04 GRADES 

A set of DFDs produces a logical model of the system, but the details within those 
DFDs are documented separately in a data dictionary, which is the second component 
of structured analysis. 

A data dictionary, or data repository, is a central storehouse of information about 
the system's data. An analyst uses the data dictionary to collect, document, and orga
nize specific facts about the system, including the contents of data flows, data stores, 
entities, and processes. The data dictionary also defines and describes all data ele
ments and meaningful combinations of data elements. A data element, also called a 
data item or field, is the smallest piece of data that has meaning within an informa
tion system. Examples of data elements are student grade, salary, Social Security num
ber, account balance, and company name. Data elements are combined into records, 
also called data structures. A record is a meaningful combination of related data ele
ments that is included in a data flow or retained in a data store. For example, an auto 
parts store inventory record might include part number, description, supplier code, 
minimum and maximum stock levels, cost, and list price. 
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198 

The CASE tools in 
Part 8 of the 
Systems Analyst's 
Toolkit can help you 
document business 
functions and pro
cesses. To learn 
more about these 
tools, turn to Part B 
of the fout'part 
Toolkit that loll""" 
Chapter 12. 

Data Dictionary 

Significant relationships exist among the items in a data dictionary. For example, 
data stores and data flows are based on data structures, which in turn are composed of 
data elements. Data flows are connected to data stores, entities, and processes. 
Accurately documenting these relationships is essential so the data dictionary is consis
tent with the DFDs. You can use CASE software to help you document the design. 

Using CASE Tools for Documentation 

The more complex the system, the more difficult it is to maintain full and accurate 
documentation. Fortunately, modern CASE tools simplify the task. For example, in the 
Visible Analyst CASE tool, documentation automatically flows from the modeling dia
grams into the central repository, along with information entered by the user. This sec
tion contains several examples of Visible Analyst screens that show the data repository 
and its contents. 

A CASE repository ensures data consistency, which is especially important where 
multi pie systems require the same data. In a large company, for example, the sales, 
accounting, and shipping systems all might use a data element called CUSTOMER 
NUMBER. Once the CUSTOMER NUMBER element has been defined in the reposi
tory, it can be accessed by other processes, data flows, and data stores. The result is 
that all systems across the enterprise can share data that is up to date and consistent. 
You will learn more about CASE tools in Part B of the Systems Analyst's Toolkit. 

Documenting the Data Elements 
You must document every data element in the data dictionary. Some analysts like to 
record their notes on online or manual forms. Others prefer to enter the information 
directly into a CASE tool. Several of the DFDs and data dictionary entries that appear 
in this chapter were created using a popular CASE tool called Visible Analyst. 
Although other CASE tools might use other terms or display the information differ
ently, the objective is the same: to provide clear, comprehensive information about the 
data and processes that make up the system. 

Figure 5-23 shows how the analyst used an online documentation form to record 
information for the SOCIAL SECURITY NUMBER data element. Notice that the 
figure caption identifies eight specific characteristics for this data element. 
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Data Dictionary 

I. Online or manual doe-umentation entries 
often indicate which system is involved. 
This is not necessary with a CASE tool 
because all information is stored in one 
file that is named for the system. 

2. The data element has a standard label 
that provides consistency throughout 
the data dictionary. 

3. The data element can have an 
alternative name, or alias. 

4. This entry indicates that the data element 
consists of nine numeric characters. 

5. Depending on the data element, strict 
limits might be placed on acceptable 
values. 

6. The data comes from the employee's job 
application. 

7. This e ntry indicates that only the 
payroll department has authority to 
update or change this data. 

8. This entry indicates the individual or 
department responsible for entering and 
changing data. 

Dotallt<tlonwy 
Online OocwnentMion F«• tD•·a EttMtnt) 

FIGURE 5·23 Using an o nline documentation form, the analyst has recorded information for a data element named SOCIAL 
SECURITY NUMBER. Later, the analyst will create a data dictionary entry using a CASE tool. 

Figure 5-24 shows a sample screen that illus
trates how the SOCIAL SECURITY NUMBER data 
element might be recorded in the Visible Analyst 
data dictionary. 

Regardless of the terminology or method, the 
following attributes usually are recorded and 
described in the data dictionary: 

Data element name or label. The data element's 
standard name, which should be meaningful to users. 

Alias. Any name(s) other than the standard data 
element name; this alternate name is called an alias. 
For example, if you have a data element named 
CURRENT BALANCE, various users might refer to 
it by alternate names such as OUTSTANDING 
BALANCE, CUSTOMER BALANCE, 
RECEIVABLE BALANCE, or AMOUNT OWED. 

Long Name: 

·) 

SStl 

Source: ~ fom~ 
Secu'ly. P.,ol__, 
A81$JIOO$ibl$1,.tUif: P*dl~ 

. . 
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Type and length. Type refers to whether the data 
element contains numeric, alphabetic, or character 
values. Length is the maximum number of characters 
for an alphabetic or character data element or the 
maximum number of digits and number of decimal 
positions for a numeric data element. In addition to 
text and numeric data, sounds and images also can 
be stored in digital form. In some systems, these 
binary data objects are managed and processed just 
as traditional data elements are. For example, an 
employee record might include a digitized photo 
image of the person. 

I SQL II Delete II ""'I( s.,. Jls ... c~>l l J""' :1 Fie :1 - 1UJ 
lo._ II Cleo< II """ II e><~ II e-.~,1 a ... , I c.., II s-nCA<Oo I 

FIGURE 5-24 A Visible Analyst screen describes the data 
element named SOCIAL SECURITY NUMBER. Notice that 
many of the items were entered from the o nline form 
shown in Figure 5-23. 

Default value. The default value is the value for the data element if a value other
wise is not entered for it. For example, all new customers might have a default value 
of $500 for the CREDIT LIMIT data element. 
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200 Data Dictionary 

Acceptable values. Specification of the data element's domain, which is the set of 
values permitted for the data element; these values either can be specifically listed or 
referenced in a table, or can be selected from a specified range of values. You also 
would indicate if a value for the data element is optional. Some data elements have 
additional validity rules. For example, an employee's salary must be within the range 
defined for the employee's job classification. 

Source. The specification for the origination point for the data element's values. 
The source could be a specific form, a department or outside organization, another 
information system, or the result of a calculation. 

Security. Identification for the individual or department that has access or update 
privileges for each data element. For example, only a credit manager has the authority 
to change a credit limit, while sales reps are authorized to access data in a read-only 
mode. 

Responsible user(s). Identification of the user(s) responsible for entering and 
changing values for the data element. 

Description and comments. This part of the documentation allows you to enter 
additional notes. 

Documenting the Data Flows 

In addition to documenting each data element, you must document all data flows in 
the data dictionary. Figure 5-25 shows a definition for a data flow named 
COMMISSION. The information on the manual form at the top was entered into the 
CASE tool data dictionary at the bottom of Figure 5-25. 

Although terms can vary, the typical attributes are as follows: 
Data flow name or label. The data flow name as it appears on the DFDs. 
Description. Describes the data flow and its purpose. 
Alternate name(s). Aliases for the DFD data flow name(s). 
Origin. The DFD beginning, or source, for the data flow; the origin can be a pro

cess, a data store, or an entity. 
Destination. The DFD ending point(s) for the data flow; the destination can be a 

process, a data store, or an entity. 
Record. Each data flow represents a group of related data elements called a record 

or data structure. In most data dictionaries, records are defined separately from the 
data flows and data stores. When records are defined, more than one data flow or 
data store can use the same record, if necessary. 

Volume and frequency. Describes the expected number of occurrences for the data 
flow per unit of time. For example, if a company has 300 employees, a TIME CARD 
data flow would involve 300 transactions and records each week as employees sub
mit their work hour data. 
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Data Dictionary 
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FIGURE 5-25 In the upper screen, an analyst has entered four items of information in 
an online documentation form. The lower screen shows the same four items entered into 
a Visible Analyst data d ictionary form. 
Scr.:ensl1ot:s use~ With p!!rm.ss.co !1-ol"'! V1S1"!ll!: ~.ctr$ Corpcri!tJOn 

Documenting the Data Stores 

You must document every DFD data store in the data dictionary. Figure 5·26 on the 
next page shows the definition of a data store named IN STOCK. 

Cql~Ti~ 20U C<~ ~ All Ri~ Jt~..W. Ml)' WI bee~ 0(&111(<,1. ~ d11p~. in wholo Ill' i3 fWl.-~ w tl~nx :i,Vr.s. Wtt(' tir.l pv!)> OC'!II«II m.or be W!'fm1«1 £rvm e:,e elk-o.lk ~ t01r('4«(t.), 
&litQria) nvkw hMo ok(tll(l.llh;,l •n)· w~ IX'!I1«11 Otoe$ n\1'1 a81(riollll) ' illt'!«ttllt q.-utJI I~"ttin& e <pcno:!>,Jf, (:(Oft(: IA-=c re.e...,~ !he fi~ 10 ~~ l!<.kliti(IO'I.-1 QOnl(tiC ll WI)' d~«~-1 $11bo(qunr; n,;;. fO!riW«~, m;uiro ._ 

97812851 713·~0-CH:>5.1ndd 201 

20 1 

29/1 i/12 10:15 AM I 



202 

I. This data store has 
an alternative name, 
o r alias. 

2. For consist ency, 
data flow names 
are standardized 
t hroughout the 
data dictionary. 

3. It is important to 
document these 
estimates because 
t hey will affect 
design decisions in 
subsequent SDLC 
phases. 

I. The process num
ber identifies t his 
process. Any sub~ 
processes are num· 
bered I. I, 1.2, 1.3, 
and so on. 

2. These data flows 
will be described 
specifically e lse· 
where in the data 
dictiona ry. 
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FIGURE 5-26 Visible Analyst screen that documents a 
data store named IN STOCK. 

o r..,..,.~ 

,_ 
~nor•-

1 

• 1 

~.--Out aa c 

-

---.,.ct~ .... ..., ........... ~ 
• 't'J:; 

••• 

• 

• 

• 
• • 

~~~~!~~~~~U..~l Me ~ ~ 
~: - J' - ':0::•.0 _.. lf•.iJLc.wJCs:-oo-J 
......... -ewtllt~~e•••"··-........... _... ..... -

FIGURE 5-27 Visible Analyst screen that describes a 
process named VERIFY O RDER. 
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Data Dictionary 

Typical characteristics of 
a data store are as follows: 

Data store name or label. 
The data store name as it 
appears on the DFDs. 

Description. Describes the 
data store and its purpose. 

Alternate name(s). Aliases 
for the DFD data store name. 

Attributes. Standard DFD 
names that enter or leave the 
data store. 

Volume and frequency . 
Describes the estimated num
ber of records in the data 
store and how frequently 
they are updated. 

Documenting t he 
Processes 

You must document every 
process, as shown in 
Figure 5-27. Your documen
tation includes a description 
of the process's characteris
tics and, for functional primi
tives, a process description, 
which is a model that docu
ments the processing steps 
and business logic. 

The following are typical 
characteristics of a process: 

Process name or label. 
The process name as it 

appears on the DFDs. 
Description. A 

brief statement of the 
process's purpose. 

Process number. A refer
ence number that identifies 
the process and indicates 
relationships among various 
levels in the system . 

Process description. 
This section includes the 
input and output data flows . 
For functional primitives, 
the process description also 
documents the processing 
steps and business logic. 
You will learn how to write 
process descriptions in the 
next section. 
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Data Dictionary 

Documenting the Entities 
~ ........ 
0 /1 

203 

.. u 

-----
• 

By documenting all entities, the data 
dictionary can describe all external 
entities that interact with the sys
tem. Figure 5-28 shows a defini
tion for an external entity named 
WAREHOUSE. 

Typical characteristics of an 
entity include the following: 

-· ----7----1® 
Entity name. The entity name as it 

appears on the DFDs. 
Description. Describe the entity 

and its purpose. 
Alternate name( s) . Any aliases for 

the entity name. 
Input data flows. The standard 

DFD names for the input data flows 
to the entity. 

Output data flows. The standard 
DFD names for the data flows leaving 
the entity. 

Documenting the Records 

A record is a data structure that 
contains a set of related data 
elements that are stored and 
processed together. Data flows and 
data stores consist of records that you 
must document in the data dictionary. 
You define characteristics of each 
record, as shown in Figure 5-29. 

Typical characteristics of a record 
include the following: 

Record or data structure name. 
The record name as it appears in the 
related data flow and data store 
entries in the data dictionary. 

Definition or description. A brief 
definition of the record. 

Alternate name( s) . Any aliases for 
the record name. 

Attributes. A list of all the data 
elements included in the record. The 
data element names must match 
exactly what you entered in the data 
dictionar y. 

Data Dictionary Reports 

-
... -
- - """ ........ ___ ... _ 

-
• 

-
• • 

... ] f'~~l·~.J 

FIGURE 5-28 Visible Analyst screen that documents 
an external entity named WAREHOUSE. 
S:n:e:1:htr. u...:d w1l ;:crm~$0:1 lromV.s-b'e Systems Ccrp::n'.>On. 

D \@!!!' ' I W-1 

........ ------....... - , .. 
r;:;:;} II Q&ICMII- a.. 
~ llla&IMIISIAiliS 0.. 

-
_ .. _ 

• • 

• 

• 

FIGURE 5-29 Visible Analyst screen that documents a 
record, or data structure named C REDIT STATUS. 

The data dictionary serves as a central storehouse of documentation for an informa
tion system. A data dictionary is created when the system is developed, and is updated 
constantly as the system is implemented, operated, and maintained. In addition to 
describing each data element, data flow, data store, record, entity, and process, the data 

I. The external entity 
also can have an 
alternative name, 
or alias, if properly 
documented . 

2. For consistency, 
these data flow 
names are 
standardized 
throughout the 
data dictionary. 

I. This data structure 
is named C REDIT 
STATUS. 

2. The C REDIT 
STATUS data 
structure consists 
of two data 
elements: 
C USTOMER 
NUMBER and 
C USTOMER 
STATUS CODE. 
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VERIFY 
PRODUCT 

CODE 

Process Description Tools 

d ictionary documents the relationships among these components. You can obtain 
many valuable reports from a data d ictionary, including the following: 

• An alphabetized list of all data elements by name 

• A report describing each data element and indicating the user or department 
that is responsible for data entry, updating, or deletion 

• A report of all data flows and data stores that use a particular data element 

• Detailed reports showing all characteristics of data elements, records, data 
flows, processes, or any other selected item stored in the data d ictionary 

PROCESS DESCRIPTION TOOLS 

A process description documents the details of a functional primitive, and represents 
a specific set of processing steps and business logic. Using a set of process description 
tools, you create a model that is accurate, complete, and concise. Typical process 
description tools include structured English, decision tables, and decision trees. When 
you analyze a functional primitive, you break the processing steps down into smaller 
units in a process called modular design. 

It should be noted that this chapter deals with structured analysis, but the process 
description tools also can be used in object-oriented development, which is described 
in Chapter 6. You learned in Chapter 1 that 0-0 analysis combines data and the 
processes that act on the data into things called objects, that similar objects can be 
grouped together into classes, and that 0 -0 processes are called methods. Although 
0-0 programmers use different terminology, they create the same kind of modular 
coding structures, except that the processes, or methods, are stored inside the objects, 
rather than as separate components. 

Modular Design 
VERIFY VERIFY 

PRICE STOCK 
LEVEL 

FIGURE 5-30 Sequence structure. 
@ <Att;~ l.cmn"i! 'JDIL 

Modular design is based on combinations of 
three logical structures, sometimes called con
trol structures, which serve as building blocks 
for the process. Each logical structure must 
have a single entry and exit point. The three 
structures are called sequence, selection, and 
iteration. A rectangle represents a step or pro
cess, a diamond shape represents a condition or 
decision, and the logic follows the lines in the 
direction indica ted by the arrows. 

HOURS )--'-YE=:S'------- ., 
>40? 

NO 

FIGURE 5-31 Selection structure. 
e Cerw:;:e tc:nurtg201.t1 

CALCULATE 
OVERTIME 

PAY 

1. Sequence. The completion of steps in sequential 
order, one after another, as shown in Figure 5-30. 
One or more of the steps might represent a 
subprocess that contains additional logical 
structures. 

2. Selection. The completion of one of two or more 
process steps based on the results of a test or condi
tion. In the example shown in Figure 5-31, the sys
tem tests the input, and if the hours are greater than 
40, it performs the CALCULATE OVERTIME PAY 
process. 
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3. Iteration. The completion of a process step that 
is repeated until a specific condition changes, 
as shown in Figure 5-32. An example of itera
tion is a process that continues to print pay
checks until it reaches the end of the payroll 
file. Iteration also is called looping. 

Sequence, selection, and iteration structures can be 
combined in various ways to describe processing logic. 

Structured English 

END 
OF 

FILE? 

YES 

NO 

Structured English is a subset of standard English that FIGURE 5-32 Iteration structure. 

describes logical processes clearly and accurately. ec.,,,....,""'""' 20'< 
When you use structured English, you must conform 
to the following rules: 

• Use only the three building blocks of sequence, selection, and iteration. 

• Use indentation for readability. 

• Use a limited vocabulary, including standard terms used in the data dictionary 
and specific words that describe the processing rules. 

An example of structured English 
appears in Figure 5-33, which shows the 
VERIFY ORDER process that was illus
trated earlier. Notice that the structured 
English version documents the actual 
logic that will be coded into the system. 
Structured English can help make your 
process descriptions accurate and under
standable to users and system developers. 

Om au a ~f....,• 

WWVCRKII~========== --... '-".._ ......................... ~ . .... -· ,._ -.. ....... Ofill)(llCIUftlfAIUI.PIIIXIClOITM 
Da ,..... DillY*"'- .... CllDONIOl.MXIJitlDQIII)(R 

.. , 

PRINT 
PAYCHECK 

205 

Structured English might look 
familiar to programming students 
because it resembles pseudocode, 
which is used in program design. 

-----i structured English 
statements 

Although the techniques are similar, 
the primary purpose of structured 
English is to describe the underlying 
business logic, while programmers, 
who are concerned with coding, mainly 
use pseudocode as a shorthand nota
tion for the actual code. 

Figure 5-34 shows another example 
of structured English. After you study the 
sales promotion policy, notice that the 
structured English version describes 
the processing logic that the system must 
apply. Following structured English rules 
ensures that your process descriptions are 

• - -

FIGURE 5-33 T he VERIFY O RDER process description 
includes logical rules and a structured English version of 
the policy. Notice the alignment and indentation o f the 
logic statements. 

understandable to users who must confirm that the process is correct, as well as to 
other analysts and programmers who must design the information system from your 
descriptions. 
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Yideo Learning Session 
Decision if abies 

If you have an MIS CourseMate access code, you can launch interact ive Video Learning 
Sessions to help you understand systems development concepts and pract ice you r skills. 
You can watch the sessions on you r computer or mobile device, and pause, rewind, o r replay 
a video at any t ime. To log on to the MIS CourseMate site at www.cengagebra.in.com, you 
must create a student account and then register t his book. 

This session is about decision tables, why they are important process description tools, 
how to create decision tables. and how to analyze conditions and outcomes in a decision table. 

I. Place the name of 
the process in a 
heading at t he t op 
left. 

2. Enter the conditions 
unde r the heading. 
with one condition 
per line. to repre
sent the customer 
status and availabil· 
it y of products. 

3. Enter all potential 
combinations ofY/N 
(for yes and no) for 
the conditions. Each 
column 

Decision Ta bles 

A decision table is a logical structure that shows every combination of conditions 
and outcomes. Analysts often use decision tables to describe a process and ensure 
that they have considered all possible situations. You can create decision tables 
using Microsoft PowerPoint, Word, or Excel. 

TA BLES WITH ONE CONDITION If a process has a single condition, there only are 
two possibi lities - yes or no. Either the condition is present or it is not, so there are only 
two rules. For example, to trigger an overtime calculation, the process condition might 
be: Are the hours greater than 40? If so, the calculation is made. Otherwise, it is not. 

TA BLES W ITH TWO CONDITIONS Suppose you want to create a decision table 
based on the Verify Order business process shown in Figure 5-34. When documenting 
a process, it is important to ensure that you list every possibility. ln this example, the 
process description contains two conditions: product stock status and customer credit 
status. If both conditions are met, the order is accepted. Otherwise the order is rejected. 

After you identify all the conditions and outcomes, you are ready to create a deci
sion table similar to the one shown in Figure 5-35. To create the table, follow the four 
steps listed in the margin. 

VERIFY ORDER Business Process with Two C o ndit ions 

• An order will be accepted only if the product is in stock and the customer's credit status is OK. 
=-=; 

• All othe r orders will be rejected. 

FIGURE 5·34 The Verify Order business process has two co nditions. Fo r an o rder to be accepted, the 
product must be in stock and the custo mer must have an acceptable credit status. 
e ecne~ ~..e.:amnz 2014 

represents a 'i'------VERIFY ORDER Process 
numbered ~ 
possibility 
called a rule. 

4. Place an X 
in the action 
entries area 

~ Credit status is OK 
~ Product is in stock 

Accept o rder 
Reject order 

I 2 3 4 

y 
y 

X 

y 

N 

X 

N 
y 

X 

N 
N 

X 

}--(i) 
}--G fo r each rule to 

indicate whe-ther 
to accept o r reject 
the o rde-r. 

FIG URE 5-35 Example of a simple decisio n table showing the processing logic o f the VERIFY O RDER process. 
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Notice that each condition has two possible values, so the number of rules doubles 
each time you add another condition. For example, one condition creates two rules, 
two conditions create four rules, three conditions create eight rules, and so on. In the 
two-condition example in Figure 5-35, four possibilities exist, but Rule 1 is the only 
combination that will accept an order. 

TABLES WITH THREE CONDITIONS Suppose the company now decides that the 
credit manager can waive the customer credit requirement, as shown in Figure 5-36. 
That creates a third condition, so there will be eight possible rules. The new decision 
table might resemble the one shown in Figure 5-37. 

VERIFY ORDER Business Process with Three Conditions 

• An order will be accepted only if the product is in stock and the customer's credit status is OK. 

• The credit manager can waive the credit status requirement. 

• All other orders will be rejected. 

FIGURE 5-36 A third condition has been added to the Verify Order business process. For an o rder to be 
accepted, the product must be in stock and the customer must have an acceptable credit status. However. the 
credrt manager now has the authority to waive the credit status requirement. 
eCel!filt."e l.e!mttE 201L 

VERIFY ORDER Process with Credit Waiver (initial version) 

Credit status is OK 
Product is in stock 
Waiver from credit manager 

Accept order 
Reject order 

12345 6 7 8 

y y y 
y y N 
y N y 

X X 
X 

y N 
N y 
N y 

X 
X 

N 
y 

N 

X 

N 
N 
y 

X 

N 
N 
N 

X 

FIGURE 5-37 This table is based on the Verify Order conditions shown in Rgure 5·36.With three conditions, 
there are eight possible combinations. or rules. 
e<:enV!i!l! lc:r.Ul!f 20J-1 

First, you must fill in the Y-N patterns, as shown in Figure 5-37. The best way to 
assure that all combinations appear is to use patterns like these. The first condition 
uses a pattern ofY-Y-Y-Y followed by N-N-N-N; the second condition uses a repeat
ing Y-Y-N-N pattern; and the pattern in the third condition is a series ofY-Ns. 

The next step is very important, regardless of the number of conditions. Each 
numbered column, or rule, represents a different set of conditions. You must analyze 
the logic carefully and show the outcome for each rule. Before going further, study the 
table in Figure 5-37 and be sure you understand the logical outcome for each of the 
eight rules. 

When all the outcomes have been determined, you are ready to simplify the table. 
In a multicondition table, some rules might be duplicates, redundant, or unrealistic. 
To simplify the table, follow these steps: 

1. Study each combination of conditions and outcomes. When you have rules 
with three conditions, only one or two of them may control the outcome, and 
the other conditions simply do not matter. 

2. If you identify conditions that do not affect the outcome, mark them with dashes 
(-)as shown in the first table in Figure 5-38 on the next page. 

3. Now combine and renumber the rules, as shown in the second table in Figure 5-38. 
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VERIFY ORDER Process with Credit Waiver (with rules marked for 
combination) 

Credit staws is OK 
Product is in stock 

y 
y 

y 
y N N 

N 
y N 

I. Because the 
product is not in 
stock. the other 
conditions do not 
matter: 

Waiver from credit manager 

N 
y 
y N 2. Because the 

other conditions 
are met, the 
waiver does not 
matter: 

Accept o rder X 
Reject order X X X X X 

VERIFY ORDER Process with Credit Waiver (after rule combination and 
simplification) 

Credit staws is OK 
Product is in stock 

I 2 3 4 
(COMBINES (COMBINES 

PREVIOUS 1,2) (PREVIOUSS) (PREV10US6) PREVIOUSl.•V,8) 

y 
y 

N 
y N 

Waiver from credit manager 

N 
y 
y N 

Accept o rder X X 
Reject o rder X X 

FIGURE 5-38 In the first table, dashes have been added to indicate that a condition is not relevant. In the 
second version, rules have been combined. Not ice that in finaJ version, only four rules remain. These rules 
document the logic, and will be transformed into program code when the system is developed. 
e Cenpee tc:rmng201-' 

If you follow these steps, you will see that Rules 1 and 2 can be combined because 
credit status is OK in both rules, so the waiver would not matter. Rules 3, 4, 7, and 8 
also can be combined because the product is not in stock, so other conditions do not 
matter. The result is that instead of eight possibilities, only four logical rules control 
the Verify Order process. 

MULTIPLE OUTCOMES In addition to multiple conditions, decision tables can 
have more than two possible outcomes. For example, the sales promotion policy 
shown in Figure 5-39 includes three conditions: Was the customer a preferred 
customer, did the customer order $1,000 or more, and did the customer use our 
company charge card? Based on these conditions, four possible actions can occur, as 
shown in the decision table in Figure 5-40. 

SALES PROMOTION POLICY - Holiday Season, 2014 

• Preferred customers who order $1,000 or more are entitled to a 5% discount, and an 
additional 5% discount if they use our charge card. 

• Preferred customers who do not order $1,000 or more will receive a $25 bonus coupon. 

• All other customers will receive a $5 bonus coupon. 

FIGURE 5-39 A sales promotion po licy with three condrtions. Notice that the fi rst statement contains two 
separate condrtions - o ne for the 5% disco unt. and ano ther for the additionaJ disco unt. 
@ C~ge l e:mung W I<! 
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Sales Promotion Policy (initial version) 

12345 6 7 8 

Preferred customer y y 
Ordered $1 ,000 or more y y 
Used our charge card y N 

5% discount X X 
Additional 5% discount X 
$25 bonus coupon 
$5 bonus coupon 

y 
N 
y 

X 

y N 
N y 
N y 

X 
X 

N 
y 

N 

X 

N 
N 
y 

X 

N 
N 
N 

X 

FIGURE 5-40 This decision table is based on the sales promotion po licy in Figure 5-39. This is the initial 
version of the table. before simplification. 
e CenV!!r.! t.e.::nul!!! 2014 

As explained in the preceding section, most tables can be simplified, and this one is 
no exception. When you study the conditions and outcomes, you realize that: 

• In Rule 1, all three conditions are met, so both 5% discounts apply. 

• In Rule 2, a preferred customer orders $1,000 or more, but does not use our 
charge card, so only one 5% discount applies. 

• Rules 3 and 4 can be combined into a single rule. Why? If preferred customers 
do not order $1,000 or more, it does not matter whether they use our charge 
card - either way, they only earn a $25 bonus coupon. Therefore, Rules 3 and 
4 really are a single rule. 

• Rules 5, 6, 7, and 8 also can be combined into a single rule- because if the per
son is not a preferred customer, he or she can only receive a $5 bonus coupon, 
and the other conditions simply do not matter. So, you insert a dash if a condi
tion is irrelevant, as shown in Figure 5-41. 

If you add dashes for rules that are not relevant, your table should resemble the 
one shown in Figure 5-41. When you combine and simplify the results, only four rules 
remain: Rule 1, Rule 2, Rule 3 (a combination of initial Rules 3 and 4), and Rule 4 
(a combination of initial Rules 5, 6, 7, and 8). 

Sales Promotion Policy (final version) 

123 45 6 7 8 

Preferred customer y y 

Ordered $ 1 ,000 or more y y 

Used our charge card y N 

5% d iscount X X 

Additional 5% discount X 

$25 bonus coupon 

$5 bonus coupon 

y 

N 

X 

y 

N 

X 

N 

X 

N N N 

X X X 

FIGURE 5-4 1 In this version, dashes have been added to indicate that a condition is not relevant.At this 
po int, it appears that several rules can be combined. 
@ C~e Le.llmJt 201-4 

Decision tables often are the best way to describe a complex set of conditions. 
Many analysts use decision tables because they are easy to construct and understand, 
and programmers find it easy to work from a decision table when developing code. 
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CASE IN POINT 5.2: RoCK SoLID OuTFITTERs (PART 1) 

Leah jones is the IT manager at Rock Solid Outfitters, a medium-sized supplier of outdoor 
climbing and camping gear. Steve Allen, the marketing director, has asked Leah to develop a 
special Web-based promotion. As Steve described it to Leah, Rock Solid w ill provide free 
shipping fo r any customer who either completes an online survey form or signs up for the 
Rock Solid online newsletter. Additionally, if a customer completes the survey and signs up 
for the newsletter, Rock Solid w ill provide a $ 10 merchandise credit fo r orders of $ 100 or 
more. Leah has asked you to develop a decision table that will reflect the promotional rules 
that a programmer w ill use. She wants you to show all possibilities, and then to simplify the 
results to eliminate any combinations that would be unrealistic o r redundant. 

Decision Trees 

A decision tree is a graphical representation of the conditions, actions, and rules 
found in a decision table. Decision trees show the logic structure in a horizontal form 
that resembles a tree with the roots at the left and the branches to the right. Like 
flowcharts, decision trees are useful ways to present the system to management. 
Decision trees and decision tables provide the same results, but in different forms. In 
many situations, a graphic is the most effective means of communication. 

Figure 5-42 is based on the sales promotion policy shown in Figure 5-39 on page 208. 
A decision tree is read from left to right, with the conditions along the various branches 
and the actions at the far right. Because the example has two conditions with four result
ing sets of actions, the example has four terminating branches at the right side of the tree. 

Preferred 
customer? 

y 

Ordered 
$1,000 or 
more? 

,------< 

N 

Used our 
v,_ __ c_h_a_r~ge __ c_ard __ ? __ -< 

N 

Y~-- 5% discount and 
an additional 5% 
d iscount 

:---- 5% discount 
N 

$25 bonus coupon 

$5 bonus coupon 

FIGURE 5-42 This example is based on the same Sales Promotion Policy shown in the decision tables in 
Figures 5-40 and 5·41 on the previous page. Like a decision table. a dedsion tree shows all combinations o f 
conditions and o utcomes. The main difference is the graphical format. which many viewers find easier to interpret. 
e em~:~ lx'.unrtt20I4 

Whether to use a decision table or a decision tree often is a matter of personal 
preference. A decision table might be a better way to handle complex combinations 
of conditions. On the other hand, a decision tree is an effective way to describe a rela
tively simple process. 

CASE IN POINT 5.3: RoCK SoLID OuTFITTERs (PART 2) 

Leah jones, the IT manager at Rock Solid Outfitters, thinks you did a good job on the deci
sion table task she assigned to you. Now she wants you to use the same data to develop a 
decision t ree that w ill show all the possibilit ies fo r the Web-based promotion described in 
Part I of the case. She also wants you to discuss the pros and cons of decisions tables ver
sus decision trees. 
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Logical versus Physical Models 

LOGICAL VERSUS PHYSICAL MODELS 

While structured analysis tools are used to develop a logical model for a new informa
tion system, such tools also can be used to develop physical models of an information 
system. A physical model shows how the system's requirements are implemented. During 
the systems design phase, you create a physical model of the new information system 
that follows from the logical model and involves operational tasks and techniques. 

Sequence of Models 

What is the relationship between logical and physical models? Think back to the begin
ning of the systems analysis phase when you were trying to understand the existing sys
tem. Rather than starting with a logical model, you first studied the physical operations 
of the existing system to understand how the current tasks were carried out. Many sys
tems analysts create a physical model of the current system and then develop a logical 
model of the current system before tackling a logical model of the new system. 
Performing that extra step allows them to understand the current system better. 

Four-Model Approach 

Many analysts follow a four-model approach, which means that they develop a physi
cal model of the current system, a logical model of the current system, a logical model 
of the new system, and a physical model of the new system. The major benefit of the 
four-model approach is that it gives you a clear picture of current system functions 
before you make any modifications or improvements. That is important because mis
takes made early in systems development will affect later SDLC phases and can result 
in unhappy users and additional costs. Taking additional steps to avoid these poten
tially costly mistakes can prove to be well worth the effort. Another advantage is that 
the requirements of a new information system often are quite similar to those of the 
current information system, especially where the proposal is based on new computer 
technology rather than a large number of new requirements. Adapting the current 
system logical model to the new system logical model in these cases is a straightfor
ward process. 

The only disadvantage of the four-model approach is the added time and cost 
needed to develop a logical and physical model of the current system. Most projects 
have very tight schedules that might not allow time to create the current system mod
els. Additionally, users and managers want to see progress on the new system - they 
are much less concerned about documenting the current system. As a systems analyst, 
you must stress the importance of careful documentation and resist the pressure to 
hurry the development process at the risk of creating serious problems later. 

CASE IN POINT 5.4: TIP ToP STAFFING 

T ip Top Staffing supplies employees to hundreds of IT firms that require specialized skills 
for specific projects. Systems analysts Lisa Nuevo and Bill Goodman are working on the 
logical model of Tip Top's billing and records system, using DFDs, a data dictionary, and pro
cess descriptions. At some point while working on the logical model of the system, Lisa felt 
that some improvements should be made in the data for ms that Tip Top uses to obtain 
info rmation about job appl icants. W as the subject of improving the forms a physical imple
mentation issue? Is Lisa going off on a tangent by considering how something will be done, 
instead of sticking to what will be done? 
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2 12 Chapter Summary 

This is your first week in your new job at Safety Zone, a leading producer of IT modeling 
software. Your prior experience with a smaller competitor gave you an edge in landing the 
job, and you are excited about joining a larger company in the same field. 

So far, all is going well and you are getting used to the new routine. However, you are 
concerned about one issue.ln your initial meeting w ith the IT manager, she seemed very 
interested in the details of your prior position, and some of her questions made you a little 
uncomfortable. She did not actually ask you to reveal any proprietary information, but she 
made it clear that Safety Zone likes to know as much as possible about its competitors. 

Thinking about it some more, you try to draw a line between information that is OK to 
discuss, and topics such as software specifics or strategy that should be considered private. 
This is the first time you have ever been in a situation like this. How will you handle it1 

CHAPTER SUMMARY 

During data and process modeling, a systems analyst develops graphical models to 
show how the system transforms data into useful information. The end product of 
data and process modeling is a logical model that will support business operations 
and meet user needs. Data and process modeling involves three main tools: data flow 
diagrams, a data dictionary, and process descriptions. 

Data flow diagrams (DFDs) graphically show the movement and transformation of 
data in the information system. DFDs use four symbols: The process symbol transforms 
data; the data flow symbol shows data movement; the data store symbol shows data at 
rest; and the external entity symbol represents someone or something connected to the 
information system. Various rules and techniques are used to name, numbe~; arrange, 
and annotate the set of DFDs to make them consistent and understandable. 

A set of DFDs is like a pyramid with the context diagram at the top. The context 
d iagram represents the information system's scope and its external connections but 
not its internal workings. Diagram 0 displays the information system's major pro
cesses, data stores, and data flows and is the exploded version of the context diagram's 
process symbol, which represents the entire information system. Lower-level DFDs 
show additional detail of the information system through the leveling technique of 
numbering and partitioning. Leveling continues until you reach the functional primi
tive processes, which are not decomposed further and are documented with process 
descriptions. All d iagrams must be balanced to ensure their consistency and accuracy. 

The data dictionary is the central documentation tool for structured analysis. All data 
elements, data flows, data stores, processes, entities, and records are documented in the 
data dictionary. Consolidating documentation in one location allows you to verify the 
information system's accuracy and consistency more easily and generate a variety of use
ful reports. 

Each functional primitive process is documented using structured English, decision 
tables, and decision trees. Structured English uses a subset of standard English that defines 
each process with combinations of the basic building blocks of sequence, selection, and 
iteration. You also can document the logic by using decision tables or decision trees. 

Structured analysis tools can be used to develop a logical model during one sy.s
tems analysis phase, and a physical model during the systems design phase. Many 
analysts use a four-model approach, which involves a physical model of the current 
system, a logical model of the current system, a logical model of the new system, and 
a physical model of the new system. 
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Key Terms 

Key Terms 

alias 199 
balancing 192 

black box 181 
black hole 183 
business logic 181 
business rules 181 
child diagram 191 
context diagram 18 8 
control structures 204 
data dictionary 197 
data clement 197 
data flow 182 
data flow diagram (DFD) 180 
data item 197 
data repository 197 
data store 183 
data structures 197 
decision table 206 
decision tree 210 
decomposing 193 
diagram 0 189 
diverging data flow 191 
domain 200 
entity 185 
exploding 193 
field 197 
four-model approach 211 
functional primitive 191 

Cane and Sarson 180 
gray hole 183 
iteration 205 
lcngrh 199 
leveling 192 
logical model 178 
logical strut"turcs 204 
looping 205 
modular design 204 
parent diagram 191 
partitioning 193 
physical model 178 
process 181 
process 0 18 8 
process description 204 
pseudocode 205 
records 197 
selection 204 
sequence 204 
sink 185 
source 185 
spontaneous generation 183 
structured English 205 
terminators 185 
type 199 
validity rules 200 
Yourdon 180 
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2 14 Chapter Exercises 

Chapter Exercises 

Questions 
1. Describe data and process modeling concepts and tools. 
2. Explain the differences between Gane and Sarson and Yourdon symbols. Provide examples of symbols 

that represent processes, data flows, data stores, and entities . 
3. What is the difference between a context diagram and d iagram 0? Which symbol is not used in a con-

text diagram? 
4 . How would you explode DFDs? 
5 . Describe a data dictionary and list the types of information it contains. 
6. How would you level DFDs? 
7. How would you balance DFDs? 
8. What is the purpose of decision tables? How do you create them? 
9. Why would a manager prefer a decision tree instead of a decision table? 

10. What is structured English? 

Discussion Topics 
1. Suppose you were assigned to develop a logical model of the registration system at a school or college. 

Would you be better off using a top-down approach, or would a bottom-up strategy be better? What 
would influence your decision? 

2 . Some systems analysts find it better to start with a decision table, and then construct a decision tree. 
Others believe it is easier to do it in the reverse order. Which do you prefer? Why? 

3. A systems analyst attended a weeklong workshop on structured analysis. When she returned to her job, 
she told her boss that structured analysis was not worth the time to learn and use on the job. Her view 
was that it was too academic and had too much new terminology to be useful. Do you agree? Why or 
why not? 

4 . This chapter describes a black box concept that allows more detail to be shown as a process is 
exploded. Can the concept be applied in business management generally, or is it limited to information 
systems design? Provide some reasons and examples. 

Projects 
1. Draw a context diagram and a diagram 0 DFD that represents the information system at a typical 

library. 
2. On the Internet, locate at least three firms that offer CASE tools as shareware or free, public domain 

software. Describe what you found. 
3. Create a decision table with three conditions. You can make one up, or use a scenario from everyday 

life. Either way, be sure to show all possible outcomes. 
4. The data flow symbols shown on page 181 were designed by Ed Yourdon, a well-known IT author, lec

turer, and consultant. Many IT professionals consider him to be among the most influential men and 
women in the sofhvare field. Learn more about Mr. Yourdon by visiting his Web site at www.yourdon.com, 
and write a brief review of his work. 
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App ly Your Knowledge 215 

ApplyYour Knowledge 

This section contains four mini-cases. Each case descr ibes a situation, explains your role, and requires you to apply 
what you leamed in the chapter. 

I 

2 

Globe Consulting 

You are a senior systems analyst at Globe Consulting, a growing IT consulting firm. You are leading the 
development team for a major client. You need to explain data and process modeling to your two newly 
hired junior analysts (Michelle and Aidan) before meeting with the client tomorrow afternoon. 

Tasks 

1. Describe the rules for creating DFDs. 
2 . What are the data flow and process combinations that must be avoided when creating a DFD? 
3. Explain what a diagram 0 is and how it is used. 
4. Ask Michelle and Aidan to review the order system context diagram on page 188, and compare it 

with the order system diagram 0 DFD on page 192. Then ask them to answer the following ques
tions: (a) How many external entities are shown in each diagram? (b) In each d iagram, how many 
data flows connect to the external entities? (c) How many processes are identified in the diagram 0 
DFD? (d) Could the data store have been shown in the context diagram? Why or why not? 

Kitchen Gadgets 

Kitchen Gadgets sells a line of high-quality kitchen utensils and gadgets. When customers place orders on 
the company's Web site or through electronic data interchange (EDI), the system checks to see if the items 
are in stock, issues a status message to the customer, and generates a shipping order to the warehouse, 
which fills the order. When the order is shipped, the customer is billed. The system also produces various 
reports. 

Tasks 

1. List four elements used in DFDs, draw the symbols, and explain how they are used. 
2 . Draw a context diagram for the order system. 
3. Draw a diagram 0 DFD for the order system. 
4. Explain the importance of leveling and balancing. 
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2 16 

3 

4 

ApplyYour Knowledge 

Big State University 

The Big State University course catalog reads as follows: "To enroll in MIS 260, which is an advanced 
course, a student must complete two prerequisites: MIS 120 and MIS 222. A student who completes 
either one of these prerequisites and obtains the instructor's permission, however, will be allowed to 
take MIS 260." 

Tasks 

1. Create a decision table that describes the Big State University course catalog regarding eligibility for 
MIS 260. Show all possible rules. 

2. Simplify the table you just created. Describe the results. 
3. Draw a simplified decision tree to represent the Big State University catalog. Describe the results. 
4. Why might you use a decision tree rather than a decision table? 

Fresh-Mart Grocery 

Fresh-Mart Grocery is a regional grocery chain that is developing an information system to monitor in
ventory levels, product sales, and merchandise turnover. As products are sold in stores, they need to be 
replaced by shipments from the distribution centers. The IT manager wants you to document a process 
called BALANCE that determines whether extra product inventory is needed in a particular store. The 
BALANCE process is to be used in a just-in-time inventory system that automatically orders products 
and routes them to various stores for sale. A store manager can override the automatic BALANCE pro
cess if he or she so desires to get more product into a store. 

Tasks 

1. Create a decision table that describes the movement of inventory. 
2 . Draw a decision tree that describes the merchandise inventory management process. 
3. Name four attributes that you can use to define a data flow in the grocery inventory information 

system. 
4 . Name four attributes that you can use to define a data store in the grocery inventory information 

system. 
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Case Studies 217 

Case Studies 

Each chapter includes a Chapter Case, a Cont inuing Case, a Capstone Case, and an Online Case Simulation. You can 
learn more about the O nline Case Simulation in the MIS CourseMate Features section. 

Chapter Case: College Driver Insurance 

College Driver Insurance offers discounted auto insurance to college students. 

Background 
The company uses several factors to set discounts, as follows: 

• A student who has taken a safe driver course earns a 5% discount. 
• A student with a clean record (no tickets or accidents in the last three years) earns a 5% 

discount. 
• A student who is 23 or older earns a 5% discount. 

• A student who meets all three conditions (has taken a safe driver course and has a clean 
record and is 23) earns an additional bonus discount of 5%. 

Tasks 

1. Create a decision table that describes the discount rules. 
2. Simplify the table you just created. Describe the results. 
3. Draw a simplified decision tree that shows the discount rules. 
4 . What are the pros and cons of using a decision table versus a decision tree? 

Continuing Case: Personal Trainer, Inc. 

Personal Trainer, Inc. owns and operates fitness centers in a dozen Midwestern cities. The centers 
have done well, and the company is planning an international expansion by opening a new 
"supercenter" in the Toronto area. Personal Trainer's president, Cassia Umi, hired an IT 
consultant, Susan Park, to help develop an information system for the new facility. During the 
project, Susan will work closely with Gray Lewis, who will manage the new operation. 

Background 
Susan Park has completed a preliminary investigation and performed the fact-finding tasks that 
were described in Chapters 2 and 4. Now, she will use the results to develop a logical model of the 
proposed information system. 

Tasks 

Before you perform the following tasks, you should review the information provided in Chap· 
ters 2 and 4 of the case. 

1. Prepare a context diagram for the new system. 
2 . Prepare a diagram 0 D FD for the new system. 
3. Write a brief memo that explains at least five attributes that you can use to define a 

process in the order system. 
4. Write a brief memo that explains at least five attributes that you can use to define an 

entity in the order system. 
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218 Case Studies 

Capstone Case: New CenturyWellness Group 

New Century Wellness Group offers a holistic approach to healthcare with an emphasis on pre· 
ventive medicine as well as traditional medical care. In your role as an IT consultant, you will help 
New Century develop a new information system. 

Background 

You began the systems analysis phase by conducting interviews, reviewing existing reports, and 
observing office operations. (Your instructor may provide you with a sample set of interview 
summaries.) 

The New Century medical team performs services and medical procedures, which are coded ac· 
cording to the American Medical Association's Current Procedure Terminology (CPT). CPT codes 
consist of five numeric digits and a two-digit suffix, and most insurance payers require the codes to 
be included with billing information. 

The new system must be able to handle the new ICD-10 procedure coding system, which will be 
required by the Centers for Medicare & Medicaid Services (CMS) beginning October 1, 2014. ICD-10 
codes consist of seven alphanumeric characters, which can be electronically transmitted and received. 
New Century's information system must interface with 25 California health insurance providers. The 
new system represents an opportunity for significant cost saving for New Century, and more conve
nience for patients, who will be able to go online to update medical information, schedule appoint· 
ments, and request medical records. 

During your fact-finding, you learned that the clinic requires various reports, as follows: 

• Daily appointment list for each provider. The list shows all scheduled appointment 
times, patient names, and services to be performed, including the procedure code and 
description. 

• Daily report call list, which shows the patients who are to be reminded of their next day's 
appointments. The call list includes the patient name, telephone number, appointment 
time, and provider name. 

• Weekly provider report that lists each of the providers and the weekly charges generated, 
plus a month-to-date (MTD) and a year-to-date (YTD) summary as well as profit distribu· 
tion data for the partners. 

• Monthly patient statement, which includes the statement date, head of household name 
and address, previous month's balance, total household charges MTD, total payments 
MTD, and the current balance. The bottom section of the statement shows activity for the 
month in date order. For each service performed, a line shows the patient's name, the ser· 
vice date, the procedure code and description, and the charge. The statement also shows 
the date and amount of all payments and insurance claims. When an insurance payment is 
received, the source and amount are noted on the form. If the claim is denied or only par· 
tially paid, a code is used to explain the reason. A running balance appears at the far right 
of each activity line. 

• Weekly Insurance Company Report. 

• Monthly Claim Status Summary. 

In addition to these reports, the office staff would like automated e-mail and text messaging 
capability for sending reminders to patients when it is time to schedule an appointment. Data also 
needs to be maintained on employers who participate in employee wellness programs. This infor· 
mation can be used for marketing purposes throughout the year. Finally, the new system needs to 
track employee schedules, attendance, vacation time, and paid time off. 

Now you are ready to organize the facts and prepare a system requirements document that 
represents a logical model of the proposed system. Your tools will include DFDs, a data d ictionary, 
and process descriptions. 
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CASE Tool Workshop 

Capstone Case: New CenturyWellness Group 

Tasks 
1. Prepare a context diagram for New Century's information system. 
2. Prepare a diagram 0 DFD for New Century. Be sure to show numbered processes for han· 

dling appointment processing, payment and insurance processing, report processing, and re· 
cords maintenance. Also, prepare lower-level DFDs for each numbered process. 

3. Prepare a list of data stores and data flows needed for the system. Under each data store, list 
the data elements required. 

4 . Prepare a data dictionary entry and process description for one of the system's functional 
primitives. 

CASE Tool Workshop 

Systems analysts use CASE tools to help them plan, build. and maintain information systems. To learn more 
about CASE tools. tum to Part B of the Toolkit that follows Chapter 12. You can complete these tasks with the 
Visible Analyst® CASE tool, which is available with this textbook, or a similar tool. 

Background 

2 19 

You decided to start a mobile auto detailing service that will visit customers at their homes or businesses, and 
use traditional, high-quality hand washing and waxing methods. In addition to retail customers, several auto 
dealers have expressed interest in your services, and you are eager to get started. You plan to hire college stu· 
dents as technicians, train and supply them, and offer them a share of the profits as an incentive. 

Your friend, who is an IT major, offered to help you set up an information system by customizing several 
Microsoft Office applications to meet your needs. She suggested that you prepare an initial context diagram 
and a DFD diagram 0, and not to be too concerned about the details - just the main entities, data flows, and 
data stores. Thinking it over, you know that you will have employees, retail customers, auto dealer accounts, 
one or more suppliers, and your local bank, where you plan to set up a business checking account to handle 
the business. You also plan to keep track of customers, employee information, profit-sharing data, and an op· 
erations log, among other things. 

Tasks 
1. Create a context diagram from the new business. It is okay to use your imagination with respect to data 

flows that you envision. 
2. Create a diagram 0 that includes at least three processes and two data stores that would be typical in a 

small business of this kind. You can use your imagination with respect to the processes and data stores 
that might be needed. 

Cql~Ti~ 20U C<~ ~ All Ri~ Jt~\'fd, Ml)' WI bee~ 0(&111(<,1. ~ d11p~. in wholo Ill' i3 fWl.-~ w tl~nx :i,Vr.s. Wtt(' tir.l pv!)> OC'!II«II m.or be W!'fm1«1 £rvm e:,e elk-o.lk ~ t01r('4«(t.), 
&litQria) nvkw hMo ok(tll(l.llh;,l •n)· w~ IX'!I1«11 Otoe$ n\1'1 a81(riollll) ' illt'!«ttllt q.-utJI I~"ttin& e<pcno:!>,Jf, (:(Oft(: IA-=c re.e...,~ !he :i~ 10 ~~ l!<.kliti(IO'I.-1 QO!I1(tl1 ll WI)' d~«~-1 $11bo(qunr; n,;;. fO!riW«~, m;uiro ._ 

I 97812851713·~0_CH:>5.1ndd 219 29/1 i/12 10:15 AM I 



220 MIS CourseMat e Fea tures 

MIS CourseMate Features 

If you have an MIS CourseMate access code, you can reinforce and extend your learning with premium content 
created for this textbook. For example, you can launch interactive Video Learning Sessions to help you understand 
systems development concepts and practice your skills. In addition, you can use MindTap Reader. which is a full, inter
active, digital e-book. 

MIS CourseMate also offers many learning features within each chapter, including an Online Case Simulation, a Criti
cal Thinking Challenge, Video Learning Tasks, and a set of learn It O nline activities. To log on to the MIS CourseMate 
site at www.cengagebrain.com, you must create a student account and register this book. 

Session 5: Data and Process Modeling SCR 
Overview 

The. SCR Associates case study is a \Veb-based simulation that allows you to practice your skills in a rea l
world environment. T he firm offers IT consulting, solutions, and t raining. SCR plans m open a new high
tech training center, and needs to develop a Training Information Management System (TIMS) to support 
the operation. You are. a newly hired systems ana lyst reporting to .Jesse Baker, systems group manager, and 
will help her develop the system. 

T he case study ta kes you to the SCR \Y/eb site, where you receive e-mai l and voice mail messages from 
.Jesse, obtain information from SCR 's resource. li braries, and perform various tasks. Jesse has high stan
dards, bm seems very fair. She made it cle.ar that she expects you r work to be accurate, thorough, and 
professional. 

Before You Begin 

To prepare for this work session, you sho uld review the fo llowing tOpics: 

• DFD symbols a nd diagrams 

• DFD comext diagrams 

• DFD diagram 0 

• Decision tables 

How Do I Use the Online Case Simulation? 

• Read the preview, and review the Chapter 1 background material, if necessary. 

• Visit the. MIS CourseMate \Veb site at www.cengagebrain.com, locate the SCR Case Simulation, 
and d ick the. intranet li nk. Enter your name and the password sadlOe. 

• \Y/hen the opening screen displays, select this sess ion. Then check your e-mai l and voice mail, and 
start to work on your task list. 

Preview: Session 5 

You recently completed requirements modeling tasks for the new Tra ini ng Information Managemem Sys
tem (TIMS). Now you are ready to begin data and process modeling, which will produce a logical model of 
the new system. You will create DFDs, develop a data dictionary, and use decision ta bles and decision trees . 
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MIS CourseMate Features 22 1 

Critical Thinking Challenge 

In addit ion to technical ability, IT professionals need critical t hinking skills. This feature can help you practice per
ception, organizat ion, analysis, problem-solving, and decision-making skills t hat will be valuable in the workplace. 
You can visit www.critica lt hinking.org to learn more about crit ical thinking and why it is so important 

Backg rou nd 

The IT team at Game Technology is moving forward with the new Customer Contact Care information 
system, or C3• Your next assignment is to develop a set of data flow diagrams (DFDs). To be sure you can 
handle the tasks, you decide to review Chapter 5 of your systems analysis textbook. Based on your re
quirements model, you know that the new C3 system will have three external entities, with the following 
data flows: 

Entity Data Flow from the Entity Data Flow to the Entity 
Customer Contact Information Sales Specials 
Sales Records System Customer Sales History None 
Marketing Rep Suggested Contact Plan Sales Feedback 

The C3 system also will have three processes (Analyze Customer Data, Analyze Sales History, and Manage 
Contact Plan), a data store (Customer Profile), and the following data flows: 

Data Flow From To 

Contact Information Customer entity Analyze Customer Data process 

Sales Specials Manage Contact Plan process Customer entity 

Customer Sales History Sales Records System entity Analyze Sales History process 

Suggested Contact Plan Marketing Rep entity Develop Contact Plan process 

Sales Feedback Analyze Sales History process Marketing Rep entity 
Customer Data (two-way) Analyze Customer Data process Customer Profile data store 

Customer Data (two-way) Customer Profile data store Analyze Customer Data process 

Profile Data Customer Profile data store Manage Contact Plan process 

Sales Data Analyze Sales History process Customer Profile data store 

Practice Tasks 

Visit the MIS CourseMate Web site at www.cengagebrain.com. Then navigate to the resources for this 
chapter and locate the Critical Thinking Challenge feature. You will complete two Practice Tasks, using 
what you learned in the chapter. Then you can check your answers to be sure you're ready for the 
Challenge Tasks. 

Challenge Tasks 

After you complete the Practice Tasks, you learn about new developments at Game Technology. 
Your context diagram and DFD diagram 0 were accurate, but there have been some design changes. 

Management wants to connect the external Accounts Receivable System directly to the C3 system as a 
fourth entity. A two-way data flow called AR Data will connect this entity to the C3 system.Inside the C3 

system, AR Data will connect to the Analyze Sales History process. Also, another new two-way data flow 
called Billing Data will connect to the Analyze Sales H istory process and the Customer Profile data store. 
To continue, navigate to the Critical Thinking Challenge feature for this chapter, select the Challenge 
Tasks, and follow the instructions. 

Cql~Ti~ 20U C<~ ~ All Ri~ Jt~\'fd, Ml)' WI bee~ 0(&111(<,1. ~ d11p~. in wholo Ill' i3 fWl.-~ w tl~nx :i,Vr.s. Wtt(' tir.l pv!)> OC'!II«II m.or be W!'fm1«1 £rvm e:,e elk-o.lk ~ t01r('4«(t.), 
&litQria) nvkw hMo ok(tll(l.l lh;,l •n)· w~ IX'!I1«11 Otoe$ n\1'1 a81(riollll) ' illt'!«ttllt q.-utJI I~"ttin& e<pcno:!>,Jf, (:(Oft(: IA-=c re.e...,~ !he :i~ 10 ~~ l!<.kliti(IO'I.-1 QO!I1(tl1 ll WI)' d~«~-1 $11bo(qunr; n,;;. fO!riW«~, m;uiro ._ 

I 97812851 713·~0_CH:>5.1ndd 221 29/1 i/12 10:15 AM I 
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Video Learning • 
The Video Learning Sessions in this chapter explain data and process modeling and decision tables. 
You'll learn about DFD symbols and diagrams, DFD context diagrams, and DFD diagram 0. You'll also 
learn how decision tables can provide a graphical model of business process logic. 

Befo re You Begin 

To prepare for the tasks, you should review the. following topics: 

• DFD symbols and diagrams 
• DFD conte.xt diagrams 

How to W atch a Session 

Go to the Management Information Systems CourseMace Web site. at www.cengagebrain.com. The.n navi
gate to che. resources for chis book, locate che Video Learning Sessions, and select a session. You can watch 
che session on your compmer or mobi le device, and pause, rewind, or replay a video ac any time. 

Practice Tasks 

After each session, visit che Your Turn feature to perform che casks and check your answers. 

Training Tasks 

Suppose che IT training manager wants to encourage ream members to watch che Video Learning Sessions. 
To spark inceresc, she plans to post a sec of VLS previews, which you will prepare. Each preview must in
clude an overview of the session, a description of the main topics, and one or more screen examples from 
che video. To gee you started, she provided a task lise: 

1. Select a Video Learning Session from chis chapter. Launch che video and note che title, objectives, 
and total running time. Include chis informacion in your preview. 

2. Run though the session and find a segment chat does a good job of explaining a specific skill or 
concept. 

3. In che segment you selected, choose one or more specific screens and capture each screen image 
with che Windows Snipping Tool. To do chis in Windows 7 or Windows Vista, click Scare, and then 
type Snipping Tool. In Windows 8, you can display che Stare menu, and chen type Snipping Tool. 

4 . Paste. che screen image into your preview and e.xplain how ic would help a viewer understand che 
topic. Also add your comments about the video, and why ic would be important to an IT profes
siona l. Your preview should be we.ll-organized and readable. 

Learn It Online 

In each chapter, you can use this feature to apply your knowledge and practice your skills. The exercises include 
Chapter Reinforcement Questions, Flash Cards, Practice Tests, and various games, such as Vv'ho Wants To Be a 
Computer Genius?, \lv'hee/ o(Terms, and !he Crossword Puzzle Challenge. 
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OBJECTIVES 
When you finish this chapter, you will be 
able to: 

• Explain how object-oriented analysis can be 
used to describe an information system 

• Define object modeling terms and concepts, 
including objects, attributes, methods, mes· 
sages, classes, and instances 

• Explain relationships among objects and the 
concept of inheritance 

• Draw an object relationship diagram 

• Describe Unified Modeling Language (UML) 
tools and techniques, including use cases, use 
case diagrams, class diagrams, sequence dia· 
grams, state transition diagrams, and activity 
diagrams 

• Explain the advantages of using CASE tools 
in developing the object model 

• Explain how to organize an object model 

Object Modeling 

Chapte r 6 is the third of four chapters in the systems 

analysis phase of the SDLC. T his chapter discusses object 

model ing techniques that analysts use to create a logical 

model.ln addition to strucwred analysis, object-oriented 

analysis is another way to represent and design an informa

tion system. 

In Chapter 5 , you learned how to use structured 
analysis techniques to develop a data and process 
model of the proposed system. Now, in Chapter 6, 
you learn about object-oriented analysis, which is 
another way to view and model system require· 
ments. In this chapter, you use object-oriented 
techniques to document, analyze, and model the 
information system. In Chapter 7, which concludes 
the systems analysis phase, you will evaluate 
alternatives, develop the system requirements 
document, and prepare for the systems design 
phase of the SDLC. 

If you have MIS CourseMate, you can view two 
Video Learning Sessions that explain object· 
oriented modeling terms and diagrams. 
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Introduction 225 

PREVIEW CASE: Mountain View College Bookstore 

Background: Wendy Lee, manager of college services at Mountain View College, 
wants a new information system that will improve efficiency and customer service 
at the three college bookstores. 

In this part of the case, Tina Allen (systems analyst) and David Conroe 
(student intern) are talking about object-oriented concepts, tools, and techniques. 

Participants: Tina and David 
Location: Mountain View College Cafeteria, Friday afternoon, November I , 20 13 
Project stat us: Tina and David have completed data and processing modeling, and are discussing object

oriented techniques that they can use to develop an object model of the new system 
Object-oriented concepts, tools, and techniques Discussion topics: 

T ina: 

David: 

T ina: 

D avid: 
T ina: 

David: 
T ina: 

D avid: 
T ina: 

Hi, David. I want to chat w ith you al>out ol>ject-o riented analysis before we finish the systems 
analysis phase. Would this be a good t ime to talk? 

Sure. I know that object-criented analysis is another way of viewing the system, but I don't know 
much about it. 

Well, ol>ject- oriented analysis describes an information system l>y identifying things called objects. 
An ol>ject represents a real person, place, event, or transaction. For example, in t he bookstore, 
when a student purchases a textl>ook, the student is an object, the textbook is an o l>ject, and the 
purchase transactio n itself is an object. 

That sounds a little like the entities we identify in structured analysis. 

Yes, l>ut there's a major difference! In structured analysis we treat data and the processes that 
affect the data separately. O l>jects, on the other hand, contain the data and the processes, called 
methods, that can add, modify, or change the data. To make it even more interesting, o ne object 
can send a message to another ol>ject to request some action or response. For example, a driver 
object adjusts the cruise control, w hich sends one or more messages to the car object telling it to 
maintain a steady speed. 

I get it. So objects can be people, things, or events? 

Yes. To show how t he system works, we use a special modeling language called the U ML. We even 
show human actors as stick figures that interact w ith business functions called use cases. 

I'd like to give it a try. 
No problem. A lthough we'll still use structured analysis, it w i ll l>e interesting to model t he system in 
object-oriented terms. Let's get started on our task l ist: 

MOUNTAIN VIEW COLLEGE ... - Ll 

Resource Proje<t Vitw Format 

Leam about 0 -0 ~nd how l differs from structured analysis 
Explain inte<action among ob~ts, attributes, methods, and messages 
Unde<stand parent and child objects, and the concept of inheritance 
Investigate the UMLand hoW to represent actors and use cases 
Create use case, c~ss, sequence, state tranSition, and other doagrams 

FIG URE 6- 1 Typical o bject modeling task list. 
e C~o: Le:!rrnl£ 201-4 
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226 Overview of Object-Orient ed Analysis 

OVERVIEW OF OBJECT-ORIENTED ANALYSIS 

As you learned in Chapter 1, the most popular systems development options are 
structured analysis, object-oriented analysis (0-0), and agile methods, also called 
adaptive methods. The table in Figure 1-23 on page 21 shows the three alterna tives 
and describes some pros and cons for each approach. As the table indicates, 0 -0 
methodology is popular because it integrates easily with object-o riented programming 
languages such as Java, Smallta lk, VB.Net, Python, and Perl. Programmers also like 
0 -0 code because it is modular, reusable, and easy to maintain. 

Object-oriented (0 -0 ) analysis describes an information system by identifying 
things called objects. An object represents a real person, place, event, or transaction. 
For example, when a patient makes an appointment to see a doctor, the patient is an 
object, the doctor is an object, and the appointment itself is an object. 

Object-oriented ana lysis is a popular approach that sees a system from the view
point of the objects themselves as they function and interact. The end product of 
object-o riented analysis is an object model, which represents the information system 
in terms of objects and object-oriented concepts. 

Video Le arning Session 
Object-Oriented Terms and ConceP.ts 

If you have an MIS CourseMate access code, you can launch interactive Video Learning 
Sessions to help you understand systems development concepts and practice your skills. 
You can watch the sessions on your computer or mobile device, and pause, rewind, or replay 
a video at any time. To log on to the MIS CourseMate site at www.cengagebrain.com, you 
must create a student account and then register this book. 

This session is about object-oriented terms and concepts. You'll learn basic object 
modeling terms and concepts, how to use symbols to create object models, and how you can 
use a CASE tool to create object models. 

Object-Oriented Terms and Concepts 

In Chapter 4, you learned that the Unified Modeling Language (UML) is a widely 
used method of visualizing and documenting an information system. In this chapter, 
you use the UML tO develop object models. Your first step is to understand bas ic 
object-oriented terms, including objects, a ttributes, methods, messages, classes, and 
instances. In this chapter, you wi ll learn how systems ana lysts use those terms to 
describe an information system. 

An object represents a person, place, event, or transaction that is significant to the 
information system. ln Chapter 5, you created DFDs that treated data and processes 
separately. An object, however, includes data ar1d the processes that affect tha t da ta. 
For example, a customer object has a name, an address, an account number, and a 
current balance. Customer objects also can perform specific tasks, such as placing an 
order, paying a hill, and changing their address . 

An object has certain attributes, which are characteristics that describe the object. 
For example, if you own a car, it has attributes such as make, model, and color. An 
object also has methods, which are tasks or functions that the object performs when 
it receives a message, or command, to do so. For example, your car performs a 
method called OPERATE WIPERS when you send a message with the wiper control, 
and it can APPLY BRAKES when you send a message by pressing the brake pedal. 
Figure 6-2 shows examples of attributes, messages, and methods fo r a car object. 

A class is a group of similar objects. For example, Ford Fiestas belong to a class 
called CAR. An instance is a specific member of a class . Your 2013 Ford Fiesta for 
example, is an instance of the CAR class. At an auto dea lership, like the one shown in 

<'"''~toj,'k ~(II~ ('(Jiti,Y:(' L(•mll'<l. ,0.11 R•• ac;.er•'td t.hy .,>, t>f((Jfd.KMotfd.<.lf ..turlt;v<\1. onwt.)l~no on CWt.- ()\!~'"(I(>.,..-.; oo:hls.,._ .. «<I'•W('I)III(m "»~·~ '""""'~:llt4 (,.,n .-~(l.Qo1k~• <(bllpl(fli l 
B.lm,on:j «YI(W loa. ..... (m(,J lkJI ~II)' 'IAN'f~$Sf4 \10111( 111 ~$ 11"1 •Mtn;,ll>'lllf«l tht OT«Jli i( .... IIIJ Ul'fl'k'"V (\•llt'U(' lA¥~ _, lhct OO:If; llo) ~- l!l.idlltm ... (>;)111( 111 01 lillY !liD\< rl-'llbKOJUI'If; ndib ~,.....,......, f<'IIIIJ\0 It 

I 9781285171340_CH06.11ldd 226 12/10112 2!27 PM I 



Overview of Object-Oriented Analysis 

Figure 6-3, you might observe many 
instances of the CAR class, the TRUCK 
class, the MINIVAN class, and the 
SPORT UTILITY VEHICLE class, 
among others. Although the term 
"object" usually refers to a particular 
instance, systems analysts sometime.s use 
the term to refer to a class of objects. 
Usually the meaning is understood from 
the context and the way the term is 
used. 

Objects 

Consider how the UML describes a fam
ily with parents and children. The UML 
represents an object as a rectangle with 
the object name at the top, followed by 
the object's attributes and methods. 

Figure 6-4 shows a PARENT object 
with certain attributes such as name, 
age, sex, and hair color. If there are two 
parents, then there are two instances of 
the PARENT object. The PARENT 
object can perform methods, such as 
reading a bedtime story, driving the car 
pool van, or preparing a school lunch. 
When a PARENT object receives ames
sage, it performs an action, or method. 

For example, the message GOOD 
NIGHT from a child might tell the 
PARENT object to read a bedtime story, 
while the message DRIVE from another 
parent signals that it is the PARENT 
object's turn to drive in the car pool. 

Continuing with the family example, 
the CHILD object in Figure 6-5 possesses 
the same attributes as the PARENT 

The DRIVER object 

. .. can send messages 

... to the CAR object 

... which performs the 
requested methods 

DRIVER Object 
Attributes Include driver license number, age, etc. 

l 
V-... ,-

0 

\V 

l l 
CAR Object 

Attributes Include year, make, model, VIN, etc. 

l 
. . . . . . . ... . .. . ~ .. . . . 
(, . .. ~ ... ~ " . . . -. ' . .. . . . . 

l 

227 

FIGURE 6-2 Objects have attributes. can send and receive messages. and per· 
form actions called methods. 
if: V4JJ /v-J!JShutterT.ockCCirlX if: Nortfu'SI'•u~W.o-.k«rT; e Boyloc:wiSh~.t~.o-.k«o-

FIGURE 6-3 At an auto dealership. 
you can observe the CAR class. the 
TRUCK class. the MINIVAN class. 
and the SPORT UTILITY VEHICLE 
class. 

PARENT Object 
Instances of 

the PARENT Object 

PAREN1' 

Characteristics I Attributes 
that describe tho r Name 
PARENT object Age 

Sex 
Hair color 

Tasks that tho I ... ~ 
PARENT object I 1111111 Nil[ I *'Y can perform 

DIMIII .. _pool 

' _,) 

Mary Smith 
Ago25 
Female 
Red 

Ahmed All 
Age34 
Malo 
Brown 

Anthony Greene 
Ago42 
Male 
Brown 

FIGURE 6-4 The PARENT object includes 
four attributes and two methods. Mary Smith, 
Ahmed Ali, and Anthony Greene are instances 
of the PARENT object. 
e Cell£'!£!! U::.nung201.t 
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Charac1eristics I 
that describe the --CHILO object 

Tasks that the I 
CHILO object can --perform 

CHILD Object 

Ctii.D 

Attributes 
Name 
Age 

Sex 
Hair color 
Number of siblings 

llallloda 
Plllll: •• ...... ...., 
eoo,.ult 
Cillt .. ..,. far .... 

Overview of Object-Oriented Analysis 

Instances of 
the CHILD Object 

James Smith 
Age3 
Male 
Red 

Amelia All 
Age 1 
Female 
Brown 

Misty Greene 
Age t 2 
Female 
Blonde 

object and an additional 
attribute that shows the 
number of siblings. A 
CHILD object performs 
certain methods, such as 
picking up toys, eating 
dinner, pia ying, coopera r
ing, and getting ready for 
bed. To signal the 
CHILD object to per
form those tasks, a par
ent can send certain 
messages that the CHILD 
object will understand. 
For example, the 
DINNER'S READY mes
sage tells a CHILD 

FIGURE 6-5 T he CHILD object includes five attributes and five methods. James Smith,AmeliaAii, 
and Misty Greene are instances of the CHILD object. 

object to come to the 
table, while the SHARE 
WITH YOUR 
BROTHER/SISTER mes
sage tells a CHILD 

Charac1eristics I 
that describe the 
DOG object 

Tasks that the I 
DOG object can 
perform 

object to cooperate with 
other CHILD objects. 

The family also might have a DOG object, as shown in Figure 6-6. That object can 
have attributes such as name, breed, age, color, sex, and favorite food . The DOG object 
can perform methods such as wagging its tail, eating, fetching, and sleeping. The mes
sage GOOD DOG, when directed to the DOG object, signals it to wag its tail. 
Similarly, the DINNER'S READY message signals the DOG object to run to its 
food bowl. 

Now consider an example of a fitness center, as shown in Figure 6-7, and the 
objects that interact with the fitness center's enrollment system. A typical fitness cen-

DOG Object 

DOG 

Attributes 
Name 

Breed 

Age 

Color 

Sex 

Favorite food 

...... 
1!11 ..... 
•••P 

Instances of 
the DOG Object 

Buddy 
Terrier mix 
Age 12 
White 
Male 
Kibbles and Bits 

Annie 
West Highland Terrier 
Age l 
White 
Female 
ProPian 

Megan 
Poodle mix 
Agee 
Tan 
Female 
Purina Dog Chow 

ter might have students, 
instructors, fitness-class 
schedules, and a registra
tion process. 

STIJDENT and 
INSTRUCTOR objects 
are shown in Figure 6-8. 
Each STIJDENT object 
has the following attri
butes: student number, 
name, address, telephone, 
date of birth, fitness 
record, and status. In 
addition, a STIJDENT can 
add a fitness-class; drop a 
fitness-class; change an 
address, telephone, or sta
tus; and update his or her 
fitness record. 

FIGURE 6-6 T he DOG object includes six attributes and four methods. Buddy, Annie, and Megan 
are instances o f the DOG o bject. 

The INSTRUCTOR 
object in Figure 6-8 has 
the following attributes: 
instructor number, e C~ee t e:muug 201<1 
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name, address, telephone, fitness
classes taught, ava ilability, private 
lesson fee, and status. An 
INSTRUCTOR object can teach a 
fitness-class, and change his or her 
ava ilability, address, telephone, pri
vate lesson fee, or status. 

The FITNESS-CLASS SCHEDULE 
object shown in Figure 6-9 on the 
next page includes data about fitness 
classes, including fitness-class number, 
date, time, type, location, instructor 
number, and maximum enrollment. 
The FITNESS-CLASS SCHEDULE 
object includes the methods that can 
add or delete a fitness class, or change 
a fitness-class date, time, instructor, 
location, or enrollment. 

The REGISTRATION RECORD 
object shown in Figure 6-10 on the 
next page includes the student number, 
fitness-class number, registration date, 
fee, and status. The REGISTRATION 
RECORD object includes methods to 
add a REGISTRATION instance when 
a student enrolls, or drop a 
REGISTRATION instance if the 
fitness class is canceled or for 
nonpayment. Notice that if a student 
registers for three fitness classes, the 
result is three instances of the 
REGISTRATION RECORD object. 
The REGISTRATION RECORD 
object also includes a method of 
notifying students and instructors of 
information. 

Attributes 

If objects are similar to nouns, attri
butes are similar to adjectives that 
describe the characteristics of an 
object. How many attributes are 
needed? The answer depends on the 
business requirements of the informa
tion system and its users. Even a rela
tively simple object, such as an 
inventory item, might have a part num
ber, description, supplier, quantity on 
hand, minimum stock level, maximum 
stock level, reorder time, and so on. 
Some objects might have a few 
attributes; others might have 
dozens. 
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FIGURE 6-7 A typical fitness center might have students, instructors, fitness
class schedules, and a registration process. 
eQo:ly!X)x b~d/St.lt'~Om 

STUDENT Object 

STUDENT 

Attributes 
Student number 

Name 

Address 
Telephone 

Date of birth 

Fitness record 

Status 

Add Ill 111 al -, 

Dnlplb ........ 
Clstngt tdii~PI 
Clstligtllll ..... 
CI•Lllltl tlut 
Updtlllbttl-.1 

INSTRUCTOR Object 

INS I AUCTOR 

Attributes 
Instructor number 

Name 

Address 
Telephone 

Fnness·classes taught 
Availability 

Private lesson fee 

Status 

Mllhode 
TltChRsttt Jl .. t 
Clwsgt ••• 7 •• , 

a.nas•ld ass 
Clwsgtllltp:a• 
Clwsgtpdu I ltttanllt 
Clwsgt .... 

FIGURE 6,8 The STUDENT object includes seven attribut es and six methods. The 
INSTRUCTO R object includes eight attributes and six methods. 
e ecr~r:~ i.e:!m"i! 201.<. 
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Attributes 
Fltness-elass number 

Date 

nme 
Type 
Location 
Instructor number 

Maximum enrollment 

llalhodll 
Add• 111 c'rrr 
DIIJII .. &II c'EFI 

a....,..-
a..._. ... 
a-g.lillllnllllal' 
a..._.I!Mdln 
a..._. ...... 

Overview of Object-Oriented Analysis 

REGISTRATION RECORD Object 

Attributes 
Student number 

Fitness-class number 
Registration date 

Fee 
Status 

Add ...... 
Dnlp .. ld ... 

IIIHIOde 

,..., lillllnlllllll' af 111111 
,..., ......... af clnlp 
NIIIIJfelola Ill C' lll Dlftal' " 1M 

FIGURE 6-9 T he FITNESS-CLASS SCHEDULE object 
includes seven attributes and seven methods. 

FIGURE 6-10 The REGISTRATION RECORD 
object includes five attributes and five methods. 
C>Ce:·!fllt,"e l..e:mt!£ 201~ @ C~!!lt l e:!rnot 201-4 

FIGURE 6-1 1 In a last-food restaurant, 
preparing more fries is a common task. 
e Jeff B.OO:n'C~tty ini!E!!~ 

Systems analysts define an object's attributes during the 
systems design process. In an object-oriented system, objects 
can inherit, or acquire, certain attributes from other objects. 
When you learn about rela tionships between objects and 
classes, you will understand how that occurs. 

Objects can have a specific attribute called a state. The 
state of an object is an adjective that describes the object's cur
rent status. For example, depending on the state, a student can 
be a future student, a current student, or a past student. 
Similarly, a bank account can be active, inactive, closed, or 
frozen. 

Methods 

A method defines specific tasks that an object can perform. Just 
as objects are similar to nouns and attributes are similar to 
adjectives, methods resemble verbs that describe what and 
how an object does something. 

Consider a server who prepares fries in a fast-food restau
rant, as shown in Figure 6-11. A systems analyst might describe 
the operation as a method called MORE FRIES, as shown in 
Figure 6-12. The MORE FRIES method includes the steps 
required to heat the oil, fill the fry basket with frozen potato 
strips, lower it into the hot oil, check for readiness, remove the 
basket when ready and drain the oil, pour the fries into a warm
ing tray, and add salt. 
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Method: 
MORE FRIES 

Steps: 
1. Heat oil 

2. Fill fry basket w~h frozen 
potato strips 

3. Lower basket Into hot oil 

4. Check for readiness 

5. When ready raise basket 
and let drain 

6. Pour fries Into warming 
tray 

7. Add salt 

FIGURE 6 -1 2 The MORE FRIES method requires the 
server to perform seven specific steps. 
e CeiJV:£!! U::rrur1e Wr4 

Figure 6-13 shows another exam
ple of a method. At the fitness center, 
an ADD STUDENT method adds a 
new instance of the STUDENT class. 
Notice that nine steps are required to 
add the new instance and record the 
necessary data. 

Messages 

A message is a command that tells an 
object to perform a certain method. 
For example, the message ADD 
STUDENT directs the STUDENT class 
to add a STUDENT instance. The 
STUDENT class understands that it 
should add the student number, name, 
and other data about that student, as 
shown in Figure 6-14. Similarly, ames
sage named DELETE STUDENT tells 
the STUDENT class to delete a STU
DENT instance. 

The same message to two different 
objects can produce different results. 
The concept that a message gives 
different meanings to different objects 
is called polymorphism. For example, 
in Figure 6-15, the message GOOD 
NIGHT signals the PARENT object to 
read a bedtime story, but the same mes
sage to the DOG object tells the dog to 
sleep. The GOOD NIGHT message to 
the CHILD object signals it to get 
ready for bed. 

You can view an object as a black 
box, because a message to the object 
triggers changes within the object 

23 1 

Method: Steps: 
ADD STUDENT 1. Add a new student Instance 

2. Record student number 
3. Record student name 

4. Record student address 
5. Record student telephone number 
6. Record student date of birth 

7. Record sex of student 

8. Record state of student 
9. Save new student data 

FIGURE 6-13 In the fitness center example, the ADD STUDENT method 
requires the STUDENT object to perform nine specific steps. 
e C~&e t e:lllvot 201-4 

STUDENT 

Attributes 
Student number 

Name 

Address 
Telephone 

Date of birth 

Fitness record 
Message: ADO STUDENT Status 
Tells the STUDENT class to 
perform all the steps needed 
to add a STUDENT instance. llllhode 

-. I'" Adll.tdrlt 

~ 
Dll ... lllldiN 

Message: DELETE STUDENT 
Add .. Ill D'AJI 
Dntp .. ....... Tells the STUDENT class to 

perform all the steps needed a..g...-..• 
to delete a STUDENT a.. ... .-
instance. a.. ...... .............. --

FIGURE 6-14 The message ADD STUDENT signals the STUDENT class 
to perform the ADD STUDENT method. The message DELETE STUDENT 
signals the STUDENT class to perform the DELETE STUDENT method. 
ec:c~~r:~ t..:'-111~1~& wr.( 

PARENT 

causes the 
PARENT object to 
read a bedtime story 

Message: GOOD NIGHT 

DOG 

Causes the DOG 
object to go to sleep 

CHILD 

Causes the CHILO 
object to get ready 
for bed 

FIGURE 6-15 In an example o f polymorphism, the message GOOD NIGHT 
produces different results, depending on which o bject receives it. 
e>Cc:11:~ l.c:ln'•rtt: 2QIL 
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INSTRUCTOR 

Overview of Object-Oriented Analysis 

without specifying how the changes must be carried out. A gas pump is an example of a 
black box. When you select the economy grade at a pump, you do not need to think 
about how the pump determines the correct price and selects the right fuel, as long as it 
does so properly. 

The black box concept is an example of encapsulation, which means that all data and 
methods are self-contained. A black box does not want or need outside interference. By 
limiting access to internal processes, an object prevents its internal code from being 
altered by another object or process. Encapsulation allows objects to be used as modular 
components anywhere in the system, because objects send and receive messages but do 
not alter the internal methods of other objects. 

Object-oriented designs typically are implemented with object-oriented program
ming languages. A major advantage of 0-0 designs is that systems analysts can save 
time and avoid errors by using modular objects, and programmers can translate the 

Message: 
ENTER GRADE 

STUDENT 
RECORD 

designs into code, working with 
reusable program modules that 
have been tested and verified . 
For example, in Figure 6-16, an 
INSTRUCTOR object sends 

FIGURE 6- 16 In a school information system, an INSTRUCTOR object sends an ENTER 
GRADE message to an instance of the STUDENT RECORD class. 

an ENTER GRADE message 
to an instance of the 
STUDENT RECORD class. 
Notice that the INSTRUCTOR 
object and STUDENT 
RECORD class could be 
reused, with minor modifica
tions, in other school informa
tion systems where many of the 
attributes and methods would 
be similar. 

Class Subclass 

VEHICLE CAR 

Attributes Attributes 
Make 

Commoo r Model 
attributes Year 

Weight 
Color MINIVAN 

Attributes 
Commoo r 
methods -.e .. 

Pllllc 

TRUCK 

Attributes 
uncommonr 
attributes Load limit 

SCHOOL BUS 

Attributes 
Uncommon---attributes I Emergency exn location 

FIGURE 6- 17 The VEHICLE class inc ludes common attributes and methods. CAR. 
TRUCK, MINIVAN. and SCHOOL BUS are instances of the VEH ICLE class. 
@ Ccrtt,~ Ll::unnt: 201L 

Classes 

An object belongs to a group 
or category called a class. All 
objects within a class share 
common attributes and meth
ods, so a class is like a blue
print, or template for all the 
objects within the class. 
Objects within a class can be 
grouped into subclasses, which 
are more specific categories 
within a class. For example, 
TRUCK objects represent a 
subclass within the VEHICLE 
class, along with other sub
classes called CAR, MINIVAN, 
and SCHOOL BUS, as shown 
in Figure 6-17. Notice that a ll 
four subclasses share common 
traits of the VEHICLE class, 
such as make, model, year, 
weight, and color. Each sub
class also can possess traits 
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that are uncommon, such as a 
load limit for the TRUCK or an 
emergency exit location for the 
SCHOOL BUS. 

In the fimess center example 
shown in Figure 6-18, 
INSTRUCTOR objects represent a 
subclass within the EMPLOYEE 
class. The EMPLOYEE class also 
can contain MANAGER and 
OFFICE STAFF subclasses, because 
a manager and staff members are 
employees. All INSTRUCTOR, 
MANAGER, and OFFICE STAFF 
objects contain similar information 
(such as employee name, title, and 
pay rate) and perform similar tasks 
(such as getting hired and changing 
an address or telephone number). 

Class 
name 

Common r attributes 

Common r methods 

233 

Class Subclass 

EUPLOYEE IIANAGER 

Attributes Attributes 
Name 

Date of birth 
Social Security number 

Telephone number 

Hire date OFFICE S1'AFF 
Title 
Pay rate 

Status 
Attributes 

......... 
-...r&nill 
Cllmgeiiii,:.W 

INSTRUCTOR 

CMnae•' ••• Attributes 
Instructor type 

Uncommon---- Availability 

attributes 

A class can belong to a more 
general category called a superclass. 
For example, a NOVEL class 
belongs to a superclass called 
BOOK, because all novels are 
books in this example. The 
NOVEL class can have subclasses 
called HARDCOVER and 

FIGURE 6-18 The fitness center EMPLOYEE class includes common attributes and 
methods. INSTRUCTOR. MANAGER. and OFFICE STAFF are subclasses within the 
EMPLOYEE class. 

PAPERBACK. Similarly, as shown in ec.."""'""="''0 " 

Figure 6-19, the EMPLOYEE class belongs to the PERSON superclass, because every 
employee is a person, and the INSTRUCTOR class is a subclass of EMPLOYEE. 

Superclass 

PERSON 
Superdass 
name Attributes 

r:::::::::::::::~L-J. Name 
Common Date of birth 
attributes 

Ullhode 

Class 
name 

Class 

EUPLOYEE 

Attributes 
r.-:::==:=-L-J. Social Security number 
Uncommon Telephone number 
attributes Hire date 

Title 

Pay rate 

r.:==~_J.GIIIIINII 
Uncommon Tw•'*EAI 
methods CMnge llll__. 

Subclass 
name 

Uncommon 
attributes 

Uncommon 
methods 

Subclass 

INSTRUCTOR 

Attributes 
Instructor type 

Availability 

FIGURE 6-19 At the fitness center, the PERSON superclass includes common attributes and methods. EMPLOYEE is a class within the 
PERSON superdass. INSTRUCTOR is a subclass within the EMPLOYEE class. 
e ~e 1..:'-!mllg 2014 
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Inheritance 

Parent 

Attributes 
Social Security number 
Telephone number 

Hire date 

ntle 
Pay rate 

llalhods 
GltiiiNd ......-.. . 
Chll ...... ..... 

_......._ 

} ---

Child Inherits 

INSTRUCTOR 

Attributes 
Type of Instructor 

r' Social Security number 
Telephone number 

Hire date 
Title 
Pay rate 

llelhode 
fo' a.thnd 

"'Wrtrlr 
Clw9lrlr,._ 

' FIGURE 6-20 An inheritance relationship exists between the INSTRUCTOR 
and EMPLOYEE objects. The INSTRUCTOR (child) object inherits characteris
tics from the EMPLOYEE (parent) class and can have additional attributes o f 
its own. 
.CCe•tt:~ Le:mrtt2014 

EMPLOYEE 

Is a 

MANAGER OFFICE STAFF INSTRUCTOR 

Relationships Among Objects and Classes 

RELATIONSHIPS AMONG 

OBJECTS AND CLASSES 

Relationships enable objects to communicate 
and interact as they perform business func
tions and transactions required by the sys
tem. Relationships describe what objects 
need to know about each other, how 
objects respond to changes in other objects, 
and the effects of membership in classes, 
superclasses, and subclasses. Some relation
ships are stronger than others (just as a 
relationship between family members is 
stronger than one between casual acquain
tances). The strongest relationship is called 
inheritance. Inheritance enables an object, 
called a child, to derive one or more of its 
attributes from another object, called a 
parent. In the example in Figure 6-20, the 
INSTRUCTOR object (child) inherits many 
traits from the EMPLOYEE object (par
ent), including SOCIAL SECURITY 
NUMBER, TELEPHONE NUMBER, and 
HIRE DATE. The INSTRUCTOR object 
also can possess additional attributes, such 
as TYPE OF INSTRUCTOR. Because all 
employees share certain attributes, those 
attributes are assumed through inheritance 
and do not need to be repeated in the 
INSTRUCTOR object. 

Object Relationship 
Diagram 

Determines Administers Indicates 
availability ~ITNESS-CLASS) 

After you identify the objects, 
classes, and relationships, you 
are ready to prepare an object 
relationship diagram that will 
provide an overview of the sys
tem. You will use that model as 
a guide as you continue to 
develop additional diagrams 
and documentation. Figure 6-21 
shows an object relationship 
diagram for a fitness center. 
Notice that the model shows 
the objects and how they 
interact to perform business 
functions and transactions. 

FITNESS-CLASS 
SCHEDULE 

roster 

FIGURE 6-2 1 Object relationship d iagram for the fitness center. 
e C~e l =::un-11£ 2014 

Takes 

STUDENT 
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OBJECT MODELING WITH THE UNIFIED MODELING LANGUAGE 

Just as structured analysis uses DFDs to model data and processes, systems analysts 
use the Unified Modeling Language (UML) to describe object-o riented systems. 

In Chapter 4, you learned that the UML is a popular technique for documenting 
and modeling a system. The UML uses a set of symbols w represent graphically the 
va rious components and relationships within a system. Although the UML can he 
used fo r business process modeling and requirements modeling, it mainly is used to 
support object-o riented system analysis and to develop object models. 

Video Learning Sessio n 
Object-Oriented Diagrams 

If you have an MIS CourseMate access code. you can launch interactive Video Learning 
Sessions to help you understand systems development concepts and practice your skills. 
You can watch the sessions on your computer or mobile device, and pause, rewind. or replay 
a video at any time. To log on to the MIS CourseMate site at www.cengagebra in.com . you 
must create a student account and then register this book. 

235 

This session is about object-o riented diagrams and models.You'll learn how to create "''"""'•""'"'"-""• 
various types of object diagrams, including use-case, class, sequence, state-transition, and 
activity diagrams, and how you can use a CASE tool to create object models. 

Use Case Modeling 

A use case represents the steps in a specific business function or 
process. An external entity, called an actor, initiates a use case 
by requesting the system to perform a funG'tion or process. For 
example, in a medical office system, a PATIENT (actor) can 
MAKE APPOINTMENT (use case), as shown in Figure 6-22. 

Notice that the UML symbol for a use case is an oval 
with a label that describes the action o r event. The actor is 
shown as a stick figure, with a label that identifies the 
actor's role. The line from the actor to the use case is called 
an association, because it links a particular actor to a use 
case. Figure 6-23 shows use case examples of a passenger 
making an a irline reservation, a customer placing an order, 
and a bus dispatcher changing a student's pickup address. 

Use cases also can interact with other use cases. \XIhen 
the outcome of one use case is incorporated by another use 
case, we say that the second case uses the fi rst case. 
T he UML ind icates the relationship with an arrow 

PATIENT 
(Actor) 

MAKE APPOINTMENT 
(Use Case) 

FIG URE 6-22 In a medical office system. a PATIENT 
(actor) can MAKE APPOINTMENT (use case). 

Passenger 

Cust omer 

Bus Dispatcher 

Make Airline Reservation 

Place Order 

Change Pickup 
Address 

FI GU RE 6-23 Three use case examples. The UML 
symbol for a use case is an oval. The actor is shown as 
a stick figure. 
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Student 

Instructor 

Object Modeling with the Unified Modeling Language 

that points at the use case being used. Figure 6-24 shows an example where a student 
adds a fitness class and PRODUCE FITNESS-CLASS ROSTER uses the results of 
ADD FITNESS-CLASS to generate a new fitness-class roster. Similarly, if an instructor 
changes his or her availability, UPDATE INSTRUCTOR INFORMATION uses the 
CHANGE AVAILABILITY use case to update the instructor's information. 

To create use cases, you start by reviewing the information that you gathered 
during the requirements 
modeling phase. Your objec
tive is to identify the actors 

<<USeS>> 

Add Fitness-Class 

<<USeS>> 

Change Availability 

Produce Fitness-Class 
Roster 

Update Instructor 
Information 

and the functions or transac
tions they initiate. For each 
use case, you also develop a 
use case description in the 
form of a table. A use case 
description documents the 
name of the use case, the 
actor, a description of the 
use case, a step-by-step list 
of the tasks and actions 
required for successful com-

FIGURE 6-24 When a student adds a class. PRODUCE FITNESS·CLASS ROSTER uses the 

pletion, a description of 
alternative courses of action, 
preconditions, postcondi
tions, and assumptions. 
Figure 6-25 shows an 
example of the ADD NEW 
STUDENT use case. 

results of ADD CLASS to generate a new class roster: When an instructor changes his o r her 
availability. UPDATE INSTRUCTOR INFORMATION uses the CHANGE AVAILABIUTY use 
case to update the instructor's information. 

ADD NEW STUDENT Use Case Add New Student 

Name: 

Actor: 

Description: 

Successful 
completion: 

Alternative: 

Precondition: 

Postcondition: 

Assumptions: 

Add New Student 

Student/Manager 

Describes the process used to add a student to a fitness-class 

1. Manager checks FITNESs-CLASS SCHEDULE object for availability 
2. Manager notifies student 
3. Rtness-class is open and student pays fee 
4. Manager registers student 

1. Manager checks FITNESS-CLASS SCHEDULE object for availability 
2. Rtness-class is full 
3. Manager notifies student 

Student requests fitness-class 

Student is enrolled in fitness-class and fees have been paid 

None 

FIGURE 6-25 The ADD NEW STUDENT use case description documents the process used to add a current 
student into an existing class. 
@ C~e l eam:ng 2014 
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When you identify use cases, try to group all the related transactions into a sin
gle use case. For example, when a hotel customer reserves a room, the reservation 
system blocks a room, updates the occupancy forecast, and sends the customer a 
confirmation. Those events are all part of a single use case called RESERVE 
ROOM, and the specific actions are step-by-step tasks within the use case. 

CASE IN POINT 6.1: HILLTOP MoTORS 

You were hired by Hilltop Motors as a consultant to help the company plan a new 
information system. Hilltop is an old-line dealership, and the prior owner was slow to 
change. A new management team has taken over, and they are eager to develop a fi rst-class 
system. Right now, you are reviewing the service department, which is going though a major 
expansion.You decide to create a model of the service department in the form of a use 
case diagram. The main actors in the service operation are customers, service writers who 
prepare work orders and invoices, and mechanics who perform the work. You are meeting 
w ith the management team tomorrow morning. Create a draft of the diagram to present 
to them. 

Use Case Diagrams 

A usc case diagram is a visual summary of several related use cases within a system 
or subsystem. Consider a typical auto service department, as shown in Figure 6-26. 
The service department involves customers, service writers who prepare work 
orders and invoices, and mechanics who perform the work. Figure 6-27 on the 
next page shows a possible use case diagram for the auto service department. 

FIGURE 6-26 A typical auto service deparunent might involve customers, service writ
ers who prepare work orders. and mechanics who perform the work. 
e'Se:tn l00<::/6~($(phcto 
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Customer 

Mechanic 

Use Case Diagram: Auto Service Department 

Requests 
service 

Notifies 

Performs 
work 

Update 

Create 
Work 
Order 

Update 
Work 

Schedule 

Update 

Prepare 
Invoice 

Writes 

Checks 

FI GURE 6-27 A use case diagram to handle work at an auto service department . 
@ Cf:rt&lte l=:~rnmg 2014 

Initiates 

Student 

Determines 

Creates 

Dispat cher 

Use Case Diagram: Create Bus Route 

Create 
Requirements 

Forecast 

Prepare Notifies 
Route 
Plan 

Develop Stalling Plan 

FIGURE 6-28 A use case diagram t o create a school bus route. 
f>Cc:!E~ l.e!rnt!£ 2CIL 

Driver 

When you create a use case 
diagram, the first step is to iden
tify the system boundary, which 
is represented by a rectangle. 
The system boundary shows 
what is included in the system 
(inside the rectangle) and what 
is not included in the system 
(outside the rectangle). After you 
identify the system boundary, 
you place the use cases on 
the diagram, add the actors, 
and show the relationships. 
Figure 6-28 shows a use case 
diagram for a school bus system 
that creates a new bus route. 

Class Diagrams 

A class diagram shows the object 
classes and relationships involved 
in a use case. Like a D FD, a class 
diagram is a logical model, which 
evolves into a physical model and 
finally becomes a functioning 
information system. In structured 
analysis, entities, data stores, and 
processes are transformed into 
data structures and program code. 
Similarly, class diagrams evolve 
into code modules, data objects, 
and other system components. 

In a class diagram, each class 
appears as a rectangle, with the 
class name at the top, followed by 
the class's attributes and methods. 
Lines show relationships between 
classes and have labels identifying 
the action that relates the two 
classes. To create a class diagram, 
you review the use case and iden
tify the classes that 
participate in the underlying busi
ness process. 

The class diagram also 
includes a concept called 
cardinality, which describes how 
instances of one class relate to 
instances of another class. For 
example, an employee might 
have earned no vacation days or 
one vacation day or many vaca
tion days. Similarly, an employee 
might have no spouse or one 
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spouse. Figure 6-29 shows various UML notations and cardinality examples. Notice 
that in Figure 6-29, the first column shows a UML notation symbol that identifies 
the relationship shown in the second column. The third column provides a typical 
example of the relationship, which is described in the last column. In the first row 
of the figure, the UML notation 0 .. • identifies a zero or many relation. The exam
ple is that an employee can have no payroll deductions or many deductions. 

UML Nature of the Example Description 
Notation Relationship 

o .. • Zero or many 
,__Em....;..p_loye'-e- -:-'H Payroll Deduction I 

1 0 .. • 

All employee can have no payroll 
deductions or many deductions. 

0 .. 1 Zero or one Employee H Spouse 
All employee can have no spouse or 
one spouse. 

1 0 .. 1 

1 One and only one I Office Manager 
H 

Sales Office All office manager manages one and 
only one office. 

1 1 
t.• One or many Order H Item Ordered One order can include one or many 

items ordered. 
1 1..'" 

FIGURE 6-29 Examples of UML notations that indicate the nature of the relat ionship between instances of one 
class and instances of another class. 
@ C~t;!! l e:Ulllrl£ 201-4 

You will learn more about cardinality in Chapter 9, which discusses data design. 
Figure 6-30 shows a class diagram for a sales order use case. Notice that the sales 

office has one sales manager who can have anywhere from zero to many sales reps. 
Each sales rep can have anywhere from zero to many customers, but each customer 
has on! y one sales rep. 

Manages 
1 o .. • 

Sales Manager 

Attributes 

Methods Methods 

1 1 

Manages Assigned 

0 ... • 

Attributes 

Methods Methods 

Includes 

1 .. • 
Items Ordered 

Attributes Attributes 

Methods Methods 

FIGU RE 6-30 Class diagram for a sales order use case (attributes and 
methods omitted for clarity). 
e ec,.~ ~.e:tmre 201.; 
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CASE IN POINT 6.2: ThAIN 1HE liwNER, INc. 

Train the Trainer develops seminars and workshops for corporate t raining managers, who in 
turn train their employees. Your job at Train the Trainer is to put together the actual training 
materials. Right now, you are up against a deadline. The new object modeling seminar has a 
chapter on cardinality, and the client wants you to come up w ith at least three more examples 
for each of the four cardinality categories listed in Figure 6-29 on the previous page. The four 
categories are zero or many, zero or one, one and only one, and one or many. Even though you are 
under pressure, you are determined to use examples that are realistic and familiar to the 
students. What examples will you submit? 

Sequence Diagram s 

A sequence diagram is a dynamic model of a use case, showing the interaction among 
classes during a specified time period. A sequence diagram graphically documents the 
use case by showing the classes, the messages, and the timing of the messages. 
Sequence diagrams include symbols that represent classe.s, lifelines, messages, and 
focuses. These symbols are shown in Figure 6-31. 

CUSS1 CLASS2 

:~ Ufellne :~ Lifeline 

_.-+.. ..... 
• Message 1 _( I 

I I 

Focus r I Focus r I 

I I 

I Message 2 I 

I 
I * I 

..... 
• 

FIGURE 6-31 A sequence d iagram with two classes. Notice the X that 
indicates the end of the CLASS 2 life line. Also notice that each message 
is represented by a line with a label that describes the message. and 
that each class has a focus that shows the period when messages are 
sent o r received. 
e Ce:!f.;'l:."e t.e~mrnt 20 14 

CLASSES A class is identified by a rectangle with the name inside. Classes that send 
or receive messages are shown at the top of the sequence diagram. 

LIFELINES A lifeline is identified by a dashed line. The lifeline represents the time 
during which the object above it is able to interact with the other objects in the use 
case. An X marks the end of the lifeline. 

MESSAGES A message is identified by a line showing direction that runs between 
two objects. The label shows the name of the message and can include additional 
information about the contents. 
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FOCUSES A focus is identified by a narrow vertical shape that covers the lifeline. 
The focus indicates when an object sends or receives a message. 

The fitness center example shown in Figure 6-32 shows a sequence diagram for 
the ADD NEW STUDENT use case. Notice that the vertical position of each message 
indicates the timing of the message. 

Focus 

SI'UDENT 
I 

I 

I Request ..... fitness·<:lass 
I 
I Notify 

I 

I Pay 
I 

I 

I 
I .,. 
• 

I 

I 

I 
..... 
I 
I 

I 

I 
I 

I 

I 
I 

...,. 
I 

Check 

Register 

I 

I 
..... 
I 

I 

I 

I 
I 

I 

I 
I 

...,. 
I 

I 

I 

I 
I 

I 

I 

I 
I 

I 

* 
FIGURE 6-32 The sequence diagram for the ADD NEW STUDENT use case. The use case 
description for ADD N EW STUDENT is shown in Figure 6-25 on page 240. 
e C~e t e:umJt 2014 

State Transition Diagrams 

Earlier in this chapter you learned that state refers to an object's current status. A 
state transition diagram shows how an object changes from one state to another, 
depending on events that affect the object. All possible states must be documented in 
the state transition diagram, as shown in Figure 6-33. A bank account, for example, 
could be opened as a NEW account, change to an ACTIVE or EXISTING account, 
and eventually become a CLOSED or FORMER account. Another possible state for a 
bank account could be FROZEN, if the account's assets are legally attached. 

In a state transition diagram, the states appear as rounded rectangles with the state 
names inside. The small circle to the left is the initial state, or the point where the 
object first interacts with the system. Reading from left to right, the lines show direc
tion and describe the action or event that causes a transition from one state to 
another. The circle at the right with a hollow border is the final state. 

Opens 
account 

New 

Makes first 
deposil 

AsseiS 
attached 

Bank closes account 

Customer closes aocount 

Assels 
released 

Frozen 

FIGURE 6-33 An example of a state transition diagram for a bank account. 

Former 
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Activity Diagrams 

An activity diagram resembles a horizontal flowchart that shows the actions and 
events as they occur. Activity diagrams show the order in which the actions take 
place and identify the outcomes. Figure 6-34 shows an activity diagram for a cash 
withdrawal at an ATM machine. Notice that the customer initiates the activity by 
inserting an ATM card and requesting cash. Activity diagrams also can display multi
ple use cases in the form of a grid, where classes are shown as vertical bars and 
actions appear as horizontal arrows. 

Customer 
needs cash Customer 

Inserts 
ATMeard 

ATM 
adjusts 
balance 

ATM 
notifies 

customer 

Csrd is 
accepted Customer 

enters PIN 

PIN is 
accepted 

Sufficient funds available 

ATM 
provides 

cash 

Sufficient funds not available 

Customer 
requests 

cash 

FIG URE 6-34 An activity diagram shows the actions and events involved in withdrawing cash from anATM machine. 
eC:~~ Wtllllg 201-' 

Sequence diagrams, state transition diagrams, and activity diagrams are dynamic 
modeling tools that can help a systems analyst understand how objects behave and 
interact with the system. 

CASE IN POINT 6.3: ThAVELBIZ 

jack Forester and Usa Turner are systems analysts in the IT department ofT ravel Biz, a nationwide 
travel agency that specializes in business travei.TraveiBiz has decided to expand into the vacation 
travel market by launching a new business division calledTraveiFun.The IT director assigned jack 
and Lisa to create a flexible, efficient information system for the new division. jack wants to use 
traditional analysis and modeling techniques for the project. Lisa, on the other hand, wants to use 
an object-oriented methodology. Which approach would you suggest and why1 

Business Process Modeling 

In addition to sequence diagrams and activity diagrams, you can use business process 
modeling (BPM) to represent the people, events, and interaction in a system. BPM ini
tially was discussed in Chapter 3 as a requirements modeling tool, but you can use it 
anytime during the systems development process. BPM works well with object model
ing, because both methods focus on the actors and the way they behave. 

Figure 6-35 shows the Bizagi Modeler site, where you can download free BPM 
software that includes video tutorials, support forums, and templates. In a typical 
BPM diagram, the outside rectangle is called a pool, and designated swim lanes show 
specific actions and events. The swim lanes can interact when certain events occw; as 
shown in Figure 6-35, where a decision in Lane 1 interacts with the flow in Lane 2. 
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FIGURE 6-35 The Bizagi Modeler site offers free BPM software that uses a swimming pool and swim lanes to represent interactive business 
processes and events 
e 2012-B1l.l.g 

The bottom image in Figure 6-35 shows a template for an internal help desk. The 
template, which shows swim lanes for employees and Help Desk staff, is one of many 
supplied by Bizagi. 
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Tile CASE tools in 
Part B of the Systems 
Analyst's Toolkit can 
help you develop and 
maintain complex 
information systems. 
To learn more about 
these tools, tum to 
Part B of the four
part Toolkit that fol
lows Chapter 12. 

Organizing the Object Model 

CASE Tools 

Object modeling requires many types of diagrams to represent the proposed system. 
Creating the diagrams by hand is time consuming and tedious, so systems analysts 
rely on CASE tools to speed up the process and provide an overall framework for 
documenting the system components. In addition, CASE tools ensure consistency and 
provide common links so that once objects are described and used in one part of the 
design, they can be reused multiple times without further effort. 

ORGANIZING THE OBJECT MODEL 

In this chapter, you learned how to use object-oriented tools and techniques to build a 
logical model of the information system. Now you are ready to organize your dia· 
grams and documentation so the object model is easily read and understood. If you 
used a CASE tool to develop the design, much of this work will be performed auto· 
matically by the CASE software. 

There are many ways to proceed with the task of organizing the object model, 
and experience will be your best teacher. After you identify the system's objects, 
classes, and relationships, you should develop an object relationship diagram that 
provides an overview of the system. If you do not use a CASE-generated model, each 
diagram or object definition should be supported by clear, relevant documentation 
that can be accessed easily by anyone who reviews the object model. For example, 
you should organize your use cases and use case diagrams so they can be linked to 
the appropriate class, state transition, sequence, and activity diagrams. Your dia
grams and documentation are the foundation for the system's design, so accuracy is 
important. Remember that it is much easier to repair a diagram now than to change 
the software later. 

CASE IN POINT 6.4: CYBER AssociATES 

One of your responsibilit ies at Cyber Associates, an IT consulting fi rm, is to assign new sys
tems analysts to various tasks and projects. Some of the senior people believe that inexpe
rienced analysts should start with object-oriented techniques, which are easier to learn and 
apply. Others th ink that an analyst should learn structured analysis first, and then proceed 
to object-oriented skills. What is your viewpoint, and why? 

A QUESTION OF ETinCS ~~ I 

Last month, your company launched a peer review process for IT projects. At the end of 
each project, team members rate the performance of the overall team, and his or her co
workers individually. The stated goal was to obtain honest, peer-based feedback. Unfortu
nately, like many good ideas, there was a downside.Aithough the input is anonymous, the 
results are submitted to the entire team. Some members, including you, are uncomfortable 
with the new process because it cou ld encourage cliques and actually undermine a team
based culture. Others see it as an opportunity for honest input. 
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Chapter Summary 

One team member, who is a close friend of yours, is not very popular with her team
mates. To make matters worse, she recently had some personal problems that affected her 
work, and she is worried that her ratings will be quite negative. She has not specifically 
asked you about your feedback, but you know she is hoping for a favorable review from 
you. Even though her work was not great, you don't want to see her get hurt by a process 
that you yourself are not comfortable with. 

Is this a question of ethics versus friendship? Would it be wrong to t ilt the scales in her 
favor just a bit? 

CHAPTER SUMMARY 

This chapter introduces object modeling, which is a popular technique that 
describes a system in terms of objects. Objects represent real people, places, 
events, and transactions. Unlike structured analysis, which treats data and 
processes separately, objects include data and processes that can affect the data. 
During the implementation process, systems analysts and programmers transform 
objects into program code modules that can be optimized, tested, and reused as 
often as necessary. 

Object-oriented terms include classes, attributes, instances, messages, and methods. 
Classes include objects that have similar attributes, or characteristics. Individual 
members of a class are called object instances. Objects within a class can be grouped 
into subclasses, which are more specific categories within the class. A class also can 
belong to a more general category called a superclass. 

Objects can send messages, or commands, that require other objects to perform 
certain methods, or tasks. The concept that a message gives different meanings to 
different objects is called polymorphism. An object resembles a black box, with 
encapsulated, or self-contained, data and methods. The strongest relationship 
between objects is inheritance. 

After you identify the objects, classes, and relationships, you prepare an object 
relationship diagram that shows the objects and how they interact to perform busi
ness functions and transactions. 

The Unified Modeling Language (UML) is a widely used method of visualizing 
and documenting an information system. UML techniques include use cases, use case 
diagrams, class diagrams, sequence diagrams, state transition diagrams, and activity 
diagrams. 

A use case describes a business situation initiated by an actor, who interacts 
with the information system. Each use case represents a specific transaction, or 
scenario. A use case diagram is a visual summary of related use cases within a 
system or subsystem. A class diagram represents a detailed view of a single use 
case, showing the classes that participate in the underlying business transaction, 
and the relationship among class instances, which is called cardinality. A sequence 
diagram is a dynamic model of a use case, showing the interaction among classes 
during a specified time period. Sequence diagrams include lifelines, messages, 
and focuses. A state transition diagram shows how an object changes from one 
state to another, depending on events that affect the object. An activity diagram 
resembles a horizontal flowchart that shows actions and events as they occur in a 
system. 
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246 C hapter Summary 

CASE tools provide an overall framework for system documentation. CASE tools 
can speed up the development process, ensure consistency, and provide common links 
that enable objects to be reused. 

At the end of the object modeling process, you organize your use cases and use 
case diagrams and create class, sequence, state transition, and activity diagrams. 

In addition to object models, you can use business process modeling (BPM) to rep
resent the people, events, and interaction in a system. BPM uses a swimming pool 
concept to represent interactive business processes and events, which are shown as 
swim lanes in the pool. 
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Key Terms 

activity diagram 242 

actor 235 

attributes 226 
black box 231 
business process modeling (BPM) 242 

cardinality 238 
child 234 

class 226 
class diagram 238 

encapsulation 232 
focus 241 
inheritance 234 

instance 226 
lifeline 240 

message 226 
methods 226 

objc<:t 226 

object model 226 
object-oriented (0 -0) analysis 226 

parent 234 

polymorphism 231 

pool242 
relationships 234 
sequence diagram 240 

state 230 
state transition diagram 241 

subclass 232 
superclass 233 

swim lane 242 
system boundary 238 
Unified Modeling Language (UML) 226 

usc case 235 
usc case description 236 

usc case diagram 237 
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248 Chapter Exercises 

Chapter Exercises 

Questions 
1. What is object-oriented analysis, and what are some advantages of this method? 
2. Define an object, and provide three examples. 
3. Define an attribute, and provide three examples. 
4 . Define a method, and provide three examples. 
5 . Define encapsulation, and explain how it is used in object-oriented analysis. 
6. Define polymorphism, and provide three examples. 
7. Define a class, subclass, and superclass, and provide three examples of each. 
8. Define an actor, and provide three examples. 
9. Define a use case and a use case diagram, and prepare a sample of each. 
10. Define the term black box, and explain why it is an important concept in object-oriented analysis . Can 

you think of other black boxes that you use in everyday life? 

Discussion Topics 
1. The chapter mentioned that systems ana lysts and programmers transform objects into program code 

modules. Modular design is a very popular concept in many industries. What other modular design 
examples can you suggest? 

2. You are an IT consultant, and you are asked to cteate a new system for a small real estate brokerage 
firm. You have no experience with object-oriented approach, and you decide to try it. How will you 
begin? How will the tasks differ from structured analysis? 

3. You are creating a system for a bowling alley to manage information about its leagues. During the 
modeling process, you create a state transition d iagram for an object called League Bowlers. What are 
the possible states of a league bowler, and what happens to a bowler who quits the league and rejoins 
the following season? 

4. A debate is raging at the IT consulting firm where you work. Some staff members believe that it is 
harder for experienced analysts to learn object-modeling techniques, because the analysts are accus
tomed to thinking about data and processes as separate entities. Others believe that solid analytical 
skills are easily transferable and do not see a problem in crossing over to the newer approach. What do 
you think, and why? 

Projects 
1. Write a brief history of the UML, and prepare a presentation on the subject. 
2 . Contact the IT staff at your school or at a local business to learn they use object-oriented program· 

ming languages. If so, determine what languages and versions are used, how long they have been in 
use, and why they were selected. 

3. Perform a Web search for the exact phrase "object-oriented systems analysis" . How many hits did you 
get? Provide three examples. 

4 . Prepare a report on at least three CASE tools that provide UML support. 
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ApplyYour Knowledge 

This section contains four mini-cases. Each case descr ibes a situation, explains your role, and requires you to apply 
what you leamed in the chapter. 

I 

2 

OsceolaAuto Parts 
Osceola Auto Parts is an independent auto parts dealer that sells auto parts, runs tests on customers' cars, 
and delivers parts and tools to mechanic shops around town. 

Tasks 

1. Identify possible actors and use cases involved in Osceola's business functions. 
2 . Create a use case diagram for Osceola's operations. 
3. Select one of the use cases and create a class d iagram. 
4. Create a sequence diagram for the use case you selected. 

Area Transit Authority 
The Area Transit Authority (ATA) is a rural public transportation company. ATA operates a fleet of 
25 buses that serve approximately 1,000 riders each day. The bus operation involves 10 regular routes, 
plus routes for special events. The ATA employs 20 full-t ime drivers and 10 to 15 part-t ime drivers. A 
dispatcher coordinates the staffing and routes and relays messages to drivers regarding traffic information 
and special passenger pick-up arrangements . 

Tasks 

1. Identify possible actors and use cases involved in ATNs bus operations. 
2 . Create a use case diagram for the bus system. 
3. Create a sequence diagram for the use case you selected. 
4. Create a state transition diagram that describes typical passenger states and how they change based 

on specific actions and events. 
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3 

4 

ApplyYour Knowledge 

Oakwood Community College Registration 
Oakwood Community College has a student registration process similar to the one at your school. T he 
administration asked you, as IT director, to develop a new system that would be more user-friendly. Your 
first task is to create an object-oriented model of the current system. You can use your school's registra· 
t ion process as the basis for the model. 

Tasks 

1. List possible objects in the registration system, including their attributes and methods. 
2 . Identify possible use cases and actors. 
3. Create a use case diagram that shows how students register. 
4. Create a state transition diagram that describes typical student states and how they change based on 

specific actions and events. 

Oakwood Community College Library 
The library staff at Oakwood Community College works hard to satisfy students and faculty. One of 
library's main goals is to use new technology whenever possible to enhance service and efficiency. The 
collection is updated constantly, and faculty members often request new books to support current courses 
and research needs. Students and faculty can visit the library to use on-site resources, including some rna· 
terials that cannot be checked out. In addition, the library maintains extensive online resources. The head 
librarian wants you to develop an object-oriented model for a new library in formation system that would 
be user-friendly and cost-effective. You can use your schools library as a model, and you are free to use 

. . . 
your 1magmanon. 

Tasks 

1. List possible objects in the library operation, including their attributes and methods. 
2 . Identify possible use cases and actors. 
3 . Select one of the use cases and create a sequence diagram. 
4. Create an object relationship diagram that provides an overview of the system, including how books 

are requested by faculty and checked out to students. 
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Case Studies 

Each chapter includes a Chapter Case, a Cont inuing Case, a Capstone Case, and an Online Case Simulation. You can 
learn more about the Online Case Simulation in the MIS CourseMate Features section. 

Chapter Case: Campus Bikes 

Campus Bikes is a popular bicycle shop located near a major university. The business has grown 
and the owner, Mark Turner, wants to install an up-to-date computer system to handle all business 
functions. 

Background 

Campus Bikes sells several brands of new bikes, including everything from high-end racing models 
to beach cruisers. In addition to sales of new bikes and accessories, Mark's service department is 
always busy. The staff includes Mark himself, a bookkeeper, two part-time sales reps, a full-time 
mechanic, and several part-time service helpers who assemble bikes. 

Before opening the shop three years ago, Mark worked for many years in his father's auto 
dea lership, Turner Motors, and he learned all about the automobile business. In the bike shop, 
he runs a similar operation, but on a much smaller scale. For example, sales orders are recorded 
on pre-printed forms, and service requests are written up just as they would be in an auto service 
department. 

Mark's customers find him fair and reasonable. He likes to say that the main difference be
tween his business and a big-box retailer is that he knows his customers and will do whatever it 
takes to keep them happy. 

You work at the college as a lab assistant in the computer information department. You earned 
a computer science degree at a two-year school, and you recently decided to work toward your 
four-degree. The computer lab manager, Jill, often suggests that local businesses contact you for 
help in troubleshooting IT issues. 

This morning, you received a call from Mark, who wants to hire you as a consultant to help 
plan a system for Campus Bikes. You learned that Jill had referred him, and you are excited to 
have this opportunity. It probably didn't hurt that both you and Jill had bought bikes from Mark, 
and already knew him. After spending several weekends talking with Mark and the staff, you are 
ready to start. You decide to use an object-oriented approach that will be easy to understand. 

Tasks 

1. List possible objects in the new bike shop system, including their attributes and methods. 
2. Identify at least three possible use cases and actors. 
3. Create a use case diagram that shows how service requests are handled. 
4 . Create a state transition diagram that describes typical customer states and how they change 

based on specific actions and events. 

Continuing Case: Personal Trainer, Inc. 

Personal Trainer, Inc. owns and operates fitness centers in a dozen Midwestern cities. The centers 
have done well, and the company is planning an international expansion by opening a new "su
percenter" in the Toronto area. Personal Trainer's president, Cassia Umi, hired an IT consultant, 
Susan Park, to help develop an information system for the new facility. During the project, Susan 
will work closely with Gray Lewis, who will manage the new operation. 

(continues) 
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252 Case Studies 

Continuing Case: Personal Trainer, Inc. 

Background 

Working as an IT consultant for Personal Trainer, Susan Park used data and process modeling 
tools to create a logical model of the proposed information system. Now she wants to build an 
object-oriented view of the system using 0 -0 tools and techniques. Before you perform the fol
lowing tasks, you should review the information and background in Chapters 1 and 2, and the 
fact-finding summary of the case provided in Chapter 4. 

Tasks 

1. Identify possible actors and use cases involved in Personal Trainer's operations. 
2 . Create an object relationship diagram for the Personal Trainer information system. 
3. Create a use case diagram for the system. 
4. Select one of the use cases and create a sequence diagram and a state transition diagram. 

Capstone Case: New CenturyWellness Group 

New Century Wellness Group offers a holistic approach to healthcare with an emphasis on pre· 
ventive medicine as well as traditional medical care. In your role as an IT consultant, you will help 
New Century develop a new information system. 

Background 

You began the systems analysis phase at New Century by completing a series of interviews, re· 
viewing existing reports, and observing office operations. Then, in Chapter 5, you acquired more 
information and developed a set of DFDs, process descriptions, and a data dictionary. 
The next step in the SDLC is to perform an object-oriented analysis of the new system. Before you 
begin, go back and review the organization chart and processes list from Chapter 1, and the dia • 
grams data store list from Chapter 5. Then complete the following tasks. 

Tasks 
1. Identify possible use cases and actors, and create a use case diagram for the New Century 

Wellness Group system. 
2. Select one of the use cases and create a class diagram. 
3. Create a sequence diagram for the use case that you selected. 
4. Create a state transition diagram that describes typical patient states and how they change 

based on specific actions and events. 
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CASE Tool Workshop 

CASE Tool Workshop 

Systems analysts use CASE tools to help them plan, build, and maintain information systems.To learn more about 
CASE tools, tum to Part B of the Toolkit that follows Chapter 12. You can complete these tasks with the Visible 
Analyst® CASE tool, which is available with this textbook, or a similar tool. 

Background 

253 

In the previous chapter, you created a data and process model for a new business venture. You plan to oper
ate a mobile auto detailing service that will visit customers at their homes or businesses, and offer traditional, 
high-quality hand washing and waxing. In addition to retail customers, several auto dealers have expressed in· 
terest in your services, and you are eager to get started. You will hire college students as technicians, train and 
supply them, and offer them a share of the profits as an incentive. 

Your friend, who is an IT major, offered to help you set up an information system by customizing several 
Microsoft Office applications to meet your needs. In addition to the data and process model you created, she 
recommended that you prepare an object model. She suggested that you focus on the main actors and events, 
and that it was OK to use your imagination. 

Thinking it over, you know that you will have employees, retail customers, auto dealer accounts, one or 
more suppliers, and your local bank, where you plan to set up a business checking account. You also plan to 
keep track of customers, employee information, profit-sharing data, and an operations log. 

Tasks 

1. List possible objects in the new business, including their attributes and methods, and create a use case 
diagram that shows how an on-site service request would be handled. 

2 . Create a sequence diagram that models the on-site service request mentioned in Task 1. 
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MIS CourseMate Features 

If you have an MIS CourseMate access code, you can reinforce and extend your learning with premium content 
created for this textbook. For example, you can launch interactive Video Learning Sessions to help you understand 
systems development concepts and practice your skills. In addition, you can use MindTap Reader. which is a full, inter
active, digital e-book. 

MIS CourseMate also offers many learning features within each chapter, including an Online Case Simulation, a Criti
cal Thinking Challenge, Video Learning Tasks, and a set o f l earn It O nline activities. To log on to the MIS CourseMate 
site at www.cengagebrain.com, you must create a student account and register this book. 

• Simulation: SCR Associates 

Session 6: Object Modeling SCR 
Overview 
T he SCR Associates case study is a \Veb-based simulation that allows you to practice your skills in a rea l
world environment. T he firm offers IT consulting, solutions and t ra ining. SCR plans to open a new high
tech training center, and needs to develop a Training Information Management System (TIMS) to support 
the center. You are a ne.wly hired systems analyse reporting to Jesse. Baker, systems group manager, and will 
help her develop the system. 

The case. study rakes you co the SCR \Veb sire, where you receive e-mail and voice mail messages from 
Jesse, obtain informacion from SCR's resource li braries, and perform various casks. Jesse has high stan
dards, bm seems very fair. She made it clear char she expects you r work co be accurate, thorough, and 
professional. 

Before You Begin 
To prepare for this work sess ion, you should review the following topics: 

• Use case, class, sequence, and srare-rransirion diagrams 

How Do I Use the Online Case Simulation? 

• Read the preview, and review the Chapter 1 background material if necessary. 

• Visit the MIS Course Mate Web sire at www.cengagebrain.com, locate the SCR Case Simulation, and 
click the intranet link. Enter you r name and the password sad10e. 

• When the opening screen displays, select this session. Then check your e-mail and voice mai l, and start 
to work on your cask list. 

Preview: Session 6 
In the last session, you used data and process modeling techniques to develop a logical model of the new 
system. Now you will apply your object modeling skills to crea te va rious diagrams and documentation for 
the new TIMS system. You will review the background material and develop an object-oriented model char 
includes severa l types of diagrams. 
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Critical Thinking Challenge 

In addition to technical ability, IT professionals need crit ical thinking skills. This feature can help you practice per
ception, organization, analysis, problem-solving, and decision-making skills that will be valuable in the workplace. 
You can visit www.criticalthinking.o rg to leam more about critical thinking and why it is so important 

Background 

The IT team at Game Technology prepared DFDs for the new C3 system. You will help the team develop a 
set of object models. The C3 system model will include use cases that represent various business processes. 
The customer and sales rep entities will be actors, with these methods: 

Entity Methods 

Customer • Request product information 

• Place order 

• Respond to Web promotion 

• Sign up on game blog 

Sales Rep • Initiate sales call to customer 

• Respond to customer inquiry 

• Follow up after prior order 

• Follow up after prior information request 

You also learned that customer categories are based on specific conditions, as shown: 

Category Conditions 

Potential Has not placed an order in the last 24 months, but has responded to a Web promotion or 
requested product information or signed up on our game blog 

Active Has placed at least one order in the last 24 months 

Preferred Has placed at least three orders in the last 24 months 

Former An Active or Preferred customer with no orders in the last 24 months 

Practice Tasks 

Visit the MIS CourseMate Web site at www.cengagebrain.com. Then navigate to the resources for this 
chapter and locate the Critical Thinking Challenge feature. You will complete two Practice Tasks, using 
what you learned in the chapter. Then you can check your answers to be sure you're ready for the Chal
lenge Tasks. 

Challenge Tasks 

After you complete the Practice Tasks, you learn about new developments at Game Technology. 
The marketing group added a new data analyst position to provide IT support. The new person will 

track customer response times, prepare contact management plans for sales reps, and develop customer 
satisfaction surveys. Marketing also decided to update customer categories. The Potential and Former 
categories are not affected. The new categories are Silver, which replaces the Active category; Gold, which 
replaces the Preferred category; and Platinum, which includes any customer whose orders tota l at least 
$1,000 in the last 24 months. To continue, navigate to the Critical Thinking Challenge feature for this 
chapter, select the Challenge Tasks, and follow the instructions. 
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Video Learning • 
The Video Learning Sessions in this chapter explain how to create object-oriented models to plan, 
document, and design an information system. 

Before You Begin 
To prepare for the. tasks, you should review the following topics: 

• Object-oriented terms and concepts 
• Object modeling tools and techniques 

How to Watch a Session 
Go to the Management Information Systems CourseMate Web si te at www.cengagebrain.com. Then 
navigate. to the resources for this book, locate the Video Learning Sessions, and se lect a session. You 
can watch the session on your computer or mobile. device, and pause, rewind, or rep lay a video at 
any nme. 

Practice Tasks 
After each session, visit the Your Turn feature to perform the tasks and check your answers. 

Training Tasks 
Suppose the IT training manager wants to encourage team members to watch the Video Learn ing Sessions. 
To spark interest, she plans to post a set of VLS previews, which you will prepare. Each preview must in
clude an overview of the session, a description of the main topics, and one or more screen examples from 
the video. To get you started, she provided a task list: 

1. Select a Video Learning Session from this chapter. Launch the video and note the tide, objectives, and 
total running time. Include this information in your preview. 

2. Run though the session and find a segment tha t does a good job of explaining a specific sk ill or con
cept. 

3. In the segment you selected, choose one or more specific screens and capture each screen image with 
the Windows Snipping Tool. To do this in Windows 7 or Windows Vista, click Start, and then type 
Snipping Tool. In Windows 8, you can display the Start menu, and then type Snipping Tool. 

4. Paste the screen image into you r preview and explain how it would help a viewer understand the topic. 
Also add your comments about the video, and why it would be important to an IT professional. Your 
preview should be well-organized and readable .. 

Learn It Online 

In each chapter. you can use this feature to apply your knowledge and practice your skills. The exercises include 
Chapter Reinfoncement Questions, Flash Cards, Practice Tests, and various games, such as Who Wants To Be a 
Computer Genius?, Wheel o(Terms, and the Crossword Puzzle Challenge. 
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OBJECTIVES 
When you finish this chapter, you will be 
able to: 
o Describe the concept of Software as a Service 
o Define Web 2.0 and cloud computing 
o Explain software acquisition alternatives, 

including traditional and Web-based 
software development strategies 

o Describe software outsourcing options, 
including offshore outsourcing and the role 
of service providers 

o Explain advantages and disadvantages of 
in-house software development 

o Discuss cost-benefit analysis and financial 
analysis tools 

o Describe a request for proposal (RFP) and a 
request for quotation (RFQ) 

o Describe the system requirements document 

o Explain the transition from systems analysis 
to systems design 

Development 
Strategies 

Chapter 7 is the final chapter in the systems analysis 

phase of the SDLC. This chapter describes software trends, 

acquisition and development strategies, tradit ional versus 

Web-based development, outsourcing versus in-house 

development. the system requirements document, 

prototyping, and preparing for the transition to the next 

SDLC phase - systems design. 

The main objective of the systems analysis phase is 
to build a logical model of the new information sys
tem. In Chapters 4, 5, and 6, you learned about 
requirements modeling, data and process modeling, 
and object modeling. Chapter 7 describes the 
remaining activities in the systems analysis phase, 
which include evaluation of alternative solutions, 
preparation of the system requirements document, 
and presentation of the system requirements docu
ment to management. The chapter also explains the 
transition to systems design. 

If you have MIS CourseMate, you can view two 
Video Learning Sessions that explain return on 
investment (ROI) and net present value (NPV) finan
cial analysis. 
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Introduction 259 

PREVIEW CASE: Mountain View College Bookstore 

Background: Wendy Lee, manager of college services at Mountain View College, 
wants a new information system that will improve efficiency and customer service 
at the three college bookstores. 

In this part of the case, Tina Allen (systems analyst) and David Conroe (stu
dent intern) are talking about development strategies for the new system. 

Participants: 
Location: 
Project status: 

Tina and David 
Tina's office, Wednesday morning, November 13,20 13 
Tina and David developed a logical model that includes data flow diagrams, a data 
dictionary, and process descriptions. They also created an object model. Now they are 
ready to discuss development strategies for the new bookstore system. 

Discussion topics: Web-based versus tradit ional development, cost-benefit analysis, the steps in 
purchasing a software package, and the transition to systems design. 

T ina: 

David : 

T ina: 

David : 

T ina: 

David : 

T ina: 

David : 

T ina: 

Good morning, David. Are you ready for the next step? 

Sure. Now that we have a logical model af the bookstore system, what comes next? 

We're at a transit ion point between the logical design, which describes what the new system will do, 
and the physical design phase, which describes how it will be done, including t he user interface and 
physical components. Before we start the physical design, we have to study various systems develop
ment options and make a recommendation to Wendy. 

What are the options? 
Well, some large organizations use Web-based systems hosted by outside vendors w ho supply and 
maintain the software. In a sense, the customer rents the application. I checked w ith our IT director, 
and she feels we're not ready for t hat approach. She wants us to implement a system on t he coll ege 
network and migrate to a Web-based system later. That brings us to the next set of questions. 

Such as? 
We need to consider our role in the development process. We can bui ld the system ourselves, which 
is called in-house development. Or we can purchase a software package, which might need some 
degree of modification to meet our needs. Or we could consider outsourcing options, including hir ing 
an IT consultant to help with development tasks. Either way, we need to do a cost-benefit study. 

What about the transition from logical to physical design that you mentioned? 
The idea is to take our logical design, which is simi lar to an architect's proposal, and translate it into a 
physical design, w hich is more l ike a working blueprint. If we decide to develop the system in-house, 
we'll start work on the design. If we decide to purchase a package, we'll follow a series of steps that will 
help us select the best product. Here's a task list to get us started: 
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FIGURE 7-1 Typical development strategies task list. 
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The Impact of t he Internet 

DEVELOPMENT STRATEGIES OVERVIEW 

Just a few years ago, a typical company either developed software itself, purchased a 
software package (which might need some modification), or hired consultants or out
side resources to perform the work. Today, a company has many more choices, 
including application service providers, Web-hosted software options, and firms that 
offer a variety of enterprise-wide software solutions. 

Selecting the best development path is an important decision that requires compa
nies to consider three key topics: the impact of the Internet, software outsourcing 
options, and in-house software development a lternatives. These topics are reviewed in 
the following sections. 

THE IMPACT OF THE INTERNET 

The Internet has triggered enormous changes in business methods and operations, 
and software acquisition is no exception. This section examines a trend that views 
Software as a Service, the changing marketplace for software, and how Web-based 
development compares to traditional methods. The section concludes with a descrip
tion of Internet-related trends, including Web 2.0 and cloud computing. 

Software as a Service 
In the traditional model, software vendors develop and sell application packages to 
customers. Typically, customers purchase licenses that give them the right to use the soft
ware under the terms of the license agreement. Although this model still accounts for 
most software acquisition, a new model, called Software as a Service (SaaS), is changing 
the picture dramatically. 

SaaS is a model of software deployment where an application is hosted as a service 
provided to customers over the Internet. SaaS reduces the customer's need for software 
maintenance, operation, and support. 

In a highly competitive marketplace, major vendors constantly strive to deliver new 
and better solutions. For example, Microsoft claims that its SaaS platform offers the 

... --r, ._ 

best solution and busi
ness value. Microsoft 
also promotes a broader 
vision, called Software + 
Services. The term refers 
to Microsoft's strategy 
for cloud computing, 
which integrates 
software applications, 
platforms and infra
structure. Figure 7-2 
shows Accenture's view 
that SaaS offers great 
potentia l benefits . 
Accenture invites visi
tors to download a 
paper that describes the 
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FIGURE 7-2 Accenture stresses the main benefits of SaaS deployment. 
e 20 12 Accell'.tre 

specific topics listed in 
the figure. 
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FIGURE 7-3 The Web Host Industry Review (WHIR) is a clearinghouse for SaaS information. 
@ 20 12 •NET ... !.t:~~.Aoe. 

The Web Host Industry Review shown in Figure 7-3 is an online source of information 
about SaaS products, trends, and events. In a published report, the Review quoted a Gartner, 
Inc. prediction that worldwide SaaS revenue will reach $14.5 billion in 2012, which is a 17.9 
percent increase from 2011, and that by 2015, SaaS revenue will grow to $22.1 billion. 

Traditional vs. Web-Based Systems Development 
As a systems analyst, you must consider whether development will take place in a 
Web-centric framework, or in a traditional environment. This section provides an 
overview of some of the similarities and differences. 

In an Internet-based system, the Web becomes an integral part of the application, rather 
than just a communication channel, and systems analysts need new application develop
ment tools and solutions to handle the new systems. Two major Web-based development 
environments are Microsoft's .NET and IBM's WebSphere, which are shown in Figure 7-4. 

New to WebSphere 
Get acquainted with IBM's application and integration software 

What Is Web Sphere? 

WebSphere prOI/tdes lollwarelor SOA •"'"ronmenlslhattftatlles dynamle,lnltrconntdtd 
business processes. and dellw>rs hlllflly enec~~w> applk:allon lnhslrudures ror all bUsiness 
slluations. WebSphero ls IBM's application and inlegralion software pl-rm, and In dudes lllo 
endre mlddleware lnlrastrudure.lndu<llng seNers. ser.tces. and tools. needed 10 ere ale. 
deploy, run, and monitor round-the-dock, enterprise-wide web applications and cross-platform. 
cross-prooutt solutions. 

Whatis.NET? 
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FIGURE 7-4 Microsoft's .NET and IBM's WebSphere are comprehensive software development environments. 
@EM Ccrp~.>On 1994, 2012 <!1'1:5 @20 12 MnlJ~;gft Corp::n~on 
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262 The Impact of t he Internet 

Microsoft regards .NET as a platform-independent software environment. IBM describes 
WebSphere as a set of products specifically designed to support e-business applications 
across multiple computing platforms. 

Although there is a major trend toward Web-based architecture, many firms rely on 
traditional systems, either because they are legacy applications that are not easily replaced, 
or because they do not require a Web component to satisfy user needs. If you need to 
choose, you should consider some key differences between traditional and Web-based sys
tem development. Building the application in a Web-based environment can offer greater 
benefits, and sometimes greater risks, compared to a traditional environment. The follow
ing sections list some characteristics of traditional versus Web-based development. 

TRADIT IONAL DEVELOPM ENT In a traditional systems development environment: 

• Systems design is influenced by compatibility issues, including existing hard
ware and software platforms and legacy system requirements. 

• Systems are designed to run on local and wide-area company networks. 

• Systems often utilize Internet links and resources, but Web-based features are 
treated as enhancements rather than core elements of the design. 

• Development typically follows one of three main paths: in-house development, 
purchase of a software package with possible modification, or use of outside 
consultants. 

• Scalability can be affected by network limitations and constraints. 

• Many applications require substantial desktop computing power and resources. 

• Security issues usually are less complex than with Web-based systems, because 
the system operates on a private company network, rather than the Internet. 

W EB-BASED DEVELOPMENT In a Web-based systems development environment: 

• Systems are developed and delivered in an Internet-based framework such as 
.NET or WebSphere. 

• Internet-based development treats the Web as the platform, rather than just a 
communication channel. 

• Web-based systems are easily scalable, and can run on multiple hardware 
environments. 

• Large firms tend to deploy Web-based systems as enterprise-wide software 
solutions for applications such as customer relationship management, order 
processing, and materia ls management. 

• Web-based software treats the software application as a service that is less 
dependent on desktop computing power and resources. 

• When companies acquire Web-based software as a service rather than a product 
they purchase, they can limit in-house involvement to a minimum and have the 
vendor install, configure, and maintain the system by paying agreed-upon fees. 

• Web-based software usually requires additional layers, called middlcwarc, to 
communicate with existing software and legacy systems. 

Evolving Trends: Web 2.0 and Cloud Computing 

In the constantly changing world of IT, no area is more dynamic than Internet technol
ogy. Two examples of evolving trends are Web 2.0 and cloud computing. Systems ana
lysts should be aware of these concepts and consider them as they plan large-scale 
systems. Web 2.0 and cloud computing are discussed in more detail in Chapter 10, 
System Architecture. 
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Outsourcing 

Many IT professionals use the term 
Web 2.0 to describe a second genera
tion of the Web that enables people to 
collaborate, interact, and share infor
mation much more effectively. This 
new environment is based on continu
ously available user applications rather 
than static HTML Web pages, without 
limitations regarding the number of 
users or how they access, modify, and 
exchange data. The Web 2.0 environ
ment enhances interactive experiences, 
including wikis and blogs, and socia l
networking applications such as 
T witte~; Linkedln, and Facebook. 

What cloud computing really means 
The next big trend sounds nebulous, but it's not so ·fuzzy wben 
you view lhe •'11lue p roposition from !l1e perspecUve of IT 
professionals 

e PwWit '9 , Cc anent. 
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Pl1no. edlo!no many or Ills peers. The prOI>Iemls 1hal cas-Wtb 2.0) _.,_. soamsto h..., a H--, 

as: an updated version of utilly ~tino: basic:ally virtual servers avalable over the tntemet. 
Oillels oo""" c.-. orguiJg anyaw,g you consume outside lhe f<ewal is "illhe doud," inc:ludi>o 
.......--.mg. The term cloud computing refers to 

the cloud symbol that indicates a net
work or the Internet. Some industry 
leaders predict that cloud computing 
will offer an overall online software 
and data environment supported by 
supercomputer technology. If so, cloud 
computing would be an ultimate form FIGU RE 7-5 Cloud computing holds the promise of a new generation of powerful 

Web applications and services. This is an evolving technology, and at this po int, the 
of SaaS, delivering services and data to term means different things to different people. 

users who would need only an Internet e,.,.,_20,i '"""'""" "'""' "''"m'C'"' en,,. 

connection and a browser. HowevCJ; as 
the Info World article shown in Figure 7-5 points out, no standard definition of cloud 
computing exists, and the concept means different things to different people. 

OUTSOURCING 

Outsourcing is the transfer of information systems development, operation, or mainte
nance to an outside firm that provides these services, for a fee, on a temporary or long
term basis. Outsourcing can refer to relatively minor programming tasks, renting software 
from a service provider, outsourcing a basic business process (often called business process 
outsourcing, or BPO), or handling a company's entire IT function. Numerous firms and 
organizations offer information about outsourcing topics and issues. For example, the 
Outsourcing Center site at www.outsourcing-center.com provides free research, case stud
ies, database directories, market intelligence, and updates on trends and best practices in 
outsourcing as a strategic business solution. 

The Growth of Outsourcing 

Traditionally, firms outsourced IT tasks as a way of controlling costs and dealing with rapid 
technological change. While those reasons still are valid, outsourcing has become part of an 
overall IT strategy for many organizations. The outsourcing trend also has affected software 
vendors, who have adjusted their marketing accordingly. For example, Oracle Corporation 
offers a service called Oracle On Demand, which provides e-business applications, as shown 
in Figure 7-6. Oracle also cites data that shows that businesses spend up to 80% of their IT 
budgets maintaining existing software and systems, which forces IT managers " ... to spend 
time managing tedious upgrades instead of revenue-generating IT projects." 

A firm that offers outsourcing solutions is called a service provider. Some service 
providers concentrate on specific software applications; others offer business services 
such as order processing and customer billing. Still others offer enterprise-wide software 
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264 Outsourc ing 

solutions that integrate and manage 
functions such as accounting, manufac· 
turing, and inventory control. 

20+J•·s,.,...Md~~~mloges 

14 CIIO~SIMco -~~ 

Two popular outsourcing options 
involve application service providers 
and firms that offer Internet business 
services. These terms are explained in 
the following sections. 
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FIG URE 7-6 Oracle Corporation offers a fixed-fee outsourcing plan called 
Oracle On Demand. 
e 20 II, Cr-;tt'e 

A PPLICATION SERVICE 
PROV IDERS An application service 
provider (ASP) is a firm that delivers a 
software application, or access to an 
application, by charging a usage or 
subscription fee. An ASP provides 
more than a license to use the soft· 
ware; it rents an operational package 
to the customer. ASPs typically provide 
commercially available software such 
as databases and accounting packages. 
If a company uses an ASP to supply a 

data management package, for example, the company does not have to design, 
develop, implement, or maintain the package. ASPs represent a rapidly growing 
trend, using the Internet as the primary delivery channel. 

INTERNET BUSINESS SERVICES Some firms offer Internet business services (ffiS), 
which provide powerful Web-based support for transactions such as order process· 
ing, billing, and customer relationship management. Another term for IBS is managed 
hosting, because system operations are managed by the outside firm, or host. 

An IBS solution is attractive to customers because it offers online data center sup
port, mainframe computing power for mission-critical functions, and universal access 
via the Internet. Many firms, such as Racks pace, compete in the managed hosting mar· 
ket, as shown in Figure 7 · 7. 

Outsourcing Fees 

....... ..... a... ·----·-o.tt 
Firms that offer Software as 
a Service, rather than a 
product, have developed fee 
structures that are based on 
how the application is used 
by customers during a spe· 
cific time period. Several 
models exist, including fixed 
fee, subscription, and usage 
or transaction. A fixed fee 
model uses a set fee based 

......................... 
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FIGURE 7-7 Rackspace Corporation offers multi-platform managed hosting and IBS services. 
~12 R.::tbp:toe,US Put. 

on a specified level of service 
and user support. An exam· 
pie of a fixed fee model is 
Oracle's On Demand service. 
A subscription model 
has a variable fee based on 
the number of users or 
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Outsourcing 

workstations that have access to the application. Finally, a usage model or transac
tion model charges a variable fee based on the volume of transactions or operations 
performed by the application. 

When a company considers outsourcing, it should estimate usage characteristics to 
determine which fee structure would be most desirable, and then attempt to negotiate 
a service provider contract based on that model. 

Outsourcing Issues and Concerns 

When a company decides to outsource IT functions, it takes an important step that 
can affect the firm's resources, operations, and profitability. Mission-critical IT sys
tems should be outsourced only if the result is a cost-attractive, reliable, business solu
tion that fits the company's long-term business strategy and involves an acceptable 
level of risk. Moving IT work overseas raises even more issues, including potential 
concerns about control, culture, communication, and security. 

In addition to long-term strategic consequences, outsourcing also can raise 
some concerns. For example, a company must turn over sensitive data to an exter
nal service provider and trust the provider to maintain security, confidentiality, and 
quality. Also, before outsourcing, a company must carefully review issues relating 
to insurance, potential liability, licensing and information ownership, warranties, 
and disaster recovery. 

Most important, a company considering outsourcing must realize that the solution 
can be only as good as the outsourcing firm that provides the service. A dynamic 
economy can give rise to business failures and uncertainty about the future. In this cli
mate, it is especially important to review the history and financial condition of an 
outsourcing firm before making a commitment. 

Mergers and acquisitions also can affect outsourcing clients. For example, after 
their merger, Compaq and Hewlett-Packard restructured and .streamlined the prod
ucts and services offered by the new company. Even with large, financially healthy 
firms such as these, a merger or acquisition can have some impact on clients and cus
tomers. If stability is important, an outsourcing client should consider these issues. 

Outsourcing can be especially attractive to a company whose volume fluctuates 
widely, such as a defense contractor. In other situations, a company might decide to 
outsource application development tasks to an IT consulting firm if the company lacks 
the time or expertise to handle the work on its own. Outsourcing relieves a company 
of the responsibility of adding IT staff in busy times and downsizing when the work
load lightens. A major disadvantage of outsourcing is that it raises employee concerns 
about job security. Talented IT people usually prefer positions where the firm is com
mitted to in-house IT development - if they do not feel secure, they might decide to 
work directly for the service provider. 

Offshore Outsourcing 

Offshore outsourcing, or global outsourcing, refers to the practice of shifting IT 
development, support, and operations to other countries. In a trend similar to the 
outflow of manufacturing jobs over a several-decade period, many firms are send
ing IT work overseas at an increasing rate. 

For example, Dartmouth professor Matthew Slaughter has noted that IT work 
will move offshore even faster than manufacturing, because it is easier to ship 
work across networks and telephone lines and put consultants on airplanes than it 
is to ship bulky raw materials, build factories, and deal with tariffs and transporta
tion issues. Several years ago, the IT consulting firm Gartner, Inc., accurately fore
cast the steady growth of offshore outsourcing, and predicted that outsourcing 
would evolve from labor-intensive maintenance and support to higher-level systems 
development and software design. 
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266 In-House Software Development Options 

In addition to exporting IT jobs, many large multinational firms, including 
Microsoft and IBM, have opened technical centers in India and other countries. Some 
observers believe that India might gain as many as 2 million IT jobs in the next decade. 

The main reason for offshore outsourcing is the same as domestic outsourcing: 
lower bottom-line costs. Offshore outsourcing, however, involves some unique risks 
and concerns. For example, workers, customers, and shareholders in some compa
nies have protested this trend, and have ra ised public awareness of possible eco
nomic impact. Even more important, offshore outsourcing involves unique concerns 
regarding project control, security issues, disparate cultures, and effective communi
cation with critical functions that might be located halfway around the globe. 

CASE IN POINT 7.1: ThRNKEY SERVICES 

Turnkey Services is an application service provider that offers payroll and taX preparation 
services for hundreds of businesses in the Midwest. The fi rm is considering a major expan
sion into accounting and financial services, and is looking into the possibility of supporting 
this move by hir ing IT subcontractors in several foreign countries. Peter Belmont, Turnkey's 
president, has asked you to help him reach a decision. Specifically, he wants you to cite the 
pros and cons of offshore outsourcing. He expects you to perform Internet research on this 
topic, and he wants you to present your views at a meeting ofTurnkey managers next week. 

IN-HOUSE SOFTWARE DEVELOPMENT OPTIONS 

In addition to numerous outsourcing options, a company can choose to develop its 
own systems, or purchase, possibly customize, and implement a software package. 
These development alternatives are shown in Figure 7-8. Although many factors influ
ence this decision, the most important consideration is the total cost of ownership (TCO), 
which was explained in Chapter 4. In addition to these options, companies also 
develop user applications designed around commercial software packages, such as 
Microsoft Office, to improve user productivity and efficiency. 

Make or Buy Decision 

The choice between developing versus purchasing software often is called a make or 
buy, or build or buy decision. The company's IT department makes, builds, and devel
ops in-house software. A software package is obtained from a vendor or application 
service provider. 

ln·house system 

Commercial 
software 
pacl<age 

FIGURE 7-8 Inst ead of outsourcing, a company can choose to develop a system in-house, o r purchase and 
possibly customize a commercial package. 
e CCJtt:=te ~.e:tmre2o1.; 
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In-House Software Development Options 

The package might be a standard commercial program or a customized package 
designed specifically for the purchaser. Companies that develop software for sale are 
called software vendors. A firm that enhances a commercial package by adding custom 
features and configuring it for a particular industry is called a value-added resellcr (VAR). 

Software packages are available for every type of business activity. A software 
package that can be used by many different types of organizations is called a horizon
tal application. An accounting package is a good example of a horizontal application 
because it can be utilized by many different businesses, or separate divisions that exist 
in large, d iversified companies. 

In contrast, a software package developed to handle information requirements for a 
specific type of business is called a vertical application. For example, organizations with 
special system requirements include colleges, banks, hospitals, insurance companies, 
construction companies, real estate firms, and airlines. Figure 7-9 shows guests check
ing in at a hotel, and a typical restaurant touch screen. Both companies need vertical 
applications to handle their unique business requirements, but often use horizontal 
applications for basic business needs, such as payroll processing and accounts payable. 

Of the in-house software acquisition options- developing a system, buying a soft
ware package, or customizing a software package- each has advantages, disadvan
tages, and cost considerations, as shown in Figure 7-10 on the next page. These 
software acquisition options are described in detail in the following sections. 

t:l2!!m I Products I ResQur.nt f\II MOCJ' 

Restaurant P0S Solutions for over 20 Yertr.s 

1.101).)50 fOf7 
, .... ..,, -

S<hodule a Oomo 

FIGURE 7-9 Hotel chains and restaurants both need vertical applkations to support their unique business 
requirements. 
et-.ro:!~ISM-~om (top).@ 20 12 by A:t>ec1 Sft'.em~ k (lx>':!.<:n!) 
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REASONS FOR IN-HOUSE 
DEVELOPMENT 

Satisfy unique business requi rements 

Minimize changes in business procedures 
and policies 

In-House Software Development Options 

REASONS FOR PURCHASING A 
SOFTWARE PACKAGE 

Lower costs 

Requires less time to implement 

I 

Meet constraints of existing systems Proven reliability and performance benchmarks 
--~~- -~ 

Meet constraints of existing technology Requires less technical development staff 

Develop internal resources and capabilit ies Future upgrades provided by the vendor 

Satisfy unique security requirements Obtain input from other companies 

FIGURE 7-10 Co mpanies consider various factors when comparing in-house development with the purchase 
of a software package. 
e Ccne:.v: ~..::tm l"'l 20 14 

Developing Software In-House 

With an enormous variety of software packages available to handle horizontal and 
vertical business operations, why would a firm choose to develop its own software? 
Typically, companies choose in-house development to satisfy unique business require
ments, to minimize changes in business procedures and policies, to meet constraints of 
existing systems and existing technology, and to develop internal resources and capa
bilities. 

SAT ISFY UNIQUE BUSINESS REQUIREMENTS Companies often decide to develop 
software in-house because no commercially available software package can meet 
their unique business requirements. A college, for example, needs a course schedul
ing system based on curriculum requirements, student demand, classroom space, 
and available instructors. A package delivery company needs a system to identify 
the best combination of routes and loading patterns for the company's fleet of deliv
ery trucks. If existing software packages cannot handle those requirements, then in
house developed software might be the only choice. 

MINIMIZE CHANGES IN BUSINESS PROCEDURES AND POLICIES A company 
also might choose to develop its own software if available packages will require 
changes in current business operations or processes. Installing a new software pack
age almost always requires some degree of change in how a company does business; 
however, if the installation of a purchased package will be too disruptive, the organi
zation might decide to develop its own software instead. 

MEET CONSTRAINTS OF EXISTING SYSTEMS Any new software installed must 
work with existing systems. For example, if a new budgeting system must interface 
with an existing accounting system, finding a software package that works correctly 
with the existing accounting system might prove difficult. If so, a company could 
develop its own software to ensure that the new system will interface with the old 
system. 

MEET CONSTRAINTS OF EXISTING TECHNOLOGY Another reason to develop 
software in-house is that the new system must work with existing hardware and leg
acy systems. That could require a custom design, an upgrade to the environment, or 
in-house software that can operate within those constraints. As a systems analyst, 
you addressed the issue of technical feasibility during the preliminary investigation. 
Now, in the systems analysis phase, you must determine whether in-house software 
development is the best overall solution. 
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In-House Software Development Options 

DEVELOP INTERNAL RESOURCES AND CAPABILITIES By designing a system 
in-house, companies can develop and train an IT staff that understands the organi
zation's business functions and information support needs. Many firms feel that 
in-house IT resources and capabilities provide a competitive advantage because an 
in-house team can respond quickly when business problems or opportunities arise. 
For example, if a company lacks internal resources, it must depend on an outside 
firm for vital business support . Also, outsourcing options might be attractive, but a 
series of short-term solutions would not necessarily translate into lower TCO over 
the long term. Top managers often feel more comfortable with an internal IT team 
to provide overall guidance and long-term stability. In-house development also 
allows a firm to leverage the skill set of the IT team, which is already on board and 
being compensated. 

Purchasing a Software Package 

If a company decides not to outsource, a commercially available software package 
might be an attractive alternative to developing its own software. Advantages of pur
chasing a software package over developing software in-house include lower costs, 
less time to implement a system, proven reliability and performance benchmarks, less 
technical development staff, future upgrades that are provided by the vendor, and the 
ability to obtain input from other companies who already have implemented the 
software. 

LOWER COSTS Because many companies use software packages, software vendors 
spread the development costs over many customers. Compared with software devel
oped in-house, a software package almost always is less expensive, particularly in 
terms of initial investment. However, even though the initial cost is less, purchased 
software can involve expenses caused by business disruption, changing business pro
cesses, and retraining employees. 

REQUIRES LESSTIMETO IMPLEMENT When you purchase a package, it already has 
been designed, programmed, tested, and documented. The in-house time normally 
spent on those tasks, therefore, is eliminated. Of course, you still must install the soft
ware and integrate it into your systems environment, which can take a significant 
amount of time. Also, even though implementation is quicker, TOC can be higher due 
to added training expenses and software modifications. 

PROVEN RELIABILITY AND PERFORMANCE BENCHMARKS If the package has 
been on the market for any length of time, any major problems probably have been 
detected already and corrected by the vendor. If the product is popular, it almost cer
tainly has been rated and evaluated by independent reviewers. 

REQUIRES LESS TECHNICAL DEVELOPMENT STAFF Companies that use commer
cial software packages often are able to reduce the number of programmers and systems 
analysts on the IT staff. Using commercial software also means that the IT staff can 
concentrate on systems whose requirements cannot be satisfied by software packages. 

FUTURE UPGRADES PROVIDED BYTHEVENDOR Software vendors regularly 
upgrade software packages by adding improvements and enhancements to create a 
new version or release. A new release of a software package, for example, can 
include drivers to support a new laser printer or a new type of data storage technol
ogy. In many cases, the vendor receives input and suggestions from current users 
when planning future upgrades. 
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INPUT FROM OTHER COMPANIES Using a commercial software package means 
that you can contact users in other companies to obtain their input and impres
sions. You might be able to try the package or make a site visit to observe the sys
tem in operation before making a final decision. 

Customizing a Software Package 

If the standard version of a software product does not satisfy a company's require
ments, the firm can consider adapting the package to meet its needs. Three ways to 
customize a software package are: 

1. You can purchase a basic package that vendors will customize to suit your 
needs. Many vendors offer basic packages in a standard version with add
on components that are configured individua lly. A vendor offers options 
when the standard application will not satisfy all customers. A human 
resources information system is a typical example, because each company 
handles employee compensation and benefits differently. If you need assis
tance in making a determination, firms such as Ideas International offer ser
vices to help you select and configure a system, as shown in Figure 7-11. 

2. You can negotiate directly with the software vendor to make enhancements to 
meet your needs by paying for the changes. 

3. You can purchase the package and make your own modifications, if this is per
missible under the terms of the software license. A disadvantage of this approach 
is that systems analysts and programmers might be unfamiliar with the software 
and will need time to learn the package and make the modifications correctly. 

Additionally, some advantages of purchasing a standard package disappear if the 
product must be customized. If the vendor does the customizing, the modified pack
age probably will cost more and take longer to obtain. Another issue is future sup
port: Although vendors regularly upgrade their standard software packages, they 
might not upgrade a customized version. In addition, if the modifications are done by 
the company purchasing the software, when a new release of the package becomes 
available, the company might have to modify the new version on its own, because the 
vendor will not support modifications installed by the customer. 

Creating User 
Applications 

..._,I IS lh .... Pll tfe ................. &; I 1\ ___ .... ..... 

Business requirements some
times can be fulfilled by a 
user application, rather than 
a formal information system 
or commercial package. User 
applications are examples of 
user productivity systems, 
which were discussed in 
Chapter 1. 
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FIGURE 7- 11 Firms such as Ideas International offer services to help customers select 
and configure a system. 
e k!rn htt:mat!Cf"cl 20 12 

A user application utilizes 
standard business software, 
such as Microsoft Word or 
Microsoft Excel, which has 
been configured in a specific 
manner to enhance user 
productivity. For example, 
to help a sales rep respond 
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The Systems Anal yst's Role 

rapidly to customer price requests, an IT support person can set up a form letter with 
links to a spreadsheet that calculates incentives and discounts. In addition to config
uring the software, the IT staff can create a user interface, which includes screens, 
commands, controls, and features that enable users to interact more effectively with 
the application. User interface design is described in Chapter 8. 

In some situations, user applications offer a simple, low-cost solution. Most IT 
departments have a backlog of projects, and IT solutions for individuals or small 
groups do not always receive a high priority. At the same time, application software is 
more powerful, flexible, and user friendly than ever. Companies such as Microsoft and 
Corel offer software suites and integrated applications that can exchange data with 
programs that include tutoria ls, wizards, and Help features to guide less experienced 
users who know what they need to do but do not know how to make it happen. 

Many companies empower lower-level employees by providing more access to 
data and more powerful data management tools. The main objective is to allow 
lower-level employees more access to the data they require to perform their jobs, 
with no intervention from the IT department. This can be accomplished by creating 
effective user interfaces for company-wide applications such as accounting, inventory, 
and sales systems. Another technique is to customize standard productivity software, 
such as Microsoft Word or Microsoft Excel, to create user applications. In either 
case, empowerment makes the IT department more productive because it can spend 
less time responding to the daily concerns and data needs of users and more time on 
high-impact systems development projects that support strategic business goals. 

Empowerment reduces costs and makes good business sense, but companies that 
adopt this approach must provide the technical support that empowered users 
require. In most large and medium-sized companies, a service desk, or information 
center (I C), within the IT department is responsible for providing user support. The 
service desk offers services such as hotline assistance, training, and guidance to users 
who need technical help. 

Once they learn an application, many users can perform tasks that once required 
a programmer. Some user applications have powerful screen generators and report 
generators that allow users to design their own data entry forms and reports. For 
example, as shown in Figure 7-12 on the next page, Microsoft Access includes a 
Form Wizard and a Report Wizard, which are menu-driven tools that can create screen 
forms and reports. These design tools allow users to design specific input and output 
views that meet their operational needs - with little or no assistance required from the 
IT staff. 

Users typically require spreadsheets, database management programs, and other 
software packages to meet their information needs. If user applications access corpo
rate data, you must provide appropriate controls to ensure data security and integrity. 
For example, some files should be hidden totally from view; others should have read
only properties so users can view, but not change, the data. 

THE SYSTEMS ANALYST'S ROLE 

At some point in the systems development process, the company must decide whether 
to use an outsourcing option, develop software in-house, acquire a software package, 
develop user applications, or select some combination of these solutions. The deci
sion will affect the remaining SDLC phases and your involvement as a systems ana
lyst. The decision to develop software in-house, for example, will require more 
participation from the systems analyst than outsourcing or choosing a commercial 
package. Management usually makes a determination after receiving written recom
mendations from the IT staff and a formal presentation, which is described later in 
this chapter. 
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Form Wizard 

Which fltlds do you want on your form? 

You c&n moose from more tMn one tab~ or query. 
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Selected Fl<lds: 
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Report Wizard 

Which fltlds do you want on your rtpon? 

You can choose from more than one ~bte or query. 

3 
:;elected Fl<lds: 

" > 1 
r » J 

< 

<< 
v 
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FIGURE 7-12 Microsoft Access includes Form Wizard and Report Wizard tools that ask a series of 
questions, and then create the form or report. 
Sc:r.:ensbots used v.'th po:rm:tton frtm'! M~~-

Even a single system can use a mix of software alternatives. For example, a com
pany might purchase a standard software package to process its payroll, and then 
develop its own software to handle the interface between the payroll package and the 
company's in-house manufacturing cost analysis system. 

The evaluation and selection of alternatives is not a simple process. The objective 
is to obtain the product with the lowest total cost of ownership, but actual cost and 
performance can be difficult to forecast. With a large number of choices, how do you 
select the best alternative? 
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Analyzing Cost and Benefi ts 

When selecting hardware and software, systems analysts often work as an evalua
tion and selection team. A team approach ensures that critical factors are not over
looked and that a sound choice is made. The evaluation and selection team also must 
include users, who will participate in the selection process and feel a sense of owner
ship in the new system. 

The primary objective of the evaluation and selection team is to eliminate system 
alternatives that will not meet requirements, rank the alternatives that are feasible, 
and present the viable alterna rives to management for a final decision. The process 
begins with a careful study of the costs and benefits of each alternative, as explained 
in the following section. 

CASE IN POINT 7.2: STERLING AssociATES 

joan Sterling is CEO and principal stockholder of Sterling Associates, which specializes in 
advising clients on IT projects and information systems development. joan is creating a bro
chure for prospective new cl ients. She wants you to develop a section that describes pay
back analysis, ROI, and NPV in simple terms, and mentions the pros and cons of each 
fi nancial analysis tool. She suggested that you start by viewing the Video Learning Sessions on 
fi nancial analysis tools, and reviewing the material in Part C of the Systems Analyst's Toolkit. 

ANAL VZING COST AND BENEFITS 

Financial analysis tools have been around for a 
long time. From the abacus to the slide rule shown 
in Figure 7-13, people have always sought easier 
ways to work with numbers. This section describes 
cost and benefit analysis, and explains popular 
tools that can help you analyze an IT project. 

213 

In Chapter 2, you learned that economic 
feasibility is one of the four feasibility mea
surements that are made during the prelimi
nary investigation of a systems request. Now, 
at the end of the systems analysis phase of the 
SDLC, you must apply financial analysis tools 
and techniques to evaluate development strate
gies and decide how the project will move for
ward. Part C of the Systems Analyst's Toolkit 
describes three popular tools, which are pay
back analysis, return on investment (ROI), and 
net present value (NPV). These tools, and oth-

FIGURE 7-13 The slide rule was invented in the 17th century. The 
device uses logarithms to handle calculations. Engineers and scientists 
used slide rules into the 1950s and beyo nd. 

ers, can be used to determine total cost of ownership (TCO), which was described 
in Chapter 4. At this stage, you will identify specific systems development strategies 
and choose a course of action. For example, a company might find that its total cost 
of ownership will be higher if it develops a system in-house, compared with out
sourcing the project or using an ASP. 

An accurate forecast of TCO is critical, because nearly 80% of total costs occur after the 
purchase of the hardware and software, according to Gartner, Inc. An IT department can 
develop its own TCO estimates, or use TCO calculation tools offered by vendors. For 
example, as shown in Figure 7-14 on the next page, HP offers an online TCO calculator 
that includes a questionnaire and a graphical display of results. HP also provides videos, 
white papers, and other resources for visitors to its site who want to learn more about TCO. 
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274 Analyzing Cost and Benefits 

V id eo Learning Session 
Return on Investment (ROI) 

If you have an MIS CourseMate access code, you can launch interactive Video Learning Ses
sions to help you understand systems development concepts and practice your skills. You can 
watch the sessions on your computer or mobile device, and pause, rewind, or replay a video 
at any time. To log on to the MIS CourseMate site at www.ce ngagebrain.com, you must 
create a student account and then register th is book. 

This session is about return on investment (ROI) analysis. You'll learn how to calculate the 
ROI for a project and how to use a spreadsheet to determine a project's ROI. 

Summary Financial Analysis Tools 

0....,_ .pol61~ · • I an•lih_ .. ~,_~ Part C of the Systems Analyst's 
Toolkit explains how to use three 
main cost analysis tools: payback 
analysis, return on investment (ROI), 
and net present value (NPV) . 
Payback analysis determines how 
long it takes an information system 
to pay for itself through reduced 
costs and increased benefits. Return 
on investment (ROI) is a percentage 
rate that compares the total net ben
efits (the return) received from a 
project to the total costs (the invest
ment) of the project. The net present 
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FIGURE 7·14 HO offers a free online TCO calculator, and many resources to help 
viewers learn more about TCO. 

value (NPV) of a project is the total value of the benefits minus the total value of the costs, 
with both costs and benefits adjusted to reflect the point in time at which they OCCUL 

V id e o Le arning S ession 
Net Present Value (NPY) 

If you have an MIS CourseMate access code, you can launch interactive Video Learning Ses
sions to help you understand systems development concepts and practice your skills. You can 
watch the sessions on your computer or mobi le device, and pause, rewind, or replay a video 
at any time. To log on to the MIS CourseMate site at www.ce ngagebrain.com, you must 
create a student account and then register th is book. 

This sess ion is about net present value (NPV) analysis. You'll learn how to calculate the 
NPV for a project and how to use a spreadsheet to determine a project's NPV. 

Cost-Benefit Analysis Checklist 

In Chapter 2, you learned how to use the payback analysis tool during the preliminary 
investigation to help determine whether a project is economically feasible. Now, you will 
use all the financial analysis tools to evaluate various development strategies. T he best way 
to apply the tools is to develop a cost-benefit checklist with the following steps: 

• List each development strategy being considered. 

• Identify all costs and beneiits for each alternat ive. Be sure to ind icate when 
costs will be incurred a nd benefits realized. 
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The Software Acquisition Process 

• Consider future growth and the need for scalability. 

• Include support costs for hardware and software. 

• Analyze various software licensing options, including fixed fees and formulas 
based on the number of users or transactions. 

• Apply the financial analysis tools to each alternative. 

• Study the results and prepare a report to management. 

THE SOFTWARE ACQUISITION PROCESS 

Although each situation is different, the following section describes a typical example 
of the issues and tasks involved in software acquisition. 

Step I: Evaluate the Information System Requirements 

Based on your analysis of the system requirements, you must identify the system's key 
features; consider network and Web-related issues; estimate volume and future 
growth; specify any hardware, software, or personnel constraints; and prepare a 
request for proposal or quotation. 

IDENTIFY KEY FEATURES Whether you are considering in-house development or 
outsourcing options, you must develop a clear, detailed list of features that can serve 
as an overall specification for the system. Using the data you gathered during fact
finding, which was discussed in Chapter 4, you must list all system requirements and 
critical features. This information will be included in the system requirements docu
ment, which is the end product of the SDLC systems analysis phase. 

CONSIDER NETWORK AND WEB-RELATED ISSUES As you evaluate the system 
requirements, you must consider network and Web-related issues. You must decide 
whether the system will run on a network, the Internet, or a company intranet, and 
build these requirements into the design. Also, you must determine whether the sys
tem will exchange data with vendor or customer systems, and ensure that the system 
will be compatible. 

ESTIMATE VOLUME AND FUTURE GROWTH You need to know the current vol
ume of transactions and forecast future growth. Figure 7-15 shows volume estimates 

Online Order Processing System Estimated Activity During 
Next 12-Month Period 

Customers 

Daily Orders 

Daily Order Unes 

Sales Reps 

Order Processing 
Support Staff 

Products 

CURRENT LEVEL 

36,500 

I ,435 

7,715 

29 

2 

600 

FUTURE GROWTH 
(based on existing 

rocedures 

40,150 

1,579 

7,893 

32 

4 

650 

FUTURE GROWTH 
(assuming new 

Web site Is o ional 

63,875 

2,811 

12,556 

12 

3 

900 

FIGURE 7-15 Volume estimates for an o rder processing system showing c-urrent activity levels and two forecasts: 
one based on the existing order processing procedures and another that assumes a new Web site is operational. 
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The Software Acquisitio n Process 

for an order processing system. In addition to current levels, the figure displays two 
forecasts, one based on the existing order processing procedures and another that 
assumes a new Web site is operational. 

A comparison of the two forecasts shows that the Web site will generate more new 
customers, process almost 80% more orders, and substantially reduce the need for sales 
reps and support staff. If you are considering in-house development, you must make sure 
that your software and hardware can handle future transaction volumes and data storage 
requirements. Conversely, if you are considering outsourcing, volume and usage data is 
essential to analyze ASP fee structures and develop cost estimates for outsourcing options. 

SPECIFY HARDWARE, SOFTWARE, OR PERSONNEL CONSTRAINTS You must 
determine whether existing hardware, software, or personnel issues will affect the 
acquisition decision. For example, if the firm has a large number of legacy systems or 
if an ERP stra tegy has been adopted, these factors will have an impact on the deci
sion. Also, you must investigate the company's policy regarding outsourcing IT func
tions, and whether outsourcing is part of a long-term strategy. With regard to 
personnel issues, you must define in-house staffing requirements to develop, acquire, 
implement, and maintain the system - and determine whether the company is willing 
to commit to those staffing levels versus an outsourcing option. 

PREPARE A REQUEST FOR PROPOSAL OR QUOTATION To obtain the informa
tion you need to make a decision, you should prepare a request for proposal or a 
request for quotation. The two documents are similar but used in different situations, 
based on whether or not you have selected a specific software product. 

A request for proposal (RFP) is a document that describes your company, lists the 
IT services or products you need, and specifies the features you require. An RFP helps 

• --3 '! -·~ 

ensure that your organization's 
business needs will be met. An RFP 
also spells out the service and sup
port levels you require. Based on 
the RFP, vendors can decide if they 
have a product that will meet your 
needs. RFPs vary in size and com
plexity, just like the systems they 
describe. An RFP for a large system 
can contain dozens of pages with 
unique requirements and features. 
You can use an RFP to designate 
some features as essential and oth
ers as desirable. An RFP also 
requests specific pricing and pay
ment terms . 

Figure 7-16 shows an example 
of a ready-made RFP template 
offered by Infotivity Technologies . 
Notice that the vendor can choose 
from a range of responses, and also 
add comments. 

When you evaluate several 
responses to an RFP, you might 
find it helpful to use an evaluation 
model. An evaluation model is a 

FIGURE 7-16 lnfot ivity Technologies offers a ready·made RFP template that allows a 
wide range of reponses and comments. 

technique that uses a common 
yardstick to measure and compare 
vendor ratings. e 1993--2010 bd'otwy'rcdno!oves.l"'-
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The Software Acquisition Process 

Figure 7-17 shows two evaluation models for a network project. The evaluation 
model at the top of the figure simply lists the key elements and each vendor's score. 
The model at the bottom of the figure adds a weight factor. In this example, each 
element receives a rating based on its relative importance. Although the initial 
scores are the same in both models, notice that vendor A has the highest point total 
in the top example, but vendor C emerges as the best in the weighted model. 

No standard method exists for assigning the weight factors. Each firm will have 
its own approach, which might be tailored to fit a specific situation. An analyst usu
ally obtains as much input as possible, then circulates proposed values for further 
comment and, hopefully, a consensus. 

Evaluation models can be used throughout the SDLC, and you will find them a 
valuable tool. You can use a spreadsheet program to build an evaluation model, 
experiment with different weighting factors, and graph the results. 

A request for quotation (RFQ) is more specific than an RFP. When you use an 
RFQ, you already know the specific product or service you want and you need to 
obtain price quotations or bids. RFQs can involve outright purchase or a variety of 
leasing options and can include maintenance or technical support terms. Some ven
dors even provide convenient RFP or RFQ forms on their Web sites. RFPs and RFP 
or RFQs have the same objective: to obtain vendor replies that are clear, compara
ble, and responsive so you can make a well-informed selection decision. 

Unweighted Evaluation Model for a Network Project 

Instructions: Rate each vendor on a scale from I Qow) to I 0 (high), then add vendor scores 
to calculate total points. 

Price 

Completion Date 

Layout/Design 

References 

TOTAL POINTS 

VENDOR A 

6 

2 

8 

10 

26 

VENDOR& 

5 

5 

8 

6 

24 

VENDORC 

9 

8 

5 

3 

25 

Weighted Evaluation Model for a Network Project 

Instructions: Rate each vendor on a scale from I Qow) to I 0 (high), then multiply the vendor's 
score by the weight factor. Add vendor scores to calculate total points. 

---'------

Price 

Completion Date 

Layout/Design 

References 

TOTAL POINTS 

WEIGHT 
FACTOR 

25 

25 

35 

15 

100 

VENDOR A 

6*25=150 

2 * 25 = 50 

8 * 35 = 280 

10* 15 = 150 

630 

VENDOR B 

5 * 25 = 125 

5 * 25 = 125 

8 * 35 = 280 

6 * 15 = 90 

620 

VENDORC 

9 * 25 = 225 

8 * 25 = 200 

5 * 35 = 175 

3 * 15 = 45 

645 

FIGURE 7- 17 The three vendors have the same initial ratings. but the two evaluation models produce different 
results. In the unweighted model at the top of the figure, vendor A has the highest total points. However, after 
applying weight factors. vendor C is the winner. as shown in the model at the bottom of the figure. 
e Ce11f.;1t.-.e Le!rnrl& 201-4 
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278 The Software Acqu isit io n Process 

Step 2: Identify Potential Vendors or Outsourcing Options 

The next step is to identify potential vendors or outsourcing providers. The Internet 
is a primary marketplace for all IT products and services, and you can find descrip
tive information on the Web about all major products and acquisition alternatives. 

If you need to locate vertical applications for specific industries, you can research 
industry trade journals or Web sites to find reviews for industry-specific software. 
Industry trade groups often can direct you to companies that offer specific software 
solutions. 

Another approach is to work with a consulting firm. Many IT consultants offer 
specialized services that help companies select software packages. A major advantage 
of using a consultant is that you can tap into broad experience that is difficult for any 
one company to acquire. Consultants can be located by contacting professional orga
nizations or industry sources, or simply by searching the Internet. Using a consultant 
involves additional expense but can prevent even more costly mistakes. 

No matter what topics interest you, there are sure to be one or more forums, or 
ncwsgroups, where people gather to meet, offer support, and exchange ideas. Forums 
can be hosted by private or public entities, or reside in a larger communities such as 
Google Groups, or Yahoo Groups, which allow users to join existing groups or start 
their own. You can search the Web for forums that interest you, or you can visit the 
sites of specific companies, such as Microsoft, that provide a valuable source of 
information for IT professionals, including blogs, technical chats, forums, RSS feeds, 
Webcasts, and other resources, as shown in Figure 7-18. 

Step 3: Evaluate the Alternatives 

After identifying the alternatives, you must select the one that best fits the company's 
needs. You should obtain information about the options from as many sources as pos
sible, including vendor presentations and literature, product documentation, trade 

Communities 

Find a Community 
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Awan::lees 
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Microsoft technical communities provide opportunities to i.nteract with Microsoft 
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Ask questions and oet answers in Microsoft's technical forums, devoted to many 
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FIGU RE 7-18 Microsoft Communities is an excellent resource for IT professionals. 
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The Software Acquisition Process 

publications, and companies that perform software testing and evaluation. To learn 
more about particular software packages, search the Internet using keywords that 
describe the application. Web sites maintained by consultants and software publishers 
often include product references and links to vendors. As part of the evaluation pro
cess, you should try to obtain information from existing users, test the application, 
and benchmark the package. 

EXISTING USERS You can contact existing users to obtain feedback and learn 
about their experiences. For large-scale software packages, ASPs and vendors typi
cally supply user references. User references are important because you need to know 
whether the software package has worked well for companies like yours. Be aware 
that some vendors limit their reference lists to satisfied clients, so you can expect 
mostly positive feedback from those firms. 

A PPLICAT ION T EST ING If a software package is one of the options, find out if it is 
possible for users in your organization to try the product. For horizontal applications 
or small systems, using a demo copy to enter a few sample transactions could be an 
acceptable test. For vertical applications or large systems, a team of IT staff and 
users might need several days or weeks to perform tests. 

BENCHMARKING To determine whether a package can handle a certain transac
tion volume efficiently, you can perform a benchmark test. A benchmark measures 
the time a package takes to process a certain number of transactions. For 
example, a benchmark test can measure the time needed to post 1,000 sales 
transactions. 

If you use benchmarks, remember that a benchmark test is conducted in a con
trolled environment, which might not resemble the actual day-to-day situation at 
your company. Although benchmarking cannot predict your specific results, bench
mark testing is a good way to measure relative performance of two or more compet
ing products in a standard environment. 

Many IT publications publish regular reviews of individual packages, including 
benchmark tests, and often have annual surveys covering various categories of soft
ware. Some of the publications shown in Figure 7-19 also offer online versions and 
additional Web-based features, 
search capability, and IT links. 

You also can obtain information 
from independent firms that bench
mark various software packages and 
sell comparative analyses of the 
results, as shown in Figure 7-20 on 
the next page. The Transaction I 
Processing Performance Council 
(TPC) is an example of a non-profit 
organization that publishes stan-
dards and reports for its members 
and the general public. 
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Finally, you should match each 
package against the RFP features 
and rank the choices. If some fea
tures are more important than oth
ers, give them a higher weight using 
an evaluation model similar to 
the one shown in Figure 7-17 on 
page 281. 

FIGU RE 7-19 Many IT publications test and review software packages. Although an 
enormous amount of information is available on the Web, many IT professionals enjoy 
reading traditional magazines. 
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FIGURE 7-20 The Transaction Processing Performance Council is a nonprofit o rganization that publishes 
standards and reports for its members and the general public. 
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Step 4: Perform Cost-Benefit Analysis 

Review the suggestions in this chapter and in Part C of the Systems Analyst's Toolkit, 
and develop a spreadsheet to identify and calculate TCO for each option you are con
sidering. Be sure to include all costs, using the volume forecasts you prepared. If you 
are considering outsourcing options, carefully study the alternative fee structure mod
els described earlier. If possible, prepare charts to show the results graphically, and 
build in what-if capability so you can gauge the impact if one or more variables 
change. 

If you are considering a software package, be sure to consider acquisition options. 
When you purchase software, what you are buying is a software license that gives you 
the right to use the software under certain terms and conditions. For example, the 
license could allow you to use the software only on a single computer, a specified 
number of computers, a network, or an entire site, depending on the terms of the 
agreement. Other license restrictions could prohibit you ftom making the software 
available to others or modifying the program. For desktop applications, software 
license terms and conditions usually cannot be modified. For large-scale systems, 
license agreement terms often can be negotiated. 

Also consider user support issues, which can account for a significant part of TCO. 
If you select an outsourcing alternative, the arrangement probably will include certain 
technical support and maintenance. If you choose in-house development, you must 
consider the cost of providing these services on your own. If you purchase a software 
package, consider a supplemental maintenance agreement, which offers additional 
support and assistance from the vendor. The agreement might provide full support for 
a period of time or list specific charges for particular services. Some software pack
ages provide free technical support for a period of time. Afterward, support is offered 
with a charge per occurrence, or per minute or hour of technical support time. Some 
software vendors contact registered owners whenever a new release is available and 
usually offer the new release at a reduced price. 
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Completion of Systems A nalysis Tasks 

Step 5: Prepare a Recommendation 

You should prepare a recommendation that evaluates and describes the alternatives, 
together with the costs, benefits, advantages, and disadvantages of each option. At 
this point, you may be required to submit a formal system requirements document 
and deliver a presentation. You should review the suggestions for presenting written 
proposals and oral presentations in Part A of the Systems Analyst's Toolkit. 
Additional suggestions about preparing the system requirements document and the 
management presentation are contained in the following section. 

Step 6: Im plement t he Solution 

Implementation tasks will depend on the solution selected. In-house options will 
require more time and effort than outsourcing alternatives. For large systems or net
work installations, the process can require considerable time and effort. Your installa
tion strategy should be planned well in advance, especially if any disruption of 
normal business operations is expected. If the software package is customized, then 
the task will be more complex and difficult. 

Before the new software becomes operational, you must complete all implementa
tion steps, including loading, configuring, and testing the software; training users; and 
converting data files to the new system's format. Chapter 11 discusses implementa
tion strategies and techniques in more detail. 

CASE IN POINT 7.3: DouG's SPORTING Goons 

Doug's Sporting Goods sells hiking and camping supplies. The company has grown consider
ably in the last two years. Doug Sawyer, the company's founder and president, wants to 
develop a customer order entry system and hired your IT consulting firm to advise him about 
software alternatives. Doug is leaning toward in-house development because he does not 
want to depend on outside vendors and suppliers for technical support and upgrades. Doug 
also says that he is not interested in selling on the Web, but that could change in the future. 

Doug wants to meet with you tomorrow to make a decision. What will you say to Doug 
at the meeting! 

COMPLETION OF SYSTEMS ANALYSIS TASKS 

To complete the systems analysis phase, you must prepare the system requirements 
document and your presentation to management. 

System Requirements Docum ent 

The system requirements document, or software requirements specification, contains 
the requirements for the new system, describes the alternatives that were considered, 
and makes a specific recommendation to management. This important document is the 
starting point for measuring the performance, accuracy, and completeness of the finished 
system before entering the systems design phase. 

The system requirements document is like a contract that identifies what the sys
tem developers must deliver to users. Recall that system requirements are identified 
during the fact-finding process, and a system requirements checklist is created at that 
time. Various examples of system requirements are listed on pages 147- 149 in 
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282 Completion of Systems Analysis Tasks 

Chapter 4. You should write the system requirements document in language that 
users can understand so they can offer input, suggest improvements, and approve the 
final version. 

Because the system requirements document can be lengthy, you should format 
and organize it so it is easy to read and use. The system requirements document 
should include a cover page and a detailed table of contents. You also can add an 
index and a glossary of terms to make the document easier to use. The content of the 
system requirements document will depend on the company and the complexity of 
the system. 

Presentation to Management 

The presentation to management at the end of the systems analysis phase is one of the 
most critical milestones in the systems development process. At this point, managers 
make key decisions that affect the future development of the system. 

Prior to a management presentation, you might give two other presentations: 
one to the principal individuals in the IT department to keep them posted, and 
another presentation to users to answer their questions and invite feedback. The 
system requirements document is the basis for all three presentations, and you 
should distribute the document (or a summary) in advance so the recipients can 
review it. 

When preparing your presentation, you should review the suggestions in Part A 
of the Systems Analyst's Toolkit, which will help you design and deliver a successful 
presentation. If you plan a slide presentation, you should review the Toolkit guide
lines for effective presentations. In addition to the techniques found in the Toolk it, 
also keep the following suggestions in mind: 

• Begin your presentation with a brief overview of the purpose and primary 
objectives of the system project, the objectives of this presentation, and what 
decisions need to be made. 

• Summarize the primary viable alternatives. For each alternative, describe the 
costs, advantages, and disadvantages. 

• Explain why the evaluation and selection team chose the recommended alterna
tive. 

• Allow time for discussion and for questions and answers. 

• Obtain a final decision from management or agree on a timetable for the next 
step in the process. 

The object of the management presentation is to obtain approval for the develop
ment of the system and to gain management's full support, including necessary financial 
resources. Management probably will choose one of five alternatives: develop an in
house system, modify a current system, purchase or customize a sofrware package, per
form additional systems analysis work, or stop all further work. Depending on their 
decision, your next task as a systems analyst will be one of the following: 

1. Implement an outsourcing alternative. If outsourcing is selected, you will work 
with representatives of the service provider to achieve a smooth transition to 
the new environment. 

2. Develop an in-house system. Begin systems design tasks, as described in 
Chapters 8, 9, and 10. 

3. Purchase or customize a sofrware package. Negotiate the purchase terms with 
the software vendor for management approval. Then, if the package will be 
used without modification, you can begin planning the systems implementation 
phase. If you must make modifications to the package, your next step is to start 
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Transition to Systems Design 

the systems design phase. If the vendor will make the modifications, then your 
next step is to start planning the testing and documentation of the modifica
tions as part of the systems implementation phase, which is described in 
Chapter 11. 

4. Perform additional systems analysis work. Management might want you to 
investigate certain alternatives further, explore alternatives not examined, 
develop a prototype, reduce the project scope because of cost constraints, or 
expand the project scope based on new developments. If necessary, you will 
perform the additional work and schedule a follow-up presentation. 

5. Stop all further work. The decision might be based on your recommendation, 
a shift in priorities or costs, or for other reasons. Whatever the reason, if that is 
management's decision, then you have no additional tasks for the project other 
than to file all your research in a logical location so it can be retrieved if the 
project is reopened in the future. 

After the presentation and management decision, you will begin a transition to the 
systems design phase of the SDLC. If you are developing an in-house system or modi
fying a package, you will build a model of the proposed system and start designing 
the user interface, output, input, and data structures. 

TRANSITION TO SYSTEMS DESIGN 

In a traditional SDLC environment, systems design usually started when the systems 
analysis phase was done. Using the system requirements specification as a blueprint, 
developers transformed the logical design into a working model that could be tested, 
reviewed by users, and implemented. Today, the process is much more dynamic. In 
general, systems development is faster, more flexible, and more user-oriented. The 
introduction of adaptive methods such as agile development and extreme 
programming has changed the landscape significantly. Depending on the project, 
system developers often blend traditional and cutting-edge development methods, 
because what works in one situation might not work in another. 

This textbook discusses systems analysis in Chapters 4, 5, 6, and 7, and systems 
design in Chapters 8, 9, and 10. However, in a typical IT workplace, all these tasks 
and more - are integrated and managed together. 

This section discusses preparation for systems design and the relationship between 
logical and physical design. 

Preparing for Systems Design 
Regardless of the development method, systems design requires accurate 
documentation. Traditionally, a system requirements document provided detailed 
specifications for output, input, data, processes, and whatever else was needed. 
Although agile methods do not require a particular form of documentation, a 
successful development team must understand and record user requirements as they 
evolve during the project. 

Logical and Physical Design 
A logical design defines what must take place, not how it will be accomplished. 
Logical designs do not address the actual methods of implementation. In contrast, a 
physical design is like a set of blueprints for the actual construction of a building. 
Typically, a physical design describes the actual processes of entering, verifying, and 
storing data; the physical layout of data files and sorting procedures, the format of 
reports, and so on. Because logical and physical designs are related so closely, good 
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284 Chapter Summary 

systems design is impossible without careful, accurate systems analysis. For example, 
you might return to fact-finding if you discover that you overlooked an important 
issue, if users have significant new needs, or if legal or governmental requiremems 
change. 

CASE IN POINT 7.4: DoWNToWN! 

Downtown! is a rapidly growing Web-based retailer with about I 00 management and techni
cal support employees at its headquarters office in Florida. Mary Estrada, the firm's IT man
ager, is planning a new information system that will give users better access to sales and 
marketing data and trends. She has a concern, however. She knows that users often request 
reports but use only a small portion of the data. In many offices she sees inboxes filled with 
printed reports gathering dust. Mary asked for your opinion: What if new system users 
could design most of their own reports without assistance from the IT staff, by using a pow
erful, user-friendly report writer program? Do you think they would request as many 
reports or the same types of reports? What are the pros and cons of giving users total 
control over output? 

A QUESTION OF ETinCS ~ ~ 

Sally works as a junior analyst for a medium-sized IT consulting fi rm. Her manager, Bob, has 
asked her to draft a response to an RFP from a large company that is seeking IT consulting 
services in connection with a new accounting system. 

As Sally worked on the RFP, she noticed a specific question about her firm's recent 
experience on this type of system.To the best of her knowledge, the firm has only worked 
on one other accounting project in the last three years. When Bob saw Sally's draft 
response, he was upset about the way she answered the question. "You don't have to be 
quite that candid;' he said. "Even though we only had one formal projeCt. we do have sev
eral people who worked on accounting systems before they came here." 

"Yes;• Sally replied, "But that isn't what the question is asking:' As he left her office, 
Bob's final comment was, " If we want that job, we'll have to come up w ith a better answer." 
Thinking about it, Sally isn't comfortable w ith anything but a straight answer. Is this an ethi
cal question/What are Sally's options? 

CHAPTER SUMMARY 

This chapter describes system development strategies, and he preparation and presen· 
ration of the system requirements document. 

An important trend that views Software as a Service (SaaS), rather than a product, 
has created new software acquisition options. Systems analysts must consider Web
based development environments such as .NET and WebSphere, and various out· 
sourcing options, including application service providers and Internet business 
services. Application service providers (ASPs) charge subscription fees for providing 
application software packages. Internet business services (IBSs) offer powerful Web
based servers, software hosting, and IT support services to customers. 
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Chapter Summary 

Traditional systems must function in various hardware and software environ
ments, be compatible with legacy systems, and operate within the constraints of 
company networks and desktop computing capability. Such systems utilize Internet 
links and resources as enhancements. In contrast, Internet-based systems treat the 
Web as the platform, rather than just a communication channel. Many large compa
nies use Web-based systems to handle enterprise-wide applications. Compared to tra
ditional systems, Web-based systems are more scalable, less dependent on specific 
hardware and software, and more adaptable to outsourcing the operation and sup
port of a software application. 

The new Web generation is called Web 2.0, and it is fueling the expansion of 
information sharing, user collaboration, and social-networking applications such as 
Twitter, Linkedln, and Face book. Another development, called cloud computing 
because of the commonly used cloud symbol for the Internet, describes an overall 
online software and data environment, powered by supercomputer technology, that 
is the ultimate form of Software as a Service. 

If a company chooses to handle its own software development needs, it can create 
in-house systems, or purchase (and possibly customize) commercially available soft
ware packages from a software vendor or value-added reseller (VAR). 

Compared with developing an in-house system, an existing commercial software 
package can be an attractive alternative, because a package generally costs less, takes 
less time to implement, has a proven track record, and is upgraded frequently. 
In-house development or customizing a software package might be the best choice 
when a standard software package cannot meet specific business requirements or 
constraints. In addition to customizing software packages, companies can create user 
applications based on standard software that has been specially configured to 
enhance user productivity. 

The systems analyst's role in the software development process depends on the 
specific development strategy. In-house development requires much more involvement 
than outsourcing or choosing a commercial package. 

The most important factor in choosing a development strategy is total cost of 
ownership (TCO). Financial analysis tools include payback analysis, which deter
mines how long it takes for a system to pay for itself through reduced costs and 
increased benefits; return on investment (ROI), which compares a project's total 
return with its total costs; and net present value (NPV), which analyzes the value of a 
project by adjusting costs and benefits to reflect the time that they occur. 

The process of acquiring software involves a series of steps: evaluate the system 
requirements, consider network and Web-related issues, identify potential software 
vendors or outsourcing options, evaluate the alternatives, perform cost-benefit analysis, 
prepare a recommendation, and implement the solution. During software acquisition, a 
company can use a request for proposal (RFP) or a request for quotation (RFQ). An 
RFP invites vendors to respond to a list of system requirements and features; an RFQ 
seeks bids for a specific product or service. 

The system requirements document is the deliverable, or end product, of the sys
tems analysis phase. The document details all system requirements and constraints, 
recommends the best solution, and provides cost and time estimates for future devel
opment work. The system requirements document is the basis for the management 
presentation. At this point, the firm might decide to develop an in-house system, mod
ify the current system, purchase or customize a software package, perform additional 
systems analysis work, or stop all further work. 
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Chapter Exercises 

Questions 
1. Describe the concept of software as a service rather than a product. Is this an important trend? Why 

or why not ? 
2 . Explain the difference between horizontal and ver tical application software. Suggest two examples of 

each type. 
3. What are three typical reasons why companies develop their own information systems? 
4. What are user applications? Suggest three examples that could boost user productivity. 
5 . What are main steps in the software acquisition process? 
6. What is an RFP, and how does it differ from an RFQ? 
7. What is the purpose of a benchmark test? Suggest at least two examples of benchmarks. 
8. What is an evaluation model? How would you create a weighted evaluation model? 
9. What decisions might management reach at the end of the systems analysis phase, and what would be 

the next step in each case? 
10. Explain the relationship between logical and physical design. 

Discussion Topics 
1. As more companies outsource systems development, will there be less need for in-house systems ana· 

lysts? Why or why not? 
2 . Suppose you tried to explain the concept of weighted evaluation models to a manager, and she 

responded by asking, "So, how do you set the weight factors? Is it just a subjective guess?" How would 
you reply? 

3 . Select a specific vertical application to investigate. Visit local computer stores and use the Internet to 
determine what software packages are available. Describe the features of two packages. 

4 . Select a specific horizontal application to investigate. Visit local computer stores and use the Internet 
to determine what software packages are available. Describe the features of two packages. 

Projects 
1. Various firms and organizations offer IT benchmarking. Locate an example on the Internet, and 

describe its services. 
2 . Turn to Part C of the Systems Analyst's Toolkit and review the concept of net present value (NPV}. 

Determine the NPV for the following: An information system will cost $95,000 to implement over a 
one-year period and will produce no savings during that year. When the system goes online, the com
pany will save $30,000 during the first year of operation. For the next four years, the savings will be 
$20,000 per year. Assuming a 12% discount rate, what is the NPV of the system? 

3. Visit the IT department at your school or at a local company and determine whether the systems were 
developed in-house or purchased. If packages were acquired, find out what customizing was done, if 
any. Write a brief memo describing the results. 

4 . To create user applications as described in this chapter, systems analysts often use macros. Learn more 
about macros by using the Help feature in Microsoft Word, and suggest three tasks that might be per
formed by macros. 
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ApplyYour Knowledge 

This section contains four mini-cases. Each case describes a situation, explains your role, and requires you to apply 
what you leamed in the chapter. 

I 

2 

Sandy Shores Time Shares 

Sandy Shores Time Shares is one of the largest t ime-sharing and rental brokers for vacation cottages 
along the North Carolina coast. After 10 successful years of matching up owners and renters, Sandy 
Shores decided to acquire a computerized reservation and booking system. Tim Burns, the owner of 
Sandy Shores, read an article about software packages, and he asked you, as an IT consultant, for your 
advice. 

Tasks 

1. Would the new reservation and booking system be a horizontal or a vertical application? Explain 
your answer. 

2 . What software development and acquisition strategies should Sandy Shores consider? 
3. Conduct an Internet search for online reservation systems, software, and services that Sandy Shores 

might consider. Describe your findings. 
4. As a systems analyst, what would your role be in helping Sandy Shores develop a new system? 

Would the acquisition strategy affect your role? Why or why not? 

Atrium Bio-Medical Supply, Inc. 

Atrium Bio-Medical Supply is a medium sized regional supplier of medical and laboratory equipment. 
Since starting the company 12 years ago, Victoria Dawn has built Atrium into a competitive supply com
pany across several metro areas, but her growth potential is limited because the firm does not have an 
integrated sa les and logistics system. Victoria asked you to evaluate Atrium's options for acquiring a new 
system. 

Tasks 

1. What options does Atrium have for acquiring a new system? 
2 . What are the pros and cons of in-house development versus purchasing a system? 
3. If the decision is made to purchase a new system, what are three options for customizing the software? 
4. Based on Part C of the Systems Analyst's Toolkit, what financial analysis tools should you use to eval

uate the software acquisition options for Atrium? Explain how you would apply each of the tools. 
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3 

4 

Leading Edge Climbing Equipment 

Leading Edge Climbing Equipment is a retail rock climbing equipment vendor that is planning to install a 
new order entry and transaction processing system. As Leading Edge's IT manager, you are preparing for 
a follow-up meeting to confirm the owner's decision to move forward with the system. 

Tasks 

1. In deciding on your proposal, what options do the owners have? 
2 . If the owners decide to purchase or customize a software package, what steps will you take? 
3. Explain the difference between logical and physical design. 
4. Describe the steps typically performed in systems design. 

IT N ews and Views 

You are a staff writer at IT News and Views, a popular online newsletter aimed at IT professionals. Your 
editor has asked you to prepare a special report for next week's edition. Specifically, she wants you to 
research the subject of software outsourcing, and other significant trends that might affect software de
velopment in the future. She wants you to cite specific sources for your information, including current IT 
employment statistics and employment forecasts from the U.S. Bureau of Labor Statistics. 

Tasks 

1. Search for information about software outsourcing generally, using the search techniques described 
in Part D of the Systems Analyst 's Toolk it. 

2. Visit the Bureau of Labor Statistics site at www.bls.gov and search for information about employ· 
ment trends affecting systems analysts, computer programmers, and software engineers. 

3. Does the Bureau of Labor Statistics offer any comments or insights into the subject of outsourcing 
generally? What conclusions does it reach? 

4. In your report, comment on whether the offshore outsourcing of IT jobs is just another step in the 
progression that began with manufacturing jobs, or represents a whole new trend. Be sure to cite 
Web research sources and your own reasons. 
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Case Studies 

Each chapter includes a Chapter Case, a Continuing Case, a Capstone Case, and an Online Case Simulation. You can 
leam more about the Online Case Simulation in the MIS CourseMate Features section. 

Chapter Case: Campus Bikes (Part 2) 

In Chapter 6, you learned that Campus Bikes is a popular bicycle shop located near a major uni· 
versity. The shop sells several brands of new bikes, including everything from high-end racing 
models to beach cruisers. In addition to sales of new bikes and accessories, Mark's service depart· 
mentis always busy. The staff includes Mark himself, a bookkeeper, two part-time sales reps, a 
full-time mechanic, and several part-time service helpers who assemble bikes. 

Background 

Until now, the owner, Mark Turner, kept the business records on his personal computer. He cre
ated a simple database to keep track of inventory, but it is not always up-to-date. He also devel
oped spreadsheets to track expenses and payroll. The business has grown and Mark wants to 
install a new computer system to handle all business functions. 

You are a lab assistant in the computer information department at the college. You earned 
a computer science degree at a two-year school, and you recently decided to work toward your 
four-year degree. Mark recently asked you to help him plan a system for Campus Bikes. You used 
an object-oriented approach to create a model of the business functions and actors involved. 

Now Mark wants you to do a "make or buy" analysis. Specifically, you will look into the pros 
and cons of in-house development versus purchase of a software package. Your research indicates 
that the most popular bike shop package is offered by a vendor called BikeData. 

In your last meeting, Mark said that tangible savings for a new system would be hard to mea
sure, but improved customer care, better service department records, and increased productivity 
are expected. Mark estimates that these benefits will add up to about $3,000 per year, whether the 
system is developed in-house, or purchased from BikeData . 

You decide to compare relative costs to establish a total cost of ownership (TOC) over the use
ful life of the system. Based on your research, you put together the following summary: 

Costs for Option A: Develop In-house 

• The system will have a six-year useful life, be very flexible, and easiest to maintain. 
• It will cost $15,000 to develop, install, and configure the system, and $1,000 to load 

existing data. 
• Mark and the bookkeeper can handle day-to-day support with no added expense. 

Costs for Option B: Purchase Bike Data Software Package 
• This is a vertical package with a four-year useful life. 
• The software is less flexible than an in-house system and some customizing will be needed. 
• It will cost $8,000 to purchase, $1,500 to install and configure, $2,500 to load existing 

data, and $1,000 additional hardware will be needed 
• Support is free for the first year, then there is a $2,000 annual fee 

Benefits for Both Options: $3,000 per year 

Tasks 
1. Prepare a detailed list of pros and cons of in-house versus software purchase. 
2. Calculate ROI for both options. 
3. Calculate NPV for both options. Use an 8% discount factor. 
4. Create a Power Point presentation for Mark showing the results of your analysis, including 

recommendations and reasons. 
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Continuing Case: Personal Trainer, Inc. 

Personal Trainer, Inc. owns and operates fitness centers in a dozen Midwestern cities. The centers 
have done well, and the company is planning an international expansion by opening a new "su· 
percenter" in the Toronto area. Personal Trainer's president, Cassia Umi, hired an IT consultant, 
Susan Park, to help develop an information system for the new facility. During the project, Susan 
will work closely with Gray Lewis, who will manage the new operation. 

Background 

During data and process modeling, Susan Park developed a logical model of the proposed system. 
She drew an entity-relationship diagram and constructed a set of leveled and balanced D FDs. 
Now Susan is ready to consider various development strategies for the new system. She will inves
tigate traditional and Web-based approaches and weigh the pros and cons of in-house develop· 
ment versus other alternatives. Before you begin, you should review the background information 
and facts contained in Chapters 2, 4, and 5 of the case study. 

Tasks 
1. What options does Personal Trainer have for developing a new system? What are some spe· 

cific issues and options that Susan should consider in making a decision? 
2. Susan has been asked to prepare a system requirements document and deliver a presenta· 

tion to the management team. What should be the main elements of the system requirements 
document? 

3. Based on the suggestions in Part A of the Systems Analyst's Toolkit, what visual aids should 
Susan use during her presentation? 

4. Susan wants to prepare a presentation that will calculate the total cost of ownership for the 
system. What financial analysis tools are available to her, and what are the advantages (and 
possible disadvantages) of each tool? 

Capstone Case: New CenturyWellness Group 

New Century Wellness Group offers a holistic approach to healthcare with an emphasis on 
preventive medicine as well as traditional medical care. In your role as an IT consultant, you will 
help New Century develop a new information system. 

Background 

Based on your earlier recommendations, New Century decided to continue the systems develop· 
ment process for a new information system. Now, at the end of the systems analysis phase, you 
are ready to prepare a system requirements document and give a presentation to the New Century 
associates. Many of the proposed system's advantages were described during the fact-finding pro· 
cess. Those include smoother operation, better efficiency, and more user-friendly procedures for 
patients and New Century staff. 

You also must examine tangible costs and benefits to determine the economic feasibility of 
several alternatives. If New Century decides to go ahead with the development process, the main 
options are to develop the system in-house or purchase a vertical package and configure it to meet 
New Century's needs. You have studied those choices and put together some preliminary figures. 

You know that New Century's current workload requires six hours of office staff overtime per 
week at a base rate of S15 per hour. In addition, based on current projections, New Century will 
need to add another full-t ime clerical position in about six months. Neither the overtime nor the 
additional job will be needed if New Century implements the new system. The current manual 
system also causes an average of three errors per day, and each error takes about 20 minutes to 
correct. The new system should eliminate those errors. 

(continues) 
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Capstone Case: New Century Well ness Group 

You estimate that by working full-t ime you could complete the project in a bout 12 weeks. 
Your consulting rate, which New Century agreed to, is $35 per hour. If you design the new system 
as a data base application, you can expect to spend about $2,500 for a networked commercial 
package. After the system is operational and the staff is t rained, New Century should be able to 
handle routine maintenance tasks without your assistance. 

As an alternative to in-house development, a vertical software package is available for about 
$12,000. T he vendor offers a lease-purchase package of S4,000 down, followed by two annual in· 
stallments of $4,000 each. If New Century buys the package, it would take you about four weeks 
to install, configure, and test it , working full-time. The vendor provides free support during the 
first year of operation, but then New Century must sign a technical support agreement at an an· 
nual cost of S600. Although the package contains many of the features that New Century wants, 
most of the reports are pre-designed and it would be difficult to modify their Ia youts. 

No matter which approach is selected, New Century probably will need you to provide about 
10 hours of in itial training and support each week for the first three months of operation. After 
the new system is operational, it will need routine maintenance, file backups, and updating. These 
tasks will require about four hours per week and can be performed by a clinic staff member. In 
both cases, the necessary hardware and network installation will cost about S12,500. 

In your view, the useful life of the system will be about five years, including the year in which 
the system becomes operational. 

You are scheduled to deliver a presentation to New Century next week, and you will submit a 
system requirements document at that time. To prepare yourself, you reviewed the skills described 
in Part A of the Systems Analyst's Toolkit, and you listed tips to remember, as follows: 

Presentation Tips 

• Use suitable visua l aids. 
• Use presentation software, if possible. 
• Distribute handouts before, during, or after the presentation. 
• Follow the guidelines in Part A of the Systems Analyst's Toolkit. 
• Keep your presentation to 30 minutes, including 5 minutes for questions. 

System Requirements Document Tips 
• Follow the guidelines in Part A of the Systems Analyst's Toolkit. 
• Include charts, graphs, or other helpful visual in formation in the document. Also include 

other material to help the audience understand the new system and decide on the next 
step. 

• Spell check and carefully proofread the entire document. 
• For readability, t ry to keep the Flesch Reading Ease score above 60, and aim for a Flesch

Kincaid Grade Level of 8.0 to 9.0. 

Tasks 
1. Provide an overview of the proposed system, including costs and benefits, with an explana· 

tion of the various cost-benefit types and categories. 
2 . Develop an economic feasibility analysis, using payback analysis, ROI, and present value 

(assume a discount rate of 10%). 
3. Prepare a context d iagram and diagram 0 for the new system. 
4. Provide a brief explanation of the various alternatives that should be investigated if develop

ment continues, including in-house development and any other possible strategies. 
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CASE Tool Workshop 

Systems analysts use CASE tools to help them plan, build, and maintain information systems.To learn more about 
CASE tools, tum to Part B of the Toolkit that follows Chapter 12. You can complete these tasks with the Visible 
Analyst® CASE tool, which is available with this textbook, or a similar tool. 

Background 

293 

Suppose your company wants to create a logical model of a proposed information system, and then decide 
whether to develop the system in-house and purchase a software package. You have been asked to use a CASE 
tool to construct the model. 

Tasks 

1. After you perform fact-finding, you begin to work on the model. What diagrams will you create, and 
why? Will you use DFDs, object models, or both? Will you create an entity-relationship diagram? 
Explain your answers. 

2 . Most CASE tools can generate program code directly from diagrams and a central repository, and some 
tools are able to export the repository to a database management program, where the design can be 
implemented. Since you don't know whether the new system will be developed in-house, it would be 
helpful to know more about this in advance. Perform research on the CASE tool you are using to learn 
what code-generation and export features are available, and describe your findings. 
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MIS CourseMate Features 

If you have an MIS CourseMate access code, you can reinforce and extend your learning with premium content 
created for this textbook. For example, you can launch interactive Video Learning Sessions to help you understand 
systems development concepts and practice your skills. In addition, you can use MindTap Reader. which is a full, inter
active, digital e-book. 

MIS CourseMate also offers many learning features within each chapter, including an Online Case Simulation, a Criti
cal Thinking Challenge, Video Learning Tasks, and a set of learn It O nline activities. To log on to the MIS CourseMate 
site at www.cengagebrain.com, you must create a student account and register this book. 

• Simulation: SCR Associates 

Session 7: Development Strategies SCR 
Overview 

The. SCR Associates case study is a \Veb-based simulation that allows you to practice your skills in a rea l
world environment. T he firm offers IT consulting, solutions and t raining. SCR plans to open a new high
tech training center, and needs to develop a Training Information Management System (TIMS) to support 
the operation. You are. a newly hired systems ana lyst reporting to .Jesse Baker, systems group manager, and 
will help her develop the system. 

The case. study takes you to the SCR \Veb site, where you receive e-mail and voice mail messages from 
.Jesse, obtain information from SCR 's resource. li braries, and perform various tasks. Jesse has high stan
dards, bm seems very fair. She made it cle.ar that she expects you r work to be accurate, thorough, and 
professional. 

Before You Begin 
To prepare for this work sess ion, you should review the following topics: 

• Cost-benefit a nalysis 

• Pros and cons of in-house developmem 

How Do I Use the Online Case Simulation? 

• Read the preview, and review the Chapter 1 background material if necessary. 

• Visit the M IS Course Mate Web site at www.cengagebrain.com, locate the SCR Case Simulat ion, and 
click the. intranet link. Emer you r name and the password sad10e. 

• When the opening screen displays, select this session. Then check your e-mail and voice mai l, and start 
to work on your task list. 

Preview: Session 7 

As you consider various development strategies for the TIMS system, you receive specific directions from 
your supervisor, Jesse Baker. She wams you to determine whether vertica l software packages exist for 
TIMS, and she wants you to e.xplore outsourcing options for the new system. She a lso e.xpects you to con
duct a cost-benefit analysis of developing TIMS in-house, and she wants you r inpm on outsourcing and 
prototyping. She suggested that you check the. SCR data libra ry for more information. 
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Critical Thinking Challenge 

In addition to technical ability. IT professionals need critical thinking skills. This feature can help you practice per
cept ion, organization, analysis, problem-solving. and decision-making skills that will be valuable in the workplace. 
You can visit www.criticalthinking.org to leam more about critical thinking and why it is so important 

Background 
You are helping the IT team at Game Technology study several software acquisition options for their Cus
tomer Contact Care system (C3). First, you review Chapter 7 of your systems analysis textbook and the 
material on financial analysis tools, including the Video Learning Sessions. The IT team is considering two 
commercial software packages and an in-house development option, as follows: 

Option 

Software 
Solutions, Inc. 

CRM Corp. 

Develop 
C3 system 
in-house 

Practice Tasks 

Description 

Software package 
Four-year useful life 
Less flexible than in-house 

system 
Some customizing needed 

Software package 
Five-year useful life 
Less flexible than in-house 

system 
Moderate customizing 

needed 
Runs slower than other 

options 

In-house system 
Six-year useful life, can 

use our software and 
hardware 

Easiest to update and 
maintain 

Costs 

$8,000 to purchase 
$1,500 to install and 

configure 
$2,500 to load existing 

data 
$1,000 additional hard

ware needed 
$2,000 annual support fee 

after first year free 

$7,000 to purchase 
$2,500 to install and 

configure 
$2,000 to load existing 

data 
$4,000 additional hard

ware needed 
$1,200 annual support fee 

in all five years 

$15,000 to develop, install, 
and configure 

$1,000 to load existing 
data 

Existing staff can handle 
support 

Benefits 

$9 ,000/yr through 
positive customer 
response. Cannot 
predict other specific 
savings. Increased 
sales, improved cus
tomer care, and bet
ter productivity are 
expected. 

Same as above 

Same as above 

Visit the MIS CourseMate Web site at www.cengagebrain.com. Then navigate to the resources for this 
chapter and locate the Critical Thinking Challenge feature. You will complete two Practice Tasks, using 
what you learned in the chapter. Then you can check your answers to be sure you're ready for the Chal
lenge Tasks. 

Challenge Tasks 
After you complete the Practice Tasks, you learn about new developments at Game Technology. 

The Game Technology team liked your work, and asked you to perform some additional tasks. To con
tinue, navigate to the Critical Thinking Challenge feature for this chapter, select the Challenge Tasks, and 
follow the instructions. 
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296 MIS CourseMate Features 

Video Learning 

The Video Learning Sessions in this chapter explain return on investment (ROI) and net present value 
(NPV). 

Before You Begin 
To prepare for the tasks, you should review the following topics: 

• Cost-benefit analysis 

• Pros and cons of each financial ana lysis tool 

How to Watch a Session 
Go to the Management Information Systems CourseMate. Web site at wwvv.cengagebrain.com. Then navi
gate to the resources for this book, locate the Video Learning Sessions, and select a session. You can watch 
the session on your compmer or mobi le device, and pause, rewind, or replay a video at any time. 

Practice Tasks 
After each session, visit the Your Turn fearu re to perform the tasks and check you r answers. 

Training Tasks 
Suppose the IT training manager wants to encourage team members to watch the Video Learn ing Sessions. 
To spark interest, she plans to post a set of VLS previews, which you will prepare. Each preview must in
clude an overview of the session, a description of the main topics, and one or more screen examples from 
the video. To get you started, she. provided a task list: 

1. Select a Video Learning Session from this chapter. Launch the video and note the tit le, objectives, 
and total running time. Include this information in your preview. 

2. Run though the session and find a segment that does a good job of explaining a specific skill or 
concept. 

3. In the segment you selected, choose one or more specific screens and capture each screen image 
with the Windows Snipping Tool. To do this in Windows 7 or Windows Vista, cl ick Start, and then 
type Snipping Tool. In Windows 8, you can display the Start menu, and then type Snipping Tool. 

4 . Paste. the screen image into your preview and e.xplain how it would help a viewer understand the 
topic. Also add your comments about the video, and why it would be important to an IT profes
siona l. Your preview should be we.ll-organized and readable. 

Learn It Onlines 

In each chapter. you can use this feature to apply your knowledge and practice your skills. The exercises include 
Chapter Reinfoncement Questions, Flash Cards, Practice Tests, and various games, such as Who Wonts To Be o 
Computer Genius?. Wheel o[Terms. and the Crossword Puzzle Challenge. 
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PHASE -------------------------------------- ---------- -- - -------
YOO HAII!:N"T HEM\0 WIIAT 
THE VRO&LEI'I U YET; 
HOW CA.N YOU 1\tC:MMENiOI 
G\JILO[NG A OAT.O.~~~t:. 
TO SOLVE tT7? 

WE "'LWAY~ GOlLO ~ 
OATA~ASt:.. 

~ .. o:i ... :«o)"!;wtil:t:LL N"iro\lt 
GOHtt I'IOC.~ 
fOil. TilE. PP,OJUT 
THI'I. 

TilE P!\Oelt"' 
t~ TH"T WE 
HAVE. POOR 
PI\OCt~~). 

TH-.T COULD 
eE Tilt 
~LOGA"' ON 
OUII. MOOS! 

As the D ilbert cartoon suggests, you should understand a problem before you decide that a 

database is the solution. You w ill learn more about systems design topics, including database 

design, in t he systems design phase. 

( 

Systems design is the third of five phases in the systems development life cycle. In t he previous 

phase, systems analysis, you developed a logical model of the new system. Now you w ill work on 

a physical design that will meet the specifications described in the system requirements docu

ment. Your tasks w ill include user interface design, data design, and system architecture. T he deliv

erable for this phase is t he system design specification. 

Systems Design P ... - 0 

T•st Rtsowct PfOJtCI Vitw Form11 

t, 1 
k t 

• • 
• • • 

• • 
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OBJECTIVES 
When you finish this chapter, you will be 
able to: 
• Explain the concept of user interface design 

and human-computer interaction, including 
basic principles of user-centered design 

• Explain how experienced interface designers 
perform their tasks 

• Describe rules for successful interface design 

• Discuss input and output technology issues 

• Design effective source documents and forms 

• Explain printed output guidelines 

• Describe output and input controls and 
secun ty 

• Explain modular design and prototyping 
techniques 

User Interface 
Design 

Chapter 8 is the first of three chapters in the systems 

design phase of the SDLC. This chapter explains how to 

design an effective user interface, and how to handle data 

security and control issues. The chapter stresses the 

importance of user feedback and involvement in all design 

decisions. 

User interface design is the first task in the systems 
design phase of the SDLC. Designing the interface 
is extremely important because everyone wants a 
system that is easy to learn and use. 

After discussing the user interface, human· 
computer interaction, and interface design rules, 
the chapter describes output, data security and 
control issues, prototyping, and the next steps in 
the systems design process. 
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Introduction 

PREVIEW CASE: Mountain View College Bookstore 

Background: Wendy Lee, manager of college services at Mountain View College, 
wants a new information system that will improve efficiency and customer service 
at the three college bookstores. 

In this part of the case, Tina Allen (systems analyst) and David Conroe 
(student intern) are talking about user interface design issues. 

Participants: 
Location: 
Project status: 

Discussion topics: 

Tina and David 
Mountain View College Cafeteria, Monday afternoon, November 25,2013 
Tina and David have examined development strategies for the new bookstore system. 
After performing cost-benefit analysis, they recommended in-house development of 
the new bookstore system. Now they are ready to begin the systems design phase by 
working on user interface design for the new system. 
User interface design concepts and principles 

Tina: Hi, David. Ready to start work on user interface design! 

David: Sure. Will we start with output because it's important to users? 
Tina: Output is very important, but the most important issue for users is t he interface itself. Fo r example, 

is it easy to learn! Is it easy to work with! We'll try to design everything - output, input, and all the 
other elements - from a user's point of view. 

David: How do we do that? 

Tina: Well, many sources of information abo ut effective design concepts and principles are available. We'll 
study those, and then ask our own users for their input and suggestions. 

David: What about input and data entry? 

299 

Tina: Good question. You've heard the old saying, "garbage in, garbage out:' User interface principles apply 
to user input generally, but repetitive data entry deserves special attention. We need to create screen 
forms that are logical and easy to understand, as well as input masks and data entry validation rules. 
We also need to review any source documents that will be filled in manually. 

David: Anything else? 
Tina: Yes. The bookstore system probably will have some confidential data regarding budgets and markup 

policies, so we'll have to consider security and control issues. If you're ready, here's a task list to get 
us started: 

• MOUNTAIN VIEW COLLEGE 

USPt INTPV'.M:I! OUION 
~lhe~tlnttl..-.......-..u~ 

DIICI'Iboa,_._..,........,...~--
LM!I ...... N_Kid-e , .. ,.,._ ---·--~-c~ooogn..,....,_ .., ....... .,_ndolqt-

FIGURE 8-1 Typical user interface design tasks. 
@ c~.!te l e:trnnt 201-4 

• • 

-
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300 Systems Des ign Phase Overview 

SYSTEMS DESIGN PHASE OVERVIEW 

Because the components of a system are interdependent, the design phase is not a 
series of clearly defined steps. Although you might start in one area, you could find 
yourself working with several different elements at the same time. For example, a 
decision to change a report format might require changes in data design or input 
screens. Your design checklist will include the user interface, input and output proce
dures, data design, and system architecture. At the end of this phase, you will prepare 
a systems design specification and deliver a presentation to management. 

The goal of systems design is to build a system that is effective, reliable, and 
maintainable. 

o A system is reliable if it handles input errors, processing errors, hardware fail
ures, or human mistakes. A good design will anticipate errors, detect them as 
early as possible, make it easy to correct them, and prevent them from damag
ing the system itself. 

o A system is maintainable if it is flexible, scalable, and easily modified. Changes 
might be needed to correct problems, adapt to user requirements, or take advan
tage of new technology. 

o A system is effective if it supports business requirements and meets user needs. 

Although each project is different, the following basic principles usually apply. 

Will It Succee d? 

A system might have advanced technology and powerful features, but the real test is 
whether users like it and feel that it meets their needs. Here are some suggestions for 
successful design: 

o Think like a user. Carefully examine any point where users provide input 
or receive output. The user interface must be easy to learn. Input processes 
should be easy to follow, intuitive, and forgiving of errors. Predesigned out
put should be attractive and easy to understand, with an appropriate level of 
detail. 

o Anticipate future needs. Consider a parts inventory database that contains a 
one-character field for category, such as electrical, mechanical, or hydraulic. 
The design works well, but what if the company decides to break these overall 
groups down into more specific segments? A better design would anticipate 
possible expansion to two or more characters. For example, in 1999, there was 
widespread concern about what was called the Y2K issue because many older 
programs used only two characters to store the year, and might not recognize 
the start of a new century. 

o Provide flexibility. Suppose that a user wants a screen display of all customer 
balances that exceed $5,000 in an accounts receivable system. How should you 
design that feature? The program could be coded to check customer balances 
against a fixed value of 5000, which is a simple solution for both the program
mer and the user because no extra keystrokes are required to produce the dis
play. However, that approach is inflexible. A better approach would be to let 
the user enter the amount. Or you could start with a default value that displays 
automatically. Users can press ENTER to accept the value, or type in another 
value. Often the best design strategy is to offer several alternatives, so users can 
decide what will work best for them. 
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Chapte r Overview 

• Manage data effectively. In addition to its ef
fect on users, data management impacts com
pany efficiency, productivity, and security. To 
reduce input errors, the system should enter 
and verify data as soon as possible, and each 
data item should have a specific rype, such as 
alphabetic, numeric, or alphanumeric, and a 
range of acceptable values. 

It is important to collect input data as close to 
its source as possible. For instance, using bar
code scanners rather than manual forms on a 
warehouse freight dock, or having salespeople 
use tablets to record orders rather than filling 
in source documents. The easiest, most accu
rate, and least expensive data input strategy 
is automated data capture, such as the RFID 
scanner shown in Figure 8-2. 

In an efficient design, data is entered only once. 
For example, if input data for a payroll system 
also is needed for a human resources system, 
you can either design an interface to transfer 
data automatically, or create a central data 
storage area that both systems can access. In 
Chapter 9, you will learn about normalization, 
which is a set of rules that can help you avoid 

FIG U RE 8-2 Automated data entry methods, such as the 
RFID scanner shown above, reduce input errors and improve 
employee productivity. 

data design problems. A secure system also in- ecu,-..,,"'""~"'""',o'e' 
eludes audit trails that can log every instance 
of data entry and changes. For example, the system should record when a cus
tomer's credit limit was set, by whom, and any other information necessary to 
construct the history of a transaction. 

CHAPTER OVERVIEW 

Traditionally, a chapter on user interface design started with a discussion of output 
because output is what users touched, viewed, and needed to do their jobs. Today, the 
entire focus has shifted, for several important reasons: 

• Users can design their own output. System designers are more aware of user 
needs and desires. A system can mainta in data integrity and still allow users to 
view, sort, filter, and examine data in any way that helps them do their jobs. 
Years ago, the MIS department made those choices and users had little or no say 
in the matter. Today, successful applications are designed quite differently - the 
system developer identifies user needs, and then creates a design that will satisfy 
users and meet corporate requirements. 

• Centralized IT departments no longer produce reams of printed reports. Those 
reports, called greenbar reports because of their appearance, often gathered 
dust while sitting on top of file cabinets. While a few examples might persist, 
the overwhelming trend has been to customer-designed output. The customer 
might be an individual user, or a communiry of users, such as a department. 
As Chapter 4 pointed out, the IT team must understand user requirements be
fore creating a solution. That also was the message in the Dilbert cartoon on 
page 129. 
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302 What Is a Use r Interface! 

• The user interface itself has evolved into a two-way channel, with powerful 
output capability, and most user information needs can be met with screen
generated data, which a user can print, view, or save. Well into the 1980s and 
beyond, a user interface was a blank character-based screen, which might or 
might not offer menu choices. If a user entered a command improperly, the 
system responded with an error message, which frustrated users and stifled pro
ductivity. Many hardware-centric vendors did not understand the importance 
of the user interface and its implications. 

Apple was a pioneer in user interface development, introducing the graphical user 
interface (GUI), complete with mouse and screen icons, in the early 1980s. At that 
point, not many companies were ready for this concept. When software giant Micro
soft finally jumped on the GUI bandwagon with its Windows® operating system, the 
corporate doors swung open, and everyone from managers on down said "How did 
we ever do without this?" 

The user interface will continue to evolve, and it is difficult to predict the future. 
Advanced technology will support the evolution, but the real driving force will be 
user empowerment, which results in employee satisfaction, increased productivity, 
and bottom-line savings for a company. 

WHAT Is A USER INTERFACE? 

A user interface (UI) describes how users interact with a computer system, and con
sists of all the hardware, software, screens, menus, functions, output, and features 
that affect two-way communications between the user and the computer. The UI is 
the key to usability, which includes user satisfaction, support for business functions, 
and system effectiveness. 

Figure 8-3 suggests an interesting viewpoint that interface designers should keep 
in mind: Industry leader IBM believes that the best interfaces are the ones that users 
do not even notice - they make sense because they do what users expect them to do. 

When developing older systems, analysts typically designed all the printed and 
screen output first, then worked on the inputs necessary to produce the results. Often, 
the user interface mainly consisted of process-control screens that allowed the user to 
send commands to the system. That approach worked well with traditional systems 
that simply transformed input data into structured output . 

•• 
What is a user interface? 

,_......_.,U'J•-fl._.,.._,...._.,..,_..._._cw ... .,·+•: ;' _...,,.._. 
......... ,_..., ... __..._. .... CAIIir...,_ ....... ,_,fi•CWIIIU~~~' .... '..._.. .. ,_ ... 
c ' •• ..., ..... -.c• .......................... - ..... .,..,. '-··~--
...... ,.,.,..... ................ tJ .. ·•~ .. ,.. ................... ~ ... .... 
n..~ .. .--. ........... , ......... : ............. ,. 

~.&e..,...,, r w•c--.. ....... .-. ... ....,....,. v .. ..,_. .. ,... ..... 
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FIGU RE 8-3 According to IBM. the best user interfaces are the ones you don~ really notice. 
@IBM Co~o~or1 199<1, 2012 
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What Is a User Int erface/ 

As information management evolved from centralized data processing to dy
namic, enterprise-wide systems, the primary focus also shifted - from the IT de
partment to the users themselves. The IT group became a supplier of information 
technology, rather than a supplier of information. Today, the main focus is on users 
within and outside the company, how they communicate with the information sys
tem, and how the system supports the firm's business operations. 

In a user-centered system, the distinction blurs between input, output, and the 
interface itself. Most users work with a varied mix of input, screen output, and data 
queries as they perform their day-to-day job functions. Because all those tasks 
require interaction with the computer system, the user interface is a vital element in 
the systems design phase. 

User interface design requires an understanding of human-computer interaction 
and user-centered design principles, which are discussed in the next section. 

Human-Com pute r Interaction 

A user interface is based on basic principles of human-computer interaction. Human
computer interaction (HCI) describes the relationship between computers and people 
who use them to perform their jobs, like the worker shown in Figure 8-4. HCI con
cepts apply to everything from smartphones to global networks. In its broadest sense, 
a user interface includes all the communications and instructions necessary to enter 
input to the system and to obtain output in the form of screen displays or printed 
reports. 

Early user interfaces involved users typing complex commands on a keyboard, which 
displayed as green text on a black screen. Then came the graphical user interface (GUI), 
which was a huge improvement because it used icons, graphical objects, and pointing 
devices. Today, designers strive to translate user behavior, needs, and desires into an 
interface that users don't really notice. As IBM points out in Figure 8-3, the best user 
interfaces are "almost transparent - you can see right though the interface to your own 
work." In other words, a transparent interface does not distract the user and calls no 
attention to itself. 

As a systems analyst, you will design user interfaces for in-house-developed soft
ware and customize interfaces for various commercial packages and user productiv
ity applications. Your main objective is to create a user-friendly design that is easy to 
learn and use. 

Industry leaders Microsoft and IBM both 
devote considerable resources to user inter
face research. Figure 8-5 on the next page 
describes Microsofr's Redmond labs, where 
engineers observe volunteers who participate 
in software usability studies. Notice that the 
site invites visitors to watch an interesting 
video about Microsoft User Research. 

Because HCI has a major impact on 
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user productivity, it gets lots of attention 
especially where multi-million dollar issues are 
concerned. For example, consider the article by 
Elizabeth Gardner in Health Data Management, 
which is shown in Figure 8-6 on the next page. 
The title tells the story, which involves govern
ment incentives for medical providers who use 
the new electronic health records (EHRs). How
ever, many physicians feel that EHR software is 
difficult to use and does not meet their needs. 

FIGURE 8-4 HCI is essent ial to employee pnoductivity, whether the 
work is done in a t raditional office setting, or on a construction site like 
the one shown here. 
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I H;tve you ever wanled lo lalk 10 someone behind me lechnology we all use? Well nOW's your chance. When you 
I ~:::;:::~~iin a Microsoft user Research study. you become pan of our development process. By helping us 
It your needs and the way you use our products, you"ll shape the Mure of technology. 

,,._5 1gn up now 

Walch lhos Vldoo lo ..., a humorous lake on the fictoonalaed lust"')' of User Research, f""'-<l by some real-world 
footage of actual sess.aons 1n progress. 

FIGURE 8-5 Microsoft engineers observe volunteers who participate in usability studies. Notice the 
invitation to watch a video about Microsoft User Research. 

User Unfriendly ___ ... _ 
As long as there 1\ave been eledlonlc lleallh 
owcoods, clinicians haw complained that they'rw 
d~ 1o use. These cries have often been 
dismissed as resislance to modem ledlnology
ironic comJdenng 1M! lhe C0f'11)1ainers are 
petfecdy comfoltable using robots 1o perfonn 
bypa5s swge~y, upping tumors with poton 
beams, « mapping btaln adiYily with functicna1 
t.'Rb 

r.-1 T inliiiiMy nil 't9.._,.. n Min;: tat)l.g.,. ~·....,. ~ ... 
...... _EiiR ____ ond_ -hy---hy..., 

FIGURE 8-6 Software usability has a major impact on the medical profession, and not everyone is happy 
about it. 
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In her article, Ms. Gardner points out that physicians often multi task, answering a q ues
tion about one patient while writing a prescription for another, and EHR software was 
not designed around that type of workflow. 

The article also mentions Dr. Scott Finley, who consults on usability issues for the 
U.S. Department of Veterans' Affairs and other agencies. Dr. Finley says that EHRs 
were designed to do a good job of gathering structured analytical data, but that ap
proach does not promote usability. Dr. Finley says, "The data capture process needs 
to be judged on its own merits. It's easier to make it hard than to make it easy.'' Per
haps all systems analysts and UI designers should reflect on the implications of his 
comment. 

CASE IN POINT 8.1: CASUAL OBSERVER SOFTWARE 

Casual Observer Software's main product is a program that monitors and analyzes user 
keystrokes and mouse clicks to learn more about the way employees use their computer 
systems. The problem is that some users feel this is an unwarranted intrusion into their pri
vacy, and they prefer not to be observed. Some even fear that the data would be used for 
other reasons, including performance appraisai.You are a consultant who has been hired by 
a client firm that is trying to decide whether or not to use this software. 

Before you advise the client, go back and review the Microsoft usability lab shown in 
Figure 8-S, where the users being studied in the Redmond labs were w illing participants. 
Then, refer to Chapter 4, Requirements Modeling, page ISS, and consider the Hawthorne 
Effect, which suggests that employees might behave differently when they know they are 
being observed. Finally, think about the ethical issues that might be involved in this situa
tion. What will you advise your client, and why! 

SEVEN HABITS OF SUCCESSFUL INTERFACE DESIGNERS 

Although IT professionals have different views about interface design, most would 
agree that good design depends on seven basic principles, which are described in the 
following sections. 

Underst and the Business 

The interface designer must understand the underlying business functions and how 
the system supports individual, departmental, and enterprise goals. The overall 
objective is to design an interface that helps users to perform their jobs. A good 
starting point might be to analyze a functional decomposition diagram (FDD). 
As you learned in Chapter 4, an FDD is a graphical representation of business func
tions that starts with major functions, and then breaks them down into several 
levels of detail. An FDD can provide a checklist of user tasks that you must include 
in the interface design. 

Maximize Graphical Effect iveness 

Studies show that people learn better visually. The immense popularity of Apple Mac 
OS and Microsoft Windows is largely the result of their graphical user interfaces that 
are easy to learn and use. A well-designed interface can help users learn a new system 
rapidly and be more productive. Also, in a graphical environment, a user can display 
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The Communication 
Tools in Part A of 
the Systems Analyst\ 
Toolkit can help 
you communicate 
effectively with users. 
To learn more about 
these tools, turn to 
Part A ohhe four
part Toolkit that 
follows Chapter 12. 

Seven Habits of Successful Interface Designers 

and work with multiple windows on a single screen and transfer data between pro
grams. If the interface supports data entry, it must follow the guidelines for data entry 
screen design that are discussed later in this chapter. 

Think Like a User 

A systems analyst should understand user experience, knowledge, and skill levels. If a 
wide range of capability exists, the interface should be flexible enough to accommo
date novices as well as experienced users. 

To develop a user-centered interface, the designer must learn to think like a user 
and see the system through a user's eyes. The interface should use terms and meta
phors that are familiar to users. Users are likely to have real-world experience with 
many other machines and devices that provide feedback, such as automobiles, ATMs, 
and microwave ovens. Based on that experience, users will expect useful, understand
able feedback from a computer system. 

Use Models and Prototypes 

From a user's viewpoint, the interface is the most critical part of the system design 
because it is where he or she interacts with the system - perhaps for many hours 
each day. It is essential to construct models and prototypes for user approval. An 
interface designer should obtain as much feedback as possible, as early as possible. 
You can present initial screen designs to users in the form of a storyboard, which is a 
sketch that shows the general screen layout and design. The storyboard can be created 
with software or drawn freehand. Users must test all aspects of the interface design 
and provide feedback to the designers. User input can be obtained in interviews, via 
questionnaires, and by observation. Interface designers also can obtain data, called 
usability metrics, by using sofrware that can record and measure user interaction with 
the system. 

Focus on Usability 

The user interface should include all tasks, commands, and communications between 
users and the information system. The opening screen should show the main options 
(Figure 8-7 is an illustration). Each screen option leads to another screen, with more 
options. The objective is to offer a reasonable number of choices that a user easily can 

comprehend. Too many options on one screen can confuse a 

STUDENT SERVICES 
user - but too few options increase the number of submenu 
levels and complicate the navigation process. Often, an effec
tive strategy is to present the most common choice as a 
default but allow the user to select other options. Register 

Students 

Print Class 
Rosters 

Enter Grades 

Print Grade 
Reports 

Help 

Exit System 

J 

FIGURE 8-7 The opening screen displays the main 
options for a student registration system.A user can click 
an option t o see lower-level actions and menu cho ices. 
eC!:IlfA:!: l..e:.nlll!!l201.t 

Invite Feedback 

Even after the system is operational, it is important to 
monitor system usage and solicit user suggestions. You 
can determine if system features are being used as 
intended by observing and surveying users . Sometimes, 
full-scale operations highlight problems that were not 
apparent when the prototype was tested. Based on 
user feedback, Help screens might need revision and 
design changes to allow the system to reach it.s full 
potentia l. 
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Document Everything 

You should document all screen designs for later use by programmers. If you are 
using a CASE tool or screen generator, number the screen designs and save them in a 
hierarchy similar to a menu tree. User-approved sketches and storyboards also can be 
used to document the user interface. 

By applying basic user-centered design principles, a systems analyst can plan, 
design, and deliver a successful user interface. 

A HANDBOOK FOR USER INTERFACE DESIGN 

What follows is a set of suggestions for user interface design, based on the author's 
experience and observation. There is some overlap because many of the main rules 
share common elements. 

Although there is no standard approach to interface design, these rules will get 
you started. Perhaps the most important rule is that you don't have to follow all of 
these recommendations - the best interface is the one that works 
best for your users. 

RULE I: Create an Interface That Is Easy 
to Learn and Use 

1.1 Focus on system design objectives, rather than calling at
tention to the interface. 

1.2 Create a design that is easy to understand and remember. 
Maintain a common design in all modules of the inter
face, including the use of color, screen placements, fonts, 
and the overall "look and feel." 

1.3 Provide commands, actions, and system responses that are 
consistent and predictable. 

1.4 Allow users to correct errors easily. 

1.5 Clearly label all controls, buttons, and icons. 

1.6 Select familiar images that users can understand, and 
provide on-screen instructions that are logical, concise, 
and clear. For example, the top screen in Figure 8-8 shows 
four control buttons, but none of them has an obvious 
meaning. In the bottom screen, the first five messages pro
vide little or no information. The last message is the only 
one that is easy to understand. 

1.7 Show all commands in a list of menu items, but dim any 
commands that are not available to the user. 

1.8 Make it easy to navigate or return to any level in the 
menu struct ure. 

RULE 2: Enhance User Productivity 

I Data overload! Please start over. I 
I Data Is not suitable. I 
~ the instructions for this 
task and the previous tastl 

I Not ..._h data to proceed. 

I TM dato Is lnconect. 

Please use the propef few-mat : 
Three letters followed by three 
numbers. with no spaces. 
Example: CTS21S 
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The interface is where a user interacts with the system, so it can 
have a dramatic effect on productivity. If the interface empowers 
a user and enables him or her to handle more complex tasks, the 
user becomes more productive. Conversely, if the interface is 
difficult to work with, productivity declines. 

FIGURE 8-8 In the example at the to p, 
the icons do not have a clear message. In the 
Help text examples at the bottom, o nly one 
message is understandable. The o thers would 
frustrate and annoy most users. 
CtCe:tE=te i.elmr!i! 2CIL 
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2.1 Organize tasks, commands, and functions in groups that resemble actual business 
operations. You should group functions and submenu items in a multilevel menu 
hierarchy, or tree, that is logical and reflects how users typically perform the tasks. 
Figure 8-9 shows an example of a menu hierarchy for an order tracking system. 

2.2 Create alphabetical menu lists or place the selections used frequently at the 
top of the menu list. No universally accepted approach to menu item place
ment exists. The best strategy is to design a prototype and obtain feedback 
from users. Some applications even allow menus to show recently used com
mands first. Some users like that feature, but others find it distracting. The 
best approach is to offer a choice, and let users decide. 

2.3 Provide shortcuts for experienced users so they can avoid multiple menu lev
els. You can create shortcuts using hot keys that allow a user to press the Alt 
key + the underlined letter of a command. 

2.4 Use default values if the majority of values in a field are the same. For exam
ple, if 90% of the firm's customers live in Albuquerque, use Albuquerque as 
the default value in the City field. 

2.5 Use a duplicate value function that enables users to insert the value from the 
same field in the previous record, but allow users to turn this feature on or off 
as they prefer. 

2.6 Provide a fast-find feature that displays a list of possible values as soon as us
ers enter the first few letters. 

2.7 If available, consider a natural language feature that allows users to type 
commands or requests in normal text phrases. For example, many applica
tions allow users to request Help by typing a question into a dialog box. The 
software then uses natural language technology to retrieve a list of topics that 
match the request. Natural language technology is used in speech recognition 
systems, text-to-speech synthesizers, automated voice response systems, Web 
search engines, text editors, and language instruction materials. 

RULE 3: Provide Users with Help and Feedback 

This is one of the most important rules because it has a high impact on users. Never 
allow Help to slow a user down. Instead, make Help easy to find, but not around 
when you users don't need it. 

Customer Order Tracking System 

Main Menu 

Customers On:lers Products 

Add a New Customer Enter a New Order Enter a New Product 

Update Customer Data Modify Order Data Update Product Data 

Delete a Customer Cancel an Order Delete a Product 

FIGURE 8-9 This menu hierarchy shows tasks, commands, and functions organized into logical 
groups and sequences. The structure resembles a functional decomposition diagram (FDD), which 
is a model o f business functions and processes. 
e em~:~ Le-.!mre2014 
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3.1 

3.2 

3.3 

3.4 

3.5 

3.6 

3.7 

3.8 
3.9 
3.10 

3.11 

3.12 

3.13 

Ensure that help is always available on 
demand. Help screens should provide 
information about menu choices, procedures, 
shortcuts, and errors. 
Provide user-selected help and context
sensitive help. User-selected help displays in
formation when the user requests it. By 
making appropriate choices through the 
menus and submenus, the user eventually 
reaches a screen with the desired inform a
tion. Figure 8-10 shows the main Help screen 
for the student registration system. Context
sensitive help offers assistance for the task in 
progress. Figure 8-11 shows a Help dialog box 
that is displayed if a user requests help while 
entering data into the ADVISOR ASSIGNED 
field. Clicking the Close button returns the 
user to the current task. 
Provide a direct route for users to return to the 
point from where help was requested. Tide 
every help screen to identify the topic, and 
keep help text simple and concise. Insert blank 
lines between paragraphs to make Help easier to 
read, and provide examples where appropriate. 

Include contact information, such as a telephone 
extension or e-mail address if a department or 
help desk is responsible for assisting users. 

HelpTopies 

Register Students 

Print Class Rosters 

Enter Grades 

Print Grade Reports 

Index of Help Topics 

Contact Tech Support I 

FIGURE 8-10 The main Help screen for a student 
registration system. 
e Ccrtr;~ ~.e-.unre 2o14 

§]ADVISOR ASSIGNED field Help 

To check whether a faculty advisor 
has been assigned, call Mary Brown 
at extension 2219. 

1:3 

Require user confirmation before data deletion 
(Are you sure?) and provide a method of recov
ering data that is deleted inadvertently. Build in 
safeguards that prevent critical data from being 
changed or erased. 

FIGURE 8-1 I A context·sensitive dialog box displays if 
a user requests help while entering data into the ADVISOR 
ASSIGNED field. Clicking the Close button returns the 
user to the task. 

Provide an Undo key or a menu choice that 
allows the user to eradicate the results of the most recent command or action. 

When a user-entered command contains an error, highlight the erroneous 
part and allow the user to make the correction without retyping the entire 
command. 

Use hypertext links to assist users as they navigate help topics. 

Display messages at a logical place on the screen, and be consistent. 

Alert users to lengthy processing times or delays. Give users an on-screen 
progress report, especially if the delay is lengthy. 

Allow messages to remain on the screen long enough for users to read them. 
In some cases, the screen should display messages until the user takes some 
action. 

Let the user know whether the task or operation was successful or not. For 
example, use messages such as Update completed, All transactions 
have been posted, or The ID Number was not found. 

Provide a text explanation if you use an icon or image on a control button. 
This helps the user to identify the control button when moving the mouse 
pointer over the icon or image. 
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3.14 Use messages that are specific, understandable, and professional. Avoid mes
sages that are cute, cryptic, or vague, such as: ERROR - You have entered 
an unacceptable value, or Error DE-4-16. Better examples are: 

• Enter a number from 1 (low) to 5 (high) 

• Customer number must be numeric 

• Please re-enter a numeric value 

• Call the Accounting Department, Ext. 239 for assistance 

RULE 4: Create an Attractive Layout and Design 

This is a subjective area because reasonable people can differ on what is attractive. 
You should consider color, layout, and ease of use. You might create some screen 
mock-ups and menu trees and try them out on users to get their input. If in doubt, err 
on the side of doing a bit less. Although you might love blinking messages, they might 
not be the best choice for your interface design. Also try to avoid too many fonts, 
styles, and sizes, which can be distracting. Each separate style should communicate 
something - a different level of detail, another topic, mandatory versus optional 
actions, and so on. 

4.1 Use appropriate colors to highlight different areas of the screen; avoid gaudy 
and bright colors. 

4.2 Use special effects sparingly. For example, animation and sound might beef
fective in some situations, but too many special effects can be distracting and 
annoying to a user, especially if he or she must view them repeatedly. 

4.3 Use hyperlinks that allow users to navigate to related topics. 

4.4 Group related objects and information. Visualize the screen the way a user 
will see it, and simulate the tasks that the user will perform. 

4.5 Screen density is important. Keep screen displays uncluttered, with enough 
white space to create an attractive, readable design. 

4.6 Display titles, messages, and instructions in a consistent manner and in the 
same general locations on all screens. 

4. 7 Use consistent terminology. For example, do not use the terms delete, cancel, 
and erase to indicate the same action. Similarly, the same sound always should 
signal the same event. 

4.8 Ensure that commands always will have the same effect. For example, if the 
BACK control button returns a user to the prior screen, the BACK command 
always should perform that function throughout the application. 

4.9 Ensure that similar mouse actions will produce the same results throughout 
the application. The results of pointing, clicking, and double-clicking should 
be consistent and predictable. 

4.10 When the user enters data that completely fills the field, do not move auto
matically to the next field . Instead, require the user to confirm the entry by 
pressing the Enter key or Tab key at the end of every fill-in field. 

4.11 Remember that users are accustomed to a pattern of red = stop, yellow = caution, 
and green = go. Stick to that pattern and use it when appropriate to reinforce 
on-screen instructions. 

4.12 Provide a keystroke alternative for each menu command, with easy-to-remem
ber letters, such as File, Exit, and Help. 

4.13 Use familiar commands if possible, such as Cut, Copy, and Paste. 
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4.14 Provide a Windows look and feel in your interface design if users are familiar 
with Windows-based applications. 

4.15 Avoid complex terms and technical jargon; instead, select terms that come 
from everyday business processes and the vocabulary of a typical user. 

RULE 5: Enhance the Interface 

A designer can include many features, such as menu bars, tool bars, dialog boxes, text 
boxes, toggle buttons, list boxes, scroll bars, drop-down list boxes, option buttons, 
check boxes, command buttons, and calendar controls, among others. Screen design 
requires a sense of aesthetics as well as technical skills. You should obtain user feed
back early and often as the design process continues. 

5.1 The opening screen is especially important because it introduces the applica
tion and allows users to view the primary options. The starting point can be a 
switchboard with well-placed command buttons that allow users to navigate 
the system. Figure 8-12 shows the switchboard and a data entry screen for a 
project management system. Notice the drop-down list box that allows users 
to enter a status code by clicking a selection . 

Project Management System 

- o l'l'<lject RKonl 

_j u~ • Prajact Raeonl 

_J 01t1te • Ptofw;t Reeorct 

_j Ylow. Projoct

_j PrtmoProjoctRaeonl 

_j HELI' 
_j blt 

...... 

..... 
Prqeet- 11715 

Plqoc:l Daserillllon C::====~~=~~ 
Projoct ... ,... 

s.n.
~·._ 

S.tosC:O. 

f..SAKonl l 

Add Aeconsl 

a..-Foeldsl Eallto.._ ...... l 

FIGURE 8-12 An example of a switchboard and data entry streen for a project management system. 
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5.2 Use a command button to initiate an action such as printing a form or re
questing help. For example, when a user clicks the Find Student command 
button in Figure 8-13, a dialog box opens with instructions. 

5.3 If you are using a software package, check to see if it allows you to create cus
tomized menu bars and tool bars. If so, consider these options. 

5.4 Add a shortcut feature that lets a user select a menu command either by click
ing the desired choice or by pressing the Alt key + the underlined letter. Some 
forms also use a toolbar that contains icons or buttons that represent short
cuts for executing common commands. 

5.5 If variable input data is needed, provide a dialog box that explains what is 
required. 

5.6 A toggle button makes it easy to show on or off status - clicking the toggle 
button switches to the other state. 

5.7 Use list boxes that display the available choices. If the list does not fit in the 
box, a scroll bar allows the user to move through the available choices. Also, 
be sure to provide another way to enter data that does not align with a spe
cific list choice. 

5.8 Use an option button, or radio button, to control user choices. For example, 
if the user can select only one option, display a suitable message (Choose one 
item), but if there is no restriction, display a different message (Choose all 
that apply). Use a black dot to show selected options. 

STUDENT REGISTRATION SYSTEM Conbd IT Help a1 Ext. 22361ot 
uter support S..St• AcaOitl•.c: Ye• 

1~ 3 2013-20• .. :1 

SSN 1111-1 1-1111 j 
l.aSI N-IHomllon 
~N-I~R~~~--------

"'1" 
-· fii0i=7"'w""est"'""Spnng="'-=o::, 

c-... 

Oly'" ... "• ST;;A" 
~l•m~ 

H- A1one J666111tHm 
won.A1oneJIIG8l--

Pr •• • ....,._. • Sllctlan • Qr8de • 
MAT 1t1 2 • 
CIS 110 3 
BUS a I -• HUP 

-~--IS 
tnat- - ·- .... 
- by llle IIIII 0/lf 01 -· 

M111 a ..._ • 5Gdll5e»lty ....... · 
U.U.Iuooowt ll i-J l · UJL 

FIGURE 8-13 A data entry screen for the student regist ration system. This screen uses several design 
features that are described in the text. W hen a user clicks the Find Student command button, a dialog box is 
displayed with instructions. 
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5.9 If you use check boxes to select one or more choices from a group, show the 
choices with a checkmark or an X. 

5.10 When dates must be entered, use a calendar control that allows the user to se
lect a date that the system will use as a field value. 

RULE 6: Focus on Data Entry Screens 

Data entry is especially important because it is in the job description of so many users. 

6.1 Whenever possible, use a data entry method called form filling, where a blank 
form that duplicates or resembles the source document is completed on the screen. 

6.2 Restrict user access to screen locations where data is entered. For example, 
when the screen in Figure 8-14 appears, the system should position the inser
tion point in the first data entry location. After the operator enters a Cus
tomer ID, the insertion point should move automatically to the entry location 
for the next field (Item). A user should be able to position the insertion point 
only in places where data is entered on the form. 

6.3 Provide a way to leave the data entry screen at any time without entering 
the current record. This feature is not available in the screen shown in 
Figure 8-14, but is provided in the enhanced version of the same screen 
shown in Figure 8-15 on the next page. Notice that the new version has com
mand buttons that provide flexibility and allow the user to perform various 
functions. For example, clicking the Cancel Order button cancels the current 
order and moves the insertion point back to the beginning of the form. 

6.4 Provide a descriptive caption for every field, and show the user where to enter 
the data and the required or maximum field size. Typically, white boxes show the 
location and length of each field. Other methods used to indicate field locations 
are video highlighting, underscores, special symbols, or a combination of these 
features . 

H 

• 

On!« N_. fl •001 

OJ$- 10 

. ...... -
Olllo- Time 

OJ$-- r ....,. I -

l ~~•!•!m!!~~oo=~~~·~·~· ::::::~~~Oo~o~sr!'!·~·=--~~~~~u~ft:=:·:--~~~c.~==~l 
j 
tr-------------~~=r==~ 
z 

T .... ..._ 

s.t.• T• I .,, 
a.-I T .... I .., .. ~ 

• •• ' - ~n. ., 
• Generated by tho system • Entered by (he user • Retrieved 01 calculated by the system 

FIGURE 8-14 In this data screen for customer orders, the system generates an order number and logs the 
current date and time. The user enters a customer I D. If the ent ry is valid. the system d isplays the customer 
name so the user can verify it. The user then enters the item and quantity. Note that the description. price, 
extended price. total price. sales tax. and grand total are ret r ieved automatically or calculated by the system. 
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FIGURE 8-15 This is an enhanced version of the data entry screen shown in Figure 8-14. The new version 
has command buttons that allow the user to perform vario us functions. 
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6.5 Provide a means for users to move among fields on the form in a standard 
order or in any order they choose. For example, when a user opens the form 
shown in Figure 8-15, the insertion point automatically will be in the first 
field. After the user fills in each field and confirms the entry, the insertion point 
moves to the next field, in a predetermined order. In a graphical user interface 
(GUI), the user can override the standard field order and select field locations 
using the mouse or arrow keys. 

6.6 Allow users to add, change, delete, and view records. Figure 8-15 helps users 
enter orders, find items, and find customers. After the user enters a customer 
code, the form displays current values for all appropriate fields. Then the op
erator can view the data, make changes, enter the order, or cancel the order. 
Messages such as: Apply these changes? (YIN) or Delete this record? (YIN) 
should require users to confirm the actions. Highlighting the letter N as a de
fault response will avoid problems if the user presses the Enter key by mistake. 

6.7 Design the screen form layout to match the layout of the source document. If 
the source document fields start at the top of the form and run down in a col
umn, the input screen should use the same design. 

6.8 Display a sample format if a user must enter values in a field in a specific 
format. For example, provide an on-screen instruction to let users know that 
the date format is MMDDYY, and provide an example if the user must enter 
separators, such as slashes. 

6.9 In addition to the sample format in the preceding rule, it might be better to use 
an input mask, which is a template or pattern that restricts data entry and pre
vents errors. Microsoft Access provides standard input masks for fields such as 
dates, telephone numbers, postal codes, and Social Security numbers. In addition, 
you can create custom input masks, as shown in Figure 8-16. Notice that a mask 
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~ Access Help - 1:1--
r. (.1 • • a\ ~Aoi .. C b 

• P Search • 

Examples of input masks " 
The e>«~mples in lhe following table demonstrate some ways that you can use input masks. 

THIS tNPUT MASK PROVIDES THIS TYPE NOTES 
OF VALUE 

(000) 000-0000 (206) 555-0199 In this case, you must enter an area 
code because that section of the 
mask (000, enclosed in parentheses) 
uses the 0 placeholder. 

(999) 000-00001 (206) 555-0199 In this case, the area code section 
() 555-0199 uses the 9 placeholder, so area 

codes are optional. Also, the 
exclamation point (!) causes the [ mask to fill in from left to right. 

(000) AAA-AAAA (206) 555-TELE Allows you to substitute the last four 
digits of a U.S. style phone number 
with letters. Note the use of the 0 
placeholder in the area code section, v 

->· •L ~. 

All Access I I 0 CoMected to Office.com 

rr;r Access Help - 1:1--
~ .. ®~ a\ ~ Aoi ~ C 

• P Search • 
JJ 

CHARACTER EXPLANA TtON 

" 0 User must enter a digit (0 to 9). 

9 User can enter a digit (0 to 9). 

# User can enter a digit, space, plus or minus sign. If skipped, Access 
enters a blank space. 

L User must enter a letter. [ 
? User can enter a letter. 

A User must enter a letter or a digit. 

a User can enter a letter or a digit. 

& User must enter either a character or a space. 

c User can enter characters or spaces. 

.,:; - / Decimal and thousands placeholders, date and time separators. The 
character you select depends on your Microsoft Windows regional 
settings. 

> Coverts all characters that follow to uppercase. 

< Converts all characters that follow to lowercase. v 

All Acctss I I 0 CoMtcttd ro Offkt.com 

FIGURE 8-16 Microsoft Access 2010 provides various input masks lor dates, phone numbers, and postal 
codes. among o thers. In additio n. it is easy to create a custom mask using the characters shown here. 
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can have a specific format. For example, if a user enters text in lowercase letters, 
the input mask >L<???????????? will capitalize the first letter automatically. 

6.10 Require an ending keystroke for every field. Pressing the Enter key or the Tab 
key should signify the end of a field entry. Avoid a design that moves auto
matically to the next item when the field is full. The latter approach requires 
an ending keystroke only when the data entered is less than the maximum 
field length. It is confusing to use two different data entry procedures. 

6.11 Do not require users to type leading zeroes for numeric fields . For example, 
if a three-digit project number is 045, the operator should be able to type 45 
instead of 04 5 before pressing the Enter key. An exception to that rule might 
occur when entering a date, where a leading zero is needed to identify single
digit months or days, such as 06-04-2013. 

6.12 Do not require users to type trailing zeroes for numbers that include decimals. 
For example, when a user types a value of 98, the system should interpret the 
value as 98.00 if the field has been formatted to include numbers with two 
decimal places. The decimal point is needed only to indicate nonzero decimal 
places, such as 98.76. 

6.13 Display default values so operators can press the Enter key to accept the sug
gested value. If the default value is not appropriate, the operator can change it. 

6.14 Use a default value when a field value will be constant for successive records or 
throughout the data entry session. For example, if records are input in order by 
date, the date used in the first transaction should be used as the default date until 
a new date is entered, at which time the new date becomes the default value. 

6.15 Display a list of acceptable values for fields, and provide meaningful error 
messages if the user enters an unacceptable value. An even better method, 
which was described under Rule 5: Enhance the Interface, is to provide a 
drop-down list box containing acceptable values that allows the user to select 
a value by clicking. 

6.16 Provide users with an opportunity to confirm the accuracy of input data before 
entering it by displaying a message such as, Add this record? (YIN). A positive 
response (Y) adds the record, clears the entry fields, and positions the insertion 
point in the first field so the user can input another record. If the response is 
negative (N), the current record is not added and the user can correct the errors. 

RULE 7: Use Validation Rules 

Reducing input errors improves data quality. One way to reduce input errors is to 
eliminate unnecessary data entry. For example, a user cannot misspell a customer 
name if it is not entered, or is entered automatically based on the user entering the 
customer ID. Similarly, an outdated item price cannot be used if the item price is 
retrieved from a master file instead of being entered manually. The best defense 
against incorrect data is to identify and correct errors before they enter the system 
by using data validation rules, as shown in Figure 8-17. A data validation rule im
proves input quality by testing the data and rejecting any entry that fails to meet 
specified conditions. In your design, you can include at least eight types of data vali
dation rules. 

7.1 A sequence check can be used when the data must be in some predetermined 
sequence. If the user must enter work orders in numerical sequence, for ex
ample, then an out-of-sequence order number indicates an error, or if the user 
must enter transactions chronologically, then a transaction with an out-of
sequence date indicates an error. 
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Access Help 

• P Search • -------------------
VALIDATION RULE AND VALIDATION TEXT EXAMPLES 
VALIDA nON RULE 

<>0 

>=0 

VALIDA nON TEXT 

Enter a nonzero value. 
Value must be zero"' grealer. 

~-

You must en1er a positiVe number 

0 or >100 

BETWEEN 0 AND 1 

Value must be either 0 or greater than 100. 

Enter a value with a percent sign. (For use 
with a field that stores number values as 
percentages). 

<#01 /01 /2007# 

>=#01 /01 /2007# AND 
<#01/01 /2008# 

Enter a date before 2007. 

Dale must occur in 2007. 

I e COMected to Offi<e.com 

Access Help - 0 

• P Search • 

SYNTAX EXAMPLES FOR COMMON VALIDATION RULE OPERATORS 

OPERATOR 

NOT 

FUNCTION 

Tests for converse values. Use 
before any comparison operator 
except IS NOT NULL 

IN Tests for values equal to existing 
members in a list. Comparison 
value must be a comma
separated list enclosed in 
parentheses. 

BETWEEN Tests for a range of values. You 
must use two comparison 
values - low and high - and 
you must separate those values 
with the AND separator. 

LIKE 

All Access 

Matches pattern strings in Text 
and Memo fields. 

EXAMPLE 

NOT> 10 (the same as <=10). 

IN 
("Tokyo", "Paris", "Moscow'') 

BETWEEN 100 AND 1000 (the 
same as >=100 AND <=1000) 

LIKE "Geo•" 

Connected to Office.com 

FIGURE 8-17 Validatio n rules can improve data quality by requiring the input to meet specific 
requirements o r co nditio ns. 
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7.2 An existence check can apply to mandatory data items. For example, if an em
ployee record requires a Social Security number, an existence check would not 
allow the user to save the record until he or she enters a suitable value in the 
Social Security number field. 

7.3 A data type check can test to ensure that a data item fits the required data type. 
For example, a numeric field must have only numbers or numeric symbols, and 
an alphabetic field can contain only the characters A through Z (or a through z). 

7.4 A range check can be used to verify that data items fall between a specified 
minimum and maximum value. The daily hours worked by an employee, for 
example, must fall within the range of 0 to 24. When the validation check 
involves a minimum or a maximum value, but not both, it is called a limit 
check. Checking that a payment amount is greater than zero, but not specify
ing a maximum value, is an example of a limit check. 

7.5 A reasonableness check identifies values that are questionable, but not neces
sarily wrong. For example, input payment values of $.05 and $5,000,000.00 
both pass a simple limit check for a payment value greater than zero, and yet 
both values could be errors. Similarly, a daily hours worked value of 24 passes 
a 0 to 24 range check; however, the value seems unusual, and the system 
should verify it using a reasonableness check. 

7.6 A validity check can be used for data items that must have certain values. For 
example, if an inventory system has 20 valid item classes, then any input item 
that does not match one of the valid classes will fail the check. Verifying that a 
customer number on an order matches a customer number in the customer file 
is another type of validity check. Because the value entered must refer to another 
value, that type of check also is called referential integrity, which is expla ined in 
Chapter 9, Data Design. Another validity check might verify that a new customer 
number does not match a number already stored in the customer master file. 

7 .7 A combination check is performed on two or more fields to ensure that they are 
consistent or reasonable when considered together. Even though all the fields 
involved in a combination check might pass their individual validation checks, 
the combination of the field values might be inconsistent or unreasonable. For 
example, if an order input for 30 units of a particular item has an input discount 
rate applicable only for purchases of 100 or more units, then the combination is 
invalid; either the input order quantity or the input discount rate is incorrect. 

7.8 Batch controls are totals used to verify batch input. Batch controls might check 
data items such as record counts and numeric field totals. For example, before 
entering a batch of orders, a user might calculate the total number of orders 
and the sum of all the order quantities. When the batch of orders is entered, 
the order system also calculates the same two totals. If the system totals do not 
match the input totals, then a data entry error has occurred. Unlike the other 
validation checks, batch controls do not identify specific errors. For example, if 
the sum of all the order quantities does not match the batch control total, you 
know only that one or more orders in that batch were entered incorrectly or not 
input. The batch control totals often are called hash totals because they are not 
meaningful numbers themselves, but a re useful for comparison purposes. 

RULE 8: Reduce lnput Volum e 

This is the final rule, but in some ways it should be the first because it affects all the 
rest. When you reduce input volume, you avoid unnecessary labor costs, get the data 
into the system more quickly, and decrease the number of errors. You should start by 
reducing the number of data items required for each transaction. 
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8.1 Input necessary data only. Do not input a data item unless it is needed by the 
system. A completed order form, for example, might contain the name of the 
clerk who took the order. If that data is not needed by the system, the user 
should not enter it. 

8.2 Do not input data that the user can retrieve from system files or calculate 
from other data. In the order system example shown in Figure 8-15 on 
page 314, the system generates an order number and logs the current date 
and time. Then the user enters a customer ID. If the entry is valid, the system 
displays the customer name so the user can verify it. The user then enters the 
item and quantity. Note that the description, price, extended price, total price, 
sales tax, and grand total are retrieved automatically or calculated by the 
system. 

8.3 Do not input constant data. If orders are in batches with the same date, then 
a user should enter the order date only once for the first order in the batch. If 
orders are entered online, then the user can retrieve the order date automati
cally using the current system date. 

8.4 Use codes. Codes are shorter than the data they represent, and coded input 
can reduce data entry time. You will learn more about various types of codes 
in Chapter 9, Data Design. 

CASE IN POINT 8.2: BOOLEAN TOYS 

When should a systems analyst decide a design issue, and when should users be allowed to 
select what works best for them? The field of ergonomics is concerned with improving the 
work environment and studying how users interact with their environment-

Suppose you are a systems analyst studying the order processing system at Boolean Toys, 
a fast-growing developer of software for preschool children. You know that many data entry 
users have complained about the input screens. Some users would prefer to rearrange the 
order of the fields; others would like to change the background color on their screens; still 
others want shortcuts that would allow them to avoid a ser ies of introductory screens. 

What if Boolean's users could customize their own data entry screens w ithout assis
tance from the IT staff by using a menu-driven utility program? What would be the pros and 
cons of such an approach? 

SOURCE DOCUMENT AND fORM DESIGN 
No matter how data enters an information system, the quality of the output is only as 
good as the quality of the input. The term garbage in, garbage out (GIGO), is familiar 
to IT professionals, who know that the best time to avoid problems is when the data 
is entered. The main objective is to ensure the quality, accuracy, and timeliness of 
input data. Unfortunately, the dream of a "paperless office" has never been realized. 
Even with RFID technology and automated data capture, we still enter data on source 
documents and forms, and instead of a human-computer interface, systems analysts 
must deal with the challenge of a human-paper interface. 

A source document collects input data, triggers or authorizes an input action, 
and provides a record of the original transaction. During the input design stage, you 
develop source documents that are easy to complete and use for data entry. Source 
documents generally are paper-based, but also can be provided online. Either way, the 
design considerations are the same. 
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Pr inted Output 

Consider a time when you struggled to complete a poorly 
designed form. You might have encountered insufficient 
space, confusing instructions, or poor organization, all symp
toms of incorrect form layout. 

Good form layout makes the form easy to complete and 
provides enough space, both vertically and horizontally, for 
users to enter the data. A form should indicate data entry posi
tions clearly using blank lines or boxes and descriptive cap-
tions. Also consider using check boxes whenever possible, so 
users can select choices easily. However, be sure to include an 
option for any input that does not match a specific check box. 

The placement of information on a form also is important. 
Source documents typically include most of the zones shown 
in Figure 8-18. The heading zone usually contains the com
pany name or logo and the title and number of the form. The 
control zone contains codes, identification information, num
bers, and dates that are used for storing completed forms. The 
instruction zone contains instructions for completing the form. 
The main part of the form, called the body zone, usually takes 
up at least half of the space on the form and contains captions 

FIGURE 8-18 Source document zones. 
and areas for entering variable data. If totals are included on 
the form, they appear in the totals zone. Finally, the authoriza
tion zone contains any required signatures. 

Information should flow on a form from left to right and top to bottom to match 
the way users read documents naturally. That layout makes the form easy to use for 
the individual who completes the form, and for users who enter data into the system 
using the completed form. 

The same user-friendly design principles also apply to printed forms such as 
invoices and monthly statements, except that heading information usually is pre
printed. You should make column headings short but descriptive, avoid nonstandard 
abbreviations, and use reasonable spacing between columns for better readability. 

The order and placement of printed fields should be logical, and totals should be 
identified clearly. When designing a preprinted form, you should contact the form's 
vendor for advice on paper sizes, type styles and sizes, paper and ink colors, field 
placement, and other important form details. Your goal is to design a form that is 
attractive, readable, and effective. 

Layout and design also are important on Web-based forms, and you can find many 
resources that will help you design efficient, user-friendly forms. For example, Luke 
Wroblewski, a well-known author and consultant, maintains a Web site at www.lu.kew 
.com. His site offers valuable suggestions, guidelines, and examples of Web-based forms. 

PRINTED OUTPUT 

Before designing printed output, ask yourself several questions: 

• Why is this being delivered as printed output, rather than screen-based infor-
mation, with an option for users to view, print, or save as needed? 

• Who wants the information, why is it needed, and how will it be used? 
• What specific information will be included? 
• Will the printed output be designed for a specific device? 
• When and how will the information be delivered, and how often must it 

be updated? 
• Do security or confidentiality issues exist? How will they be managed? 
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Pr inted Output 

The design process should not begin until you have answered the questions. Some 
information probably was gathered during the systems analysis phase. To complete 
your understanding, you should meet with users to find out exactly what kind of 
output they are requesting. You can use prototypes and mock-ups to obtain feedback 
throughout the design process. 

Overview of Report Design 

Although many organizations strive to reduce the flow of paper and printed reports, 
few firms have been able to eliminate printed output totally. Because they are porta
ble, printed reports are convenient, and even necessary in some situations. Many 
users find it handy to view screen output, then print the information they need for a 
discussion or business meeting. Printed output also is used in turnaround documents, 
which are output documents that are later entered back into the same or another 
information system. In some areas, your telephone or utility bill, for example, might 
be a turnaround document printed by the company's billing system. When you return 
the required portion of the bill with your check, the bill is scanned into the company's 
accounts receivable system to record the payment accurately. 

Designers use a variety of styles, fonts, and images to produce reports that are 
attractive and user friendly. Whether printed or viewed on-screen, reports must be 
easy to read and well organized. Rightly or wrongly, some managers judge an entire 
project by the quality of the reports they receive. 

Database programs such as Microsoft Access include a variety of report design 
tools, including a Report Wizard, which is a menu-driven feature that designers can 
use to create reports quickly and easily. Microsoft Access also provides a comprehen
sive guide to designing reports, as shown in Figure 8-19. 

_ .... Dikw.- p 

Introduction to reports 

MwnJ'i'IW._ ... ¢ I JUUI)pc:illy-~tD_..... ......... WiiWI.WciM&f<ur---.JW ...... 
....... ... ,.,...., • ......,........,.. ,.,.,..,. tor •J'O'II' ~- • ........,....., .............. 
... .,.. ~ ..... """'-"'"'9JON ... .,...,.,.... 

.,..,....,, ,,,liM itll\lllsaol,....-.fM:Ieeoft~J)lflW.,.,._,_.,dw'DIIt,_.,. 

- ... """" .. --.. -·--.. --... -clll& ... -10 ....................... 

FIGURE 8-19 Microsoft offers suggestions, tips, and a video that can help you design better forms and reports. 
Scn:mlhc~ u~.:d v.'t.l1 penn..s>o11 tern M:crostit 
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322 Pr inted Output 

Although the vast majority of reports are designed graphically, some systems still 
produce one or more character-based reports that use a character set with fixed spac
ing. Printing character-based reports on high-speed impact printers is a fast, inexpen
sive method for producing large-scale reports, such as payroll or inventory reports, 
or registration rosters at a school. This is especially true if multiple copies are 
required. 

Types of Reports 

To be useful, a report must include the information that a user needs. From a user's 
point of view, a report with too little information is of no value. Too much informa
tion, however, can make a report confusing and difficult to understand. When design
ing reports, the essential goal is to match the report to the user's specific information 
needs. Depending on their job functions, users might need one or more of the reports 
described in the following sections. 

DETAIL REPORTS A detail report produces one or more lines of output for each 
record processed. Because it contains one or more lines for each record, a detail 
report can be quite lengthy. Consider, for example, a large auto parts business. If the 
firm stocks 3,000 parts, then the detail report would include 3,000 detail lines on 
approximately 50 printed pages. A user who wants to locate any part in short supply 
has to examine 3,000 detail lines to find the critical items. A better alternative might 
be an exception report. 

EXCEPTION REPORTS An exception report displays only those records that 
meet a specific condition or conditions. Exception reports are useful when the user 
wants information only on records that might require action, but does not need to 
know the details. For example, a credit manager might use an exception report 
to identify only those customers with past-due accounts, or a customer service 
manager might want a report on all packages that were not delivered within a 
specified time period. 

SUMMARY REPORTS Upper-level managers often want to see total figures and do 
not need supporting details . A sales manager, for example, might want to know total 
sales for each sales representative, but not want a detail report listing every sale 
made by them. In that case, a summary report is appropriate. Similarly, a personnel 
manager might need to know the tota l regular and overtime hours worked by 
employees in each store but might not be interested in the number of hours worked 
by each employee. 

User Involvement 

Users should approve all report designs in advance. The best approach is to prepare a 
sample report, called a mock-up, or prototype, for users to review. The sample should 
include typical field values and contain enough records to show all the design fea
tures. Depending on the type of printed output, you can create a Microsoft Word doc
ument or use a report generator to create mock-up reports. 

Report Design Principles 

Printed reports must be attractive, professional, and easy to read. For example, a 
well-designed report should provide totals and subtotals for numeric fields. In the 
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Printed Output 

report shown in Figure 8-20, notice that when the value of a control field, such as 
Store Number, changes, a control break occurs. A control break usually causes specific 
actions, such as printing subtotals for a group of records. That type of detail report is 
called a control break report. To produce a control break report, the records must be 
arranged, or sorted, in control field order. 

Good report design requires effort and attention to detail. To produce a well
designed report, the analyst must consider design features such as report headers and 
footers, page headers and footers, column headings and alignment, column spacing, 
field order, and grouping of detail lines. 

REPORT HEA DERS AND FOOTERS Every report should have a report header 
and a report footer. The report header, which appears at the beginning of the 
report, identifies the report, and contains the report title, date, and other necessary 
information. The report footer, which appears at the end of the report, can include 
grand tota ls for numeric fields and other end-of-report information, as shown in 
Figure 8-20. 

PAGE H EADERS AND FOOTERS Every page should include a page header, which 
appears at the top of the page and includes the column headings that identify the 
data. The headings should be short but descriptive. Avoid abbreviations unless you 

identifying fields hours fields 

Employee Hours 
Week ending date: 6/28/2013 

Store Employee Regular Overtime Total 
Number Name Position Hours Hours Hours 

8 Andres, Marguerite Clerk 20.0 0.0 20.0 
8 Bogema. Michelle Clerk 12.5 0.0 12.5 
8 Davenport, Kim Asst Mgr 40.0 5.0 45.0 
8 Lemka, Susan Clerk 32.7 0.0 32.7 
8 Ramirez. Rudy Manager 40.0 8.5 48.5 
8 Ullery, Ruth Clerk 20.0 0.0 20.0 

control break 
on Store Store 8 totals : 165.2 13.5 178.7 

Number field 

17 De Martini, Jennifer Clerk 40.0 8.4 48.4 
17 Haff, Usa Manager 40.0 0.0 40.0 
17 Rittenbery, Sandra Clerk 40.0 11.0 51 .0 
17 Wyer, Elizabeth Clerk 20.0 0.0 20.0 
17 Zeigle<, Cecille Clerk 32.0 0.0 32.0 

Store 17 totals : 172.0 19.4 191.4 

Grand totals: 337.2 32.9 370.1 

Page 1 

FIG URE 8-20 The Employee Hours report is a detail report with control breaks, subtotals, and grand totals. 
Notice that a report header identifies the report. a page header contains column headings. a group footer contains 
subtotals for each store, a report footer contains grand totals, and a page footer identifies the page number. 
e Cer<&Jee lc.::mlltl! i014 

} report header 

} 

} group loote< 

} report looter 

} page looter 
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324 Pr inted Output 

Access Help - 1::1 

• P Search • 

Create a grouped or summary report 

lnformat>On os ellen easoer to understand when A 1S diVIded into groups FC)( example, a report that groups sales 
by regiOn can hlghhgllt !rends that ~rw1se m!Qht go unnot1ced In addition, plac1ng totals at the end of each 
group 11'1 your report can replace a lot of manual •nteracllon With a calculator 

MICtOSOII Access 2010 makes wcrklng w1th grouped reports easy You can create a basiC grouped report by 
USIIIQ the Repo<t WIZard you can add grouping and sortlllQ to an exJsbng report, or you can rev1se grouping and 
sortlf>g opllOnS that have already been defined 

In this article 
• Create a quc:k grouped C)( sorted repo<t 
• Buold a new grouped report by lOSing the Repo<t WIZard 
• Add "' moclily groupong and SOrllllQ 1n an ex1st•ng report 

AI A«tJ.' I 0 Conntcttd to Ofhct.<om 

FIGURE 8-2 1 Microsoft Access includes an easy-to-use tool for grouping data. 
Scn:ell'.tv.>l u~ W".h ;crm$$ Cl'l from MJO"CioOI't. 

know that users will understand them clearly. Either a page header or a page footer, 
which appears at the bottom of the page, is used to display the report title and the 
page number. 

Database programs such as Microsoft Access make it easy to create groups 
and subgroups based on particular fields. You also can have the report calculate and 
display totals, averages, record counts, and other data for any group or subgroup. For 
example, in a large company, you might want to see total sales and number of sales 
broken down by product within each of the 50 states. The screen shown in Figure 8-21 
is an Access Help screen that refers to a step-by-step process for creating multilevel 
groupmg. 

REPEATING FIELDS Report design is an art, not a science. User involvement is 
essential, but users often don't know what they want without seeing samples. For 
example, consider the issue of repeating fields. The sample report in Figure 8-20 
repeats the store number on every row. Is that a good thing? The best advice is to 
ask users what they think and be guided accordingly. A similar issue exist.s with 
regard to the overtime hours column. ls it better to print the zero overtime data, or 
only print actual hours, so the data stands out clearly? Again, the best answer is usu
ally the one that works best for users. 

CONSISTENT DESIGN Look and feel are important to users, so reports should be 
uniform and consistent. When a system produces multiple reports, each report 
should share common design elements. For example, the date and page numbers 
should print in the same place on each report page. Abbreviations used in reports 
also should be consistent. For example, when indicating a numeric value, it is confus
ing for one report to use#, another NO, and a third NUM. Items in a report also 
should be consistent. If one report displays the inventory location as a shelf number 
column followed by a bin number column, that same layout should be used on all 
inventory location reports. 
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Technology Issues 

CASE IN POINT 8.3: LAZY EDDIE 

Lynn Jennings is the IT manager at Lazy Eddie, a chain that specializes in beanbag chairs and 
recl iners. She asked Jan Lauten, a senior systems analyst, to review the large number of 
printed reports that are distributed to Lazy Eddie's 35 store managers. "Jan, I just can't 
believe that our people really read all of those reports;' Lynn said. "We constantly add new 
reports, and we never seem to eliminate the old ones. Sometimes I think all we're doing is 
keeping the paper companies in business!" Jan replied, " I agree, but what can we do1T he 
managers say they want the reports, but I always see them stacked on top of file cabinets. 
I've never seen anyone read a report." 

" I have an idea:· Lynn said. " I want you to come up with a procedure that requires users 
to review and justify their information needs to see if they really use the reports we send 
them. You could design a form that asks ifthe information still is required, and why. Try to get 
users to decide if a report is worth the cost of producing it. Do you think you can do it1" 

"Sure I can;' Jan replied. When Jan returned to her office, she wondered where to begin. 
What advice would you give to Jan1 

CASE IN POINT 8.4: Th.USTWORTHY INSURANCE COMPANY 

TrustWorthy Insurance maintains its headquarters in a large Midwestern city. Right now, a 
debate is raging in the IT department. Several analysts want to use standard, company-wide 
desktop screen layouts and icons. Others want to allow users to set up their screens any way 
they choose. Those who argue for standardization point out that Trustworthy employs a num
ber of part-time employees, who fill in for employees on vacation. W ithout a standard interface, 
these people would have to reorient to every workstation, and the proponents of standardiza
tion claim that would reduce productivity and increase costs. Those opposed to standardiza
tion believe that employees are most productive when they have control over their workplace, 
including the ability to design an interface they feel is attractive, even if no one else does. 

You are on a committee that was charged with resolving this issue, and yours is the tie-break
ing vote.What will you decide, and why1 

TECHNOLOGY ISSUES 

Unlike early innovations such as the mouse and the inkjet printer, most technology 
advances today affect both output and input. In a very real sense, output and input 
have become interdependent, as they are in a user interface, and it is difficult to cite 
examples of changes in one that would not cause, or at least encourage, changes in 
the other. For example, new touch-screen input technology generates output that must 
be properly designed and sized for a particular device, which might be a smartphone, 
a tablet, or a 23-inch desktop monitor. 

The following sections discuss output and input technology separately, but inter
face designers should always be alert to the possible opportunities, or potential prob
lems, of input/output linkage. 

Output Techno logy 

Although business information systems still provide most output as screen displays 
and printed matter, technology is having an enormous impact on how people com
municate and obtain information. This trend is especially important to firms that use 
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The Communication 
Tools in Part A of 
the Systems Analyst's 
Toolkit can help 
you communicate 
effectively with e-mail 
and other written 
communications. To 
learn more about 
these tools, turn to 

Part A of the four
part Toolkit that 
follows Chapter 12. 

Technology Issues 

information technology to lower their costs, improve employee productivity, and com
municate effectively with their customers. 

In addition to screen output and printed matter, output can be delivered in many 
ways. The system requirements document probably identified user output needs. 
Now, in the systems design phase, you will create the actual forms, reports, docu
ments, and other types of output that might be accessed from workstations, note
books, tablets, smartphones, and other devices. Also, you must consider how the 
information will be used, stored, and retrieved. The following subsections explain 
various output types and technologies. 

INTERNET-BASED INFORMATION DELIVERY Millions of firms use the Internet to 
reach new customers and market.s around the world. To support the explosive growth 
in e-commerce, Web designers must provide user-friendly screen interfaces that dis
play output and accept input from customers. For example, a business can link its 
inventory system to its Web site so the output from the inventory system is displayed 
as an online catalog. Customers visiting the site can review the items, obtain current 
prices, and check product availability. 

Another example of Web-based output is a system that provides customized re
sponses to product or technical questions. When a user enters a product inquiry or 
requests technical support, the system responds with appropriate information from 
an on-site knowledge base. Web-based delivery allows users to download a universe 
of files and documents to support their information needs. For example, the Web pro
vides consumers with instant access to brochures, product manuals, and parts lists; 
while prospective home buyers can obtain instant quotes on mortgages, insurance, 
and other financia l services. 

To reach prospective customers and investors, companies also use a live or prere
corded Webcast, which is an audio or video media file distributed over the Internet. 
Radio and TV stations also use this technique to broadcast program material to their 
audiences. 

E-MAIL E-mail is an essential means of internal and external business communica
tion. Employees send and receive e-mail on local or wide area networks, including 
the Internet. Companies send new product information to customers via e-mail, and 
financial services companies use e-mail messages to confirm online stock trades. 
Employees use e-mail to exchange documents, data, and schedules and to share 
business-related information they need to perform their jobs. In many firms, e-mail 
has virtually replaced traditional memos and printed correspondence. 

BLOGS Web-based logs, called blogs, are another form of Web-based output. 
Because blogs are journals written from a particular point of view, they not only 
deliver facts to Web readers, but also provide opinions. Blogs are useful for posting 
news, reviewing current events, and promoting products. 

INSTANT MESSAGING This popular form of communication is another way for in
dividuals and companies to communicate effectively over the Internet. Although some 
users feel that it can be a distraction, others like the constant flow of communication, 
especially as a team member in a collaborative situation. 

WIRELESS DEVICES Messages and data can be transmitted to a wide array of 
mobile devices, including tablet computers, smartphones, and similar wireless products 
that combine portable computing power, multimedia capability, and Internet access. 

DIGITALAUDIO,IMAGES,ANDVIDEO Sounds, images, and video clips can be cap
tured, stored in digital format, and transmitted as output to users who can reproduce 
the content. 
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Technology Issues 

Audio or video output can be attached to an e-mail message or inserted as a clip in 
a Microsoft Word document. Businesses also use automated systems to handle voice 
transactions and provide information to customers. For example, using a telephone 
keypad, a customer can confirm an airline seat assignment, check a credit card bal
ance, or determine the current price of a mutual fund. 

If a picture is worth a thousand words, then digital images and video clips certainly 
are high-value output types that offer a whole new dimension. For example, an insurance 
adjuster with a digital camera phone can take a picture, submit the image via a wireless 
device, and receive immediate authorization to pay a claim on the spot. If images are a 
valuable form of output, video clips are even better in some situations. For example, video 
clips provide online virtual tours that allow realtors to show off the best features of homes 
they are marketing. The user can zoom in or out, and rotate the image in any direction. 

PODCASTS A podcast is a specially formatted digital audio file that can be down
loaded by Internet users from a variety of content providers. Many firms use podcasts 
as sales and marketing tools, and to communicate with their own employees. Using 
software such as iTunes, you can receive a podcast, launch the file on your compute~; 
and store it on your portable player. Podcasts can include images, sounds, and video. 

AUTOMATED FACSIMILE SYSTEMS An automated facsimile or faxback system 
allows a customer to request a fax using e-mail, via the company Web site, or by 
telephone. The response is transmitted in a matter of seconds back to the user's fax 
machine. Although most users prefer to download documents from the Web, many 
organizations, including the U.S. Department of Transportation, still offer an auto
mated faxback service as another way to provide immediate response 24 hours a day. 

COMPUTER OUTPUT TO MICROFILM (COM) Computer output to microfilm (COM) 
is often used by large firms to scan and store images of original documents to provide 
high-quality records management and archiving. COM systems are especially important 
for legal reasons, or where it is necessary to display a signature, date stamp, or other 
visual features of a document. 

COMPUTER OUTPUT TO DIGITAL MEDIA This process is used when many paper 
documents must be scanned, stored in digital format, and retrieved quickly. For ex
ample, if an insurance company stores thousands of paper application forms, special 
software can treat the documents as data and extract information from a part icular 
column or area on the form. Digital storage media can include magnetic tape, CDs, 
DVDs, and high-density laser disks. 

SPECIALIZED FORMS OF OUTPUT An incredibly diverse marketplace requires 
many forms of specialized output and devices. For example: 

• Portable, Web-connected devices that can run multiple apps, handle multimedia 
output, and provide powerful, multipurpose communication for users 

• Retail point-of-sale terminals that handle computer-based credit card transac
tions, print receipts, and update inventory records 

• Automatic teller machines (ATMs) that can process bank transactions and print 
deposit and withdrawal slips 

• Special-purpose printers that can produce labels, employee ID cards, driver's 
licenses, gasoline pump receipts, and, in some stares, lottery tickets 

• Plotters that can produce high-quality images such as blueprints, maps, and 
electronic circuit diagrams 

• Electronic detection of data embedded in credit cards, bank cards, and employee 
identification cards 
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328 Technology Issues 

Input Technology 

Input technology has changed dramatically in recent years. In addition to traditional 
devices and methods, there has been a rapid expansion of new hardware and ways 
to capture and enter data into a system, some of which are shown in Figure 8-22. 
Businesses are using the new technology to speed up the input process, reduce 
costs, and capture data in new forms, such as the digital signature shown in 
Figure 8-23. 

Traditional 

Keyboard 

Mouse 

Pointing devices 

Microphone 

OCR (optical character 
recognition) 
MICA (magnetic ink character 
recognition) 

Graphic input devices 

INPUT TECHNOLOGY 

Evolving 

Body motion detection 

Advanced voice recognition 

Biological feedback 

Embedded magnetic data 

AFID 

Advanced optical recogn~ion 

Physical adaptatioo devices 

Emerging 

Brain·Computer Interface (BCI) 

Neural networks 

Artificial intelligence (AI) 

Advanced motioo sensors 

T wo·way satellite interlace 

Virtual environments 

3-D technology 

FIGURE 8-22 Input devices can be very traditional. or based on the latest technology. 
CCe:!EI:t,"t! lnmnt: 2014-

Input methods should be cost-efficient, timely, and as simple as possible. Systems 
analysts study transactions and business operations to determine how and when data 
should enter the system. Usually, the first decision is whether to use batch or online 
input methods. Each method has advantages and disadvantages, and the systems ana
lyst must consider the following factors . 

BATCH INPUT Using batch input, data entry usually is performed on a specified 
time schedule, such as daily, weekly, monthly, or longer. For example, batch input 

occurs when a payroll department col
lects time cards at the end of the week 
and enters the data as a batch. Another 
example is a school that enters all 
grades for the academic term in a batch. 

FIGURE 8-23 W hen a customer's signature is stored in d igital form, it 
becomes input to t he information system. 

ONLIN E INPUT Although batch input 
is used in specific situations, most busi
ness activity requires online data entry. 
The online method offers major advan
tages, including the immediate valida
tion and availability of data. A popular 
online input method is source data 
automation, which combines online 
data entry and automated data capture 
using input devices such as RFID tags 
or magnetic data strips. Source data 
automation is fast and accurate, and 
minimizes human involvement in the 
translation process. e h11:Bl'iS!.<:<kf:ho-.o.cO!I'I 
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Security and Contro l Issues 

Many large companies use a combination of source data automation and a power
ful communication network to manage global operations instantly. Some common 
examples of source data automation are: 

• Businesses that use point-of-sale (POS) terminals equipped with bar code scan
ners and magnetic swipe scanners to input credit card data. 

• Automatic teller machines (ATMs) that read data strips on bank cards. 
• Factory employees who use magnetic ID cards to clock on and off specific 

jobs so the company can track production costs accurately. 
• Hospitals that imprint bar codes on patient identification bracelets and 

use portable scanners when gathering data on patient treatment and 
medication. 

• Retail stores that use portable bar code scanners to log new shipments and 
update inventory data. 

• Libraries that use handheld scanners to read optical strips on books. 

TRADE-OFFS Although online input offers many advantages, it does have some 
disadvantages. For example, unless source data automation is used, manual data 
entry is slower and more expensive than batch input because it is performed 
at the time the transaction occurs and often done when computer demand is at 
its highest. 

The decision to use batch or online input depends on business requirements. For 
example, hotel reservations must be entered and processed immediately, but hotels 
can enter their monthly performance figures in a batch. In fact, some input occurs 
naturally in batches. A cable TV provider, for example, receives customer payments in 
batches when the mail arrives. 

SECURITY AND CONTROL ISSUES 

A company must do everything in its power to protect its data. This includes not only 
the firm's own information, but that of its customers, employees, and suppliers. Most 
assets have a va lue, but corporate data is priceless because without safe, secure, accu
rate data, a company cannot function. 

The following sections discuss output and input data security and control. 

Output Security and Control 

Output must be accurate, complete, current, and secure. Companies use various out
put control methods to maintain output integrity and security. For example, every 
report should include an appropriate title, report number or code, printing date, and 
time period covered. Reports should have pages that are numbered consecutively, 
identified as Page nn of nn, and the end of the report should be labeled clearly. Control 
totals and record counts should be reconciled against input totals and counts. Reports 
should be selected at random for a thorough check of correctness and completeness. All 
processing errors or interruptions must be logged so they can be analyzed. 

Output security protects privacy rights and shields the organization's proprietary 
data from theft or unauthorized access. To ensure output security, you must perform 
several important tasks. First, limit the number of printed copies and use a tracking pro
cedure to account for each copy. When printed output is distributed from a central loca
tion, you should use specific procedures to ensure that the output is delivered to 
authorized recipients only. That is especially true when reports contain sensitive infor
mation, such as payroll data. All sensitive reports should be stored in secure areas. All 
pages of confidential reports should be labeled appropriately. 
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330 Security and Control Issues 

As shown in Figure 8-24, it is 
important to shred sensitive reports, 
out-of-date reports, and output from 
aborted print runs. Blank check forms 
must be stored in a secure location and 
be inventoried regularly to verify that 

CP"''*"""' no forms are missing. If signature 
stamps are used, they must be stored in 
a secure location away from the forms 
storage location. 

In most organizations, the IT 
department is responsible for output 
control and security measures. Systems 
analysts must be concerned with secu
rity issues as they design, implement, 

FIGURE 8-24 To maintain output security, it is important to shred sensitive and support information systems. 
material. Whenever possible, security should be 
ec""'"~'-""""'"""""" designed into the system by using pass-

words, shielding sensitive data, and 
controlling user access. Physical security always will be necessary, especially in the 
case of printed output that is tangible and can be viewed and handled easily. 

Enterprise-wide data access creates a whole new set of security and control issues. 
Many firms have responded to those concerns by installing diskless workstations. A 
diskless workstation is a network terminal that supports a full-featured user interface, 
but limits the printing or copying of data, except to certain network resources that can 
be monitored and controlled. This concept worked well with terminals that had limited 
hardware and sofrware features. 

However, over time, the number of removable media devices has expanded greatly, 
along with a wide variety of physical interfaces such as USB, Fire Wire, and PCMCIA, 
as well as wireless interfaces such as Wi-Fi and Bluetooth. A popular security solution 
is the use of a network-based application, often called a port protector, that controls 
access to and from workstation interfaces. 

Input Security and Control 

Input control includes the necessary measure.s to ensure that input data is correct, 
complete, and secure. You must focus on input control during every phase of input 
design, starting with source documents that promote data accuracy and quality. When 
a batch input method is used, the computer can produce an input log file that identi
fies and documents the data entered. 

Every piece of information should be traceable back to the input data that 
produced it. That means that you must provide an audit trail that records the source 
of each data item and when it entered the system. In addition to recording the origi
nal source, an audit trail must show how and when data is accessed or changed, 
and by whom. All those actions must be logged in an audit trail file and monitored 
carefully. 

A company must have procedures for handling source documents to ensure that 
data is not lost before it enters the system. All source documents that originate from 
outside the organization should be logged when they are received. Whenever source 
documents pass between departments, the transfer should be recorded. 

Data security policies and procedures protect data from loss or damage, which is a 
vital goal in every organization. If the safeguards are not 100% effective, data recov
ery utilities should be able to restore lost or damaged data. Once data is entered, the 
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Where Do We Go fro m He rei 

company should store source documents in a safe location for some specified length 
of time. The company should have a records retention policy that meets all legal 
requirements and business needs. 

Audit trail files and reports should be stored and saved. Then, if a data file is dam
aged, you can use the information to reconstruct the lost data. Data security also 
involves protecting data from unauthorized access. System sign-on procedures should 
prevent unauthorized individuals from entering the system, and users should change 
their passwords regularly. Having several levels of access also is advisable. For exam
ple, a data entry person might be allowed to view a credit limit, but not change it. 
Sensitive data can be encrypted, or coded, in a process called encryption, so only users 
with decoding sofrware can read it. 

WHERE Do WE Go FROM HERE? 

The systems design phase begins with user interface design, followed by chapters on 
data design and system architecture. At this point, you should keep in mind that the 
deeper you go in the systems design process, the more expensive it will be to make 
changes and correct mistakes. You must be sure that you are aligned with users, and 
be alert for any changes or modifications that would affect your timetable or develop
ment costs. Two strategies that will help avoid major problems are a modular design 
approach and the use of prototyping. The following sections discuss these topics. 

Modular Design 

o In a modular design, you create individual components, called modules, which 
connect to a higher-level program or process. In a structured design, each mod
ule represents a specific process, which is shown on a DFD and documented in 
a process description. If you are using an object-oriented design, as described in 
Chapter 6, object classes are represented by code modules. You will learn more 
about modular design in Chapter 11, which describes systems implementation. 

o You should try to design modules that perform a single function. Independent 
modules provide greater flexibility because they can be developed and tested 
individually, and then combined or reused later in the development process. 
Modular design is especially important in designing large-scale systems because 
separate teams of analysts and programmers can work on different areas and 
then integrate the results. 

Prot otyping 

Prototyping produces an early, rapidly constructed working version of the proposed 
information system, called a prototype. Prototyping, which involves a repetitive se
quence of analysis, design, modeling, and testing, is a common technique that can 
be used to design anything from a new home to a computer nerwork. For example, 
engineers use a prototype to evaluate an aircraft design before production begins, as 
shown in the wind tunnel testing in Figure 8-25 on the next page. 

User input and feedback is essential at every stage of the systems development pro
cess. Prototyping allows users to examine a model that accurately represents system 
outputs, inputs, interfaces, and processes. Users can "test-drive" the model in a risk
free environment and either approve it or request changes. In some situations, the 
prototype evolves into the final version of the information system. In other cases, the 
prototype is intended only to validate user requirements and is discarded afterward. 
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332 Where Do We Go from Here! 

Perhaps the most intense form of proto
typing occurs when agile methods are used. 
As you learned in Chapter 1, agile methods 
build a system by creating a series of proto
types and constantly adjusting them to user 
requirements. As the agile process contin
ues, developers revise, extend, and merge 
earlier versions into the final product. An 
agile approach emphasizes continuous feed
back, and each incremental step is affected 
by what was learned in the prior steps. 

Systems analysts generally use two pro
totyping methods, system prototyping and 
design prototyping. 

FIGURE 8-25 Wind tunnel testing is a typical example of prototyping. 
Co~.orte~y o( l\ASA 

SYSTEM PROTOT YPING System proto
typing produces a full-featured, working 

model of the information system. A 
system prototype that meets all require
ments is ready for implementation, 

Planning 

Analysis Design System 
prototype 

lmplem1:~ I 
thesys~ 

as shown in Figure 8-26. Because the 
model is "on track" for implementation, 
it is especially important to obtain user 
feedback, and to be sure that the proto
type meets all requirements of users and 
management. 

DESIGN PROTOT YPING Systems 
analysts also use prototyping to verify 
user requirements, after which the pro
totype is discarded and implementation 
continues, as shown in Figure 8-27. The 

FIGURE 8-26 The end product of system prototyping is a working model of 
t he information system, ready for implementation. 

approach is called design prototyping, or 
throwaway prototyping. In this case, the 
prototyping objectives are more limited, 
but no less important. The end product 
of design prototyping is a user-approved 
model that documents and benchmarks 

the features of the finished system. Design prototyping makes it possible to capture user 
input and approval while continuing to develop the system within the framework of the 
SD LC. Systems analysts typically use design prototyping as they construct outputs, 
inputs, and user interfaces. 

TRADE-O FFS Prototyping offers many benefits, including the following: 
o Users and systems developers can avoid misunderstandings. 

o System developers can create accurate specifications for the finished system based 
on the prototype. 

o Managers can evaluate a working model more effectively than a paper 
specification. 

o Systems analysts can use a prototype to develop testing and training procedures 
before the finished system is available. 

o Prototyping reduces the risk and potential financial exposure that occur when a 
finished system fails to support business needs. 
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Chapte r Summa ry 

Although most systems analysts be
lieve that the advantages of prototyping 
far outweigh any disadvantages, you 
should consider the following potential 
problems: 

• The rapid pace of development can 
create quality problems, which are 
not discovered until the finished 
system is operational. 

• Other system requirements, such 
as reliability and maintainability, 
cannot be tested adequately using a 
prototype. 

Planning 

Analysis Design Design 
prototype 

333 

• In very complex systems, the proto
type can become unwieldy and dif
ficult to manage. 

Use review J 
and approval 

A QUESTION OF ETHICS 

FIG URE 8-27 The end product of design prototyping is a user-approved 
model that documents and benchmarks the features of the finished system. 
~ Cenwe le:.nunlllOI-4 

jacob thought that he did a good job of designing the company's tech support Web page, 
but Emily, his supervisor, isn't so sure. She is concerned that jacob's design is very similar to 
a page used by the company's major competitor, and she asked him whether he had used 
any HTML code from that site in his design.A ithough j acob didn't copy any ofthe code, he 
did examine it in his Web browser to see how they handled some design issues. 

Emily asked jacob to investigate Web page copyright issues and report back to her. In 
his research, he learned that outright copying wou ld be a copyright violation, but merely 
viewing other sites to get design ideas would be permissible.What is not so clear is the 
gray area in the middle. jacob asked you, as a fr iend, for your opinion on this question: Even 
if no actual copying is involved, are there eth ical constraints on how far you should go in 
using the creative work of others! How would you answer jacob! 

CHAPTER SUMMARY 

The purpose of systems design is to create a physical model of the system that satis
fies the design requirements that were defined during the systems analysis phase. The 
chapter began with a discussion of user interface design and human-computer inter
action (HCI) concepts. A graphical user interface (GUI) uses visual objects and tech
niques that allow users to communicate effectively with the system. User-centered 
design principles include: understanding the business, maximizing graphic effective
ness, thinking like a user, using models and prototypes, focusing on usability, inviting 
feedback, and documenting everything. 

When you design the interface itself, you should try to make it transparent; create 
an interface that is easy to learn and use; enhance user productivity; make it easy to 
obtain help or correct errors; minimize input data problems; provide feedback; create 
an attractive layout and design; and use familiar terms and images. You also can add 
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334 C hapter Summary 

control features, such as menu bars, tool bars, drop-down list boxes, dialog boxes, 
toggle buttons, list boxes, option buttons, check boxes, and command buttons. 
Controls are placed on a main switchboard, which is like a graphical version of a 
mammenu. 

The chapter described various types of printed reports, including detail, exception, 
and summary reports . You learned about the features and sections of reports, includ
ing control fields, control breaks, report headers and footers, page headers and foot
ers, and group headers and footers. You also learned about other types of output, 
such as Web-based information delivery, audio output, instant messaging, podcasts, 
e-mail, and other specialized forms of output. 

The discussion of input design began with a description of source documents and 
the various zones in a document, including the heading zone, the control zone, the 
instruction zone, the body zone, the totals zone, and the authorization zone. The dis
cussion of data entry screen design explained the use of input masks and validation 
rules to reduce data errors. Input masks are like templates that only permit certain 
combinations of characters, and data validation rules can provide checks to ensure 
that inappropriate data is prevented from entering the system. These checks can 
include data sequence, existence, range and limit, reasonableness, and validity, among 
others. 

You also learned about batch and online input methods, input media and proce
dures, and input volume. Input methods include data capture and data entry. Data 
capture, which may be automated, involves identifying and recording source data. 
Data entry involves converting source data into a computer-readable form and enter
ing it into the system. New technology offers optical and voice recognition systems, 
biological feedback devices, motion sensors, and a variety of graphical input devices. 

Finally, you learned about security and control. Output control includes physical 
protection of data and reports, and control of unauthorized ports or devices that can 
extract data from the system. Input controls include audit trails, encryption, password 
security, data security, and the creation of access levels to limit persons authorized to 
view or use data. 
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Key Terms 

audit trail 301 
authorization zone 320 
automated facsimile 327 
batch 328 
batch control 318 
batch input 328 
blog 326 
body zone .320 
calendar control 313 
character-based report 322 
check box 313 

combination check 3 18 
command button 312 
computer output to microfilm (COM) 327 
context-sensitive 309 
control break 323 
control break report 323 
conrrol field 323 
control field order 323 
control zone 320 
data scx.urity 330 
data type check 3 18 
data validation rule 316 
default value 300 
design prototyping 332 
detail report 322 
dialog box 312 
diskless workstation 330 
elcc-rronic health records (EHR) 303 
encrypted 331 
encryption 331 
exception report 322 
existence check 3 18 
fax back 327 
forrn fill ing 313 
forrn layout .320 
garbage in, garbage out (GIGO) 319 
graphical user interface (CUI) 302 
grecnbar report 301 
hash totals 318 
heading zone 320 
human-computer interaction (HCI) 303 
input control .130 
input mask 314 
instruction zone 320 
limit check 318 
list box 312 

magnetic data strip 328 
menu bar 312 
mock-up 322 
modular design 331 
module 331 
natural language 308 
online data entry 328 
option button 312 
output control 329 
output security 329 
page footer 324 
page header 323 
podcast 327 
port protector 330 
process-control 302 
prototype 331 
prototyping 331 
radio button 312 
range check 318 
reasonableness check 318 
records retention policy 331 
report footer 323 
report header 323 
RFID tag 328 
scroll bar 312 
sequence check 316 
source data automation 328 
source document 319 
story board 3 06 
summary report 322 
switchboard 311 
system prototyping 332 
systems design 300 
throwaway prototyping 332 

toggle button 312 
toolbar 312 
totals zone .320 
transparent interfaoc 303 
turnaround document 321 
usability 302 
usability merrics 306 
user-centered 303 
user interfaoc (UI) 302 
uscr-sclectod 309 
validity check 318 
Webcast 326 
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Chapter Exercises 

Questions 
1. Provide an overview of the systems design phase. 
2. Explain IBM's view of user interface design. 
3. Describe the habits of successful interface designers. 
4. List the eight main rules for user interface design. How would you rank them in order of importance? 

Explain your answer. 
5. How has input technology changed in recent years? Provide examples of traditional, evolving, and 

emerging input technology. 
6. What are input masks? What are va lidation rules? Why are they important? 
7. What is the difference between a detail report, a summary report, and an exception report? 
8. What are the main principles of source document design? 
9. Provide suggestions for reducing input volume. 

10. Describe modular design, and explain the two main prototyping methods. 

Discussion Topics 
1. Some systems analysts maintain that source documents are unnecessary. They say that all input can be 

entered d irectly into the system, without wasting time in an intermediate step. Do you agree? Can you 
think of any situations where source documents are essential? 

2. Some systems analysts argue, "Give users what they ask for. If they want lots of reports and reams of 
data, then that is what you should provide. Otherwise, they will feel that you are trying to tell them 
how to do their jobs." Others say, "Systems analysts should let users know what information can be 
obtained from the system. If you listen to users, you'll never get anywhere because they really don't 
know what they want and don't understand information systems." What do you think of these 
arguments? 

3. Suppose your network support company employs 75 technicians who travel constantly and work at 
customer sites. Your task is to design an information system that provides technical data and informa· 
tion to the field team. What types of output and information delivery would you suggest for the 
system? 

4. A user interface can be quite restrictive. For example, the interface design might not allow a user to 
exit to a Windows desktop or to log on to the Internet. Should a user interface include such restric
tions? Why or why not? 

Projects 
1. Visit the administrative office at your school or a local company. Ask to see examples of input 

screens. Analyze the design and appearance of each screen, and try to identify at least one possible 
improvement. 

2. Search the Web to find an especially good example of a user interface that includes guidelines in this 
chapter. Document your research and discuss it with your class. 

3. Review Figure 8-6 on page 304 and the accompanying text about EHR usability. During 2012, The 
U.S. Department of Health and Human Services launched an initiative to focus on this issue, with 
more input from medical professionals. Research the current status of EHR usability, and describe a ll 
noteworthy developments. 

4. Suggest at least two good examples and two bad examples of source document design. 

Cql~Ti~ 20U C<~ ~ All Ri~ Jt~\'fd, Ml)' WI bee~ 0(&111(<,1. ~ d11p~. in wholo Ill' i3 fWl.-~ w tl~nx :i,Vr.s. Wtt(' tir.l pv!)> OC'!II«II m.or be W!'fm1«1 £rvm e:,e elk-o.lk ~ t01r('4«(t.), 
&litQria) nvkw hMo ok(tll(l.l lh;,l •n)· w~ IX'!I1«11 Otoe$ n\1'1 a81(riollll) ' illt'!«ttllt q.-utJI I~"ttin& e<pcno:!>,Jf, (:(Oft(: IA-=c re.e...,~ !he :i~ 10 ~~ l!<.kliti(IO'I.-1 QO!I1(tl1 ll WI)' d~«~ -1 $11bo(qunr; n,;;. fO!riW«~, m;uiro ._ 

I 97812851713·~0_CHJ8.1ndd 336 29/11/12 l0:3S AM I 



App ly Your Knowledge 337 

ApplyYour Knowledge 

This section contains four mini-cases. Each case descr ibes a situation, explains your role, and requires you to apply 
what you leamed in the chapter. 

I 

2 

Able Communications 
Able Communications is a leading cable service provider in a metropolitan area. The new customer bill
ing system has caused an increase in complaints. Zoe Valine, the office manager, asked you to investigate 
the situation. After interviewing data entry operators and observing the online data input process, you 
are fairly certain that most errors occur when data is entered. 

Tasks 

1. Write a brief memo to Zoe explain ing the importance of data va lidation during the input 
process. 

2. Suggest at least three specific data validation checks that might help reduce input errors. 
3. Would a batch input system offer any advantages? Write a brief memo to Zoe stating your views. 
4. Suppose that Able Communications is predicting 25% annual growth, on a current base of 90,000 

customers. If the growth pattern holds, how many customers will Able have in three years? If it 
takes about 12 minutes to enter a new customer into the system, how many additional data entry 
operators will be needed to handle the growth next year? Assume that an operator works about 
2,000 hours per year. Also assume a 30% annual attrition rate for existing customers. 

Global Earth Mortgages 
Global Earth Mortgages is a mortgage lender that makes home loans and resells the loans to investors. 
To resell loans, strict legal guidelines must be followed. Global Earth want to develop a Web-based loan 
application system based on these guidelines. Because legal compliance is critical to Global Earth's 
business, you decided to create a prototype that users can test before the final design is implemented. 
You will be meeting new week with Joanie James, Global Earth's president, and you need to prepare 
for the meeting. 

Tasks 

1. What is a prototype and why is it an important tool for system designers? 
2. Explain two different ways that Global Earth might use prototypes. 
3. What are some of the advantages and disadvantages of protoryping? 
4. In addition to the wind tunnel shown in Figure 8-25 on page 332, think of at least three other 

products that would be good candidates for prototyping. 
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4 

ApplyYour Knowledge 

Mountain H igh RV Sales 
Mountain High RV Sales offers new and used recreational vehicles and campers. The company has a 
dealer network, but also maintains a Web site where prospective buyers and sellers can browse through 
the inventory of new and used vehicles. Mountain High has grown, and needs a new information system 
to manage the inventory, dealer operations, and information about prospective customers. Reed Perry, the 
owner, asked you to design sample computer screens and reports that the new system might produce. 

Tasks 

1. Design a switchboard that includes the main information management functions that Mountain 
High might need. Create a storyboard with a design layout that allows customers to perform the 
following functions: Obtain information about new RVs and campers, obtain information about 
used vehicles, send an inquiry e-mail to Mountain H igh, learn more about the company, or review 
links to other RV camping-related sites. 

2 . Prospective buyers might want to search for RVs and campers by features, size, price range, or man· 
ufacturer. Develop a screen design that would permit those choices. 

3. Suggest reports that might be useful to Mountain High's management. 
4. Suggest the general layout for a Web-based source document that prospective sellers could use to 

describe their RVs and campers. The information should include key features, manufacturer, year, 
length, asking price, and a field to upload photos. 

Terrier News 

Terrier News is a monthly newsletter devoted to various breeds of terriers and topics of interest to terrier 
owners and breeders. Annie West, the editor and publisher, asked you to help her design a system to enter 
and manage the hundreds of classified ads that Terrier News publishes. Some ads are for dogs wanted; 
some are for dogs for sale; and some offer products and services. 

Tasks 

1. Design a suitable source document for ads that are telephoned or mailed in. 
2 . Explain user-centered design principles in a brief memo to Annie. 
3. Suggest at least four user interface design guidelines for the new system. 
4. Suggest several types of controls that might be used on a switchboard you plan to design. Explain 

why you chose each control, and create a storyboard that shows the switchboard layout. 
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Case Studies 

Each chapter includes a Chapter Case, a Continuing Case, a Capstone Case, and an Online Case Simulation. You can 
leam more about the Online Case Simulation in the MIS CourseMate Features sect ion. 

Chapter Case: Tools 4 U 

Tools 4 U is a tool rental company that reaches out to people with little or no experience. The 
firm has a staff of technicians to help customers select the right tools, show them how to use the 
tools, and provide 24/7 support. 

Background 

The company is working on an online system to manage its growing business. The company asked 
you to help design the user interface. 

Tasks 

1. Design a data entry screen for entering new members. 
2. Design an online tool rental screen. You can use your imagination, but be sure to apply the 

principles discussed in this chapter. 
3. Suggest at least three data validation rules that might help reduce input errors for the system. 
4. Design a screen for managers, with weekly and monthly data on rentals, new customers, 

late charges, and anything else you think a store manager might want to review. Be sure to 
include numeric activity and dollar totals. 

Continuing Case: Personal Trainer, Inc. 

Personal Trainer, Inc. owns and operates fitness centers in a dozen Midwestern cities. The centers 
have done well, and the company is planning an international expansion by opening a new 
"supercenter" in the Toronto area. Personal Trainer's president, Cassia Umi, hired an IT 
consultant, Susan Park, to help develop an information system for the new facility. During the 
project, Susan will work closely with Gray Lewis, who will manage the new operation. 

Background 

Following the decision to use an in-house team to develop a design prototype, Susan began to 
work on the physical design for Personal Trainer's new information system. At this stage, she is 
ready to begin working with Gray on the output and user interface design. Together, Susan and 
Gray will seek to develop a user-centered design that is easy to learn and use. Personal Trainer 
users will include managers, fitness instructors, support staff, and members themselves. 

Tasks 
1. For the prototype user interface, design a switchboard that leads from main sections to sub· 

sections of related system tasks. The main sections may include member information, regis· 
tration, payments, fitness instructors, and any other top-level sections necessary for Personal 
Trainer's system. Subsections may include account information, class registration, schedules, 
and class rosters. Prepare storyboards that show the proposed screens, including at least two 
sublevel tasks for each action. 

(continues) 
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Continuing Case: Personal Trainer, Inc. 

2. Members need to be able to register for classes online. Follow the guidelines and 
suggestions in this chapter, and design an online class registration screen form. 

3. In addition to being available online, members can register for fitness classes through the 
mail or by dropping off a mail-in form. Follow the guidelines and suggestions in this chapter, 
and design a paper source document. 

4. Personal Trainer is very concerned about the security and protection of the information they 
collect in the new information system. Prepare a memo to Gray and Personal Trainer's staff 
that explains the input and output security controls that will be built into the new systems 
and the policies that will enforce these controls. 

Capstone Case: New Century Well ness Group 

New Century Wellness Group offers a holistic approach to healthcare with an emphasis on pre
ventive medicine as well as traditional medical care. In your role as an IT consultant, you will help 
New Century develop a new information system. 
Background 
Based on your presentation to New Century's partners, they decided to move forward with in
house development of a new business support system. 

They liked the idea of a vertical software package, but they want to be able to customize the 
user interface because New Century's business functions are more varied. However, it is very 
important that the new system allow future integration with vertical packages such as electronic 
health records, computerized provider order entry, and a clinical decision support system. 

Using the information you gained in the systems planning and analysis phases of the SDLC, 
you sit down to begin designing the user interface of the New Century's business support system. 
Before you begin, you decide to review the case studies, DFDs, and object-oriented diagrams you 
prepared in Chapters 5 and 6. 

Tasks 

1. Using the guidelines and suggestions in this chapter, design a user interface. Draw story· 
boards, then use Microsoft Access or another form-designing application to create the 
screens. 

2. Determine the data required for a new patient. Design an input source document that will be 
used to capture the patient's data and a data entry screen to enter the information into the 
system. 

3. What control features will you use in the input screens to aid in data entry? Give a 
specific example of how you will use at least eight different control features in the design of 
the user interface. 

4. In addition to printed reportS, what other output technologies could be used by New 
Century? 
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CASE Tool Workshop 

Systems analysts use CASE tools to help them plan, build, and maintain information systems. To leam more about 
CASE tools, tum to Part B of the Toolkit that follows Chapter 12. You can complete these tasks with the Visible 
Analyst® CASE tool, which is available with this textbook, or a similar tool. 

Background 
Suppose you work for an IT consulting firm that specializes in user interface design. One of the firm's clients is 
a CASE tool vendor. Before releasing the next version of its tool, the vendor wants your firm to analyze the 
user interface and offer suggestions about improving it if possible. 

Tasks 
1. Study the user interface in Visible Analyst or another CASE tool, consider the guidelines described in this 

chapter, and prepare a detailed recommendation for interface design changes, if any. Be sure to explain 
your reasons, and the results you hope to achieve. 

2. Assume that the client agreed to all your recommendations, but the improved version will not be avail
able for six months. In the interim, the client wants you to write step-by-step guidelines to help users 
navigate the existing interface. Select a user interface feature that definitely needs improvement, and write 
a brief set of t ips and user-friendly suggestions. 
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MIS CourseMate Features 

If you have an MIS CourseMate access code, you can reinforce and extend your learning with premium content 
created for this textbook. For example, you can launch interactive Video Learning Sessions to help you understand 
systems development concepts and practice your skills. In addition, you can use MindTap Reader. which is a full, 
interactive, digital e-book. 

MIS CourseMate also o ffers many learning features within each chapter, including an Online Case Simulation, a 
Critical Thinking Challenge, Video Learning Session Tasks, and a set of Learn It O nline activities. To log on to the MIS 
Course Mate site at www.cengagebrain.com, you must create a student account and register this book. 

Session 8: User Interface Design SCR 
Overview 
T he SCR Associates case study is a Web-based simulation that allows you ro practice your skills in a 
rea l-world envi ronment. The fi nn offers IT consulting, solutions, and training. SCR plans to open a new 
high-tech training center, and needs to develop a Training Information Management System (TIMS) ro 
support the center. You are a newly hired systems analyst reporting ro Jesse Baker, systems group manager, 
and will help her develop the system. 

T he case study rakes you to the SCR Web sire, where you receive e-mail and voice mail messages 
from Jesse, obtain information from SCR's resource libraries, and perform various tasks. Jesse has high 
standards, bur seems very fair. She made ir cle.ar that she expects your work to be accurate, thorough, and 
profess ional. 

Before You Begin 
To prepare for this work session, you should revie.w the. following topics: 

• Human-computer interaction (HCI) 
• Rules for successful interface design 

How Do I Use the Online Case Simulation? 
• Read the preview, and review the Chapter 1 background material, if necessary. 
• Visit the MIS CourseMate. Web site at www.cengagebrain.com, locate the SCR Case Simulation, and 

click the intranet link. Enter your name and the password sadlOe. 
• When the opening screen displays, select this session. Then check your e-mail and voice mail, and starr 

to work on your task list. 

Preview: Session 8 
Now that the. overall data design is complete, Jesse Bake.r wants you ro work on user interface. design. You 
will consider user needs, and apply principles of human-computer interaction to bui ld a user-centered 
interface that is easy to learn and use. You a lso will consider input masks, data val idation checks, source 
documents, and printed reports. 
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Critical Thinking Challenge 

In addition to technical ability, IT professionals need critical thinking skills. This feature can help you practice per
ception, organization, analysis, problem-solving, and decision-making skills that w ill be valuable in the workplace. 
You can visit www.criticalthinking.org to learn more about critical thinking and why it is so important. 

Background 

This week, the IT team is working on user interface design for the new C3 system. One goal is to reduce 
input errors by using validation rules and input masks. The team leader has assigned you to do research 
and develop a recommendation. To perform these tasks, you must navigate to the Microsoft Access Help 
area, where you will see examples of validation rules and input masks. 

Based on requirements modeling, you know that the new C3 system will store personal data about 
customers, their buying habits, and their interests. To reduce errors, the C3 user interface will use various 
input masks. Here are five sample data items, with descriptions and examples: 

Data Item Description Examples 

First Name Must start with a capita l Li 
letter followed by at least Stephanie 
one, and up to nine more 
lowercase letters. 

Middle Initial May have up to one capital 1 
letter, or none. 

Last Name Must start with a capital Steinbrenner 
letter followed by at least Ho 
one, and up to 11 more 
lowercase letters. 

Category Must start with two capi- AB12 
tal letters followed by two XY01 
digits. 

Postal Code Must have five digits, and 12345 
may be followed by a hy- 12345-9999 
phen and four more digits. 

In addition to input masks, the team leader wants you to learn about validation rules. Specifica lly, she 
wants you to go back to the Microsoft Access Help area and review the explanation of validation rules 
and the examples. 

Practice Tasks 

Visit the MIS CourseMate Web site at www.cengagebrain.com. Then navigate to the resources for this 
chapter and locate the Critical Thinking Challenge feature. You will complete two Practice Tasks, using 
what you learned in the chapter. Then you can check your answers to be sure you're ready for the Chal
lenge Tasks. 

Challenge Tasks 
After you complete the Practice Tasks, you learn about new developments at Game Technology. 
Now that you are familiar with input masks and validation rules, your team leader wants you to review 
two more data items. To continue, navigate to the Critical Thinking Challenge feature for this chapter, 
select the Challenge Tasks, and follow the instruct ions. 
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Video Learning • 
Video Learning Sessions can help you understand systems development concepts and practice your 
skills. In this scenario, you will help design a Video Learning Session for this chapter. 

Before Yo u Begin 

Review rhe chapter and lise the main topics. Which ones did you find difficult co understand, 
and why? Can you chink of ocher ways to explain rhe topics? 

Training Tasks 

Suppose rhe IT training manager wams to encourage ream members to watch rhe Video Learning Sessions. 
She wanes you to submit a proposal for a new session char would explain rhe key topics in this chapter. 

1. Which copies would you choose? 
2. What specific skills or concepts would you include in the session? 
3. How would you present rhe material? 
4. Describe at lease three graphic images char you would include in the video session. 

Learn It Online 

In each chapter. you can use this feature to apply your knowledge and practice your skills. The exercises include 
Chapter Reinforcement Questions, Flash Cards, Practice Tests, and various games, such as Who Wants To Be a 
Computer Genius?. Wheel o[Terms. and the Crossword Puzzle Challenge. 
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OBJECTIVES 
When you finish this chapter, you will be 
able to: 
• Explain file-oriented systems and how they 

differ from database management systems 
• Explain data design terminology, including 

entities, fields, common fields, records, files, 
tables, and key fields 

• Describe data relationships, draw an entity
relationship diagram, define cardinality, and 
use cardinality notation 

• Explain the concept of normalization 
• Explain the importance of codes and 

describe various coding schemes 
• Explain data warehousing and data mining 
• Differentiate between logical and physical 

storage and records 
• Explain data control measures 

Data Design 

Chapter 9 is the second of three chapters in the 

systems design phase of the SDLC. In t his chapter, you 

will focus on data design skills that are necessary to 

construct the physical model of the information system. 

During the systems analysis phase, you created a 
logical model of the system. Now, you must decide 
how data will be organized, stored, and managed. 
These are important issues that affect data quality 
and consistency. 

This chapter begins with a review of data design 
concepts and terminology, then discusses file-based 
systems and database systems, including Web-based 
databases. You will learn how to create entity
relationship diagrams that show the relationships 
among data elements, and you will learn how to 
use normalization concepts. You also will learn 
about using codes to represent data items. The 
chapter concludes with a d iscussion of data storage 
and access issues, including data warehousing and 
data mining, physical design, logical and physical 
records, data storage formats, and data control. 

If you have MIS CourseMate, you can view 
four Video Learning Sessions that explain entity
relationship diagrams and data normalization rules. 
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Introduction 347 

PREVIEW CASE: Mountain View College Bookstore 

Background: Wendy Lee, manager of college services at Mountain View College, wants a new informa
tion system that will improve efficiency and customer service at the three college bookstores. 

In this part of the case, Tina Allen (systems analyst) and David Conroe (student intern) are talking 
about data design issues. 

Participants: Tina and David 

Location: Tina's office, Thursday morning, December 5, 2013 
Project status: Tina and David have completed their user interface design tasks and are ready to work 

on data design for the new system 
Discussion topics: Data design terms and concepts, cardinality, relational databases, normalization, Web

based design, codes, and physical design issues 

T ina: 

David: 

T ina: 

David : 

T ina: 

David : 

T ina: 

David : 

T ina: 

David : 

T ina: 

David: 

T ina: 

Good morning. David. Now t hat we have a logical model of the bookstore information system, we're 
ready for the next step. We have to select an overall data design strategy. I think we should start by 
looking at a relational database. rather than a file processing design. 

What are the pros and cons? 

Well. in some situations file processing systems are better, especially when you have to process large 
numbers of records in a sequence. But in o ur case. I think a relational database would be more 
powerful and flexible. 

I know what a database is, but what do you mean by the term relational1 

In a relational database, all t he entities - the individual people, places, events, and transactions 
are stored in separate locations call ed tables. which are related or linked together. That means you 
have to enter an item of data only once, and you can access all the data items just as if they were all 
stored in a single location. 

That makes sense. How do we decide what data goes where? 

We'll start by creating an entity-relationship diagram. Then we'll develop a set of table designs that fol
low a set of rules called normalization. 

I've heard that term before. Aren't there several different levels of normalization, called normal forms? 

Yes, and we want our data to be in what's called third normal form, which is what most business
related systems use. We also will consider using various codes to represent data items. 

I know that we dedded to build the system to run on the college network and then migrate to a Web-based 
system in the future. But shouldn't we use a design that will make it easy to migrate to the Web? 
Yes, and a relational database will be the most flexible approach. 

Sounds good. Any other issues? 

Well, we need to consider some physical design issues, too. Here's a task list to get us started: 

• M~NT AIN VlfW COLLEGE 

l.-n1WdlfJeleK•Mtwe8tltt1Me•n• 'r ,....,_.,. 
C..41de!r•teiMionlldM*JrJt._.tot-.M ' ' Dtts,.,-n 
Showw ... -. .. .._r a, .... ..,..__.. .. "~"""..-.. o.g._ .. __ ...,... ___ _ 

C..a.P' ?M1.8eaf~lftd&_..~....,_-..t~: 

• 

• 

• 

FIGURE 9-1 Typical data design task list . 
@ C~e le~:-nrr~ 201-'1 
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348 Data Design Concepts 

DATA DESIGN CONCEPTS 

Systems analysts must understand basic data design concepts, including data 
structures and the evolution of the relational database model. 

Data St ructures 

A data structure is a framework for organizing, storing, and managing data. Data struc
tures consist of files or tables that interact in various ways. Each file or table contains 
data about people, places, things, or events. For example, one file or table might contain 
data about customers, and other files or tables might store data about products, orders, 
suppliers, or employees. Many older, legacy systems were called file-oriented. Over time, 
the modern relational database became a standard model for systems developers. The 
following example of an auto service shop will compare the two concepts. 

Mario and Danica: A Data Design Example 

Figure 9-2 shows an auto shop mechanic at work. Imagine two shops that are very 
similar, but use two different information system designs. Let's call them Mario's Auto 
Shop and Danica's Auto Shop. Mario uses two file-oriented systems, while Danica 
uses a database management system. 

MARIO'S AUTO SHOP Mario relies on two file
oriented systems, sometimes called file processing 
systems, to manage his business. The two systems 
store data in separate files that are not connected 
or linked. Figure 9-3 shows Mario's file-oriented 
systems: 

• The MECHANIC SYSTEM uses the MECHANIC file to 
store data about shop employees 

• The JOB SYSTEM uses the JOB file to store data 
about work performed at the shop. 

FIGURE 9-2 In the example shown here, data about the 
mechanic, the customer, and the brake job might be stored in a 
fi le-oriented system or in a database system. 

Unfortunately, using two separate systems means 
that some data is stored in two different places, and 
the data might or might not be consistent. For 
example, three data items (Mechanic No, Name, and 
Pay Rate) are stored in both files. This redundancy is 
a major disadvantage of file-oriented systems 

because it threatens data quality and integrity. In fact, Figure 9-3 includes a typical 
discrepancy. Can you spot it? 

DANICA'S AUTO SHOP Danica uses a database management system (DBMS) with 
two separate tables that are joined, so they act like one large table, as shown in 
Figure 9-4. In Danica's SHOP OPERATIONS SYSTEM, the tables are linked by the 
Mechanic No field, which is called a common field because it connects the tables. 
Notice that except for the common field, no other data items are duplicated. The 
DBMS design, also called a relational database or relational model, was introduced 
in the 1970s and continues to be the dominant approach for organizing, storing, 
and managing business data. 
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MECHANIC SYSTEM MECHANIC 

Med\anic:No 

Nome 
Pay Rate 

Hire Date 
SlatUS 

Insurance 

. 
Ol"'!aw« .. ea 

M<"< h.tnic No • No""' • Prtbtr • HimO.t~ • Stattn • --.. • 

12 l..,,Robtn SlS.OO •/17/.!010 ,.,. lime No 

17 lono,lim $1S.70 t /1S/t9'JI r .. ,.,. Yn 
_ :u 

JOB SYSTEM JOB 
Job No 
Wort COde 
Hours 
Date 

Mechanic No 

Name 

Pay Rate 

!!Da 
lob No ~ -Code . ....... . Do•• . ~No . H.,... . PoyAare ~ 

198 lUNE l2 12/611013 u le..,Aoben 

110 BIIAUS •. o IllS/lOll 17 Jonot,JlN 

u. ALIGN ).0 12/6/XIll 2l s..itii,Stocy 

FIGURE 9-3 Mario's shop uses two separate systems, so certain data must be entered twice.This 
redundancy is inefficient, and can produce data errors. 
e Cer<&Jee t.c.::r.ul!l! i014 

SHOP 
OPERATIONS 
SYSTEM 

::!11...,. ...... llCM .... tuo 

' .,,,, , ... -..,_ ----
__ ,., _ - Poy--

1 1~ L•- $1SOO 
1
17 ,._ Jln SIS 10 

'--"ll=. - Sloocy- $20 00 

• .... 
-c.--. ... 
Ut&tWtND 

$1S.OO 

Sl1.SO 

$20.00 

FIGURE 9·4 Danica's SHOP OPERATIONS SYSTEM uses a database design, which avoids duplication. The data 
can be viewed as if it were o ne large table , regardless of where the data is stored physically. 
e Ce11V!f:e t.e::nung 2014 
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350 Data Design Concepts 

By now, you probably discovered that Mario's file-oriented systems show two dif
ferent pay rates for Jim Jones, most likely because of a data entry error in one of 
them. That type of error could not occur in Danica's relationa l database, because an 
employee's pay rate is stored in only one place. However, DBMSs are not immune to 
data entry problems, which are d iscussed in detail later in this chapter. 

Is File Processing Still Important? 

Although file processing is an older approach, some companies still use this method to 
handle large volumes of structured data on a regular basis. Many older legacy systems 
utilized file processing because it worked well with mainframe hardware and batch 
input. Although it has very limited use today, file processing can be cost-effective in 
certain situations. For example, consider a credit card company that posts thousands 
of daily transactions from a TRANSACTIONS file to account balances stored in a 
CUSTOMERS file, as shown in Figure 9-5. For that relatively simple process, file pro
cessing might be an option. 

The Database Environment 

A database provides an overall framework that avoids data redundancy and supports a 
real-time, dynamic environment. Figure 9-6 shows a company-wide database that sup
ports four separate information systems. 

A database management system (DBMS) is a collection of tools, features, and inter
faces that enables users to add, update, manage, access, and analyze data. From a user's 
point of view, the main advantage of a DBMS is that it offers timely, interactive, and 
flexible data access. Specific DBMS advantages include the following: 

o Scalability, which means that a system can be expanded, modified, or down
sized easily to meet the rapidly changing needs of a business enterprise. For ex
ample, if a company decides to add data about secondar y suppliers of material 
it uses, a new table can be added to the relational database and linked with a 
common field. 

o Economy of scale. Database design allows better utilization of hardware. If a 
company maintains an enterprise-wide database, processing is less expensive using 

TRANSACTIONS 

Transaction I Customer Date Code Amount 

Number ! Number 

109823497 53914 

210048576 53914 

994184424 X9810 

11·03-2013 Charge 110.50 

11·04·2013 Return 23.98 

11-{14-2013 Charge 62.67 

CUSTOMERS 

Customer 

Number 
Due Date I Bala nce 

Due 

S3914 11-31-2013 86.52 

FIGURE 9-5 A credit card company that posts tho usands o f daily transactio ns might consider a file 
processing option. 
e C«tr:~ Le:unre 2o14 
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powerful servers and communication nerworks. The 
inherent efficiency of high-volume processing on 
larger computers is called economy of scale. 

• Enterprise-wide application. Typically, a DBMS is 
managed by a person called a database administra
tor (DBA), who assesses overall requirements and 
mainta ins the database for the benefit of the entire 
organization rather than a single department or 
user. Database systems can support enterprise-wide 
applications more effectively than file processing 
systems. 

• Stronger standards. Effective database administra
tion helps ensure that standards for data names, 
formats, and documentation are followed uniformly 
throughout the organization. 

• Better security. The DBA can define authorization 
procedures to ensure that only legitimate users can 

SALES 
DATABASE 

access the database and can allow different users to FIGURE 9-6 In this example, a sales database can 
have different levels of access. Most DBMSs pro- support four separate business systems. 

vide sophisticated security support. eeo··""~'""""'2C" 

• Data independence. Systems that interact with a 
DBMS are relatively independent of how the physical data is maintained. That 
design provides the DBA flexibility to alter data structures without modifying 
information systems that use the data. 

Although the trend is toward enterprise-wide database design, many companies 
still use a combination of centralized DBMSs and smaller, department-level data
base systems. Why is this so? Most large businesses view data as a company-wide 
resource that must be accessible to users throughout the company. At the same 
time, other factors encourage a decentralized design, including network expense; a 
reluctance to move away from smaller, more flexible systems; and a realization 
that enterprise-wide DBMSs can be highly complex and expensive to maintain . 
The compromise, in many cases, is a client/server design, where processing is 
shared among several computers. Client/server systems are described in detail in 
Chapter 10. As with many design decisions, the best solution depends on the indi
vidual circumstances. 

DBMS COMPONENTS 

A DBMS provides an interface between a database and users who need to access the 
data. Although users are concerned primarily with an easy-to-use interface and sup
port for their business requirements, a systems analyst must understand all of the 
components of a DBMS. In addition to interfaces for users, database administrators, 
and related systems, a DBMS also has a data manipulation language, a schema and 
subschemas, and a physical data repository, as shown in Figure 9-7. 

Interfaces for Users, Database Administrators, and Related Systems 

When users, database administrators, and related information systems request data 
and services, the DBMS processes the request, manipulates the data, and provides a 
response. 
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Users 

Database 
Administrators 

Related 
Information 

Systems 

D BMS C om ponents 

FIGURE 9-7 In addition to interfaces for users, database 
administrators, and related informat ion systems, a DBMS also has 
a data manipulatio n language, a schema and subschemas. and a 
physical data reposito ry. 

USERS Users typically work with predefined 
queries and switchboard commands, but also use 
query languages to access stored data. A query 
language allows a user to specify a task without 
specifying how the task will be accomplished. 
Some query languages use natural language 
commands that resemble ordinary English sen
tences. With a query by example (QBE) lan
guage, the user provides an example of the data 
requested. Many database programs also gener
ate SQL (Structured Q uery Language), which is 
a language that allows client workstations to 
communicate with servers and mainframe com
puters. Figure 9-8 shows a QBE request for all 
Lime Squeeze or Blue Candy 2013 Ford Fiestas 
with power moonroof. The QBE request gener
ates the SQL commands shown at the bottom of 
Figure 9-8. 

DATABASE ADMINISTRATORS A DBA is respon
sible for DBMS management and support. DBAs 
are concerned with data security and integrity, 
preventing unauthorized access, providing backup 

e ec,.~r:~ L!:'o!m"£ 201L 

§I Find Ford F'oostos ol3 &1 

• 
ford Foestas 

• 
Vthide Identification Number 
Ye..-
color 
Power Moonroof 

... 
• I ~ l 

~ 

Foeld: Vehide klentific:ation Number Yea< Color Power Moonroof t 
Tobie: FQrd Fiestas Ford Fiestas Ford Fiestas Ford Fiestas 

5o<t 
sr-: lil lil G1J G1J 

Crhria: "2013" "'Lime Squeeze~ Yes 
or. "2013" "'Blue candy" Yes ... 

• )_!_ ~ 
~ 

~~------------------------------------------ ~ 
::§:1 Find Fond Fiestas "' Gl l:l 

SELECT (Ford FiestasJ.(Vehide ldentJfication Number!. [Ford FieslasJ.Ytat, (Ford ..!. 
F'otstasJ.Color, (ford fiutas].(Powor Moonroofl 
FROM (Ford fiestaS! -
!WHERE ((((Ford Fiestas(.Year)="2013") AND (((Ford Fi@stas].Color)="I.Jme Squeeze") AND 
(((ford fiestasi~Power Moonroof))=Yes]) OR ((([Ford Fi@stasi.Year)="2013") AND (((Ford 
Fiestas(.COfor)="Biue caney") AND (QFord Fiestasi.IPower Moonroof))=Yes)); .. 
~======================================~ ~ 

> OBE 
request 

SOL 
>commands 

FIGURE 9-8 Using Q BE, a user can display all 2013 Ford Fiestas that have a power moo n roof and are 
e ither Lime Squeeze or Blue Candy color. 
e em~:~ U:-.unrtt20I4 
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and recovery, audit trails, maintaining the database, and supporting user needs. Most 
DBMSs provide utility programs to assist the DBA in creating and updating data 
structures, collecting and reporting patterns of database usage, and detecting and 
reporting database irregularities. 

RELATED INFORMATION SYSTEMS A DBMS can support several related informa
tion systems that provide input to, and require specific data from, the DBMS. Unlike 
a user interface, no human intervention is required for two-way communication 
between the DBMS and the related systems. 

Data Manipulat ion Language 

A data manipulation language (DML) controls database operations, including storing, 
retrieving, updating, and deleting data. Most commercial DBMSs, such as Oracle and 
IBM's DB/2, use a DML. Some database products, such as Microsoft Access, also pro
vide an easy-to-use graphical environment that enables users to control operations 
with menu-driven commands. 

Schema 

The complete definition of a database, including descriptions of all fields, tables, and 
relationships, is called a schema. You also can define one or more subschemas. A 
subschema is a view of the database used by one or more systems or users. A sub
schema defines only those portions of the database that a particular system or user 
needs or is allowed to access. For example, to protect individual privacy, you might 
not want to allow a project management system to retrieve employee pay rates. In 
that case, the project management system subschema would not include the pay 
rate field. Database designers also use subschemas to restrict the level of access 
permitted. For example, specific users, systems, or locations might be permitted to 
create, retrieve, update, or delete data, depending on their needs and the company's 
security policies. 

Physical Data Repository 

In Chapter 5, you learned about a data dictionary, which describes all data elements 
included in the logical design. At this stage of the systems development process, the 
data dictionary is transformed into a physical data repository, which also contains the 
schema and subschemas. The physical repository might be centralized, or it might be 
distributed at several locations. In addition, the stored data might be managed by a 
single DBMS, or several systems. To resolve potential database connectivity and 
access problems, companies use ODBC-compliant software that enables communica
tion among various systems and DBMSs. ODBC, which stands for open database 
connectivity, is an industry-standard protocol that makes it possible for software 
from different vendors to interact and exchange data. ODBC uses SQL statements 
that the DBMS understands and can execute, similar to the ones shown in Figure 9-7. 
Another common standard is called JDBC, or Java database connectivity. JDBC 
enables Java applications to exchange data with any database that uses SQL state
ments and is JDBC-compliant. 

You will learn more about physical design issues in Chapter 10, which discusses 
system architecture, and in Chapter 11, which discusses system implementation and 
data conversion. 
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354 Web-Based Data Des ign 

WEB-BASED DATA DESIGN 

The following sections discuss characteristics of Web-based design, connecting to the 
Web, and online data security. 

Overview 

Figure 9-9 lists some major characteristics of Web-based data design. In a Web-based 
design, the Internet serves as the front end, or interface, for the database management 
system. Internet technology provides enormous power and flexibility because the 
system is not tied to any specific combination of hardware and software. Access to 
the database requires only a Web browser and an Internet connection. Web-based 
systems are popular because they offer ease of access, cost-effectiveness, and world
wide connectivity - all of which are vital to companies that must compete in a 
global economy. 

Connecting to the Web 

To access data in a Web-based system, the database must be connected to the Internet 
or intranet. The database and the Internet speak two different languages, however. 
Databases are created and managed by using various languages and commands that 
have nothing to do with HTML, which is the language of the Web. The objective is to 
connect the database to the Web and enable data to be viewed and updated. 

CHARACTERISTIC 

Global access 

Ease of use 

Multiple platforms 

Cost effectiveness 

Security issues 

Adaptabi lity issues 

The Internet enables worldwide access, using existing infrastructure 

and standard telecommunications 

Web browsers provide a fami liar interface that is user-friendly and 
easily learned. 

Web-based design is not dependent on a specific combination of 
hardware or software. All that is required is a browser and an 
Internet connection. 

Init ial investment is relatively low because the Internet serves as t he 
communication network. Users require only a browser, and Web
based systems do not require powerful workstations. Flexibility is 

high because numerous outsourcing options exist for development. 
hosting, maintenance, and system support. 

Security is a universal issue, but Internet connectivity raises special 
concerns. These can be addressed with a combination of good design, 
software that can protect the system and detect intrusion, stringent 
rules for passwords and user identification, and vigilant users and 

managers. 

The Internet offers many advantages in terms of access, connectivity, 

and flexibil ity. Migrating a traditional database design to the Web, 
however, can require design modification, additional software, and 
some added expense. 

FIGURE 9-9 Web·based design characteristics include global access, ease of use, multiple platforms, cost 
effectiveness, security issues, and adaptability issues. In a Web~ based design, the Internet serves as the front 
end, o r interface. for the database management system. Access to the database requires only a Web browser 
and an Internet connection. 
e ~ L::tmre2014 
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FIGURE 9-10 When a client workstation requests a Web page (I), the Web server uses middleware 
to generate a data query to the database server (2). The database server responds (3), and middleware 
t ranslates the retrieved data into an HTML page that can be sent by the Web server and displayed by the 
user's browser (4). 
€H':eiJV!i!!! le:nung 201~ 

To bridge the gap, it is necessary to use middleware, which is software that 
integrates d ifferent applications and allows them to exchange data. Middleware 

T 

can interpret client requests in HTML form and translate the requests into com
mands that the database can execute. When the database re.sponds to the commands, 
midd leware translates the results into HTML pages that can be displayed by the 
user's browser, as shown in Figure 9-10. Notice that the four steps in the process 
can take place using the Internet or a company intranet as the communications 
channel. 

The Middleware Resource Center shown in Figure 9-11 offers definitions, 
examples, and links to middleware topics. Middleware is d iscussed in more detail 
in Chapter 10. 

What is Middleware? 

Vlllan PIS t!vou&l> the mttstlcs '"' the Mlddi8W3n> Ra<aurce center, 1 have notbd that from time 
to time the ,..rch ph,.,., 'v.t»t ts mlddti!W>fe" brtnss people to the site. Thars • lair question and 
one Wt dllsetws an MKwer. 

FIGURE 9- 1 I The Middleware Resource Center shown is a good starting point to learn 
more about middleware. The site offers an interesting answer to the question shown here. 
e 1997-200S.. 0elir¥nt1cdTIOiCI!)I.Iot. 
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356 Data Design Te rms 

Data Security 

Web-based data must be secure, yet easily accessible to authorized users. To achieve this 
goal, well-designed systems provide security at three levels: the database itself, the Web 
server, and the telecommunication links that connect the components of the system. 

Data security is discussed in this chapter and in Chapter 12, Managing System 
Support and Security. 

DATA DESIGN 'TERMS 

Using the concepts discussed in the previous section, a systems analyst can select a 
design approach and begin to construct the system. The first step is to understand 
data design terminology. 

Definitions 

Data design terms include entity, table, file, field, record, tuple, and key field. These 
terms are explained in the following sections. 

ENTITY An entity is a person, place, thing, or event for which data is collected and 
maintained. For example, an online sales system may include entities named 
CUSTOMER, ORDER, PRODUCT, and SUPPLIER. When you prepared DFDs during the sys
tems analysis phase, you identified various entities and data stores. Now you will 
consider the relationships among the entities. 

TABLE OR FILE Data is organized into tables or files. A table, or file, contains a set 
of related records that store data about a specific entity. Tables and files are shown as 
two-dimensional structures that consist of vertical columns and horizontal rows. Each 
column represents a field, or characteristic of the entity, and each row represents a 
record, which is an individual instance, or occurrence of the entity. For example, if a 
company has 10,000 customers, the CUSTOMER table will include 10,000 records, each 
representing a specific customer. 

Although they can have different meanings in a specific context, the terms table 
and file often can be used interchangeably. 

FIELD A field, also called an attribute, is a single characteristic or fact about an 
entity. For example, a CUSTOMER entity might include the Customer ID, First Name, 
Last Name, Address, City, State, Postal Code, and E-mail Address. 

A common field is an attribute that appears in more than one entity. Common 
fields can be used to link entities in various types of relationships. 

RECORD A record, also called a tuple (rhymes with couple), is a set of related fields 
that describes one instance, or occurrence, of an entity, such as one customer, one 
order, or one product. A record might have one or dozens of fields, depending on 
what information is needed. 

Key Fields 

During the systems design phase, you use key fields to organize, access, and maintain 
data structures. The four types of keys are primary keys, candidate keys, foreign keys, 
and secondary keys. 

PRIMARY KEY A primary key is a field or combination of fields that uniquely and 
minimally identifies a particular member of an entity. For example, in a customer 
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table the customer number is a unique primary key because no two customers can 
have the same customer number. That key also is minimal because it contains no 
information beyond what is needed to identify the customer. In a CUSTOMER table, a 
Customer ID might be used as a unique primary key. Customer ID is an example of 
a primary key based on a single field. 

A primary key also can be composed of two or more fields. For example, if a stu
dent registers for three courses, his or her student number will appear in three 
records in the registration system. If one of those courses has 20 students, 20 sepa
rate records will exist for that course number - one record for each student who 
registered. 

In the registration file, neither the student number nor the course ID is unique, so 
neither field can be a primary key. To identify a specific student in a specific course, 
the primary key must be a combination of student number and course ID. In that 
case, the primary key is called a combination key. A combination key also can be 
called a composite key, a concatenated key, or a multivalued key. 

Figure 9-12 on the next page shows four different tables: STUDENT, ADVISOR, 
COURSE, and GRADE. Three of these tables have single-field primary keys. Notice that 
in the GRADE table, however, the primary key is a combination of two fields: STUDENT 
NUMBER and COURSE NUMBER. 

CANDIDAT E KEY Sometimes you have a choice of fields or field combinations to 
use as the primary key. Any field that could serve as a primary key is called a candi
date key. For example, if every employee has a unique employee number, then you 
could use either the employee number or the Social Security number as a primary 
key. Because you can designate only one field as a primary key, you should select the 
field that contains the least amount of data and is the easiest to use. Any field that is 
not a primary key or a candidate key is called a nonkey field. 

The primary keys shown in Figure 9-12 also are candidate keys. Another candi
date key is the COURSE-DESCRIPTION field in the COURSE table. What about the OFFICE 
field in the ADVISOR table? It could not be a candidate key because more than one 
advisor might share the same office. 

FOREIGN KEY Recall that a common field exists in more than one table and 
can be used to form a relationship, or link, between the tables. For example, in 
Figure 9-12, the ADVISOR NUMBER field appears in both the STUDENT table and the 
ADVISOR table and joins the tables together. Notice that ADVISOR NUMBER is a pri
mary key in the ADVISOR table, where it uniquely identifies each advisor, and is a 
foreign key in the STUDENT table. A foreign key is a field in one table that must 
match a primary key value in another table in order to establish the relationship 
between the two tables. 

Unlike a primary key, a foreign key need not be unique. For example, Carlton 
Smith has advisor number 49. The value 49 must be a unique value in the ADVISOR 
table because it is the primary key, but 49 can appear any number of times in the 
STUDENT table, where the advisor number serves as a foreign key. 

Figure 9-12 also shows how two foreign keys can serve as a composite primary 
key in another table. Consider the GRADE table at the bottom of the figure. The 
two fields that form the primary key for the GRADE table are both foreign keys: the 
STUDENT NUMBER field, which must match a student number in the STUDENT table, 
and the COURSE NUMBER field, which must match one of the course IDs in the 
COURSE table. 

How can these two foreign keys serve as a primary key in the GRADE table? When 
you study the table, you will notice that student numbers and course IDs can appear 
any number of times, but the combination of a specific student and a specific course 
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SECONDARY KEY A secondary key is a field or combination of fields that can be 
used to access or retrieve records. Secondary key values are not unique. For exam
ple, if you need to access records for o nly those customers in a specific postal code, 
you would use the posta l code field as a secondary key. Secondary keys a lso can be 
used to sort or display records in a certain order. For example, you could use the 
GPA field in a STUDENT file to d isp lay records for all students in grade point o rder. 

The need for a seconda ry key a rises because a table can have o nly o ne primary 
key. In a CUSTOMER file, the CUSTOMER NUMBER is the primary key, so it must be 
unique. You might know a customer's name, but not the customer's number. For 
example, you might want to access a customer named James Morgan, but you do not 
know his customer number. If you search the table using the CUSTOMER NAME field as 
a secondary key, you can retrieve the records fo r a ll customers named James Morgan 
and then select the correct o ne. 

In Figure 9-12, student name and advisor names are identified as seconda ry keys, 
but other fields also could be used. For example, tO find all students who have a 
pa rticular advisor, you could use the ADVISOR NUMBER field in the STUDENT table as a 
secondary key. 

Referential Integrity 

Validity checks can help avoid data input errors. O ne type of val idity check, called 
referential integrity, is a set of rules that avoids data inconsistency and quality 
problems. In a relational database, referentia l integrity means that a fo reign key value 
cannot be entered in one table un less it matches an existing primary key in another 
table. For example, referential integrity would prevent you from entering a customer 
order in an order table unless that customer already exists in the customer table. 
Without referentia l integrity, you might have an order called an orphan, because it 
had no related customer. 

In the example shown in Figure 9-12, referential integrity will not allow a user to 
enter an advisor number (fo reign key value) in the STUDENT table unless a valid advi
sor number (primary key va lue) already exists in the ADVISOR table. 

Referential integrity also can prevent the deletion of a record if the record has a 
primary key that matches foreign keys in another table. For example, suppose that an 
adv isor resigns tO accept a position at another school. You cannot delete the advisor 
from the ADVISOR table while records in the STUDENT table still refer to that advisor 
number. Otherwise, the STUDENT records would be o rphans. To avoid the problem, 
students must be reassigned to o ther advisors by changing the value in the ADVISOR 
NUMBER field; then the advisor record can be deleted. 

When creating a relational database, you can build referential integrity into the 
design. Figure 9-13 on the next page shows a Microsoft Access screen that identifies a 
common field and a llows the user tO enforce referential integrity ru les. 

Video Learning Session 
Entitx-RelationshiP. Diagrams 

If you have an MIS CourseMate access code, you can launch in teractive Video Learning Ses
sions to help you understand systems development concepts and practice your skills. You 
can watch the sessions on your computer or mobile device. and pause, rewind, or replay a 
video at any time. To log on to the MIS CourseMate site at www.cengagebrain.com. you 
must create a student account and then register this book. 

This session is about entity-relationship diagrams (ERDs).You'll learn what an ERD 
is and why it is important , how to create an ERD. and how to use a CASE tool to 
create EROs. 
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FIGU RE 9-13 Microsoft Access allows a user to specify that referential integrity rules will be enforced in a 
relational database design. 
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ENTITY-RELATIONSHIP DIAGRAMS 

Recall that an entity is a person, place, thing, or event for which data is collected and 
maintained. For example, entities might be customers, sales regions, products, or orders. 

An information system must recognize the relationships among entities. For 
example, a CUSTOMER entity can have several instances of an ORDER entity, 
and an EMPLOYEE entity can have one instance, or none, of a SPOUSE entity. 

DOCTOR An entity-relationship diagram (ERD) is a model that shows the 

TREATS 

PATIENT 

logical relationships and interaction among system entities. An ERD 
provides an overall view of the system and a blueprint for creating the 
physical data structures. 

Drawing an ERD 

The first step is to list the entities that you identified during the sys
tems analysis phase and to consider the nature of the relationships 
that link them. At this stage, you can use a simplified method to show 
the relationships between entities. 

FIG URE 9-14 In an entity-relationship 
diagram, entities are labeled wit h singular 
nouns and relationships are labeled with 
verbs. T he relationship is interpreted as a 
s imple English sentence. 

Although there are different ways to draw ERDs, a popular method 
is to represent entities as rectangles and relationships as diamond 
shapes. The entity rectangles are labeled with singular nouns, and the 
relationship diamonds are labeled with verbs, usually in a top-to
bottom and left-to-right fashion. For example, in Figure 9-14, a 
DOCTOR entity treats a PATIENT entity. Unlike data flow diagrams, 
entity-relationship diagrams depict relationships, not data or 
information flows. ea:rtiilte lt!:JTif"€ 201-4 

Cql~Ti~ 20 U C<~ ~ All Ri~ Jt~..W. Ml)' WI be(~ 0(&111(<,1. ~ d11p~. in wholo Ill' i3 fWl.-~ w tl~nx :i,Vr.s. Wtt(' tir.l pv!)> OC'!II«II m.or" W!'fm1«1 £rvm e:,e elk-o.lk ~ t01r('4«(t.), 
&litQria) nvkw hMo ok(tll(l.l lh;,t •n~· w~ IX'!I1«11 Otoe$ 11111 a81(riollll)' illt'!«ttllt q.-utJI I~"ttin& e<pcno:!>,Jf, (:(Oft(: IA-=c re.e...,~ the fi~ 10 ~~ l!<.kliti(IO'I.-1 IX'!I1«11 ll WI)' d~«~-1 $11bo(qunr; n,;;. fO!riW«~, m;uiro ._ 

I 97812851 713·~0_Ct-09Jndd 360 29/11112 3:29PM I 



Entity-Relationship D iagrams 

Types of Relationships 

Three types of relationships can exist 
between entities: one-to-one, one-to
many, and many-to-many. 

A one-to-one relationship, abbrevi-
a ted 1:1, exists when exactly one of the 
second entity occurs for each instance of 
the first entity. Figure 9-15 shows exam
ples of several 1:1 relationships. A num
ber 1 is placed alongside each of the two 
connecting lines to indicate the 1:1 
relationship. 
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1 

HEADS 
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ASSIGNED 
TO 

CHAIRS 

1 

1 

1 

1 
A one-to-many relationship, abbrevi

ated 1:M, exists when one occurrence of 
the first entity can relate to many 
instances of the second entity, but each 
instance of the second entity can associ
ate with only one instance of the first 
entity. For example, the relationship 
between DEPARTMENT and EMPLOYEE is 

FIGU RE 9-15 Examples o f one· to-one ( 1: I) relationships. 
@ Cl!f"!t.l&e le.lrlll"'e 20 14 

one-to-many: One department can have many employees, but each employee works 
in only one department at a time. Figure 9-16 shows several 1:M relationships. The 
line connecting the many entity is labeled with the letter M, and the number 1 labels 
the other connecting line. How many is many? The first 1:M relationship shown in 
Figure 9-16 shows the entities INDIVIDUAL and AUTOMOBILE. One individual might own 
five automobiles, or one, or none. Thus, many can mean any number, including zero. 

A many-to-many relationship, abbreviated M:N, exists when one instance of 
the first entity can relate to many instances of the second entity, and one instance 
of the second entity can relate to many instances of the first entity. The relationship 
between STUDENT and CLASS, for example, is many-to-many - one student can 
take many classes, and one class can have many students enrolled. Figure 9-17 on 
the next page shows several M:N entity-relationships. One of the connecting lines is 
labeled with the letter M, and the letter 
N labels the other connection. 

Notice that an M:N relationship is 
different from 1:1 or 1 :M relationships 
because the event or transaction that 
links the two entities is actually a third 
entity, called an associative entity, that 
has its own characteristics. In the first 
example in Figure 9-17, the EN ROLLS IN 
symbol represents a REGISTRATION entity 
that records each instance of a specific 
student enrolling in a specific course. 
Similarly, the RESERVES SEAT ON symbol 
represents a RESERVATION entity that 
records each instance of a specific 
passenger reserving a seat on a specific 
flight. In the third example, the LISTS 
symbol represents an ORDER LINE 
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entity that records each instance of a 
specific product listed in a specific 
customer order. 

FIGURE 9- 16 Examples o f one-to-many ( I :M) relationships. 
e ecr~ t.::un"'€ 2o1<~ 
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FIGU RE 9-17 Examples of many-to-many (M:N) relat ionships. Notice that the event o r transaction that 
links the two entit ies is an associative entity with its own set of attributes and characteristics. 
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Figure 9-18 shows an ERD for a sales system. Notice the various entities and 
relationships shown in the figure, including the associative entity named ORDER LINE. 
The detailed nature of these relationships is called cardinality. As an analyst, you must 
understand cardinality in order to create a data design that accurately reflects all rela
tionships among system entities. 

Cardinality 

After an analyst draws an initial ERD, he or she must define the relationships in more 
detail by using a technique called cardinality. Cardinality describes the numeric rela
tionship between two entities and shows how instances of one entity relate to 
instances of another entity. For example, consider the relationship between two enti
ties: CUSTOMER and ORDER. One customer can have one order, many orders, or none, 
but each order must have one and only one customer. An analyst can model this inter
action by adding cardinality notation, which uses special symbols to represent the 
relationship. 

A common method of cardinality notation is called crow's foot notation because 
of the shapes, which include circles, bars, and symbols, that indicate various possibili
ties. A single bar indicates one, a double bar indicates one and only one, a circle indi
cates zero, and a crow's foot indicates many. Figure 9-19 shows various cardinality 
symbols, their meanings, and the UML representations of the relationships. As you 
learned in Chapter 4, the Unified Modeling Language (UML) is a widely used method 
of visualizing and documenting software systems design. 
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Entity-Relationsh ip Diagrams 

SALES REP 

1 

SERVES 

M 

CUSTOMER 

associative 
entity 

1 
PLACES 

ORDER LINE 

/ 

M 
ORDER WAREHOUSE 

M 1 

LISTS STORES 

N 

PRODUCT 

FIGURE 9 -1 8 An entity-relationship d iagram for SALES REP. CUSTOMER, ORDER, PRODUCT, and 
WAREHOUSE. Notice that the ORDER and PRODUCT ent ities are joined by an associative entity named 
ORDER LINE. 
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UML In Figure 9-20 on the next page, four 
examples of cardinality notation are shown. 
In the first example, one and only one 
CUSTOMER can place anywhere from zero to 
many of the ORDER entity. In the second 
example, one and only one ORDER can 
include one ITEM ORDERED or many. In the 
third example, one and only one EMPLOYEE 
can have one SPOUSE or none. In the fourth 
example, one EMPLOYEE, or many employ
ees, or none, can be assigned to one 
PROJECT, or many project.s, or none. 

SYMBOL MEANING REPRESENTATION 

Most CASE products support the draw
ing of ERDs from entities in the data 
repository. Figure 9-21 shows part of a 
library system ERD drawn using the 
Visible Analyst CASE tool. Notice that 
crow's foot notation is used to show the 
nature of the relationships, which are 
described in both directions. 

Now that you understand database ele
ment.s and their relationships, you can 
start designing tables. The first step is the 
normalization of your table designs, which 
is described next. 

One and only one 1 

~ 
v One or many 1 .• • 

~"' V\..J Zero, or one, 0.! 
or many 

"' \,J 
Zero, or one 0 •. 1 

FIGU RE 9-19 Crow's foot notat ion is a common method of indicating 
cardinalrty. T he four examples show how you can use various symbols to 
describe the relationships between entities. 
@ C~e l=:am:ng 2014 
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364 Entity-Relationship Diagrams 

EXAMPLES OF CARDINALITY NOTATION 

CUSTOMER PLACES ORDER 

One and only one CUSTOMER can place anywhere from zero to many of the 
ORDER entity. 

ORDER INCLUDES 
ITEM 

ORDERED 

One and only one ORDER can include one ITEM ORDERED or many. 

EMPLOYEE HAS SPOUSE 

One and only one EMPLOYEE can have one SPOUSE or NONE. 

EMPLOYEE ASSIGNED 
TO 

PROJECT 

One EMPLOYEE, or many employees, or none, can be assigned to one 
PROJECT, or many projects, or none. 

FIGURE 9-20 In the first example of cardinality notation, one and only one 
CUSTOMER can place anywhere from zero to many o f the ORDER entity. In the 
second example, one and only one ORDER can include one ITEM ORDERED or 
many. In the t hird example, one and only one EMPLOYEE can have one SPOUSE 
or none. In the fourth example, one EMPLOYEE, or many employees, or none, 
can be assigned to one PROJECT, or many projects, or none. 
e Ce:!t)!te le!rnne w 1.; 

. ._ 
~ 

UIElt --""""' 
8000( ..... 

CHECKOUT 

....... ..Q ... ·c-._ • .;,-. ~ 
""'"" ~ 

UIT ,.. 

- ·- ADO-8001<. I " 

~ 

FIGURE 9-21 An ERD for a library system drawn with Visible Analyst. Notice 
that crow's foot notation has been used and relationships are described in both 
directions. 
eee:~r:~ l.e!mfli: 2014. 

Cql~Ti~ 20 U C<~ ~ All Ri~ Jt~\'fd, Ml)' WI bee~ 0(&111(<,1. ~ d11p~. in wholo Ill' i3 fWl.-~ w tl~nx :i,Vr.s. Wtt(' tir.l pv!)> OC'!II«II m.or be W!'fm1«1 £rvm e:,e elk-o.lk ~ t01r('4«(t.), 
&litQria) nvkw hMo ok(tll(l.l lh;,l •n)· w~ IX'!I1«11 Otoe$ n\1'1 a81(riollll) ' illt'!«ttllt q.-utJI I~"ttin& e <pcno:!>,Jf, (:(Oft(: IA-=c re.e...,~ !he :i~ 10 ~~ l!<.kliti(IO'I.-1 QO!I1(tl1 ll WI)' d~«~-1 $11bo(qunr; n,;;. fO!riW«~, m;uiro ._ 

I 97812851713·~0_Ct-09Jndd 364 29/11112 3:29 PM I 



Data Normalization 

CASE IN POINT 9.1: ToPThxr PUBLISHING 

Top Text Publishing is a textbook publishing company with a headquarters location, a ware
house, and three sales offices that each have a sales manager and sales reps. Top Text sells 
to schools, colleges, and individual customers. Many authors write more than one book for 
Top Text, and some books are written by more than one author. Top Text maintains an 
active list of more than I 00 books, each identified by a universal code called an ISBN. 
You have been asked to draw an ERD for the Top Text information system, and to include 
cardinality notation. 

DATA NORMALIZATION 

Normalization is the process of creating table designs by assigning specific fields 
or attributes to each table in the database. A table design specifies the fields and 
identifies the primary key in a particular table or file. Working with a set of initial 
table designs, you use normalization to develop an overall database design that is 
simple, flexible, and free of data redundancy. Normalization involves applying a set 
of rules that can help you identify and correct inherent problems and complexities in 
your table designs. The concept of normalization is based on the work of Edgar 
Codd, a British computer scientist who formulated the basic principles of relational 
database design. 

The normalization process typically involves four stages: unnormalized design, 
first normal form, second normal form, and third normal form. The three normal 
forms constitute a progression in which third normal form represents the best 
design. Most business-related databases must be designed in third normal form. 

Standard Notation Format 

The best way to learn about data design is to use examples, and standard notation 
format is no exception. The following sections will use the example of an ORDER 
system, but the same principles would apply to any situation. 

Designing tables is easier if you use a standard notation format to show a table's 
structure, fields, and primary key. The standard notation format in the following 
examples starts with the name of the table, followed by a parenthetical expression 
that contains the field names separated by commas. The primary key field(s) is 
underlined, like this: 

NAME (FIELD 1, FIELD 2, FIELD 3) 

During data design, you must be able to recognize a repeating group of fields. A 
repeating group is a set of one or more fields that can occur any number of times in a 
single record, with each occurrence having different values. 

A typical example of a repeating group is shown in Figure 9-22 on the next page. 
If a company used written source documents to record orders, they might look like 
this. As Figure 9-22 shows, two orders contain multiple items, which constitute 
repeating groups within the same order number. Notice that in addition to the order 
number and date, the records with multiple products contain repetitions of the prod
uct number, description, number ordered, supplier number, supplier name, and ISO 
status. You can think of a repeating group as a set of child (subsidiary) records con
tained within the parent (main) record. 

A table design that contains a repeating group is called unnormalized. The stan
dard notation method for representing an unnormalized design is to enclose the 
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366 Data Normalizatio n 

primary key primary key for 
for ORDER / repeating group 

I ORDER IUnnorm• llzed) / 
-+ I 

ORDER I DATE PRODUCT I DESCRIPTION I NUMBER I SUPPLIER I SUPPLIER I ISO 
NUMBER ORDERED 1 NUMBER NAME 

86223 9· 13·2013 

these two 
orders have 1--1 
repeating 

I Qroups 
86390 9·14-2013 

86467 9·15·2013 

304 Blue l!lldset 

633 Assembly 

684 Supersamo 

128 Steel widaet 

304 Blue l!lldset 

304 Blue l!lldaet 

7 A·602 Acme Yes 

1 J-995 Jones No 

4 C·876 Cebot Yes 

12 A·602 Acme Yes 

3 A-602 Acme Yes 

144 A·602 Acme Yes 

I 

FIGURE 9-22 In the ORDER table design, two orders have repeating groups that contain several products. 
ORDER is the primary key for the ORDER table, and PRODUCT NUMBER serves as a primary key for the 
repeating group. Because it contains repeating groups. the ORDER table is unnormalized. 
e ecne;r,ze Le.:amnt 2014 

repeating group of fields within a second set of parentheses. An example of an unnor· 
malized table would look like this: 

NAME (FIELD 1, FIELD 2, FIELD 3, (REPEATING FIELD 1, REPEATING FIELD 2)) 

Now review the unnormalized ORDER table design shown in Figure 9-22. Following 
the notation guidelines, you can describe the design as follows: 

ORDER (ORDER, DATE, (PRODUCT NUMBER, DESCRIPTION, 
NUMBER ORDERED, SUPPLIER NUMBER, SUPPLIER NAME, ISO)) 

The notation indicates that the ORDER table design contains eight fields, which are 
listed within the outer parentheses. The ORDER field is underlined to show that it is the 
primary key. The PRODUCT NUMBER, DESCRIPTION, NUMBER ORDERED, SUPPLIER 
NUMBER, SUPPLIER NAME, and ISO and NUMBER ORDERED fields are enclosed within an 
inner set of parentheses to indicate that they are fields within a repeating group. 
Notice that PRODUCT NUMBER also is underlined because it acts as the primary key of 
the repeating group. If a customer orders three d ifferent products in one order, then 
six fields must be repeated for each product, as shown in Figure 9-22. 

If you have an MIS CourseMate access code, you can launch interactive Video Learning Ses
sions to help you understand systems development concepts and practice your skills. You can 
watch the sessions on your computer or mobile device, and pause, rewind, or replay a video 
at any time. To log on to the MIS CourseMate site at www.cengagebrain.com, you must 
create a student account and then register this book. 

This is the first of three Video Learning Sessions about data normalization. In this session. 
you 'lllearn how to transform unnormalized data into first normal form (I NF). 

First Normal Form 

A table is in first normal form (lNF) if it does not contain a repeating group. To con· 
vert an unnormalized design to 1NF, you must expand the table's primary key to 
include the primary key of the repeating group. 
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Data Nor malization 

For example, in the ORDER table shown in Figure 9-22, the repeating group consists 
of six fields: PRODUCT NUMBER, DESCRIPTION, NUMBER ORDERED, SUPPLIER NUMBER, 
SUPPLIER NAME, and ISO. Of the three fields, only PRODUCT NUMBER can be a primary 
key because it uniquely identifies each instance of the repeating group. The DESCRIPTION 
cannot be a primary key because it might or might not be unique. For example, a com
pany might sell a large number of parts with the same descriptive name, such as 
washer, relying on a coded part number to identify uniquely each washer size. 

When you expand the primary key of the ORDER table to include PRODUCT NUMBER, 
you eliminate the repeating group and the ORDER table is now in lNF, as shown: 

ORDER (ORDER, DATE, PRODUCT NUMBER, DESCRIPTION, 
NUMBER ORDERED, SUPPLIER NUMBER, SUPPLIER NAME, ISO) 

Figure 9-23 shows the ORDER table in lNE Notice that when you eliminate the 
repeating group, additional records emerge - one for each combination of a 
specific order and a specific product. The result is more records, but a greatly simpli
fied design. In the new version, the repeating group for order number 86223 has 
become three separate records, and the repeating group for order number 86390 
has become two separate records. Therefore, when a table is in lNF, each record 
stores data about a single instance of a specific order and a specific product. 

Also notice that the lNF design shown in Figure 9-23 has a combination primary 
key. The primary key of the lNF design cannot be the ORDER field alone, because the 
order number does not uniquely identify each product in a multiple-item order. 
Similarly, PRODUCT NUMBER cannot be the primary key, because it appears more than 
once if several orders include the same product. Because each record must reflect a 

in 1 NF, the primary key is a unique 
/ combination of a specific ORDER 

and a specific PRODUCT NUMBER 

ORDER inlNF / 

' '' + ,,,v 
ORDER I DATE PRODUCT DESCRIPTION I NUMBER I SUPPLIER I SUPPLIER I ISO 

NUMBER ORDERED NUMBER NAME 

86223 9-13-2013 304 Blue gadget 7 A-602 Acme Yes 

86223 9-13-2013 633 Assembly 1 J-995 Jones No 

86223 9-13-2013 684 Super gizmo 4 C-876 Cabot Yes 

86390 9·14· 2013 128 Steel widget 12 A· 602 Acme Yes 

86390 9·14· 2013 304 Blue gadget 3 A· 602 Acme Yes 

86467 9·15· 2013 304 Blue gadget 144 A· 602 Acme Yes 

t l 
in 1NF 
• There are no repeating groups 
• The primary key is a unique combination of two foreign key values: 
ORDER and PRODUCT NUMBER 

• All fields depend on the primary key, but some roelds do not depend on 
the whole key-only part of it 

FIGURE 9·23 The ORDER table as it appears in I NF.The repeating groups have been eliminated. Notice 
that the repeating group for order 86223 has become three separate records. and the repeating group for 
order 86390 has become two separate records. The I N F primary key is a combination of ORDER and 
PRODUCT NUMBER. which uniquely identifies each record. 
e Ce11V!f:e t.e::nung 201-1 
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368 Data Normalizatio n 

specific product in a specific order, you need both fields, ORDER and PRODUCT NUMBER, 
to identify a single record uniquely. Therefore, the primary key is the combination of 
two fields: ORDER and PRODUCT NUMBER. 

If you have an MIS CourseMate access code, you can launch interactive Video Learning Ses
sions to help you understand systems development concepts and practice your skills. You can 
watch the sessions on your computer or mobi le device, and pause, rewind, or replay a video 
at any time. To log on to the MIS CourseMate site at www.cengagebrain.com, you must 
create a student account and then register th is book. 

This is the second of three Video Learning Sessions about data normalization. In this session, 
you' ll learn how to transform data from first normal form ( I NF) to second normal form (2NF). 

Second Normal Form 

To understand second normal form (2 NF), you must understand the concept of func
tional dependence. For example, Field A is functionally dependent on Field B if the 
va lue of Field A depends on Field B. For example, in Figure 9-23, the DATE va lue is 
functionally dependent on the ORDER, because for a specific o rder number, there can 
be only one date. In contrast, a product description is not dependent on the order 
number. For a particular o rder number, there might be several p roduct descriptions 
one fo r each item o rdered. 

A table design is in second normal form (2NF) if it is in lNF ar1d if all fields that 
a re not part of the primary key are functionally dependent on the entire primary key. 
If any field in a 1NF table depends on only one of the fields in a combination primary 
key, then the table is not in 2NF. 

Notice that if a lNF design has a primary key that consists of only one field, the 
problem of partial dependence does not arise - because the entire primary key is a sin
gle field. T herefore, a l NF table with a single-field primary key is automatically in 2NF. 

Now reexamine the l NF design for the ORDER table shown in Figure 9-23 on the 
previOus page: 

ORDER (ORDER, DATE, PRODUCT NUMBER, DESCRIPTION, 
NUMBER ORDERED, SUPPLI ER NUMBER, SUPPLI ER NAME, ISO) 

Recall that the primary key is the combination of the o rder number and the prod
uct number. T he NUMBER ORDERED field depends on the entire primary key because 
NUMBER ORDERED refers to a specific product number ar1d a specific o rder number. In 
contrast, the DATE field depends on the o rder number, which is only a part of the pri
mary key. Similarly, the DESCRIPTION field depends on the product number, which also 
is only a part of the primary key. Because some fields are not dependent on the er1tire 
primary key, the design is not in 2NF. 

A standard process exists for converting a table from lNF to 2NF. T he o bjective is 
to break the original table into two or more new tables and reassign the fields so that 
each non key field will depend on the entire primary key in its table. To accomplish 
this, you follow these steps: 

1. First, create and name a sepa rate table for each field in the existing primary key. 
For example, in Figure 9-23, the ORDER table's primary key has two fields, ORDER 
and PRODUCT NUMBER, so you must create two tables. The ellipsis ( ... ) indicates 
that fields will be assigned later. The resu lt is: 

ORDER (ORDER, ... ) 
PRODUCT (PRODUCT NUMBER, . .. ) 
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Data Normalization 

2. Next, create a new table for each possible combination of the original primary 
key fields. In the Figure 9-23 example, you would create and name a new table 
with a combination primary key of ORDER and PRODUCT NUMBER. This table 
describes individual lines in an order, so it is named ORDER LINE, as shown: 

ORDER LINE (ORDER, PRODUCT NUMBER) 

3. Finally, study the three tables and place each field with its appropriate primary 
key, which is the minimal key on which it functionally depends. When you fin
ish placing all the fields, remove any table that did not have any additional 
fields assigned to it. The remaining tables are the 2NF version of your original 
table. The three tables can be shown as: 

ORDER (ORDER, DATE) 
PRODUCT (PRODUCT NUMBER, DESCRIPTION, SUPPLIER 
NUMBER, SUPPLIER NAME, ISO) 
ORDER LINE (ORDER, PRODUCT NUMBER) 

Figure 9-24 shows the 2NF table designs. By following the steps, you have con
verted the original lNF table into three 2NF tables. 

Why is it important to move from lNF to 2NF? Four kinds of problems are found 
with lNF designs that do not exist in 2NF: 

ORDER in2NF PRODUCT In 2NF 

ORDER ORDER PRODUCT I DESCRIPTION 

NUMBER 

86223 

86390 

86467 

DATE 

9-13-2013 

9-14-2013 

9-15-2013 

ORDtR UNE in lNf 

128 

304 

633 

684 

ORDER PRODUCT I NUM SER 
NUMBER ORDERED 

86223 

86223 

86225 

86390 

86390 

86467 

304 

633 

~ 

128 

304 

304 

7 

1 

• 
12 

s 
1 .. 

Steel widget 

Blue gadget 

Assembly 

Super gizmo 

in 2NF, the primary key ol ORDER LINE is a 
unique combination of two foreign keys 

SUPPLIER 

NUMBER 
SUPPLIER I ISO 
NAME 

A-602 Acme Yes 

A-602 Acme Yes 

J-995 Jones No 

C-876 Cabot Yes 

FIGURE 9-24 ORDER, PRO DUCT, and ORDER LINE tables in 2NF.AII fields are functionally dependent on 
the pr imary key. 
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Data Nor malizat io n 

• Consider the work necessary to change a particula r product's description. Sup· 
pose 500 current orders exist for product number 304. Changing the product 
description involves modifying 500 records for product number 304. Updating 
all 500 records would be cumbersome and expensive. 

• 1NF tables can contain inconsistent data. Because someone must enter the prod
uct description in each record, nothing prevents product number 304 from hav· 
ing d ifferent product descriptions in different records. In fact, if product number 
304 appears in a la rge number of order records, some of the matching product 
descriptions might be inaccurate or improperly spelled. Even the presence or ab
sence of a hyphen in the orders for All-purpose gadget would create consistency 
problems. If a data entry person must enter a term such as 101 Queue Control
ler numerous times, it certainly is possible that some inconsistency wi ll result. 

• Adding a new product is a problem. Because the primary key must include an 
order number and a product number, you need values for both fields in order tO 

add a record. What value do you use for the o rder number when you want to 

add a new product that has not been ordered by any customer? You could use 
a dummy order number, and then replace it with a real order number when the 
product is ordered to solve the problem, but that solution also creates difficulties. 

• Deleting a product is a problem. If all the related records are deleted once an 
order is filled and paid for, what happens if you delete the only record that con
tains product number 633? The information about that product number and its 
description is lost. 

Has the 2NF design eliminated a ll potential problems? To change a product 
description, now you can change just one PRODUCT record. Multiple, inconsistent va l
ues for the product description a re impossible because the description appears in only 
one location. To add a new product, you simply create a new PRODUCT record, instead 
of creating a dummy order record. When you remove the last ORD ER LINE record for a 
particula r product number, you do not lose that product number and its description 
because the PRODUCT record sti ll exists . The four potential problems are eliminated, 
and the three 2NF designs are superior to both the original unnormal ized table and 
the lNF design. 

If you have an MIS CourseMate access code, you can launch interactive Video Learning Ses
sions to help you understand systems development concepts and practice your skills. You can 
watch the sessions on your computer or mobi le device, and pause, rewind, or replay a video 
at any time. To log on to the MIS CourseMate site at www.cengagebrain.com, you must 
create a student account and then register th is book. 

This is the third of three Video Learning Sessions about data normalization. In this session, 
you' ll learn how to transform from second normal form (2NF) to th ird normal form (3NF). 

e cr;UMsaoniJSto&photo 

Third Normal Form 

A popular rule of thumb is that a design is in 3NF if every nonkey field depends on 
the key, the whole key, and nothing but the key. As you wi ll see, a 3NF design avoids 
redundancy and da ta integrity problems tha t still can exist in 2NF designs. 

Continuing the ORDER example, now review the PRODUCT table design in Figure 9-25: 

PRODUCT (PRODUG NUMBER, DESCRIPTION, SUPPLI ER NUMBER, SUPPLIER NAME, ISO) 
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Data Norma lization 

PRODUCT In 2NF 
-----: • • • • • • • • 

PRODUCT 

NUMBER 

DESCRIPTION SUPPLIER : SUPPLIER I ISO 

NUM BER : NAME 

128 Steel widget 

304 Blue gadget 

633 Assembly 

684 Super gizmo 

PRODUCT in 3NF 

' PRODUCT I DESCRIPTION 

NUMBER 

128 

304 

633 

684 

Steel widget 

Blue gadget 

Assembly 

Super gizmo 

A·602 

A-602 

J-995 

C-876 

' '' SUPPLIER 

NUMBER 

A-602 

A· 602 

J-995 

C-876 

• 
: Acme Yes 
• • 
: Acme 
• 

Yes 
• • 
: Jones No 
• • 
; Cabot Yes 
• • • 
•• • • • • • • • • • • • • • • • • • • • • 

' SUPPLIER 

NUMBER 

A-602 

J-995 

C-876 

SUPPLIER 

NAME 

Acme 

Jones 

Cabot 

Yes 

No 

Yes 

FIGURE 9-25 When the PRODUCT table is transformed from 2NF to 3F, the result is two separate tables: 
PRO DUCT and SUPPLI ER. Note that in 3NF,all fields depend on the key, the whole key, and nothing but the key! 
e Cenu:r;e lt!:rrur!f lO I~ 

The PRODUCT table is in lNF because it has no repeating groups. The table also is in 
2NF because the primary key is a single field. But the table still has four potential 
problems: 

• To change a supplier name, you must change every record in which that name 
appears. With hundreds, or even thousands of records, the process would be 
slow, expensive, and subject to input errors. 

• The 2NF design allows a supplier to have a different name or ISO status in dif
ferent records. 

• Because the supplier name is included in the ORDER table, you must create a 
dummy ORDER record to add a new supplier who has not yet been received any 
orders. 

• Finally, if you delete all the orders for a supplier, you will lose that supplier's 
number and name. 

Those potential problems are caused because the design is not in 3NF. A table 
design is in third normal form (3NF) if it is in 2NF and if no nonkey field is depen
dent on another nonkey field. Remember that a nonkey field is a field that is not a 
candidate key for the primary key. 

The PRODUCT table at the top of Figure 9-25 is not in 3NF because two nonkey 
fields, SUPPLIER NAME and ISO, both depend on another nonkey field, SUPPLIER NUMBER. 
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372 Two Real-World Examples 

To convert the table to 3NF, you must remove all 
fields from the 2NF table that depend on another 
nonkey field and place them in a new table that 
uses the nonkey field as a primary key. In the 
PRODUCT example, you must remove SUPPLIER NAME 
and ISO, and place them into a new table that uses 
SUPPLIER NUMBER as the primary key. As shown in 
Figure 9-25, third normal form divides the 2NF 
version into two separate 3NF tables: 

PRODUCT (PRODUCT NUMBER, DESCRIPTION, 
SUPPLIER NUMBER) 

SUPPLIER (SUPPLIER NUMBER, SUPPLIER NAME, ISO) 

FIGURE 9-26 A faculty advisor, who represents an entity, can 
advise many students, each of whom can register for one or 
many courses. 1\vo REAL-WORLD EXAMPLES 
e s~v.~.ocWAt.~ The best way to learn about normalization is to 

apply the rules to a situation you understand. This 
section presents two different scenarios: first a 

school and then a technical service company. If you follow a step-by step process, you 
can create data designs that are efficient, maintainable, and error-resistant. 

Example I: Crossroads College 

Consider the familiar situation in Figure 9-26, which depicts several entities in the 
Crossroads College advising system: ADVISOR, COURSE, and STUDENT. The relationships 
among the three entities are shown in the ERD in Figure 9-2 7. The following sections 
discuss normalization rules for these three entities. 

Before you start the normalization process, you notice that the STUDENT table 
contains fields that relate to the ADVISOR and COURSE entities, so you decide to begin 
with the initial design for the STUDENT table, which is shown in Figure 9-28. Notice 
that the table design includes the student number, student name, total credits taken, 
grade point average (GPA), advisor number, advisor name, and, for every course the 
student has taken, the course number, course description, number of credits, and 
grade received. 

1 M 
ADVISOR -- ADVISES STUDENT 

M 

TAKES 

N 

COURSE 

FIGURE 9-27 An initial entity-relat ionship d iagram for ADVISOR, 
STUDENT. and COURSE. 
C>Ct!•tt:tte l.e:lmf!E 2CIL 

Cql~Ti~ 20U C<~ ~ All Ri~ Jt~..W. Ml)' WI bee~ 0(&111Cd. ~ d11p~. i11 wholo"" i3 IW\-~ w tl~nx :i,Vr.s. Wtt(' tir.l pv!)> OC'!II«II m.or be W!'fm1«1 £rvm e:.e elk-o.lk ~ t01r('4«(t.), 
&litQria) nvkw hMo ok(tll(l.l lh;,l •n)· w~ IX'!I1«11 Otoe$ 11111 a81(riollll) ' illt'!«ttllt q.-utJI I~"ttin& e <pcno:!>,Jf, (:(Oft(: IA-=c re.e...,~ !he :i~ 10 ~~ l!<.kliti(IO'I.-1 QO!I1(tl1 ll WI)' d~«~-1 $11bo(qunr; n,;;. fO!riW«~, m;uiro ._ 

I 97812851 713·~0_Ct-09Jndd 372 29/1 1112 3:29PM I 



Two Real-Wor ld Examples 

STUDENT (Unnormallzed ) 

e.. 
STUDENT 
NUMBER 

STUDENT 
NAME 

TOTAL I GPA I ADVISOR I ADVISOR I OFFICE 
CREDITS NUMBER NAME 

COURSE 
NUMBER 

CREDIT I GRADE 
HOURS 

1035 Unda 47 3.60 49 Smith B2U CSC151 4 B 

MIIT2U 3 A 

ENG101 3 B 

CHMlll 4 A 

BUS lOS 2 A 

3397 sam 3.00 49 smith Bill ENG101 3 A 

MIIT2U 3 c 
CSC151 4 B 

4070 Kelly 14 2.90 23 Jones C333 CSC151 4 8 

CHMlll 4 c 

ENG101 3 c 
BUS lOS 2 c 

FIGURE 9-28 The STUDENT table is unnormalized because it contains a repeating group that represents 
the courses each student has taken. 
e C en&tr;e t.c.:nuuglO I~ 

The STUDENT table in Figure 9-28 is unnormalized because it has a repeating 
group. The STUDENT table design can be written as: 

STUDENT (STUDENT NUMBER, STUDENT NAME, TOTAL 
CREDITS, GPA, ADVISOR NUMBER, ADVISOR NAME, 
OFFICE, (COURSE NUMBER, CREDIT HOURS, GRADE)) 

To convert the STUDENT record to lNF, you must expand the primary key to 
include the key of the repeating group, producing: 

STUDENT (STUDENT NUMBER, STUDENT NAME, TOTAL 
CREDITS, GPA, ADVISOR NUMBER, ADVISOR NAME, 
OFFICE, COURSE NUMBER, CREDIT HOURS, GRADE) 

Figure 9-29 on the next page shows the lNF version of the sample STUDENT data. 
Do any of the fields in the lNF STUDENT table depend on only a portion of the pri
mary key? The student name, total credits, GPA, advisor number, and advisor name 
all relate only to the student number and have no relationship to the course number. 
The course description depends on the course number, but not on the student number. 
Only the GRADE field depends on the entire primary key. 

Following the lNF - 2NF conversion process described earlier, you would create a 
new table for each field and combination of fields in the primary key, and place the 
other fields with their appropriate key. The result is: 

STUDENT (STUDENT NUMBER, STUDENT NAME, TOTAL CREDITS, GPA, 
ADVISOR NUMBER, ADVISOR NAME, OFFICE) 

COURSE (COURSE NUMBER, CREDIT HOURS) 

GRADE (STU DINT NUMBEB, COURSE NUMBER, GRADE) 

You now have converted the originallNF STUDENT table to three tables, all in 
2NF. In each ta hie, every nonkey field depends on the entire primary key. 
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374 Two Real-World Examples 

in 1 NF, the primary key is a unique combination of a specific 
STUDENT NUMBER and a specific COURSE NUMBER 

STUDENT in l NF 

''' + ''' STUDENT STUDENT TOTAL GPA ADVISOR I ADVISOR OFFICE COURSE CREDIT I GRADE 
NUMBER NAME CREDITS NUMBER NAME NUMBER HOURS 

103S Unda 47 3.60 49 Smith 82U CSClSl 4 8 

1035 Uncia 47 3.60 49 Smith 82U I\IIKT212 3 A 

1035 Uncia 47 3.60 49 Smith 82U ENG101 3 8 

103S Uncia 4 7 3.60 49 Smith 82U Oil\lllll 4 A 

1035 Unda 4 7 3.60 49 Smith 82U BUSlOS 2 A 

3397 sam 2!1 3.00 49 Smith 8212 ENG101 3 A 

3397 Sam 2!1 3.00 49 Smith 8212 I\IIKT212 3 c 
3397 Sam 2!1 3.00 49 Smith 82U CSC151 4 8 

4070 Kelly 14 2.90 23 Jones C333 CSClSl 4 8 

4070 Kelly 14 2.90 23 Jones C333 CHI\IIlll 4 c 

4070 Kelly 14 2.90 23 Jones C333 ENG101 3 c 
4070 Kelly 14 2.90 23 Jones C333 BUS lOS 2 c 

l l 
in 1 NF 
• There are no repeating groups 
• The primary key is a unique combination of two foreign key values: STUDENT NUMBER 

and COURSE NUMBER 
• All fields depend on the primary key, but some fields do not depend on the whole key- only 

part of it 

FIGURE 9-29 The STUDENT table in I NF. Notice that the primary key has been expanded to include 
STUDENT N UMBER and COURSE N UMBER. 
e Qnr;~ Le:unre 2o14 

Figure 9-30 shows the 2NF STUDENT, COURSE, and GRADE designs and sample data. 
Are all three tables STUDENT in 3NF? The COURSE and GRADE tables are in 3NF. 
STUDENT is not in 3NF, however, because the ADVISOR NAME and OFFICE fields depend 
on the ADVISOR NUMBER field, which is not part of the STUDENT primary key. To con
vert STUDENT to 3NF, you remove the ADVISOR NAME and OFFICE fields from the 
STUDENT table and place them into a table with ADVISOR NUMBER as the primary key. 

Figure 9-31 on page 376 shows the 3NF versions of the sample data for STUDENT, 
ADVISOR, COURSE, and GRADE. The final 3NF design is: 

STUDENT (STUDENT NUMBER, STUDENT NAME, TOTAL CREDITS, GPA, 
ADVISOR NUMBER) 

ADVISOR (ADVISOR NUMBER, ADVISOR NAME, OFFICE) 

COURSE (COURSE NUMBER, CREDIT HOURS) 

GRADE (STUDENT NUMBER, COURSE NUMBER, GRADE) 

I 

Figure 9-32 on page 376 shows the complete ERD after normalization. Now there 
are four entities: STUDENT, ADVISOR, COURSE, and GRADE, which is an associative entity. 
If you go back to Figure 9-27 on page 372, which was drawn before you identified 
GRADE as an entity, you can see that the M:N relationship between STUDENT and 
COURSE has been converted into two l:M relationships: one relationship berween 
STUDENT and GRADE and the other relationship berween COURSE and GRADE. 
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Two Real-World Examples 

STUDENT In 2NF COURSE In 2NF 

~ ~ 
STUDENT STUDENT TOTAL GPA ADVISOR ADVISOR 

NAME 

OFFICE COURSE I CREDIT 

NUMBER NAME CREDITS NUMBER NUMBER HOURS 

1035 Unda 

3397 Sam 

4070 Kelly 

47 3.60 Smith Bill BUS lOS 2 

3.00 Smith 8212 CHM112 4 

14 2.90 23 Jones C333 CSCI51 4 

ENG101 3 

MKT212 3 

GRADEin2NF 

STUDENT COURSE I GRADE 

NUMBER NUMBER 

1035 CSC151 B 

1035 MKTill A 

1035 ENG101 8 

1035 CHM112 A 

1035 BUS105 A 

3397 ENGl OI A 

3397 MJCT212 c 

3397 CSCISl 8 

4070 CSCISI 8 

4070 CHM112 c 

4070 ENG101 c 

4070 BUSlOS c 

t t 
in 2NF 
• All fields now depend on the whole primary key, but some fields 

also might depend on other fields that are not part of the primary key 
• The primary key of GRADE is a unique combination of two foreign 

key values, STUDENT NUMBER and COURSE NUMBER 

FIGURE 9-30 The STUDENT, COURSE, and GRADE tables in 2NF. Notice that all fields are functiona lly 
dependent on the entire primary key of their respective tables. 
e C::nu:r;e ~:rrur!f lO I~ 

To create 3NF designs, you must understand the nature of first, second, and 
third normal forms. In your work as a systems ana lyst, you will encounter designs 
that are much more complex than the examples in this chapter. You also should 
know that normal forms beyond 3NF exist, but they rarely are used in business
oriented systems. 
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376 Two Rea l-World Examples 

r---------------------------; STUDENT In 2NF 

' STUDENT STUDENT 

NUMBER NAME 

1035 Unda 

3397 sam 

4070 Kelly 

STUDENT In 3NF 

' 

• • • 
----------------::~~--------~ 

TOTAL GPA 

CREDITS 

47 3.60 

29 3.00 

14 2.90 

• • • • 

ADVISOR : ADVISOR 

NUMBER : NAME 

OFFICE 

49 

49 

23 

. . 
Smith 

Smith 

Jones 

•••••••••••••••• • 

8212 

8212 

C333 

' ADVISOR In 3NF ,,, __ , 
STUDENT I STUDENT TOTAL GPA 
NUMBER NAME CREDITS 

ADVISOR 

NUMBER 
ADVISOR I ADVISOR OFFICE 
NUMBER NAME 

1035 Unda 47 3.60 49 49 Smith 8212 

3397 Sam 29 3.00 49 23 Jones 033 

Kelly 14 2.90 23 

FIGURE 9-3 1 STUDENT,ADVISOR, COURSE, and GRADE tables in 3NF. W hen the STUDENT table is 
transformed from 2NF to 3NF, the result is two tables: STUDENT and ADVISOR. 
e Cmt~ lx'.un rtt 2o 14 

1 
ADVISES 

M 
STUDENT ADVISOR 

1 

RECEIVES 

M 

1 M 1 associative 
COURSE SHOWS GRADE 

J 
entity 

FIGURE 9-32 The entity-relationship diagram for STUDENT,ADVISOR, and COURSE after normalization. 
The GRADE entity was identified during the normalizatio n process. GRADE is an associat ive entity that links 
the STUDENT and COURSE tables. 
e ec,.,r:~ L::unllg20I4 
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Two Real-World Examples 

CASE IN POINT 9.2: CYBERTOYS 

You handle administrative support for CyberToys, a small chain that sells computer hard
ware and software and specializes in personal service.The company has four stores located 
at malls and is planning more. Each store has a manager, a technician, and between one and 
four sales reps. 

Bruce and Marcia Berns, the owners, want to create a personnel records database, 
and they asked you to review a table that Marcia designed. She suggested fields for store 
number; location, store telephone, manager name, and manager home telephone. She also 
wants fields for technician name and technician home telephone and fields for up to four 
sales rep names and sales rep home telephones. 

Draw Marcia's suggested design and analyze it using the normalization concepts you learned 
in the chapter. What do you think of Marcia's design and why? What would you propose? 

Exam ple 2: Magic Maintenance 

Magic Maintenance provides on-site service for electronic equipment. Figure 9-33 
shows the overall database design that such a firm might use. If you study the figure 
carefully, you will see examples of many concepts described earlier. The database con
sists of seven separate tables, all joined by common fields so they form an integral 
data structure. 

Figure 9-34 on the next page shows even more detail, including sample data, pri
mary keys, and common fields. Notice that the entities include customers, technicians, 

--

lABOR·CODE 

L LABOR.C~ ' 
HOURL\'-AATf ~ I CUSTOMER 

I 

Y CUSUtuN -
CUS'I-UST 
CUS'I.f!RST 

~CE-IABOR·DfTAD. 

II 
CUS'I..t.DORfSS 

CAlloHUM 
00 CUST.art 

i lABOR.CODE SERVICE·CALl 
CUST-STAT£ 

t.ABOR.tiOURS ' 'i CALL-Ntn.t 

I ~ CUST-HUM 
DA!f 

SERVICt-PAATS·DfTAD. TECH-HUM ~ 
i CAll-HUM ' 

00 

00 'i PART-NUM 
QTY I 

TECHNICIAN 

~ I 'i TECH.MJM I 
PARTS TECK-I.AST 

V PART-HUM r.! TECH-nRST I 
PART.OESC 
COST ' 

HIRf.OA.TE • 

I'IUCE 
QTY-ON..HAtiD 

• • • 

FIGURE 9-33 A relational database design for a computer service company uses common fields to link the 
tables and fo rm an overall data structure. Notice the one-to-many notation symbols. and the primary keys. 
which are indicated with gold-colored key symbols. 
CC!:"Vli!!: te::r.HI!E 201"' 
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378 Two Rea l-World Examples 

CASE IN POINT 9.3: DoTCoM TooLs 

DotCom Tools operates a small business that specializes in hard-to-find woodworking 
tools. The firm advertises in various woodworking magazines, and currently accepts mail 
and telephone orders. DotCom is planning a Web site that w ill be the firm's primary sales 
channel. The site will feature an online catalog, powerful search capabilities, and links to 
woodworking information and resources. 

DotCom has asked you, an IT consultant, whether a set of codes would be advanta
geous and if so, what codes you would suggest. Provide at least two choices for a customer 
code and at least two choices for a product code. Be sure to describe your choices and 
provide some specific examples.Aiso include an explanation of why you selected these 
particular codes and what advantages they might offer. 

::auooo.cm 
lAIOfl OOf . HCUN.' u.n • 

•A -.. -
·< -
•O -

::J •-· •a 
' (U11 "'" • (U)I ... , • U61 -1 • "'" ._., • CU>Io(IIY • (U)I4JAI!"; ' 

. , ""' - - C10ol<«>- - <0 I 
• ltU V ... t T1W -~~ .... ~ HC I 
• .1UI GoftMIN ,_. ,..su-t a...tl.. ~ 

. &Ji1 ,.. ,..,. ~-~tct• s-J~~Cne (A I 
• .,. ,...,.,.. ..o.. , ••• ..,eo..n ...... ...,. 

· ... llllda"" '*' m ~""" ........... f\ 

::J SElMCE·IA80R·DETAIL (;) 1:1 ::::!lllftiCI<AU a lOB c 
..... • f(Ot """' • r. (All NUM IABO~ C~Of LABOA·HOVRS .. • 

: c.Aa..,.... . CUSIHIJI.I • . . ·== U/U/>011 04 c_ ,_ .! ••s. 10796 A 1.5 - U/U{XIIl 17 
1079<1 c 2.0 ·- - U/UI>Oil >l -
10798 8 5.0 • IG10t ""' 11/l!JlOll 04 
10799 c 1.5 ·- 6llt U/lii>OU >l 
10799 0 1.5 ·- It SO U/lii>Oil at • 
10801 A 2.5 • 

~ S!IMCE·PI 1\TS·OETAIL ::J ltCHNICAH c:;:,®t3 

CAll NUM PART NUM Q'IY T£CH·NUM . TECH-lAST - TECH-FIRST • HIRE·OATE -. . . 
10796 00.9192 4 li'.04 Robtson Gerry 6/1/2005 

10796 SS•llll 2 
0009 WMfieid David 8/1/1997 

10797 AB·6184 6 
It: 17 Kaplan Cart 1/1/1990 

10799 AB•6184 1 
lir20 Chou Leland U/1/2000 

10799 YV-9651 15 
Sll Johnson Marie 10/1/2011 

10800 SS-1024 8 

::I PARTS 

PART·NUM . PART·DESC • COST- PRICE • Q'IY·ON·HAND • 

(!, A&-6184 METER $~ S12S.oo 33 

' 00.9192 DISC $1.!10 $1.69 220 Primary Keys 
tt' SS--1024 COVER $111.00 $19.79 78 • ~ Common fie lds 
' $$-1099 EMBLEM $38.00 $SO. DO 41 

e> SS-1111 JUMPER $12.50 $15.00 3 
I» XC·31l3 CABLE $11.'/S $7.99 n 

FIGURE 9 -3 4 Sample data, primary keys, and common fields for the database shown in Figure 9-33.The 
design is in JNF. Notice that all no nkey fields functionally depend on a primary key, the w hole primary key, and 
nothing but the primary key. 
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Working w ith a Relational Database 

service calls, and parts. Other tables store data about labor and parts that are used on 
specific service calls. Also notice that all tables use a single field as a primary key, 
except the SERVICE-LABOR-DETAIL and SERVICE-PARTS-DETAIL tables, where the primary 
key requires a combination of two fields to uniquely identify each record. 

WORKING WITH A RELATIONAL DATABASE 
To understand the power and flexibility of a relational database, try the following 
exercise. Suppose you work in IT, and the sales team needs answers to three specific 
questions. The data might be stored physically in seven tables. You know how to cre
ate M icrosoft Access queries, but to learn more about database logic and design, you 
decide to study Figure 9-34, and then pretend to tell the database how to find the 
answers, step by step. The questions are shown in Figures 9-35, 9-36, and 9-37 on 
this page and the next page. 

Question I 

Did any customers receive sei'Vice after I 2/ 14/20 131 If so, who were they? 

St eps: To identify service dates after 12114120 13, go to the SERVICE-CALL table and look in 
the DATE field for dates later than 12114/2013.Three service call records meet t hat condit,ion: 
I 0799, I 0800, and I 080 I. Each record has a CUST-N UM field, which shows t hat two of the 
calls were made to customer 1456, and one call was made to customer 632 1.To obtain the 
customer names, go to t he CUSTOMER table, look up the customer numbers, and identify the 
two customers as A lbert Jones and Mary Belli. 

A ccess 
Q uery: 

Query • 

•T• 

'"'* """ , ... st"""l~ 
""" - Ill 

c.- to '"lliU/lDIT .. 
:§l Q<Jeryl 

l~ooo 
• ...... .J1 ta.r ....... 

,...., CWTWt 
MT ,_,. 
CIAf~ 

MTO!Y 
MTUAn 

CALl....., (~No 
-""" SliMCI<Ail 

Ill 0 

~ 

oii>D 
---;;' 

• 

• 
• 

c~.osr ... MT-iAsr • 
CU$l014'a - ,-

Iii Ill 

• 

cGI tl 
Results: DArt CALL-NUM CUST-NUM • CUST-FIRST CUST-LAST • • • • 

12/15/2013 
12/16/2013 
12/16/2013 

FIGURE 9-35 Question I. 
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10799 
10800 
10801 

1456 Albert 
6321 Mary 

1456 Albert 

-
Jones • 
Belli 

Jones .. 
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380 Working w it h a Re lational Database 

Question 2 

Did technician Marie Johnson put in more than six hours of labor on any service calls? If so, which ones? 

Steps: To locate Marie Johnson, find her name in the TECHNICIAN table and locate her technician number, which is 21 . 
Then, go to the SERVICE-CALL table and seek matching values of 21 in the TECH-NUM field. Marie's two service calls are 
shown as call numbers 10798 and 10800.Finally,go to the SERVICE-LABOR-DETAIL table and use t hose two values to 
see if either service call showed more than six hours of labor. In the example, only service call I 0798 meets t he conditions. 

A ccess 
Q uery: 

Q uery 
Results: 

:1'-

~ '--new...., ,...._, _,. 
••• 

.... -·---- Ill --~ 
:I)Qwoo)<Z 

TfOIIIR'\T . 
MOM 

FIGU RE 9-36 Question 2. 
@ C~o: l=:am:ng 2014 

Question 3 
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I • 

... a 
T£01 1Mr • 1Ef"H MJW . CAU NUM • t-.-HO!JtS -- ll 10,. ).0 

W ere any parts used on service calls in W ashington? If so, w hat were the par t numbers, descriptions, and 

quantities? 

Steps: To identify Washington customers, go to t.he CUSTOMER table and locate all records with the value of WA in 
the CUST-STATE field. This shows a record for Juan Gonzalez. customer number 2836. Next, to see whet.her he received 
service, look for the value 2836 in the SERVICE-CALL table. This produces one record: service call 10797. Then, to find 
out what, if any, parts were used, go to the SERVICE-PARTS-DETAIL table, and look for service record I 0797. It appears 
part AB-6784 was used on service call I 0797. Finally, to get a description for part A S-6784, go to t he PARTS table, 
look for part number AS-6784, and retrieve the description. The final result indicates that six meters with part number 
AB-6784 were sold to Washington customers. 

A ccess 
Q uery: 

~ - .......... 1 
,;.,._ '.L J ,;.._ \J• --~ ..... __..._ ... .- .... t!.~ • 

0,..,~ ~ 'ot..., 
~-Gil ,!!ll ' ..... ......, 
cw•, ~ I Qt\' 

.......... ..!.. 

. " -----~ 

Q uery ':S _, 
Resu lts: 
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FIGU RE 9-37 Question 3. 
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Should You Use Codes? 

SHOULD You Use CODES? 

A code is a set of letters or numbers that represents a data item. Codes can be used to 
simplify output, input, and data formats. 

Overview of Codes 
Because codes can represent data, you encounter them constantly in everyday life. 
Student numbers, for example, are unique codes to identify students in a school reg
istration system. Three students with the name John Turner might be enrolled at your 
school, but only one is student number 268960. 

Your postal code is another common example. A nine-digit postal code contains a 
lot of information. For example, the first digit identifies one of ten main geographical 
areas in the United States. The combination of the next three digits identifies a major 
city or major distribution point. The fifth digit identifies an individual post office, an 
area within a city, or a specific delivery unit. The last four digits identify a post office 
box or a specific street address. 

For example, consider the postal code 27906-2624 shown in Figure 9-38. The first 
digit, 2, indicates a broad geographical area in the eastern United States. The digits, 
790, indicate Elizabeth City, North Carolina. The fifth digit, 6, identifies the post 
office that serves the College of the Albemarle. The last four digits, 2624, identify the 
post office box for the college. 

Codes can be used in many ways. Because codes are shorter than the data they 
represent, they save storage space and costs, reduce data transmission time, and 
decrease data entry time. Codes also can be used to reveal or conceal information. 
The last two digits of a seven-digit part number, for example, might represent the sup
plier number, or the maximum discount that a salesperson can offer. 

Finally, codes can reduce data input errors in situations when the coded data is 
easier to remember and enter than the original source data, when only certain valid 
codes are allowed, and when something within the code itself can provide immediate 
verification that the entry is correct. 

Types of Codes 
Companies use many different coding methods. Because information system 
users must work with coded data, the codes should be easy to learn and apply. 
If you plan to create new codes or change existing ones, you should obtain comments 
and feedback from users. The following section describes seven common 
coding methods. 

1. Sequence codes are numbers or letters assigned in a specific order. Sequence 
codes contain no additional information other than an indication of order of 
entry into the system. For example, a human resource system issues consecutive 

Broad geographical area 
in eastern United States l 

2 790 

Elizabeth Cijy, NC -------' 

t Local postal delivery point 

6 2624 

tL ______ Specific location lor 

College ol the Albemarle 

FIGURE 9-38 A postal code is an example of a significant digit code that uses groups and 
subgroups to store data. 
OCertt;~ i.e:mrtE 2014-
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382 Should You Use Codes! 

employee numbers to identify employees. Because the codes are assigned in the 
order in which employees are hired, you can use the code to see that employee 
number 584 was hired after employee number 433. The code, however, does not 
indicate the start ing date of either person's employment. 

2. Block sequence codes use blocks of numbers for different classifications. 
College course numbers usually are assigned using a block sequence code. 
100-level courses, such as Chemistry 110 and Mathematics 125, are freshman-level 
courses, whereas course numbers in the 200s indicate sophomore-level courses. 
Within a particular block, the sequence of numbers can have some additional 
meaning, such as when English 151 is the prerequisite for English 152. 

3. Alphabetic codes use alphabet letters to distinguish one item from another 
based on a category, an abbreviation, or an easy-to-remember value, called a 
mnemonic code. Many classification codes fit more than one of the following 
definitions: 

a) Category codes identify a group of related items. For example, a local de
partment store uses a two-character category code to identify the department 
in which a product is sold: GN for gardening supplies, HW for hardware, and 
EL for electronics. 

b) Abbreviation codes are alphabetic abbreviations. For example, standard 
state codes include NY for New York, ME for Maine, and MN for Minnesota. 
Some abbreviation codes are called mnemonic codes because they use a spe
cific combination of lerters that are easy to remember. Many three-character 
airport codes such as those pictured in Figure 9-39 are mnemonic codes, 
such as DEN for Denver, and MIA for Miami. However, some airport codes are 
not mnemonic, such as ORO (O' Hare) or MCO (Orlando). In Figure 9-39, how 
many airports can you identify? 

4. Significant digit codes distinguish items by using a series of subgroups of digits. 
Postal codes, for example, are significant digit codes. Other such codes include 
inventory location codes that consist of a two-digit warehouse code, followed 
by a one-digit floor number code, a two-digit section code, a one-digit a isle 
number, and a two-digit bin number code. Figure 9-40 illustrates the inventory 

ATL ORD L-HR HND LAX ---- --- --- --- .. __ _ 
DFW FRA cDG AMS DEN --- ·--- -·-- -- ---
PHX LAS MAD IAH HKG --- -- --- ........ __ 
MSP DTW B~K sFO MIA --- ----- ... __ _ .., __ _ --
JFK LGW &WR SIN NRf .... __ --- --- --- ---
PEK SI!A MCO YYZ Sil. ---- ---- --- --- ---

FIGURE 9-39 This image shows abbreviations for the world's 
30 busiest airports. How many can yo u identify? 
e Shutte:rs~.od<J&ANI<u".m 
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Warehouse location code ------, 

' 
11 2 

Floor number ------' 

Section code 

l 
05 3 

i. 

.-----Bin number 

' 
27 

'------Aisle number 

FIGURE 9-40 Sample of a code that uses significant digits to pinpoint the locadon of an inventory item. 
@ CenV!ge l.e:rmneWI-1 
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~~;:~~~g~to~~~~2~5~2~~:r; }fv~k:e~~:a~elarge John R. ll_AA.....,, ""-: """· ,., ••• Goo~• "'~ 
numbers, each of which has significance. 

5. Derivation codes combine data from different 
item attributes, or characteristics. Most maga- 3 1 7 4 9 A o E 3 4 E BE 

zine subscription codes are derivation codes. 
For example, one popular magazine uses a 
.subscriber's five-digit postal code, followed by FIGURE 9-41 A magazine subscriber code is derived from 
the first, third, and fourth letters of the sub- various parts of the name and address . 
.scriber's last name, the last two digits of the e c....,.,,_,.=...,'"" 
subscriber's house number, and the first, third, 
and fourth letters of the subscriber's street 
name. A .sample is shown in Figure 9-41 . 

6. Cipher codes use a keyword to encode a number. A retail store, for example, 
might usc a 10-lctter word, such as CAMPGROUND, to code wholesale prices, 
where the letter C represents 1, A represents 2, and so on. Thus, the code, 
GRAND, indicates that the store paid $562.90 for the item. 

7. Action codes indicate what action is to be taken with an associated item. 
For example, a student records program might prompt a user to enter or 
click an action code such as D (to display a record), A (to add a record), and 
X (to exit the program). 

Designing Codes 
Here are some code design suggestions: 

1. Keep codes concise. Do not create codes that arc longer than necessary. For 
example, if you need a code to identify each of 250 customers, you will not 
need a six-digit code. 

2. Allow for expansion. A coding scheme must allow for reasonable growth in 
the number of assigned codes. If the company currently has eight warehouses, 
you should not use a one-digit code for the warehouse number. If three more 
warehouses arc added, the code must be increased to two digits or changed to a 
character code in order to identify each location. The rule also applies to using a 
single letter as a character code because you might need more than 26 data items 
in the future. Of course, you can add more characters, which is just what the 
airline industry has done. Most airlines now use six-character codes that allow 
millions of combinations. 

3. Keep codes stable. Changes in codes can cause consistency problems andre
quire data updates. During the changeover period, you will have to change all 
the stored occurrences of a particular code and all documents containing the 
old code as users switch to the new code. Usually, both the old and new codes 
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384 Data Storage and Access 

are used for an interim period, and special procedures are required to handle 
the two codes. For example, when telephone area codes change, you can use 
either area code for a certain time period. 

4. Make codes unique. Codes used for identification purposes must be unique to 
have meaning. If the code HW can indicate hardware or houseware, the code is 
not very useful. 

5. Use sortable codes. If products with three-digit codes in the lOOs or the 300s 
are of one type, while products with codes in the 200s are a different type, a 
simple sort will not group all the products of one type together. In addition, 
be careful that single-digit character codes will sort properly with double-digit 
codes -in some cases you must add a leading zero (01, 02, 03, and so on) to 
ensure that codes sort correctly. 

6. Use a simple structure. Do not code some part numbers with two letters, a hy
phen, and one digit, and others with one letter, a hyphen, and two digits. Avoid 
allowing both letters and numbers to occupy the same positions within a code 
because some of those are easily confused. This situation might be a good place 
to use an input mask to assure that the correct data type is entered. 

7. Avoid confusion. It is easy to confuse the number zero (0) and the uppercase 
letter 0, or the number one (1) with the lowercase letter L (I) or uppercase let
ter I. For example, the five-character code 5ZOB1 easily can be misread as SZOBI, 
or 52081. 

8. Make codes meaningful. Codes should be easy to remembe~; user-friendly, conve
nient, and easy to interpret. Using SW as a code for the southwest sales region, for 
example, has far more meaning than the code 14. Using ENG as the code for the 
English department is easier to interpret and remember than either YNA or 132. 

9. Use a code for a single purpose. Do not use a code to classify unrelated attri
butes. For example, if you use a single code to identify the combination of 
an employee's department and the employee's insurance plan type, users will 
have difficulty identifying all the subscribers of a particular plan, or all the 
workers in a particular department, or both. A separate code for each separate 
characteristic makes much more sense. 

10. Keep codes consistent. For example, if the payroll system already is using two
digit codes for departments, do not create a new, different coding scheme for 
the personnel system. If the two systems already are using different coding 
schemes, try to establish a consistent coding scheme. 

DATA STORAGE AND ACCESS 

Data storage and access involve strategic business tools, such as data warehousing 
and data mining software, as well as logical and physical storage issues, selection of 
data storage formats, and special considerations regarding storage of date fields. 

Tools and Techniques 

Companies use data warehousing and data mining as strategic tools to help manage 
the huge quantities of data they need for business operations and decisions. A large 
number of software vendors compete for business in this fast-growing IT sector. 

DATA WAREHOUSING Large firms maintain many databases, which might or 
might not be linked together into an overall structure. To provide rapid access to 
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this information, companies use software packages that organize and store data in 
special configurations called data warehouses. A data warehouse is an integrated col
lection of data that can include seemingly unrelated information, no matter where it 
is stored in the company. Because it can link various information systems and data
bases, a data warehouse provides an enterprise-wide view to support management 
analysis and decision making. 

A data warehouse allows users to specify certain dimensions, or characteristics. By 
selecting values for each characteristic, a user can obtain multidimensional information 
from the stored data. For example, in a typical company, most data is generated by 
transaction-based systems, such as order processing systems, inventory systems, and 
payroll systems. If a user wants to 
identify the customer on sales order 
34071, he or she can retrieve the 
data easily from the order processing 
system by entering an order number. 

On the other hand, suppose that 
a user wants to see November, 2013 
sales results for Sail y Brown, the 
sales rep assigned to Jo-Mar 
Industries. The data is stored in two 

r 
Sales 

Information 
System 

Input data 

Ti.me Period 

1 

DATA WAREHOUSE 

! 
Results 

Sally Srown, sales representative 

121, sold 5375,784 to Jo-Mar 

industries during Noverroer, 2013 

Sales 

Representative 

/ 
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1 
Human 

Resources 
Information 

System 

Input data 

different systems: the sales informa
tion system and the human 
resources information system, as 
shown in Figure 9-42. Without a 
data warehouse, it would be 
difficult for a user to extract data 
that spans several information sys
tems and time frames. Rather than 
accessing separate systems, a data 
warehouse stores transaction data 
in a format that allows users to 
retrieve and analyze the data easily. 

FIGURE 9-42 A data warehouse stores data from several systems. By selecting 
data dimensions, a user can ret rieve specific information without having to know how 
or where the data is stored. 

While a data warehouse typically 
spans the entire enterprise, many firms prefer to use a data mart, which is designed to 
serve the needs of a specific department, such as sales, marketing, or finance. Each 
data mart includes only the data that users in that department require to perform 
their jobs. There are pros and cons to both approaches, and the best solution usually 
depends on the specific situation. 

Regardless of the overall approach, storing large quantities of data is like building 
a house - it doesn't just happen. A well-constructed data warehouse needs an archi
tecture that includes detailed planning and specifications. 

DATA MINING Data mining software looks for meaningful data patterns and 
relationships. For example, data mining software could help a consumer products 
firm identify potential customers based on their prior purchases. Information about 
customer behavior is valuable, but data mining also raises serious ethical and pri
vacy issues, such as the example in the Question of Ethics feature on page 391. 
Figure 9-43 on the next page shows North Carolina State University's Ethics in 
Computing site, which offers many articles and research papers on this subject. 

The enormous growth in e-commerce has focused attention on data mining as a 
marketing tool. In an article in New Architect, a Web-based magazine, Dan R. 
Greening noted that Web hosts typically possess a lot of information a bout visitors, 
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• Anonymity 
• Biometrics 
• lD Cards 
• Cyberstalking 
• Database Privacy 
• Domain 
• E-mail 
• E·Passports 
• Encryption 

• Clipper 
• Export 

• Financial 
• G 

• Spam 
• Surveillance 

• Patriot 
• Spyware 

• Web privacy 
• Cookies 
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FIGU RE 9-43 North Carolina State University's clickable map can take you to a collection of IT ethics 
issues. Here, the map points to the data mining area. 
Cour.costy a Ct: l:d NI!rd r. C~llnnto:rii\'C Slr.e l;n_verrtyfl'>e~d by L:'l:t r.:<~:r 

but most of it is of little value. His article mentions that smart marketers and business 
analysts are using data mining techniques, which he describes as "machine learning 
algorithms that find buried patterns in databases, and report or act on those find· 
ings." He concludes by saying that "The great advantage of Web marketing is that 
you can measure visitor interactions more effectively than in brick-and-mortar stores 
or direct mail. Data mining works best when you have clear, measurable goals." Some 
of the goals he suggests are: 

o Increase the number of pages viewed per session 

o Increase the number of referred customers 
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Data Storage and Access 

• Reduce clicks to close, which means average page views to accomplish a 
purchase or obtain desired information 

• Increase checkouts per visit 

• Increase average profit per checkout 

This type of data gathering is sometimes called clickstream storage. Armed with 
this information, a skillful Web designer could build a profile of typical new custom
ers, returning customers, and customers who browse but do not buy. Although this 
information would be very valuable to the retailer, clickstream storage could raise 
serious legal and privacy issues if an unscrupulous firm sought to link a customer's 
Web behavior to a specific name or e-mail address, and then sell or otherwise misuse 
the information. 

Because it can detect patterns and trends in large amounts of data, data mining is 
a valuable tool for managers. The popular Wikipedia site contains an interesting 
example of data mining. According to the Wikipedia article, a hypothetical chain of 
supermarkets performed a detailed analysis of purchases, and found that beer and 
diapers were often purchased together. Without attempting to explain this correlation, 
the obvious tactic for a retailer would be to display these items in the same area of 
the store. Wikipedia states that this data mining technique is often called market 
basket analysis. 

Logical versus Physical Storage 

It is important to understand the difference between logical storage and physical stor
age. Logical storage refers to data that a user can view, understand, and access, 
regardless of how or where that information actually is organized or stored. In con
trast, physical storage is strictly hardware-related because it involves the process of 
reading and writing binary data to physical media such as a hard drive, CD-ROM, or 
network-based storage device. For example, portions of a document might be stored 
in different physical locations on a hard drive, but the user sees the document as a 
single logical entity on the computer screen. 

Logical storage consists of alphabetic and numeric characters, such as the letter A 
or the number 9. As you learned earlier in this chapter, a set of related characters 
forms a field, which describes a single characteristic, or attribute, of a person, place, 
thing, or event. A field also is called a data element or a data item. 

When designing fields, you should provide space for the largest values that can be 
anticipated, without allocating unnecessarily large storage capacities that will not be 
used. For example, suppose you are designing a customer order entry system for a 
firm with 800 customers . It would be a mistake to limit the customer number field to 
three, or even four characters. Instead, you might consider a five-character field with 
leading zeros that could store customer numbers from 00001 to 99999. 

You also might consider a mix of alphabetic and numeric characters, which many 
people find easier to view and use. Alphabetic characters expand the storage capacity 
because there are 26 possible values for each character position. Most airlines now use 
six alphabetic characters as a record locator, which has over 300 million possible values. 

A logical record is a set of field values that describes a single person, place, thing, 
or event. For example, a logical customer record contains specific field values for a 
single customer, including the customer number, name, address, telephone number, 
credit limit, and so on. Application programs see a logical record as a group of related 
fields, regardless of how or where the data is stored physically. 

The term record usually refers to a logical record. Whenever an application pro
gram issues a read or write command, the operating system supplies one logical 
record to the program or accepts one logical record from the program. The physical 
data might be stored on one or more servers, in the same building or thousands of 
miles away, but all the application program sees is the logical record - the physical 
storage location is irrelevant. 
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388 Data Storage and Access 

Data Coding 

Computers represent data as bits, or binary digits, that have only two possible values: 1 
and 0. A computer understands a group of bits as a digital code that can be transmit
ted, received, and stored. Computers use various data coding and storage schemes, such 
as EBCDIC, ASCII, and binary. A more recent coding standard called Unicode also is 
popular. Also, the storage of dates raises some design issues that must be considered. 

EBCDIC,ASCII,AND BINARY EBCDIC (pronounced EB-see-dik), which stands for 
Extended Binary Coded Decimal Interchange Code, is a coding method used on 
mainframe computers and high-capaciry servers. ASCII (pronounced ASK-ee), which 
stands for American Standard Code for Information Interchange, is a coding method 
used on most personal computers. EBCDIC and ASCII both require eight bits, or one 
byte, for each character. For example, the name Ann requires three bytes of storage, 
the number 12,345 requires five bytes of storage, and the number 1,234,567,890 
requires ten bytes of storage. 

Compared with character-based formats, a binary storage format offers a more 
efficient storage method because it represents numbers as actual binary values, rather 
than as coded numeric digits. For example, an integer format uses only 16 bits, or two 
bytes, to represent the number 12,345 in binary form. A long integer format uses 32 
bits, or four bytes, to represent the number 1,234,567,890 in binary form. 

UNICODE Unicode is a more recent coding standard that uses two bytes per charac
ter, rather than one. This expanded scheme enables Unicode to represent more than 
65,000 unique, multilingual characters. Why is this important? Consider the chal
lenge of running a multinational information system, or developing a program that 
will be sold in Asia, Europe, and North America. Because it supports virtually all lan
guages, Unicode has become a global standard. 

Traditionally, domestic software firms developed a product in English, then trans
lated the program into one or more languages. This process was expensive, slow, and 
error-prone. In contrast, Unicode creates translatable content right from the start. 
Today, most popular operating systems support Unicode, and the Unicode Consortium 
maintains standards and support, as shown in Figure 9-44. Although Unicode has 
many advantages, it also has some disadvantages. In fact, because of its size and cer
tain rypographical issues, Microsoft recommends that you use its Aria! Unicode font 
" ... only when you can't use multiple fonts tuned for different writing systems." 
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FIGURE 9-44 Unicode is an internat ional coding format that represents characters as integers, using 16 
bits per character. The Unicode Consortium maintains standards and support for Unicode. 
e 1991-2012U:u:cde,t.:.. 
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Data Co ntrol 

STORING DATES What is the best way to store dates? The answer depends on how 
the dates will be displayed and whether they will be used in calculations. 

At the beginning of the 21st century, many firms that used only two digits to rep
resent the year were faced with a major problem called the Y2K issue. Based on that 
experience, most date formats now are based on the model established by the 
International Organization for Standardization (ISO), which requires a format of four 
digits for the year, two for the month, and two for the day (YYYYMMDD). A date 
stored in that format can be sorted easily and used in comparisons. If a date in ISO 
form is larger than another date in the same form, then the first date is later. For 
example, 20130927 (September 27, 2013) is later than 20120713 (July 13, 2012). 

But, what if dates must be used in calculations? For example, if a manufacturing 

- ----- - ... --.. 
f 

Dote SUbtroctloft Example: 

- - . 
• 

order placed on June 23 takes three weeks 
to complete, when will the order be 
ready? If a payment due on August 13 is 
not paid until April 27 of the following 
year, exactly how late is the payment and 
how much interest is owed? In these situ
ations, it is easier to use absolute dates. 

How many clays-··~ 27, 20UandJuly 13, 2012? 
• 

• 
• 9/27/2013 

• 7/13/2012 

• 
{ 

415-« 

k ... l : -o~~e-.............. _41_103_ 

Ul s... ~--. Tlwo ....... h ....... 

• 

389 

•• 

• 

An absolute date is the total number of 
days from some specific base date. To cal
culate the number of days between two 
absolute date.s, you subtract one date from 
the other. For example, if the base date is 
January 1, 1900, then September 27,2013, 
has an absolute date value of 41554. 
Similarly, July 13, 2012, has an absolute 
date of 41103. If you subtract the earlier 
date value from the later one, the result is 
441 days. You can use a spreadsheet to 
determine and display absolute dates eas
ily, as shown in Figure 9-45. 

FIGURE 9-45 Microsoft Excel uses absolute dates in calculat ions. In this 
example, September 27, 2013, is d isplayed as 41544, and July 13,20 12, is 
displayed as 4 1103.The difference between the dates is 441 days. 

DATA CONTROL 

Just as it is important to secure the physical part of the system, as shown in Figure 9-46, 
file and database control must include all measures necessary to ensure that data stor
age is correct, complete, and secure. File and database control also is related to input 
and output techniques discussed earlier. 

FIGURE 9-46 In addition to network monitoring, system security 
includes access codes, data encryption, passwords, and audit trails. 
!Stcd:;:h:t.o.co:rVDenG.Jy 
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390 Data Control 

A well-designed DBMS must provide built-in control and security features, includ
ing subschemas, passwords, encryption, audit trail files, and backup and recovery 
procedures to maintain data. Your main responsibility is to ensure that the DBMS 
features are used properly. 

Earlier in this chapter, you learned that a subschema can be used to provide a 
limited view of the database to a specific user, or level of users. Limiting access to 
files and databases is the most common way of protecting stored data. Users must 
furnish a proper user ID and password to access a file or database. Different privi
leges, also called permissions, can be associated with different users, so some 
employees can be limited to read-only access, while other users might be allowed to 
update or delete data. For highly sensitive data, additional access codes can be 
established that restrict specific records or fields within records. Stored data also 
can be encrypted to prevent unauthorized access. Encryption is the process of con
verting readable data into unreadable characters to prevent unauthorized access to 
the data. 

All system files and databases must be backed up regularly and a series of 
backup copies must be reta ined for a specified period of time. In the event of a file 
catastrophe, recovery procedures can be used to restore the file or database to 
its current state at the time of the last backup. Audit log files, which record details 
of all accesses and changes to the file or database, can be used to recover changes 
made since the last backup. You also can include audit fields, which are special 
fields within data records to provide additional control or security information. 
Typical audit fields include the date the record was created or modified, the name 
of the user who performed the action, and the number of times the record has 
been accessed. 

CASE IN POINT 9.4: SocCERMOM 

SoccerMom Company sells a patented seat that spectators can take to youth soccer games. 
The seat folds so it is small enough to frt in the glove box of most vehicles. The company 
operates a factory in Kansas and also contracts its manufacturing projects to small firms in 
Canada and Mexico. 

An unusual problem has occurred for this small multinational company: People are get
t ing confused about dates in internal memos, purchase orders, and e-mail. Towson Hop
kins handles all IT functions for SoccerMom. When he designed the company's database, 
he was not aware that the format for dates in Canada and Mexico was different from the 
format used in the United States. For example, in Canada and Mexico, the notation 7111 13 
indicates january 7, 2013, whereas in the United States the same notation indicates july I , 
20 13. Although it seems like a small point, the date confusion has resulted in several order 
cancellations. 

Towson has asked for your advice. You could suggest writing a simple program to con
vert the dates automatically or designing a switchboard command that would allow users 
to select a date format as data is entered. You realize, however, that SoccerMom might want 
to do business in other countr ies in the future. What would be the best course of action/ 
Should SoccerMom adapt to the standard of each country, or should it maintain a single in
ternational format/What are the arguments for each option/ 
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Chapter Summary 

Olivia is the database manager at T ip Top Toys, a relatively small division of Worldwide 
Enterprises. Worldwide has nine other divisions, which include insurance, healthcare 
products, and financial planning services, to name a few. 

Riccardo, corporate marketing director for Worldwide, has requested T ip Top's customer 
shopping data to target people who might be likely to purchase items or services from 
other Worldwide divisions. Olivia is not totally comfortable with this, and pointed out Tip 
Top's Web privacy policy, which states that "Tip Top Toys, a division of Worldwide Enterprises, 
will not share personal data w ith other companies without a customer's consent:• 

Riccardo replied that the statement only applies to outside companies - not other 
Worldwide divisions. He said he checked w ith the corporate legal department, and they 
agreed. Emily responded "Even if it is legally OK, it's not the right th ing to do. Many people 
take our statement to mean that their data does not leave Tip Top. At the very least, we 
should give customers a choice, and share the data only w ith their consent:' 

Do you agree with Olivia? Why or why not? 

CHAPTER SUMMARY 

In this chapter, you continued your study of the systems design phase of the SDLC. 
You learned that files and tables contain data about people, places, things, or events 
that affect the information system. File-oriented systems, also called file processing 
systems, manage data stored in separate. 

A database consists of linked tables that form an overall data structure. A data
base management system (DBMS) is a collection of tools, features, and interfaces that 
enable users to add, update, manage, access, and analyze data in a database. 

DBMS designs are more powerful and flexible than traditional file-oriented sys
tems. A database environment offers scalability, support for organization-wide access, 
economy of scale, data sharing among user groups, balancing of conflicting user 
requirements, enforcement of standards, controlled redundancy, effective security, 
flexibility, better programmer productivity, and data independence. Large-scale data
bases are complex and require extensive security and backup/recovery features. 

DBMS components include interfaces for users, database administrators, and 
related systems; a data manipulation language; a schema; and a physical data reposi
tory. Other data management techniques include data warehousing, which stores data 
in an easily accessible form for user access, and data mining, which looks for mean
ingful patterns and relationships among data. Data mining also includes clickstream 
storage, which records how users interact with a site, and market basket analysis, 
which can identify product relationships and consumer buying patterns. 

In an information system, an entity is a person, place, thing, or event for which 
data is collected and maintained. A field, or attribute, is a single characteristic of an 
entity. A record, or tuple, is a set of related fields that describes one instance of an 
entity. Data is stored in files (in a file-oriented system) and tables (in a database envi
ronment). 

A primary key is the field or field combination that uniquely and minimally identi
fies a specific record; a candidate key is any field that could serve as a primary key. A 
foreign key is a field or field combination that must match the primary key of another 
file or table. A secondary key is a field or field combination used as the basis for sort
ing or retrieving records. 
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392 C hapter Summary 

An entity-relationship diagram (ERD) is a graphic representation of all system 
entities and the relationships among them. The ERD is based on entities and data 
stores in DFDs prepared during the systems analysis phase. The three basic relation
ships represented in an ERD are one-to-one (1:1), one-to-many (1:M), and many-to
many (M:N). In a M:N relationship, the two entities are linked by an associative 
entity. 

The relationship between two entities also is referred to as cardinality. A common 
form of cardinality notation is called crow's foot notation, which uses various sym
bols to describe the characteristics of the relationship. 

Normalization is a process for avoiding problems in data design. A first normal 
form (1NF) record has no repeating groups. A record is in second normal form (2NF) 
if it is in 1NF and all nonkey fields depend on the entire primary key. A record is in 
third normal form (3NF) if it is in 2NF and if no field depends on a nonkey field. 

Data design tasks include creating an initial ERD; assigning data elements to an 
entity; normalizing all table designs; and completing the data dictionary entries for 
files, records, and data elements. 

You learned that a code is a set of letters or numbers used to represent data in a 
system. By using codes, you can speed up data entry, reduce data storage space, and 
reduce transmission time. Codes also can be used to reveal or to conceal information. 
The main types of codes are sequence codes, block sequence codes, classification 
codes, alphabetic codes (including category codes, abbreviation codes, and mnemonic 
codes), significant digit codes, derivation code.s, cipher codes, and action codes. 

Logical storage is information seen through a user's eyes, regardless of how or 
where that information actually is organized or stored. Physical storage is hardware
related and involves reading and writing binary data to physical media. A logical 
record is a related set of field values that describes a single person, place, thing, or 
event. Data storage formats include EBCDIC, ASCII, binary, and Unicode. Dates can 
be stored in several formats, including ISO and absolute format. 

File and database control measures include limiting access to the data, data 
encryption, backup/recovery procedures, audit-trail files, and internal audit fields. 
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block sequence code .182 
bytc388 
candidate key 357 
cardinality 362 
cardinality notation 362 
category codes .182 
characters 387 
cipher codes 383 
clicks to close .187 
clickstrcam storage 387 
code 381 
combination key 357 
common field 3 56 
composite key 357 
concatenated key 357 
crow's foot notation 362 
data clement 387 
data item 387 
data manipulation language (DML) .153 
data matt .185 
data mining 385 
data struG"ture 348 
data warehouse 385 
database administrator (DBA) 351 
database management system (DBMS) 350 
derivation code 38.1 
dimensions .185 
EBCDIC .188 
economy of scale 351 
encryption 3 90 
entity .156 
entity-relationship diagram (ERD) 360 
field .156 
file 348 
file processing system 348 
file-oriented system 348 
first normal form (1NF} .166 

foreign key .15 7 
functionally dependent .168 
integer format 388 
Imcmationa1 Organization for Standardization 

(ISO) .189 
JDBC (Java database connectivity) 35.1 
key fields 3 56 
logical record .187 
logical storage 38 
long integer format 388 
M:N 361 
many-to-many relationship 361 
market basket analysis .187 
middleware 3.55 
mnemonic code .182 
multivalued key .157 
nonkey field 357 
normalization .165 
ODBC (open database connectivity) 35.1 
one-to-many relationship 361 
one-to-one relationship 361 
orphan 359 
password 390 
permissions 390 
physical storage .187 
primary key .156 
query by example (QBE) 352 
query language .152 
record 3.56 
recovery procedures 390 
referential integrity .159 
relational database .148 
relational model 348 
repeating group 365 
scalability .150 
schema 35.1 
second normal form (2NF) .168 
secondary key .1 59 
sequence code .181 
significant digit code .182 
SQL (Structured Query Language) 39.1 
standard notation format 365 
subschema 35.1 
table 348 
table design .165 
third normal form (3NF) .171 
tuple 356 
Unicode .188 
Unified Modeling Language (UML) .162 
unnormalized 365 
user ID .190 
Y2K issue 389 
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Chapter Exercises 

Questions 
1. In the auto shop examples on page 348, what are some problems that might arise in Mario's system? 

Why won't Danica run into the same problems? Provide specific examples in your answer. 
2. What is a DBMS? Briefly describe the components of a DBMS. 
3. Describe a primary key, candidate key, secondary key, foreign key, and a combination key. Use your 

imagination to provide an example of each key that is not in the textbook. 
4. What are entity-relationship diagrams and how are they used? What symbol is used for a relationship? 

What is an associative entity? Provide an example. 
5. What is cardinality, and what symbols do you use in the craw's foot notation method? 
6. What are data warehousing and data mining? How do businesses use these tools? 
7. What is an unnormalized design, and how do you convert an unnormalized design to 1NF? In your 

answer, refer to specific pages and figures in this chapter. 
8. How would you define second normal form? How do you convert a 1NF design to 2NF? In your 

answer, refer to specific pages and figures in this chapter. 
9. How would you define third normal form? How do you convert a 2NF design to 3NF? In your 

answer, refer to specific pages and figures in this chapter. 
10. How would a specific date, such as April 27, 2015, be represented as an absolute date? 

Discussion Topics 
1. Are there ethical issues to consider when planning a database? For example, should sensitive personal 

data (such as medical information) be stored in the same DBMS that manages employee salary and 
benefits data? Why or why not ? 

2. Suggest three typical business situations where referential integrity avoids data problems. 
3. Consider an automobile dealership with three locations. Data fields exist for stock number, vehicle 

identification number, make, model, year, color, and invoice cost. Identify the possible candidate keys, 
the likely primary key, a probable foreign key, and potential secondary keys . 

4. Do we use lots of codes in our personal and business lives? How many can your class name? 

Projects 
1. Search the Internet to find information about date formats . Determine whether the date format used 

in the United States is the most common format. 
2. Visit the IT department at your school or at a local business and determine how the organization uses 

database management systems. Describe your findings in a memo. 
3. Use Microsoft Access or similar database software to create a DBMS for the imaginary company 

called Top Text Publishing, which is described in Case In Point 9.1 on page 365. Add several sample 
records to each table and report to the class on your progress. 

4. Visit the bookstore at your school or in your area. Interview the manager or store employees to learn 
more about the business and the entities that are involved in bookstore operations. Remember that an 
entity is a person, place, thing, or event that affects an information system. Draw an ERD, including 
cardinality, that describes the bookstore's operations. 
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ApplyYour Knowledge 

This section contains four mini-cases. Each case descr ibes a situat ion, explains your role, and requires you to apply 
what you leamed in the chapter. 

I 

2 

CM Builders 
CM Builders is a regional building contractor .specializing in multifamily residential buildings, including 
condominiums, townhomes, and apartments. Charles Manville, the owner, hired you as an IT consultant 
to design a new relational database system for his business. As a small business owner, Charles is very 
involved in the operation of his business and wants to know more about the new computer system. How 
would you respond to Charles when he asks the following questions? Try to use terms that most business 
owners would understand clearly. 

Tasks 

1. Charles asks you, "What is an entity, a table, a field, and a record?" He also wants to know the 
difference between primary key, candidate keys, foreign keys, secondary keys, and combination keys. 

2 . After looking at the ERD you developed, Charles asks you to explain the craw's foot notation 
symbols he .sees on the diagram. 

3. Charles says that he has heard of data normalization, but does not understand it. He wants you to 
explain it to him. 

4 . Charles a lso wants to know what kind of codes you plan to use. How would you answer him? 
Before you make a final decision about codes, a re there any questions that you might want to ask 
Charles? Explain your answer. 

Parrot Palace 
Parrot Palace works with TV and movie producers who need birds that can perform special tricks, such 
a.s playing dead, reciting poetry, ladder climbs, and various other tricks . Parrot Palace has about 50 birds 
and a list of 20 tricks from which to choose. Each bird can perform one or more tricks, and many tricks 
can be performed by more than one bird . When a bird learns a new trick, the trainer assigns a skill level. 
Some customers insist on using birds that score a 10, which is the highest skill level. As an IT consultant, 
you have been asked to suggest 3NF table designs. You are fairly certain that a M:N relationship exists 
between birds and tricks. 

Tasks 

1. Draw an ERD for the Parrot Palace information system. 
2 . Indicate cardinality. 
3 . Identify all fields you plan to include in the birds and tricks tables. For example, in the bird table, 

you might want species, size, age, name, and so on. In the tricks table, you might want the trick 
name and description. You will need to assign a primary key in each table. Hint: Before you begin, 
review some database design samples in this chapter. You might spot a similar situation that 
requires an associative entity that you can use as a pattern. In addition, remember that numeric 
values work well in primary key fields. 

4. Create 3NF table designs. 
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ApplyYour Knowledge 

W infield Public Transit Authority 

Winfield is a small city with a population of 22,000. Until now, Winfield was served by a bus route from 
a nearby city. The Winfield City Council has held a bond sale to fund the purchase of several buses to 
serve three routes in Winfield and neighboring areas. As the city's IT director, you have been asked to set 
up an information system for the new Transportation Authority. Assume that multiple buses will run on 
each route. 

Tasks 

1. Draw an ERD for the Winfield Public Transit Authority system. 
2. Indicate cardinality. 
3. Identify all fields you plan to include in the tables . 
4 . Create 3NF table designs. 

Working Shoes 
Working Shoes is a multistate shoe store that offers an extensive selection of casual and dress shoes 
designed for men and women who work on their feet. Working Shoes plans to launch a new Web site, 
and the company wants to develop a new set of product codes. Currently, 250 different products 
exist, with the possibility of adding more in the future. Shoes and many accessories come in various 
sizes, styles, and colors. The marketing manager asked you to develop an individualized product code 
that can identify a specific item and its characteristics. Your initial reaction is that it can be done, but the 
code might be fairly complex. Back in your office, you give the matter some thought. 

Tasks 

1. Design a code scheme that will meet the marketing manager's stated requirements. 
2 . Write a brief memo to the marketing manager suggesting at least one alternative to the code she 

proposed, and state your reasons. 
3. Suggest a code scheme that will identify each Working Shoes customer. 
4. Suggest a code scheme that will identify each specific order. 
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Case Studies 

Each chapter includes a Chapter Case, a Continuing Case, a Capstone Case, and an Online Case Simulation. You can 
leam more about the Online Case Simulation in the MIS CourseMate Features sect ion. 

Chapter Case: Scenic Routes 

Scenic Routes operates a bus company that specializes in travelling on secondary roads, rather 
than Interstate highways. Their slogan is: "It Takes a Little Longer, But It's Scenic." The firm needs 
to update its passenger reservation system. 

Background 

Data items must include reservation number, Route Number, Date, Origin, Destinations, 
Departure Time, Arrival Time, Passenger Name, and Seat Number. For example, Route 97 leaves 
Monroe, VA, daily at 8:00A.M. and arrives in Spencer, VA, 100 miles away, at 11:00 A.M. Scenic 
wants to use an alphabetic reservation code, similar to the codes that airlines use. 

Tasks 
1. Identify the entities and their relationships. Then create an ERD for the reservations system. 
2. Create 3NF table designs for the system. 
3. For each of the entities identified, design tables and identify the possible candidate keys, the 

primary key, a probable foreign key, and potential secondary keys. 
4. Use sample data to populate the fields for three records. 

Continuing Case: Personal Trainer, Inc. 

Personal Trainer, Inc. owns and operates fitness centers in a dozen Midwestern cities. The centers 
have done well, and the company is planning an international expansion by opening a new 
"supercenter" in the Toronto area. Personal Trainer's president, Cassia Umi, hired an IT consul· 
tant, Susan Park, to help develop an information system for the new facility. During the project, 
Susan will work closely with Gray Lewis, who will manage the new operation. 

Background 

After evaluating various development strategies, Susan prepared a system requirements document 
and submitted her recommendations to Cassia Umi, Personal Trainer's president. During her pre· 
sentation, Susan discussed in-house development and outsourcing options. She did not feel that a 
commercial software package would meet Personal Trainer's needs. 

Based on her research, Susan felt it would be premature to select a development strategy at this 
time. Instead, she recommended to Cassia that an in-house team should develop a design proto· 
type, using a relational database as a model. Susan said that the prototype would have two main 
objectives: It would represent a user-approved model of the new system, and it would identify 
all systems entities and the relationships among them. Susan explained that it would be better to 
design the basic system first, and then address other issues, including Web enhancements and im· 
plementation options. She proposed a three-step plan: data design, user interface design, and a p· 
plication architecture. She explained that systems analysts refer to this as the systems design phase 
of a development project. 

Cassia agreed with Susan's recommendation, and asked her to go forward with the plan. 

(continues) 
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398 Case Studies 

Continuing Case: Personal Trainer, Inc. 

Tasks 

1. In your discussion of the systems design phase, you mentioned normalization to Cassia. She 
would like you to explain the basics of normalization in plain English to help her understand 
the data design tasks. 

2. Review the Personal Trainer fact-finding summary in Chapter 4 and draw an ERD with 
cardinality notation. Assume that system entities include members, classes, merchandise, and 
fitness instructors. 

3. Design tables in 3NE As you create the database, include various codes for at least three of 
the fields. 

4. Use sample data to populate the fields for at least three records in each table. 

Capstone Case: New Century Well ness Group 

New Century Wellness Group offers a holistic approach to healthcare with an emphasis on 
preventive medicine as well as traditional medical care. In your role as an IT consultant, you will 
help New Century develop a new information system. 
Background 

After completing the user interface, input, and output design for the new information system, you 
will now focus on the data design of the DBMS that will support the system. Begin by reviewing 
the DFDs that you prepared in Chapter 5 and the object models that you created in Chapter 6. 

Tasks 
1. Create an initial ERD for the new system that contains at least eight entities. 
2. Analyze each relationship to determine if it is 1:1, 1:M, or M:N. 
3. Normalize your designs for all tables to ensure they are 3NF, and verify that all primary, 

secondary, and foreign keys are identified properly. Update your ERD to reflect any changes. 
4. Review the Data Dictionary you created in Chapter 5 and double-check all data dictionary 

entries. Make sure that the entries for data stores, records, and data elements are documented 
completely and correctly. Determine what codes, if any, will be used and be sure they are 
documented in the data dictionary. 
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CASE Tool Workshop 

Systems analysts use CASE tools to help them plan, build, and maintain information systems. To leam more about 
CASE tools, tum to Part B of the Toolkit that follows Chapter 12. You can complete these tasks with the Visible 
Analyst® CASE tool, which is available with this textbook, or a similar tool. 

Background 
At your school, your capstone systems analysis project is due very soon. Your instructor assigned student teams 
to develop an information system proposal for Danica's Auto Shop, which is shown in Figure 9-4 on page 349. 
The Microsoft Access screen in Figure 9-4 shows two tables: one for MECHANICS and the other for JOBS. The 
two tables represent entities, and are linked by a common field called Mechanic No. 

You are a member of a three-person team, and your job is to prepare an ERD and design a relational 
database for Danica with all tables in third normal form (3NF). Based on what you learned in this chapter, 
you have a feeling that an associative entity will be needed in the ERD. 

Tasks 
1. Before you start on the capstone project, you decide to hone your ERD skills by drawing your own ver

sion of the ERD shown in Figure 9-21 on page 364. You don't have to be precise- it's just a practice 
task. 

2. Now, using Visible Analyst®, or another CASE tool, create an ERD that shows the two main entities in 
Danica's shop, and the relationship between them. Add an associative entity if necessary, similar to the 
examples shown on pages 362 and 376. 
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MIS CourseMate Features 

If you have an MIS CourseMate access code, you can reinforce and extend your learning with premium content 
created for this textbook. For example, you can launch interactive Video Learning Sessions to help you understand 
systems development concepts and practice your skills. In addition, you can use MindTap Reader. which is a full, 
interactive, digital e-book. 

MIS CourseMate also offers many learning reatures within each chapter, including an Online Case Simulation, a 
Critical Thinking Challenge, Video Learning Session Tasks, and a set or Learn It O nline activities. To log on to the MIS 
Course Mate site at www.cengagebrain.com, you must create a student account and register this book. 

Session 9: Data Design SCR 
Overview 
T he SCR Associates case study is a Web-based simulation that allows you to practice your skills in a 
rea l-world envi ronment. The fi nn offers IT consulting, solutions, and training. SCR plans to open a new 
high-tech training center, and needs to develop a Training Information Management System (TIMS) ro 
support the center. You are a newly hired systems analyst reporting ro Jesse Baker, systems group manager, 
and will help her develop the system. 

T he case study rakes you to the SCR Web sire, where you receive e-mail and voice mail messages 
from Jesse, obtain information from SCR's resource libraries, and perform various tasks. Jesse has high 
standards, bur seems very fair. She made it cle.ar that she expects your work to be accurate, thorough, and 
profess ional. 

Before You Begin 
To prepare for this work session, you should revie.w the. following topics: 

• Cardinality 
• Entity-relationship diagrams (ERDs) 
• Associative ent ities 
• Normalization 

How Do I Use the Online Case Simulation? 
• Read the preview, and review the Chapter 1 background material, if necessary. 
• Visit the MIS CourseMare Web site at www.cengagebrain.com, locate the SCR Case Simulation, and 

click the intranet link. Enter your name and the. password sad10e. 
• W hen the opening screen is displayed, select this session. T hen check your e-mai l and voice mail, and 

starr to work on you r task list. 

Preview: Session 9 

Your supervisor, Jesse Baker, asked you to begin working on data design tasks for the new information 
system, which will be implemented as a relational database. You will need to identify the entities, draw an 
ERD, design the tables, and add sample data to each table. 
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Critical Thinking Challenge 

In addition to technical ability, IT professionals need critical thinking skills. This feature can help you practice per
cept ion, organization, analysis, problem-solving, and decision-making skills that w ill be valuable in the workplace. 
You can visit www.crit icalthinking.org to leam more about cr itical thinking and why it is so important. 

Background 
This week, the IT team at Game Technology is working on database design and codes. Your job is to 
develop a recommendation for keeping track of individual games and their authors. You will be expected 
to create an ERD and table designs. Here is what you know so far: 

• Every game has a product ID, name, version number, category code, and category description. 
• Every author has an author ID, name, mailing address, and e-mail address. 
• An individual author can develop one or more games. 
• A game also can be developed by several authors. In this case, each author receives a specific 

percentage of the royalty that the game earns. 

This information must be stored in the database. Your plan is to develop an overall design, list all the 
individua l data items, and then include them as fields in the tables you create. Your design must be in the 
form of an ERD that shows all the entities, including any associative entities, and their relationships. Also, 
all table designs must be in third normal form (3NF). 

The IT team also discussed data codes. You read somewhere that six-letter codes can have over 
300 million unique combinations, but you don't know the exact number. Your friend, a math major, 
said that you could figure out the answer on your own, and she gave you a hint by saying it was 26 to 
the sixth power. 

Practice Tasks 
Visit the MIS CourseMate Web site at www.cengagebrain.com. Then navigate to the resources for this 
chapter and locate the Critical Thinking Challenge feature. You will complete two Practice Tasks, using 
what you learned in the chapter. Then you can check your answers to be sure you're ready for the 
Challenge Tasks. 

Challenge Tasks 
After you complete the Practice Tasks, you learn about new developments at Game Technology. 

Your recommended design ran into a snag. The team leader said it wasn't bad, but it did not go far 
enough. The specific comment was that it was not in third normal form. Also, the team finally decided on 
a code for the customer ID field, which is a primary key. The code will be a combination code, with four 
letters followed by four digits. The letters would be the first four letters of the customer's last name, which 
might make it easier for customers to remember. To continue, navigate to the Critical Thinking Challenge 
feature for this chapter, select the Challenge Tasks, and follow the instructions. 
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402 MIS CourseMate Fea tures 

Video Learning 

The Video Learning Sessions in this chapter explain entity-relationship diagrams (ERDs) and data 
normalization rules. 

Befo re You Begin 

To prepare for the tasks, you should review the. following topics: 

• ERDs 
• Cardinal ity 
• Normal forms 

How to W atch a S ession 

Go to the Management Information Systems CourseMate Web site at www.cengagebrain.com. T hen 
naviga te to the resources for this book, locate the Video Learning Sessions, and select a session. You can 
watch the session on your computer or mobile device, and pause, rewind, or replay a video at any time. 

Practice Tasks 
After each session, visit the Your Turn feature to perform the rasks and check your answers. 

Train ing Tasks 

Suppose the IT training manager wants to encourage team members to watch the Video Learning Sessions. 
To spark interest, she plans to post a set of VLS previews, which you will prepare. Each preview must 
include an overview of the session, a description of the main topics, and one or more screen examples from 
the video. To get you started, she. provided a task list: 

1. Select a Video Learning Session from this chapter. Launch the video and note the tide, objectives, and 
total running time. Include this information in your preview. 

2. Run though the session and find a segment that does a good job of explaining a specific skill or 
concept. 

3. In the. segment you selected, choose one or more specific screens and capture e.ach screen image with 
the Windows Snipping Tool. To do this in Windows 7 or Windows Vista, click Start, and then type 
Snipping Tool. In Windows 8, you can display the Start menu, and then type Snipping Tool. 

4. Paste the screen image into your preview and explain how it would help a viewer understand the 
topic. Also add your comments about the video, and why it would be important to an IT profes
sional. Your preview should be. well-organized and readable. 

Learn It Online 

In each chapter. you can use this feature to apply your knowledge and practice your skills. The exercises include 
Chapter Reinforcement Questions, Flash Cards, Practice Tests, and various games, such as Who Wants To Be a 
Computer Genius?, Wheel o[Terms. and the Crossword Puzzle Challenge. 
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OBJECTIVES 
When you finish this chapter, you will be 
able to: 

• Provide a checklist of issues to consider 
when selecting a system architecture 

• Trace the evolution of system architecture 
from mainframes to current designs 

• Explain client/server architecture, including 
tiers, cost-benefit issues, and performance 

• Compare in-house e-commerce development 
with packaged solutions and service 
providers 

• Discuss the impact of cloud computing and 
Web 2.0 

• Define network topology, including 
hierarchical, bus, ring, star, and mesh 
models 

• Describe wireless networking, including 
wireless standards, topologies, and trends 

• Describe the system design specification 

System 
Architecture 

Chapter I 0 is the final chapter in the systems design 
phase of the SDLC. This chapter describes system 

architecture, which translates the logical design of an 

information system Into a physical blueprint. As you plan 
the system architecture, you will learn about servers. 

cl ients, processing methods, networks, and related 
issues. 

At this point in the SO LC, your objective is to 
determine an overall architecture to implement 
the information system. You learned in Chapter 1 
that an information system requires hardware, 
software, data, procedures, and people to accom
plish a specific set of functions. An effective system 
combines those clements into an architecture, or 
design, that is flexible, cost-effective, technically 
sound, and able to support the information needs of 
the business. This chapter covers a wide range of 
topics that support the overall system design, just as 
a plan for a new home would include a foundation 
plan, building methods, wiring and plumbing dia
grams, traffic flows, and costs. 

System architecture translates the logical design 
of an information system into a physical structure 
that includes hardware, software, network support, 
processing methods, and security. The end product 
of the systems design phase is the system design 
specification. If this document is approved, the next 
step is systems implementation. 
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Introduction 405 

PREVIEW CASE: Mountain View College Bookstore 

Background: Wendy Lee, manager of college services at Mountain View College, wants a new informa
tion system that will improve efficiency and customer service at the three college bookstores. 

In this part of the case, Tina Allen (systems analyst) and David Conroe (student intern) 
are talking about system architecture issues. 

Participant s: Tina and David 
Location: Mountain View College cafeteria, Thursday afternoon, j anuary 9, 20 14 
Project status: The team completed user interface and data design work. The last step in the systems 

design phase is to consider a system architecture for the bookstore system. 
Discussion t opics: System architecture checklist, client/server architecture, processing methods, and net

work issues 

T ina: Hi, David. Did you enjoy t he holiday break/ 

David: I sure did. Now I'm ready to get back to work. 

T ina: Good.As the last step in the systems design phase of the SDLC, we need to study t he physical struc
ture, or architecture, of t he bookstore system. Our checklist includes our college's organization and cul
ture, enterprise resource planning, total cost of ownership. scalability, Web integration, legacy systems, 
processing methods, security issues. and portals t hat could affect the system design. 

David: So, where do we start? 

T ina: Well. t he bookstore interfaces with many publishers and vendors, so we'll conside r supply chain man
agement, which is part of enterprise resource planning, o r ERP for short. 

David: What happens after we finish the checklist? 
T ina: Then we'll define a cl ient/server architecture. As I see it, t he bookstore client workstations will share 

the processing with a server in the IT department. Also, we may need to look at middleware software 
to connect the new system with existing legacy syst ems, such as the college accounting system. 

David: Anything else? 
T ina: Yes. We need to select a network plan, o r topology, so we'll know how to plan t he physical cabling and 

connections - o r possibly use wire less techno logy. W hen we're done, we'll submit a system design 
specification for approval. 

David: Sounds good to me. 
T ina: Good. Here's a task list to get us started: 

MOUNTAIN VIEW COUEGL -
SYSTEM ARC .. l!C1UR.! ---~--,·rliioiiiiiii!iiiiii!iii!iiiiiiiiiiiiii!iiiii!ii~n 
-ERP TCO, ..-.. ...,, -oodll9o<Y __ , ..,.._, 
IWI(n--O!*OI•'*-IIIOCHW41 __ ..,_. 
Coo-·-~-· irdldr'9---.bul.mg .., .. 
EMivw~v.. ... Mtwoft......-ds.,topt*&JIIS Mdnndl 
0..1' .. ood ..ant I syslemdlllgllll*«_, 

FIGURE 10-1 Typical system architecture tasks. 
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406 Archi tecture Checkli st 

ARCHITECTURE CHECKLIST 

Just as an architect begins a project with a list of the owner's requirements, a systems 
analyst must approach system architecture with an overall checklist. Before making a 
decision, the analyst must consider several issues that will affect the architecture choice: 

• Corporate organization and culture 
• Enterprise resource planning (ERP) 
• Initial and total cost of ownership (TCO) 
• Scalability 
• Web integration 
• Legacy system interface requirements 
• Processing options 
• Security issues 
• Corporate portals 

Corporate Organization and Culture 

To be successful, an information system must perform well in a company's organization 
and culture. For example, consider two large bicycle brands, Green Bikes and Blue 
Bikes. Each firm has three operating divisions: an Asian subsidiary that manufactures 
the bicycles, a factory in Los Angeles that produces bike accessories and clothing, and a 
plant in Canada that makes bike carriers, racks, and custom trailers. 

On the surface, the two firms are similar, but they have very different organizations and 
corporate cultures. Green Bikes is highly centralized, and oversees day-to-day operations 
from its Los Angeles office. Blue Bikes also has a Los Angeles executive office, but allows 
its three business units to operate separately, with minimal corporate oversight. Both firms 
are successful, and it is unlikely that their managerial styles will change anytime soon. 

Suppose you were a consultant, and both firms asked you to suggest an IT archi
tecture that would boost productivity and reduce costs. How would corporate organi
zation and culture issues affect your recommendation? There is no easy answer to 
that question. The best approach probably would be to study day-to-day business 
functions, talk to users at all levels, and focus on operational feasibility issues, just as 
you did earlier in the development process. 

Enterprise Resource Planning (ERP) 

Many companies use enterprise resource planning (ERP) sofrware, which was described 
in Chapter 1. The objective of ERP is to establish a company-wide strategy for using IT 
that includes a specific architecture, standards for data, processing, network, and user 
interface design. A main advantage of ERP is that it describes a specific hardware and 
sofrware environment, also called a platform, that ensures connectivity and easy inte
gration of future systems, including in-house sofrware and commercial packages. 

Even though ERP has been very popular, some argue that it is outdated because of 
major advances in technology. For example, in her CIO Magazine article shown in 
Figure 10-2, author Karen Goulart calls ERP an "old workhorse." She suggests that 
ERP's future success depends on integrating new technologies such as mobility and 
cloud computing, among others. In other words, an ERP designer might have to 
bring enterprise data, anytime, anywhere, to a smart phone in a sales rep's pocket. 

Many companies are extending internal ERP systems to their suppliers and cus
tomers, using a concept called supply chain management (SCM). For example, in a 
totally integrated supply chain system, a customer order could cause a manufacturing 
system to schedule a work order, which in turn triggers a call for more parts from one 
or more suppliers. In a dynamic, highly competitive economy, SCM can help compa
nies achieve faster response, better customer service, and lower operating costs. 
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HEWS 

ERP's future value depends on flexibility 
in the face of tech trends 

Despite.,,. naysaylng, the Indisputable value of ERP hu kept Its demise It bay. 
Nevertheless, as we move further Into the 21st century, doe-s the tcchnolosv heve a realr-~1--
fu ture? 

ERP"s future dt:pends on how flexible developers are able to make the old workhorse, IT 
leaders and analysts say. tts future also depends on how responsive ERP systems are to such 
trends as mobility, big data, social media and doud computing. 

FIGURE I 0-2 I~ ERP outdated. or wlll k stiii be around! Author Karen Goulart nys that ERP's future success depends on ltltegratittg new 

technology, such as moblllty ~nd cloud computing. 

e 2001-2012. r~:hr:rtet 

Microsoft offers an enterprise solution called Microsoft Dynamics, as shown in 
Figure 10-3 on the next page. The interesting " test drive" video provides a scenario
based preview of how the software can integrate financial management, customer rela
tionship management (CRM), supply chain management (SCM), and business metrics. 

CASE IN POINT 10.1: ABC SYSTEMS 

You are a systems analyst at ABC Systems, a fast-growing IT consulting firm that provides a 
wide range of services to companies that want to establish e-commerce operations. During 
the last 18 months, ABC acquired two smaller firms and set up a new division that specializes 
in supply chain management. A ligning ABC's internal systems was quite a challenge, and top 
management was not especially happy with the integration cost or the timetable. To avoid 
future problems, you have decided to suggest an ERP strategy, and you plan to present your 
views at the staff meeting tomorrow. ABC's management team is very informal and prefers a 
loose, flexible style of management. How will you persuade them that ERP is the way to go? 

Initial Cost and TCO 

You learned earlier about the importance of considering economic feasibility and 
TCO during systems planning and analysis. TCO includes tangible purchases, 
fees, and contracts called hard costs. However, additional soft costs of manage
ment, support, tra in ing, and downtime are just as important, but more difficult to 
measure. 

Firms such as Micromation, which is shown in Figure 10-4 on page 409, offer spe
cialized TCO analysis, benchmarks, and consulting. As the Micromation chart shows, 
user-related costs represent a very large slice of the total pie. 

A TCO analysis should include the the following questions. 

• If in-house development was selected as the best alternative initia lly, is it still 
the be.st choice? Is the necessary technical expertise available, and does the 
original cost estimate appear realistic? 

• If a specific package was chosen initially, is it still the best choice? A:re newer versions 
or competitive products available? Have any changes occurred in pricing or support? 

• Have any new types of outsourcing become available? 

Cql~Ti~ 20U C<~ ~ All Ri~ Jt~\'fd, Ml)' WI bee~ 0(&111(<,1. ~ d11p~. in wholo Ill' i3 fWl.-~ w tl~nx :i,Vr.s. Wtt(' tir.l pv!)> OC'!II«II m.or be W!'fm1«1 £rvm e:,e elk-o.lk ~ t01r('4«(t.), 
&litQria) nvkw hMo ok(tll(l.llh;,l •n)· w~ IX'!I1«11 Otoe$ n\1'1 a81(riollll) ' illt'!«ttllt q.-utJI I~"ttin& e<pcno:!>,Jf, (:(Oft(: IA-=c re.e...,~ !he :i~ 10 ~~ l!<.kliti(IO'I.-1 QO!I1(tl1 ll WI)' d~«~ -1 $11bo(qunr; n,;;. fO!riW«~, m;uiro ._ 

I 97812851 713·~0_CHIO.Indd ·~7 

407 

12112112 3:36 PM I 



408 Archi tecture Checkli st 

Manage Your Operations 

- . 
FIGURE 10-l Microsoft invites you to watch o r take a scenario ·based test drive o f its Microsoft Dynamics 
product. 

o Have any economic, governmental, or regulatory events occurred that could 
affect the proposed project? 

o Have any significant technical developments occurred that could affect the 
proposed project? 

o Have any major assumptions changed since the company made the build versus 
buy decision? 

o Are there any merger or acquisition issues to consider, whereby the company 
might require compatibility with a specific environment? 

o Have any new trends occurred in the marketplace? Are new products or tech
nologies on the verge of being introduced? 

o Have you updated the original TCO estimate? If so, are there any significant 
differences? 
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nl .. Miaomation 
c;illnlll--.. 

TCO Benchmark Solution 

lncoreal;e ~ne value of rr by Improving your IT cost management effectiveness using the Total Cost of Ownership 
(TCO) /Total Cost of Technology (TCT) BenchmarltSolution. 

Coet of Ownerehlp by Category 

·~·'*"• 

FIGURE I 0-4 The Micromation site suggests that soft costs are very significant, but are more difficult to measure. 
e 2012 M OU"Cc-'1.:'.1011 

The answers to these questions might affect the initial cost and TCO for the pro
posed system. You should review system requirements and alternatives now, before 
proceeding to design the system architecture. 

Scalability 

A network is composed of individual nodes. A node represents a physical device, 
wired or wireless, that can send, receive, or manage network data. For example, nodes 
can be servers, workstations, shared printers, mass storage devices, wireless access 
points, or mobile computers. 

Scalability, also called extensibility, refers to a system's ability to expand, change, 
or downsize easily to meet the changing needs of a business enterprise. Scalability is 
especially important in implementing systems that are volume-related, such as 
transaction processing systems. A scalable system is necessary to support a dynamic, 
growing business. For example, a scalable network could handle anywhere from a 
few dozen nodes to thousands of nodes, and a scalable DBMS could support the 
acquisition of an entire new sales division. When investing large amounts of money 
in a project, management is especially concerned about scalability issues that could 
affect the system's life expectancy. 

Web Integration 

An information system includes applications, which are programs that handle the 
input, manage the processing logic, and provide the required output. The systems 
analyst must know if a new application will be part of an e-commerce strategy and 
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41 0 Archi tecture Checkli st 

the degree of integration with other Web-based components. As you learned earlier, a 
Web-centric architecture follows Internet design protocols and enables a company to 
integrate the new application into its e-commerce strategy. Even where e-commerce 
is not involved, a Web-centric application can run on the Internet or a company 
intranet or extranet. A Web-based application avoids many of the connectivity and 
compatibility problems that typically arise when different hardware environments 
are involved. In a Web-based environment, a firm's external business partners can 
use standard Web browsers to import and export data. 

Legacy Systems 

A new system might have to interface with one or more legacy systems, which are 
older systems that use outdated technology, but still are functional. For example, a 
new marketing information system might need to report sales data to a server-based 
accounting system and obtain product cost data from a legacy manufacturing 
system. 

Interfacing a new system with a legacy system involves analysis of data formats 
and compatibility. In some cases, a company will need to convert legacy file data, 
which can be an expensive and time-consuming process. Middleware, which is dis
cussed later in this chapter, might be needed to pass data between new systems and 
legacy .systems. Finally, to select the best architecture, the analyst must know if the 
new application eventually will replace the legacy system. 

Processing Options 

In planning the architecture, designers also must consider how the system will 
process data - online or in batches. For example, a high-capacity transaction 
processing system, such as an order entry system, requires more network, process
ing, and data storage resources than a monthly billing system that handles data in 
batches. Also, if the system must operate online, 24 hours a day and seven days a 
week (24/7), provision must be made for backup and speedy recovery in the event 
of system failure. 

The characteristics of online and batch processing methods are described later in 
this chapter, with examples of each type. 

Security Issues 

From the password protection shown in Figure 10-5 to complex intrusion detec
tion systems, security threats and defenses are a major concern to a systems ana

lyst. As the physical design is translated into specific 
hardware and software, the analyst must consider 
security issue.s and determine how the company will 
address them. Security is especially important when 
data or processing is performed at remote locations, 
rather than at a centralized facility. In mission-critical 
systems, security issues will have a major impact on 
system architecture and de.sign. 

FIGURE I 0-5 User IDs and passwords are 
important elements of system security. 

Web-based systems introduce additional security 
concerns, as critical data must be protected in the 
Internet environment. Also, firms that use e-commerce 
applications must assure customers that their personal 
data is safe and secure. System security concepts and 
strategies are discussed in detail in Chapter 12, 
Managing Systems Support and Security. 
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System Architectu re: Then and Now 

Corporate Portals 

Depending on the system, the planned architecture might include a corporate portal. 
A portal is an entrance to a multifunction Web site. After entering a portal, a user can 
navigate to a destination using various tools and features provided by the portal 
designer. A corporate portal can provide access for customers, employees, suppliers, 
and the public. A well-designed portal can integrate with various other systems and 
provide a consistent look and feel. 

SYSTEM ARCHITECTURE: THEN AND NOW 

Every business information system must carry out three main functions: 

• Manage applications that perform the processing logic. 

• Handle data storage and access. 

• Provide an interface that allows users to interact with the system. 

Depending on the architecture, the three functions are performed on a server, on a cli
ent, or are divided between the server and the client. As you plan the design, you must 
determine where the functions will be carried out and the advantages and disadvantages 
of each design approach. 

Mainframe A rchitecture 

A server is a computer that supplies data, processing services, or other support to one 
or more computers, called clients. The earliest servers were mainframe computers, and a 
system design where the server performs all the processing sometimes is described as 
mainframe architecture. Although the actual server does not have to be a mainframe, 
the term mainframe architecture typically describes a multiuser environment where 
the server is significantly more powerful than the clients. A systems analyst should 
know the history of mainframe architecture to understand the server's role in modern 
system design. 

In the 1960s, mainframe architecture was the only choice. In addition to central
ized data processing, the earliest systems performed all data input and output at a 
central location, often called a data processing center. Physical data was delivered or 
transmitted in some manner to the data processing center, where it was entered into 
the system. Users in the organization had no input or output capability, except for 
printed reports that were distributed by a corporate IT department. 

As network technology advanced, companies installed terminals at remote loca
tions, so that users could enter and access data from anywhere in 
the organization, regardless of where the centralized computer 

____ . \ 
Mainframe 

4 I I 

\ 
was located. A terminal included a keyboard and display screen 
to handle input and output, but lacked independent processing 
capability. In a centralized design, as shown in Figure 10-6, the 
remote user's keystrokes are transmitted from his or her terminal 
to the mainframe, which responds by sending screen output back 
to the user's screen. 0 0 

Today, mainframe architecture still is used in industries that 
require large amounts of processing that can be done at a central 
location. For example, a bank might use mainframe servers to 
update customer balances each night. In a blend of old and new 
technology, an Internet-based retail operation might use main
frame architecture at a customer service center that fulfills its 
online sales as shown in Figure 10-7 on the next page. 

Terminals 

FIG URE I 0-6 In a cent ralized design. the 
remote user's keystrokes are t ransmitted to 
the mainframe, which responds by sending 
screen output back to the user's screen. 
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41 2 System Architecture: Then and Now 

Impact of the Personal Computer 

When PC technology exploded in the 
1990s, powerful microcomputers 
quickly appeared on corporate desk
tops. Users found that they could run 
their own word processing, spread
sheet, and database applications, with
out assistance from the IT group, in a 
mode called stand-alone computing. 
Before long, companies linked the 
stand-alone computers into networks 
that enabled the user clients to 
exchange data and perform local 
processmg. 

FIGURE 10-7 Internet-based retail o perat ions such asAmazon.com use 
customer service centers to fulfill online sales. 

When an individual user works in 
stand-alone mode, the workstation per
forms all the functions of a server by 

Printer 

Server 

storing, accessing, and processing data, 
as well as providing a user interface. Although stand-alone PCs improved 
employee productivity and allowed users to perform tasks that previously 
required IT department assistance, stand-alone computing was inefficient and 
expensive. Even worse, mainta ining data on individual workstations raised major 
concerns about data security, integrity, and consistency. Without a central storage 
location, it was impossible to protect and back up valuable business data, and 
companies were exposed to enormous risks. In some cases, users who were frus
trated by a lack of support and services from the IT department created and man
aged their own databases. In addition to security concerns, this led to data 
inconsistency and unreliability. 

Network Evolut ion 
As technology became available, companies resolved the problems of stand-alone com
puting by joining clients into a local area network (LAN) that allows sharing of data 

Scanner 

LAN 

Client 
Client 

Clienl 

and hardware resources, as shown in Figure 10-8. 
One or more LANs, in turn, can connect to a cen
tralized server. Further advances in technology made 
it possible to create powerful networks that could 
use satellite links, high-speed fiber-optic lines, or the 
Internet to share data. 

A wide area network (WAN) spans long dis
tances and can connect LANs that are continents 
apart, as shown in Figure 10-9. When a user 
accesses data on a LAN or WAN, the network 
is transparent because a user sees the data as 

FIGURE I 0-8 A LAN allows sharing of data and hardware, 
such as printers and scanners. 

if it were stored on his or her own workstation. 
Company-wide systems that connect one or more 
LANs or WANs arc called distributed systems. 
The capabilities of a distributed system depend 
on the power and capacity of the underlying data 
communication network. Compared to main
frame architecture, distributed systems increase 
concerns about data security and integrity 
because many individual clients require access 
to perform processing. 
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Client/Server Designs 

CLIENT/SERVER DESIGNS 

Today's interconnected world requires an informa
tion architecture that spans the entire enterprise. 
Whether you are dealing with a departmental net
work or a multinational corporation, as a systems 
analyst you will work with a distributed comput
ing strategy called client/server architecture. 

Overview 

LAN 
Los Angeles 

LAN 
f1 f""'"L Toronto 

Ul:- 1~ 

~ []J]] ~--..._.../ 

LAN 
Tokyo 

~~· 

WAN 

LAN 
Brisbane 

LAN 
London 
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LAN 
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m~ 
Although no standard definition exists, the term 
client/server architecture generally refers to sys
tems that divide processing between one or more 
networked clients and a central server. In a typical 
client/server system, the client handles the entire 
user interface, including data entry, data query, and 
screen presentation logic. The server stores the 
data and provides data access and database man
agement functions. Application logic is divided in 
some manner between the server and the clients. In FIGURE I 0-9 A WAN can connect many LANs and link users 
a client/server interaction, the client submits a who are continents apart. 
request for information from the server, which car- eee.,,.~....,"'w'< 
ries out the operation and responds to the client. 
As shown in Figure 10-10 the data file is not trans-
ferred from the server to the client - only the request and the result are transmitted 
across the network. To fulfill a request from a client, the server might contact other 
servers for data or processing support, but that process is transparent to the client. 
The analogy can be made to a restaurant where the customer gives an order to a 
server, who relays the request to a cook, who actually prepares the meal. 

Figure 10-11 on the next page lists some major differences between client/server and 
traditional mainframe systems. Many early client/server systems did not produce 
expected savings because few clear standards existed, and development costs ofren 
were higher than anticipated. Implementation was expensive because clients needed 
powerful hardware and software to handle shared processing tasks. In addition, many 
companies had an installed base of data, called legacy data, which was difficult to 
access and transport to a client/server environment. 

Server 

Client submits data 
query to server 

Server transmits only the 
results of the client query 

Client 

Client 

FIGURE 10-10 In a client/server design, data is stored and usually processed on the server. 
e Cev~:e Lt!::nung WI" 
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414 Client/Server Designs 

Comparison of Client/Server and Mainframe Systems As large-scale networks grew more 
powerful, client/server systems became 
more cost-effective. Many companies 
invested in client/server systems to achieve 
a unique combination of computing 
power, flexibility, and support for chang
ing business operations. Today, client/ 
server architecture is the dominant form 
of systems design, using Internet protocols 
and network models such as the ones 
described on pages 426-430. As businesses 
form new alliances with customers and 
suppliers, the client/server concept 
continues to expand to include clients and 
servers outside the organization. 

Characteristics Cllent/Server Mainframe 

Basic architecture Very flexible Very rigid 

Application Flexible Highly structured 
development Fast Slow 

Object·oriented Traditional 

User environment PC·based Uses terminals 
GUI Text interface 
Empowers the user Constrains the user 
Improves productivity limUed options 

Security and control Decentralized Centralized 
features Difficult to control Easier to control 

Processing options Can be shared and Cannot be modified 
configured in any form 
desired 

Data storage Can be distributed to All data is stored centrally 
options place data closer to users 

Hardware/software Very flexible Very rigid 
integration Muttivendor model Single proprietary vendor 

FIGURE I 0-1 I Comparison of the characteristics of client/server and 
mainframe systems. 

Cloud computing, which is discussed 
later in this chapter, is seen by some 
observers as an entirely new concept. 
Others see it as the ultimate form of 
client/server architecture, where Internet
based computing becomes the server part 
of client/server and handles processing 
tasks, while the Internet itself becomes 

the platform that replaces traditional networks. The bottom line is that it doesn't 
matter whether cloud computing is part of a client/server evolution, or a whole new 
way of thinking about computing. Either way, successful systems must support busi
ness requirements, and system architecture is an important step in the systems devel
opment process. 

The Client's Role 

The client/server relationship must specify how the processing will be divided between 
the client and the server. A fat client, also called a thick client, design locates all or 
most of the application processing logic at the client. A thin client design locates all or 
most of the processing logic at the server. What are the advantages and disadvantages 
of each design? Most IT experts agree that thin client designs provide better perfor
mance, because program code resides on the server, near the data. In contrast, a fat 
client handles more of the processing and must access and update the data more 
often. Compared with maintaining a central server, fat client TCO also is higher, 
because of initial hardware and software requirements and the ongoing expense of 
supporting and updating remote client computers. A fat client design, however, is sim
pler and less expensive to develop, because the architecture resembles traditional file 
server designs where all processing is performed at the client. Figure 10-12 compares 
the characteristics of fat and thin clients. 

Client/Server Tiers 

Early client/server designs were called two-tier designs. In a two-tier design, the 
user interface resides on the client, all data resides on the server, and the application 
logic can run either on the server or on the client, or be divided between the client 
and the server. 

More recently, another form of client/server design, called a three-tier design, has 
become popular. In a three-tier design, the user interface runs on the client and the 
data is stored on the server, just as with a two-tier design. A three-tier design also has 
a middle layer between the client and server that processes the client requests and 
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Client/Server Designs 

Characteristic Fat Client Thin Client 

Network traffic Higher, because the fat client must 
communicate more often with the 
server to aocess data and update 
processing results 

Performance Slower, because more network traffic 
is required 

Initial cost Higher, because more powerful 
hardware is required 

Maintenance cost Higher, because more program code 
resides on the client 

Ease of development Easier, because systems resemble 
traditional file-server designs where 
all processing was performed at the 
client 

FIGURE 10-12 Characteristics of fat and thin clients. 
e Ccnr:~ Le-.!rnryt 2o1.; 

Lower, because most interaction 
between code and data takes place 
at the server 

Faster, because less network traffic 
is required 

Lower, because workstation hardware 
requirements are not as stringent 

Lower, because most program code 
resides on the central server 

More difficult, because developers 
must optimize the division of 
processing logic 

translates them into data access commands that can be understood and carried out by 
the server, as shown in Figure 10-13. You can think of the middle layer as an applica
tion server, because it provides the application logic, or business logic, required by the 
system. Three-tier designs also are called n-tier designs, to indicate that some designs 
use more than one intermediate layer. 

The advantage of the application logic layer is that a three-tier design enhances over
all performance by reducing the data server's workload. The separate application logic 
layer also relieves clients of complex processing tasks. Because it can run on a mini
computer that is much more powerful than the typical client workstations, the 
middle layer is more efficient and cost-effective in large-scale systems. Figure 10-14 
on the next page shows where the data, the application logic, and the user interface 
are located on various architectures. In a client/server system, the tiers communi
cate using software called middleware, which is described in the following section. 

Data Application logic 

Two-tier Server 

Three-tier -- server 

FIGURE I 0-13 Characteristics of two· tier versus three·tier client/server design. 
e Cc:11:~ l.cmutt: 20 I L 

User interface 

Client 

Client 
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416 C lient/Server Designs 

Application User Middleware 
Architecture Data Logic lnlerface A recent Internet search for 

Central data 
processing center 

Central server with 
remote terminals 

Stand-atone 
client 

Two-tier 
clienVserver 

Three-tier 
clienVserver 

Server X 

Client 

Server X 

Client 

Server 

Client X 

Server X 

Client 

Data server X 
Aootication server 

~ 

X X 

X 

X 

X X 

X 

X X 

X 
X 

the phrase "What is Middleware" 
returned 80,500 sites. 
Unfortunately, the term middle
ware means different things to 
different people. So, what is mid
dleware? 

In a multi-tier system, special 
software called middleware enables 
the tiers to communicate and pass 
data back and forth. Here are some 
other definitions you might 
encounter: 

FIGURE 10-14 The location of the data, the application logic, and the user interface 
depend on the type of architecture. 

• Middleware offers an interface 
to connect software and hard
ware. 

• M iddleware can integrate legacy systems and Web-based applications. For 
example, when a user enters a customer number on a Web form, middleware 
can update a legacy accounting system. 

• Middleware is like glue that holds d ifferent applications together. 

• M iddleware represents the slash in the term client/server. 

• M iddleware resembles the plumbing system in your home: it connects impor-
tant objects in a way that requires little or attention. 

The bottom line is that a hard and fast definition isn't all that important. If you 
grasp the concept of middleware, you'll be able to handle the development tools 
and learn the techniques required in your IT environment. 

Cost-Benefit Issues 

To support business requirements, information systems need to be scalable, powerful, 
and flexible. For most companies, client/server systems offer the best combination of fea
tures to meet those needs. Whether a business is expanding or downsizing, client/server 
systems enable the firm to scale the system in a rapidly changing environment. As the 
size of the business changes, it is easier to adjust the number of clients and the processing 
functions they perform than it is to alter the capability of a large-scale central server. 

Client/server computing also allows companies to transfer applications from expen
sive mainframes to less-expensive client platforms. In addition, using common lan
guages such as SQL, clients and servers can communicate across multiple platforms. 
That difference is important because many businesses have substantial investments in a 
variety of hardware and software environments. 

Finally, client/server systems reduce network load and improve response times. For 
example, consider a user at a company headquarters who wants information about total 
sales figures. In a client/server system, the server locates the data, performs the necessary 
processing, and responds immediately to the client's request. The data retrieval and process
ing functions are transparent to the client because they are done on the server, not the client. 

Performance Issues 

While it provides many advantages, client/server architecture does involve perfor
mance issues that relate to the separation of server-based data and networked clients 
that must access the data. 
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The Impact of t he Internet 

Consider the difference between client/server design 
and a centralized environment, where a server-based 
program issues a command that is executed by the serv
er's own CPU. Processing speed is enhanced because 
program instructions and data both travel on an internal 
system bus, which moves data more efficiently than an 
external network. 

In contrast to the centralized system, a client/server 
design separates applications and data. Networked clients 
submit data requests to the server, which responds by 
sending data back to the clients. When the number of cli
ents and the demand for services increases beyond a cer
tain level, network capacity becomes a constraint, and 
system performance declines dramatically. 

In the article shown in Figure 10-15, IBM states that 
the performance characteristics of a client/server system 
are not the same as a centralized processing environment. 
Client/server response times increase gradually as more 
requests are made, but then rise dramatically when the 
system nears its capacity. This point is called the knee of 
the curve, because it marks a sharp decline in the sys-
tem's speed and efficiency. To deliver and maintain 
acceptable performance, system developers must antici
pate the number of users, network traffic, server size and 
location, and design a client/server architecture that can 
support current and future business needs. 

What is the answer to enhancing client/server perfor
mance? According to IBM, client/server systems must be 
designed so the client contacts the server only when nec
essary and makes as few trips as possible. 

Another issue that affects client/server performance is 

--------- --------- - ------------------

The pai'orm!IIOCe clw'acteristics of a cieoo'sen'tf enWocmeot 
are dit'ftrmt &ban those of «a~ralittd emirooments. This is 
b«ausc: clieot/set'V\"f appiKations are split betwttn the dient and 
d>e SCI''«. The clicrll and-~ by.......,""" 
recei\'inl requc:srs and messages. This modtl is far dift'erea~lhan 
tbaa: for a tencraliud eft'<'ir~ In Nt em'iroament, o pro;ram 
cds d>e CPU, and d>e """""11 and cisk dri\-es .-e fully 
d.<icat«l 

lns~ad,. when a c5em: rc:cpsts processing time and data 6-om the 
~<~"«, ,.......,.. d>e re<[lleSI oo d>e oetWork. The re<pi<SI 
trao;'ds to tht: sen--u and waits in a qurue UDtil the servu is able 
to procoss iL The pedorm..u choracteriscies ofd>is type of 
arcbitecttre dtgrade ~as tbe lllJI:llbu of requests 
~ease. lD other words. response cimes increase gradually u 
more requests are mac:k"' bd: then ioc:rc:ase dramaticaJty at some 
pod. "tlicb is known u tbe •tnee of the arve: Tlis coocept is 
ilustmed by d>e foDowiog graph; 

FIGURE I 0-15 According to IBM, client/server 
response times increase gradually. and then rise 
dramatically when the system nears its capacity. That 
point is referred to as the knee of the curve. 
e Copynd1t I!IM C()r'J)orilt.cn 1994, 20 11 

data storage. Just as processing can be done at various places, data can be stored in 
more than one location using a distributed database management system 
(DDBMS). 

Using a DDBMS offers several advantages: Data stored closer to users can reduce 
network traffic; the system is scalable, so new data sites can be added without rework
ing the system design; and with data stored in various locations, the system is less 
likely to experience a catastrophic failure . A potential disadvantage of distributed data 
storage involves data security. It can be more difficult to maintain controls and stan
dards when data is stored in various locations. In addition, the architecture of a 
DDBMS is more complex and difficult to manage. From a system design standpoint, 
the challenge is that companies often want it both ways - they want the control that 
comes with centralization and the flexibility associated with decentralization. 

THE IMPACT OF THE INTERNET 

The Internet has had an enormous impact on system architecture. The Internet has 
become more than a communication channel - many IT observers see it as a funda
mentally different environment for system development. 

Recall that in a traditional client/server system, the client handles the user inter
face, as shown in Figure 10-14 on the previous page, and the server (or servers in a 
multi-tier system) handles the data and application logic. In a sense, part of the sys
tem runs on the client, part on the server. In contrast, in an Internet-based architec
ture, in addition to data and application logic, the entire user interface is provided by 
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418 The Impact of the Internet 

the Web server in the form of HTML documents that are displayed by the client's 
browser. Shifting the responsibility for the interface from the client to the server sim
plifies data transmission and results in lower hardware cost and complexity. 

The advantages of Internet-based architecture have changed fundamental ideas 
about how computer systems should be designed, and we are moving rapidly to a 
tota l online environment. At the same time, millions of people are using Web-based 
collaboration and social networking applications to accomplish tasks that used to be 
done in person, over the phone, or by more traditional Internet channels. The follow
ing sections examine cloud computing and Web 2.0. It is important to understand 
these trends, which are shaping the IT industry's future. 

Cloud Computing 

Cloud computing refers to the cloud symbol that often is used to represent the 
Internet. The cloud computing concept envisions a cloud of remote computers that 
provide a total online software and data environment that is hosted by third parties. 

Company Aagahtp Product 

Amazon EC2 (Elastic Computing) 

ATT SynapUc Hosting 

Cisco UCS (Unified Compub.ng System) 

Googto AppEngino 

HP HP CloucJSystem 

IBM Blue Cloud 

Mictosoft AZure 

Oracle Omcle Cloud 

Rac~<Spaco OponStaCk 

WebServet 

For example, a user's computer does not 
perform processing or computing 
tasks - the cloud does. This concept is 
in contrast to today's computing model, 
which is based on networks that strate
gically distribute processing and data 
across the enterprise. In a sense, the 
cloud of computers acts as one giant 
computer that performs tasks for users . 

Figure 10-16 shows users connected 
to the cloud, which performs the 
computing work. Instead of requir-
ing specific hardware and software on 
the user's computer, cloud computing 
spreads the workload to powerful re
mote systems that are part of the cloud. 
The user appears to be working on a 
local system, but all computing is actu
ally performed in the cloud. No updates 
or maintenance are required of the user, 
and there are no compatibility issues. 

Cloud computing effectively elimi
nates compatibility issues, because the 
Internet itself is the platform. This 
architecture also provides scaling on 
demand, which matches resources to 
needs at any given time. For example, 
during peak loads, additional cloud 
servers might come on line automati
cally to support the workload. 

FIGURE 10-16 The explosive growth of cloud computing has attracted many 
firms that fight hard for market share. 

Cloud computing is an ideal plat
form for powerful Software as a 
Service (SaaS) applications. As you 
learned in Chapter 7, SaaS is a popular 
deployment method where software is 
not purchased but is paid for as a 
service, much like one pays for 
electricity or cable TV each month. In 

Cql~Ti~ 20U C<~ ~ All Ri~ Jt~\'fd, Ml)' WI bee~ 0(&111(<,1. ~ d11p~. in wholo Ill' i3 fWl.-~ w tl~nx :i,Vr.s. Wtt(' tir.l pv!)> OC'!II«II m.or be W!'fm1«1 £rvm e:,e elk-o.lk ~ t01r('4«(t.), 
&litQria) nvkw hMo ok(tll(l.l lh;,l •n)· w~ IX'!I1«11 Otoe$ n\1'1 a81(riollll) ' illt'!«ttllt q.-utJI I~"ttin& e <pcno:!>,Jf, (:(Oft(: IA-=c re.e...,~ !he :i~ 10 ~~ l!<.kliti(IO'I.-1 QO!I1(tl1 ll WI)' d~«~ -1 $11bo(qunr; n,;;. fO!riW«~, m;uiro ._ 

I 97812851713·~0_CHIO.Indd ·~ 18 12112112 3:37 PM I 



E-Commerce Architecture 

this architecture, updates and changes to services can be easily made by service 
providers without involving the users. 

Even though cloud computing has tremendous advantages, some concerns exist. 
First, cloud computing requires significantly more bandwidth (the amount of data 
that can be transferred in a fixed time period) than trad itional client/server networks. 
Second, because cloud computing is Internet-based, if a user's Internet connection 
becomes unavailable, he or she will be unable to access any cloud-based services. In 
addition, there are security concerns associated with sending large amounts of data 
over the Internet, as well as concerns about storing it securely. Finally, there is the 
issue of control. Because a service provider hosts the resources and manages data 
storage and access, the provider has complete control of the system. Many firms are 
wary of handing over control of mission-critical data and systems to a third-party 
provider. 

Future technology advances will make cloud computing even more feasible, desir
able, and secure. As the IT industry moves toward a Web-based architecture, cloud 
computing will be marketed aggressively and growth will be rapid. Figure 10-16 lists 
some of the major players in the cloud market. Although the list will change from 
month to month, or week to week, one thing will not change: cloud computing will 
be a cornerstone of IT growth in the coming decade. 

W eb 2.0 

The shift to Internet-based collaboration has been so powerful and compelling 
that it has been named Web 2.0. Web 2.0 is not a reference to a more technically 
advanced version of the current Web. Rather, Web 2 .0 envisions a second genera
tion of the Web that will enable people to collaborate, interact, and share infor
mation more dynamically. 

Leading Web 2.0 author Tim O'Reilly has suggested that the strong interest in 
Web 2.0 is driven by the concept of the Internet as a platform. O'Reilly sees future 
Web 2.0 applications delivering software as a continuous service with no limitations 
on the number of users that can connect or how users can consume, modify, and 
exchange data. 

Social networking sites, such as Facebook, Twitter, and Linkedln are seeing explo
sive growth in the Web 2.0 environment. Another form of social collaboration is 
called a wiki. A wiki is a Web-based repository of information that anyone can access, 
contribute to, or modify. In a sense, a wiki represents the collective knowledge of a 
group of people. One of the best-known wilds is Wikipedia.org, but smaller-scale 
wikis are growing rapidly at businesses, schools, and other organizations that want to 
compile and share information. 

One of the goals of Web 2.0 is to enhance creativity, interaction, and shared ideas. 
In this regard, the Web 2.0 concept resembles the agile development process and the 
open-source software movement. Web 2.0 communities and services are based on a 
body of data created by users. As users collaborate, new layers of information are 
added in an overall environment known as the Internet operating system. These Ia yers 
can contain text, sound bytes, images, and video clips that are shared with the user 
community. 

E-COMMERCE ARCHITECTURE 

The huge expansion of Web-based commerce is reshaping the IT landscape. Internet 
business solutions must be efficient, reliable, and cost-effective. When planning an 
e-commerce architecture, analysts can examine in-house development, packaged solu
tions, and service providers. The following sections discuss these options. 
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420 E-Commerce Architectu re 

Guidelines for In-house E-commerce Site Development In-House Solutions 

Analyze the company"s business needs and develop a clear statement of 
your goals. Consider the experience of other oompanies with similar 
projects. 

In Chapter 7, you learned how to analyze 
advantages and disadvantages of in-house 
development versus purchasing a software 
package. The same basic principles apply to 
system design. 

Obtain input from users who understand the business and technology 
issues involved in the project. Plan for future growth, but aim for ease of 
use. If you decide to proceed with an in-house 

solution, you must have an overall plan to 
help achieve your goals. How should you 
begin? Figure 10-17 offers guidelines for 
companies developing e-commerce strategies. 
An in-house solution usually requires a 
greater initial investment, but provides more 
flexibility for a company that must adapt 
quickly in a dynamic e-commerce environ
ment. By working in-house, a company has 
more freedom to integrate with customers 
and suppliers and is less dependent on ven
dor-specific solutions. 

Determine whether the IT staff has the necessary skills and experience to 
implement the project. Consider training, additional resources, and the 
use of consultants n necessary. 

Consider integration requiremeniS for existing legacy systems or 
enterprise resource planning. Select a physical infrastructure carefully, so 
it will support the application, now and later. 

Develop the project in modular form so users can test and approve the 
functional elements as you go along. 

Connect the application to existing in·house systems and verify 
interactivity. 

Test every aspect of the s~e exhaustively. Consider a preliminary rollout to 
a pilot group to obtain leedback before a full launch. For smaller companies, the decision 

about in -house Web development is even 
more critical, because this approach will 
require financial resources and management 

FIG URE 10-17 Guidelines for companies developing e-commerce st rategies. 

attention that many small companies might be unable or unwilling to commit. An 
in-house strategy, however, can provide valuable benefits, including the following: 

o A unique Web site, with a look and feel consistent with the company's other 
marketing efforts 

o Complete control over the organization of the site, the number of pages, and 
the size of the files 

o A scalable structure to handle increases in sales and product offerings in the future 

o More flexibility to modify and manage the site as the company changes 

o The opportunity to integrate the firm's Web-based business systems with its other infor
mation systems, creating the potential for more savings and better customer service 

Whether a firm uses an in-house or a packaged design, the decision about Web 
hosting is a separate issue. Although internal hosting has some advantages, such as 
greater control and security, the expense would be much greater, especially for a 
small- to medium-sized firm. 

CASE IN POINT 10.2: SMALL PoTATOES, INc. 

Small Potatoes is a family-operated seed business that has grown rapidly. Small Potatoes 
specializes in supplying home gardeners with the finest seeds and gardening supplies. 
Until now, the firm has done all its business by placing ads in gardening and health maga
zines, and taking orders using a toll-free telephone number. 

Now, the family has decided to establish a Web site and sell on line, but there is some 
disagreement about the best way to proceed. Some say it would be better to develop the 
site on their own, and Betty Lou jones, a recent computer science graduate, believes she 
can handle the task. Others, including Sam jones, Betty's grandfather, feel it would be better 
to outsource the site and focus on the business itself. Suppose the family asked for your 
opinion. What would you say! What additional questions would you ask! 
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It's all coming together perfectly 
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FIGURE 10-18 lntershop offers software solutions for smaller companies t hat want 
to get an e·business up and running quickly. 
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Packaged Solutions 

If a small company is reluctant to take on the challenge and complexity of developing an 
Internet commerce site in-house, an alternative can be a packaged solution. This is true 
even for medium- to large-sized firms. Many vendors, including Microsoft and Intershop, 
offer turnkey systems for companies that want to get an e-business up and running 
quickly, as shown in Figure 10-18. 

For large-scale systems that must integrate with existing applications, packaged 
solutions might be less attractive. 

Service Providers 

Another alternative is to use an application service provider (ASP). As explained in 
Chapter 7, an ASP provides applications, or access to applications, by charging a 
usage or subscription fee. Today, many ASPs offer full-scale Internet business services 
for companies that decide to outsource those functions. 

Another service provider option is managed hosting, which also was discussed in 
Chapter 7. As shown in Figure 10-19 on the next page, a solution provider such as 
Rackspace can host and maintain a corporate Web site. Rackspace states that its 
customers will "never have to implement, update, troubleshoot, patch, monitor, 
administer, backup data, or worry again." 

A systems analyst confronts a bewildering array of products and strategies when imple
menting Internet-based systems. A good starting point might be to consider the experience 
of other companies in the same industry. Many firms offer the names of clients and cus
tomers, along with their success stories. Although this information might or might not be 
reliable, it can provide valuable knowledge regarding a vendor's products and services. 

PROCESSING METHODS 

In selecting an architecture, the systems analyst must determine which transactions 
will be handled online, and what functions, if any, can be carried out using a batch 
processing method. 
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FIGURE 10-19 Rackspace offers managed hosting and a variety of cloud-based services. 
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Online Processing 

Early computer systems were designed to handle data records as a group, or batch. 
Few, if any systems use that model today. However, even the most advanced online 
systems must perform maintenance, post large quantities of data during off-hours 
when network traffic is low, and carry out housekeeping tasks just as their legacy 
computer ancestors did. This section will discuss the online processing capability 
that is at the core of powerful, modern systems, and the following section will 
describe the evolution of batch processing. 

An online system handles transactions when and where they occur and provides 
output directly to users. Because it is interactive, online processing avoids delays and 
allows a constant dialog between the user and the system. 

An airline reservations system is a familiar example of online processing. 
When an online customer visits the airline's Web site, he or she can enter the ori
gin, destination, travel dates, and travel times. The system searches a database 
and responds by displaying available flights, times, and prices. The customer can 
make a reservation, enter a name, address, credit card information, and other 
required data and the system creates the reservation, assigns a seat, and updates 
the flight database immediately. 

Online processing also can be used with file-oriented systems. Figure 10-20 shows 
what happens when a customer uses an ATM to inquire about an account balance. 
After the ATM verifies the customer's card and password, the customer enters the 
request (Step 1 ). Then, the system accesses the account master file using the account 
number as the primary key and retrieves the customer's record (Step 2). The system 
verifies the account number and displays the balance (Step 3). Data is retrieved and 
the system transmits the current balance to the ATM, which prints it for the cus
tomer. Online processing systems have four typical characteristics: 

1. The system processes transactions completely when and where they occw: 

2. Users interact directly with the information system. 
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3. Users can access data randomly. 

4. The information system must be available 
whenever necessary to support business 
functions. 

Batch Processing: Still With 
Us After All T hese Years 

Batch processing means that data is managed in 
groups, or batches. That was an acceptable 
choice in the 1960s, and for most firms, it was 
the only choice. Today, all businesses need real
time information to operate, and batch process
ing is not practical. However, batch methods can 
be efficient and convenient in some situations. 

For example, batch processing can be used 
for large amounts of data that must be processed 
on a routine schedule, such as weekly paychecks, 
daily credit card transaction updates, or closing 
stock data that must be calculated and published 
in the following day's news media. The main 
advantages of batch methods are: 

• Tasks can be planned and run on a predeter
mined schedule, without user involvement. 

~ I 
FJ =====II J F ====II 

ONLINE 
PROCESSING 

SYSTEM 

CUSTOMER 
FILE 
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ATM QUERY PROCESS 

Step 1: Customer enters his or 
her account number and 
requests an account 
balance 

Step 2: Retrieves current 
account balance 

Step 3: Verifies bank account 
number and displays 
balance on ATM screen 

FIGURE 10-20 When a customer requests a balance, theATM 
syst em verifies the account number, submits the query, retrieves the 
current balance, and displays the balance on the ATM screen. 
e ~~ L.:arnre 2014 

• Batch programs that require major network resources can run at times when 
costs, and impact on other traffic, will be lowest. 

• A batch method is well-suited to address security, audit, and privacy concerns, 
because it runs in a relatively controlled environment. 

Real-World Examples 

Figure 10-21 shows a familiar point-of-sale (POS) terminal in a supermarket chain. The dia
gram in Figure 10-22 on the next page shows how that POS terminal might trigger a series 
of online and batch processing events. Notice that the system uses online processing to han
dle data entry and inventory updates, while reports and accounting entries are performed in 
a batch. Why would any company choose a mix of 
online and batch processing? The answer is that it 
makes good business sense. Consider the following 
scenario in a typical retail store: 

• During business hours, a salesperson 
enters a sale on a POS terminal, which is 
part of an online system that handles 
daily sales transactions and maintains an 
up-to-date inventory file. 

• When the salesperson enters the transac
tion, online processing occurs. The system 
performs calculations, updates the inven
tory file, and produces output on the POS 
terminal in the form of a screen display 
and a printed receipt. At the same time, 
each sales transaction creates input data 
for day-end batch processing. 

FIGURE I 0-21 Retail point-of·sale terminals provide customer 
sales support and transaction processing capability. 
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POINT OF SALE {POS) PROCESSING 

POS POS Sates Daily Sates Daily 
Terminal .. .. Program Transaction Program Sates 

(Online) File (Batch) Report 

! t t 
Inventory Aocounting 

Files 

FIGURE I 0-22 Many retailers use a combination of online and batch processing. When a salesperson enters the sale on 
the POS terminal, the online system retrieves data from the item file, updates the quantity in stock. and produces a sales 
transaction record. At the end of the day, a batch processing program produces a daily sales report and updates the 
accounting system. 
C>Cc:1~"e l,.egnoll2CI.t 

• When the store closes, the system uses the sales transactions to produce the 
daily sales report, perform the related accounting entries, and analyze the data 
to identify slow or fast-moving items, sales trends, and related issues - such as 
store discounts for the next day. 

Which method is better, online or batch processing? The answer is neither - they 
are totally different, but can work well together. In this scenario, an online system 
handles point-of-sale processing, which must be done as it occurs, while a batch 
method provides routine, overnight processing and marketing analysis. Online pro
cessing allows the data to be entered and validated immediately, so the information 
always is up to date. However, a heavy volume of online transactions can be expen
sive for smaller firms, and data backup and recovery also adds to IT costs. In contrast, 
when used properly, batch processing can be cost-effective and less vulnerable to sys
tem disruption. 

CASE IN POINT 10.3: RIWAY Th.UCKING COMPANY 

You are the new IT manager at R!Way, a small but rapidly growing trucking company 
headquartered in C leveland, Ohio. The company slogan is "Ship It R!Way - State-of-the
Art in Trucking and Customer Service:' R!Way's information system currently consists of a 
file server and three workstations where freight clerks enter data, track shipments, and 
prepare freight bills. To perform their work, t he clerks obtain data from the server and use 
database and spreadsheet programs stored on their PCs to process the data. 

Unfortunately, your predecessor did not design a relational database. lnstead, data is 
stored in several files, including one for shippers, one for customers, and one for shipments. 
The system worked well for several years, but cannot handle current volume or support 
online links for R!Way shippers and customers. The company president is w illing to make 
changes, but he is reluctant to spend money on major IT improvements unless you can con
vince him that they are necessary. 

What would you recommend and why? 
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Network Models 

NETWORK MODELS 

A network allows the sharing of hardware, software, and data resources in order to 
reduce expenses and provide more capability to users. When planning a network 
design, you must consider network terms and concepts, including the OSI model, net
work modeling tools, network topology, network protocols, and wireless networks, 
which are covered in this section. Other important issues, such as network performance 
and security, are covered in Chapter 12, Managing Systems Support and Security. 

The 051 Model 

Based on the discussion of system architecture earlier in this chapter, you already 
understand basic network terms such as client, server, LAN, WAN, client/server archi
tecture, tiers, middleware, and cloud compuring. 

Before you study network topology, you should be aware of the OSI (O pen 
Systems Interconnection) model, which describes how data moves from an 
application on one computer to an application on another networked computer. The 
OSI model consists of seven layers, and each layer performs a specific function. 

The OSI model provides physical design standards that assure seamless network 
connectivity, regardless of the specific hardware environment. If you took a network
ing course, you probably studied the OSI model in detail. As an IT professional, if 
your tasks include network installation, configuration, and maintenance, you will 
need additional resources and information about the OSI model. 

Network Topology 

The way a network is configured is called the network topology. Topology can refer to 
a physical or a logical view of the network. For example, physical topology describes 
the actual network cabling and connections, while logical topology describes the way 
the components interact. It is important to understand the d istinction, because a spe
cific physical topology might be able to support more than one logical topology. For 
example, it is not uncommon to run cabling in a certain pattern because of physical 
installation and cost issues, but to use a different pattern for the logical topology. 

The workstations in Figure 10-23 are arranged in a circular shape, but that might 
or might not reflect the network topology. The examples shown in Figures 10-24 to 
10-28 on pages 426 to 428 represent a logi
cal topology, as seen by network users, who 
do not know or care about the physical 
cabling pattern. 

LAN and WAN networks typically are 
arranged in four patterns: hierarchical, bus, 
ring, and star. The concepts are the same 
regardless of the size of the network, but the 
physical implementation is different for a 
large-scale WAN that spans an entire business 
enterprise compared with a small LAN in a 
single department. The four topologies are 
described in the following sections. 

425 

H IERARCHICAL NETWORK In a hierar
chical network, as shown in Figure 10-24 
on the next page, one or more powerful 
servers control the entire network. 
Departmental servers control lower levels 
of processing and network devices. An 

FIGURE I 0-23 Although these workstations form a circle physically, the 
layout has no bearing o n the network topo logy, which might be a bus, ring, 
star, o r other logical design. 
@ Pittnck Seetw'dp: A..!o:lcv 
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FIGURE I 0-24 A hierarchical network with a single server that controls the network. 
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example of a hierarchical network might be a retail clothing chain, with a central 
computer that stores data about sales activity and inventory levels and local comput
ers that handle store-level operations. The stores transmit data to the central 
computer, which analyzes sales trends, determines optimum stock levels, and coordi
nates a supply chain management system. In this situation, a hierarchical network 
might be used, because it mirrors the actual opera tiona! flow in the organization. 

One disadvantage of a hierarchical network is that if a business adds additional 
processing levels, the network becomes more complex and expensive to operate and 
maintain. Hierarchical networks were often used in traditional mainframe-based sys
tems, but are much less common today. 

BUS NETWORK In a bus network, as shown in Figure 10-25, a single communica
tion path connects the central server, departmental servers, workstations, and periph
eral devices. Information is transmitted in either direction between networked 
devices, and all messages travel over the same central bus. Bus networks require less 
cabling than other topologies, because only a single cable is used. Devices can also be 
attached or detached ftom the network at any point without disturbing the rest of 
the network. In addition, a failure in one workstation on the network does not nec
essarily affect other workstations on the network. 

One major disadvantage of a bus network is that if the central bus becomes dam
aged or defective, the entire network shuts down. Another disadvantage is that overall 
performance declines as more users and devices are added, because all message traffic 
must flow along the central bus. This does not occur in the treelike structure of a hier
archical network or the hub-and-spoke design of a star network, where network 
paths are more isolated and independent. 
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The bus network is one of the oldest LAN 
topologies, and is a simple way to connect multi
ple workstations. Before the proliferation of star 
networks, bus networks were very common. 
Today, the bus design is much less popula~; but 
some firms have retained bus networks to avoid 
the expense of new wiring and hardware. 

RING NETWORK Although ring networks are 
still around, they are somewhat outdated. IBM 
was a leader in ring network technology, and large 
companies who use IBM mainframe equipment 
still deploy the ring network design. A ring net
work, as shown in Figure 10-26, resembles a circle 
where the data flows in only one direction from 
one device to the next. In function, a ring network 
can be thought of as a bus network with the ends 
connected. One disadvantage of a ring network is 
that if a network device (such as a PC or a server) 
fails, the devices downstream from the failed 
device cannot communicate with the network. 

STAR NETWORK Because of its speed and versa
tility, the star network is by far the most popular 
LAN topology today. A star network has a central 
networking device called a switch, which manages 
the network and acts as a communications con
duit for all network traffic. In the past, a device 
known as a hub was used to connect star net
works, but a switch offers advanced technology 
and much better performance. A hub or switch 
functions like a familiar multi-socket power strip, 
but with network devices such as servers, work
stations, and printers plugged in rather than elec
trical appliances. The hub broadcasts network 
traffic, called data frames, to all connected 
devices. In contrast, a switch enhances network 
performance by sending traffic only to specific 
network devices that need to receive the data. 

A star configuration, as shown in Figure 10-27 
on the next page, provides a high degree of 
network control, because all traffic flows into 
and out of the switch. An inherent disadvantage 
of the star design is that the entire network is 
dependent on the switch. However, in most large 
star networks, backup switches are available 
immediately in case of hardware failure. 

MESH NETWORK In the mesh network shown in 
Figure 10-28 on the next page, each node connects 
to every other node. While this design is extremely 
reliable, it also is very expensive to install and 
maintain. A mesh network resembles the Internet in 
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FIGURE I 0-25 A bus network with all devices connected to 
a single communication path. 
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FIGURE I 0-26 A ring network with a set of computers that 
send and receive data flowing in one direction. 
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Switch 

Departmental 

ser 
----;:::=;::::::--::.:.........c-------1~ 

Terminal 
~ 
Server 

.. .. ' 
~ . . ~ 

Printer 

PC 
FIGURE I 0-27 A typical star network with a switch, 
departmental server. and connected workstations. 

FIGURE I 0-28 Mesh networks are used in situations 
where a high degree of redundancy is needed, such as 
military applications. The redundant design provides 
alternate data paths. but is expensive to install and maintain. 
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that a message can travel on more than one path. Originally developed for military appli
cations, the primary advantage of a mesh network is redundancy, because multiple paths 
provide backup if communication problems arise or some nodes become inoperable. 

Network Devices 

Networks such as LANs or WANs can be interconnected using devices called routers. 
A router is a device that connects network segments, determines the most efficient 
data path, and guides the flow of data. 

Using a router, any network topology can connect to a larger, dissimilar network, 
such as the Internet. This connection is called a gateway. The example in Figure 10-29 
shows a star topology, where a switch connects nodes in the LAN and the router links 
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FIGURE I 0-29 Routers can be used to connect LANs and WANs to other networks, such as the Internet. 
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W ireless Networks 

the network to the Internet. A device called a proxy server provides Internet connec
tivity for internal LAN users. The vast majority of business networks use routers to 
integrate the overall network architecture. 

Modeling Tools 

As you translate a network model into a physical version of the system, you can use 
software tools, such as Microsoft Visio, which is a multipurpose drawing tool, to rep
resent the physical structure and network components. Visio offers a wide variety of 
drawing types, styles, and downloadable templates, as shown in Figure 10-30. 

WIRELESS NETWORKS 

Although a wired LAN provides enormous flexibility, the cabling cost can be substan
tial, as well as the inevitable wiring changes that occur in a dynamic organization. 
Many companies find wireless technology to be an attractive alternative. A wireless 
local area network, or WLAN, is relatively inexpensive to install and is well-suited to 
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FIGURE I 0-30 Visio offers many network templates that users can download free. 
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TOOLKITnME 

The CASE Tools in 
Part 8 of the 
Systems Analyst's 
Toolkit can help you 
document business 
functions and pro
cesses. develop 
graphical models, 
and provide an over· 
all framework for 
information system 
developmenL To 
learn more about 
these tools, tum to 
Part 8 of the 
fou,...part Toolkit that 
follows Chapter 12. 
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430 Wireless Netwo rks 

workgroups and users who are not anchored to a specific desk or location. Most 
notebook computers are equipped with built-in wireless capability, and it is relatively 
simple to add this feature to existing desktop computers and workstations in order to 
set up a wireless network. 

Like their wired counterparts, wireless networks have certain standards and topol
ogies, which are discussed in the following sections. 

W ireless Network Standards 

Wireless networks are based on various standards and protocols that still are evolving. 
The most popular of these is called IEEE 802.11, which is a family of standards devel
oped by the Institute of Electrical and Electronics Engineers (IEEE) for wireless LANs. 

Current wireless networks are based on variations of the original 802.11 standard. 
Several versions, or amendments, were intended to improve bandwidth, range, and 
security. The table in Figure 10-31 contains a brief comparison of the IEEE 802.11 
amendments. Note that speed is measured in Mbps (megabits per second) or Gbps 
(gigabits per second). 

Early IEEE 802.11 standards had limited transmission capacity and were not pop
ular. Later versions, such as 802.11g, offered increased bandwidth and were widely 
accepted by the IT industry. The more recent 802.11n uses multiple input/multiple 
output (MIMO) technology to boost performance. MIMO relies on multiple data 
paths, also called multipath design, to increase bandwidth and range. The latest pro
posed standards, 802.11ac and 802.11ad, are currently being tested. If wireless 
capacity continues to expand and security issues can be overcome, WLANs could 
replace wired networks in many situations. Wireless security is discussed in detail in 
Chapter 12, Managing Systems Support and Security. 

W ireless Network Topologies 

Like wired networks, wireless networks also can be arranged in different topologies. 
The two most common network topologies available for IEEE 802.11 WLANs are 
the Basic Service Set and the Extended Service Set Figure 10-32 shows simplified 
models of these topologies. 

The Basic Service Set (BSS), also called the infrastructure mode, is shown at the 
top of Figure 10-32. In this configuration, a central wireless device called an access 

STANDARD ADOPTED SPEED RANGE (Approx.) I NOTES 

802.11b 

802. 11a 

802.11g 

802.11 n 

802.11ac 

802.11ad 

1999 

1999 

2003 

2009 

Pending 

Pending 

II Mbps I 00-200 feet 

54 Mbps 50-I 00 feet 

54 Mbps 50-I 00 feet 

100+ Mbps Up to 150 feet 

6 Gbps (Est.) Undetermined 

6 Gbps (Est.) Undetermined 

FIG U RE I 0-3 1 IEEE W i-Fi standards and characteristics. 
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Early versions widl major 
limitations, higher costs, and 
compatibility issues 

W idely adopted, works 
widl 802.1 I b 

M IMO design, works with 
all prior standards 

Multi-user MIMO, plus 
higher density - the ac and 
ad standards could power a 
total wireless environment 
for home and/or office use 
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W ireless Networks 

point or wireless access point (WAP), is used 
to serve all wireless clients. The access point 
is similar to a hub in the LAN star topology, 
except it provides network services to wire
less clients instead of wired clients. Because 
access points use a single communications 
medium, the air, they broadcast all traffic to 
all clients, just as a hub would do in a wired 
network. Typically, the access point itself is 
connected to a wired network, so wireless cli
ents can access the wired network. 

The second wireless topology is the 
Extended Service Set (ESS), as shown at the 
bottom of Figure 10-32. An Extended Service 
Set is made up of two or more Basic Service 
Set networks. Thus, using an ESS topology, 
wireless access can be expanded over a larger 
area. Each access point provides wireless ser
vices over a limited range. As a client moves 
away from one access point and closer to 
another, a process called roaming automati
cally allows the client to associate with the 
stronger access point, allowing for undis
rupted service. 

Wireless Trends 

Wireless technology has brought explosive 
change to the IT industry, and will continue 
to affect businesses, individuals, and society. 
Even in the ever-changing world of IT, it 
would be difficult to find a more dynamic 
area than wireless technology. 

With the growing popularity of 802.11, 
many firms offer networking products, 
services, and information. One of the most 
significant groups is the Wi-Fi Alliance, which 

Basic Service Set 

• -- -· ... -- ....... 
8 (J 

\I 
( --_ .... 

Extende<l Service Set ---· 
8 (J 

\I 
.,._ -
..,o, .. ,_ ..... _ 

-

43 1 

I 
-- 8 

----.· 
maintains a Web site at www.wi-fi.org. 
According to the site, the Alliance is a non
profit international association formed in 
1999 to certify interoperability of wireless net
work products based on IEEE 802.11 specifi
cations. Products that meet the requirements 
are certified as Wi-Fi (wireless fidelity) compat-

FIGURE I 0-32 Notice that the user in the upper screen has moved 
out of the BSS coverage area, and cannot communicate. In the lower 
screen, the user roams into another ESS coverage area, and the t ransition 
is seamless. 

ible. Currently the Wi-Fi Alliance has over 500 member companies from around the 
world, and over 9,000 products have received Wi-Fi certification. The stated goal of the 
Wi-Fi Alliance is to enhance the user experience through product interoperability. 

Even though they have many advantages, wireless networks also have limitations 
and disadvantages. For example, devices that use the 2.4 GHz band can pick up inter
ference from appliances such as microwave ovens and cordless telephones that use the 
same band. More important, wireless networks pose major security concerns because 
wireless transmissions are much more susceptible to interception and intrusion than 
wired networks. These issues are discussed in detail in Chapter 12, Managing Systems 
Support and Security. 

Cql~Ti~ 20U C<~ ~ All Ri~ Jt~\'fd, Ml)' WI bee~ 0(&111(<,1. ~ d11p~. in wholo Ill' i3 fWl.-~ w tl~nx :i,Vr.s. Wtt(' tir.l pv!)> OC'!II«II m.or be W!'fm1«1 £rvm e:,e elk-o.lk ~ t01r('4«(t.), 
&litQria) nvkw hMo ok(tll(l.l lh;,l •n)· w~ IX'!I1«11 Otoe$ n\1'1 a81(riollll) ' illt'!«ttllt q.-utJI I~"ttin& e<pcno:!>,Jf, (:(Oft(: IA-=c re.e...,~ !he :i~ 10 ~~ l!<.kliti(IO'I.-1 QO!I1(tl1 ll WI)' d~«~-1 $11bo(qunr; n,;;. fO!riW«~, m;uiro ._ 

12112112 3:37 PM I 



432 Syst ems Design Completion 

In addition to Wi-Fi, another form of wireless transmission called Bluetooth is 
very popular for short-distance wireless communication that does not require high 
power. Examples of Bluetooth devices include wireless keyboards, mice, printers, cell 
phone headsets, and digital cameras, among others. People with Bluetooth-equipped 
phones or PDAs can even beam information to each other and exchange digital notes. 

Although the expansion of Wi-Fi has been dramatic, future technology promises 
even greater wireless speed, range, and compatibility. For example, in addition to 
802.11 protocols for LANs, IEEE is working on 802.16 standards, sometimes 
called WiMAX, which are broadband wireless communications protocols for MANs 
(metropolitan area networks). 

CASE IN POINT 10.4: SPIDER IT SERVICES 

Spider IT Services specializes in custom network design and installation. Firms hire Spider to 
do an overall analysis of their network needs, including a detailed cost-benefit study. Recently, 
a problem arose. One of Spider's clients complained that the relatively new network was too 
slow and lacked sufficient capacity. Reviewing the case, Spider's top management realized that 
the rapidly growing client had simply outgrown the network much earlier than anticipated. 

Could this problem have been avoided/ Note that IBM, in the article shown in 
Figure I 0- 15 on page 4 17, commented that performance can "degrade exponentially" in 
certain kinds of network situations. Consider the IBM article and other material in this 
chapter, and offer your views. 

SYSTEMS DESIGN COMPLETION 

System architecture marks the end of the systems design phase of the SDLC. Recall 
that back in the systems analysis phase, all functional primitives were identified and 
documented with process descriptions. The objective then was to identify the system's 
functions and determine what each logical module would do, without attempting to 
determine how that function would be carried out. Moving from analysis to design 
tasks, the development process continued with consideration of output and user inter
face design, data design, and system architecture issues. Now, based on a clear defini
tion of system requirements and design, software applications can be developed, 
documented, and tested as part of the systems implementation phase of the SDLC, 
which is described in Chapter 11, Managing System Implementation. 

Developers must also consider system management and support tools that can 
monitor system performance, deal with fault management, handle backup, and pro
vide for disaster recovery. These topics are covered in detail in Chapter 12, Managing 
Systems Support and Security. 

The final activities in the systems design phase are preparing a system design speci
fication, obtaining user approval, and delivering a presentation to management. 

System Design Specification 

The system design specification is a document that presents the complete design for 
the new information system, along with detailed costs, staffing, and scheduling for 
completing the next SDLC phase - systems implementation. 

The system design specification is the baseline against which the operational sys
tem will be measured. Unlike the system requirements document, which is written for 
users to understand, the system design specification is oriented toward the program
mers who will use it to create the necessary programs. Some sections of the system 
requirements document are repeated in the system design specification, such as pro
cess descriptions, data dictionary entries, and data flow diagrams. 
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Systems Design C ompletion 

The system design specification varies in length, so you must organize it carefully 
and number all pages in sequence. You should include a cover page, a detailed table 
of contents, and an index. The contents of the system design specification depend on 
company standards and the complexity of the system. A typical system design specifi
cation typically includes the following sections. 

1. Management Summary. This is a brief overview of the project for company 
managers and executives. It outlines the development efforts to date, provides a 
current status report, summarizes project costs, reviews the benefits of the new 
system, presents the systems implementation schedule, and highlights any issues 
that management will need to address. 

2. System Components. This section contains the complete design for the new sys
tem, including the user interface, outputs, inputs, files, databases, and network 
specifications. You should include source documents, report and screen layouts, 
DFDs, and all other relevant documentation. You also should include the 
requirements for all support processing, such as backup and recovery, start-up 
processing, and file retention. If the purchase of a software package is part of 
the strategy, you must include any interface information required between the 
package and the system you are developing. If you use a CASE design tool, you 
can print design diagrams and most other documentation directly from the tool. 

3. System Environment. This section describes the constraints, or conditions, 
affecting the system, including any requirements that involve operations, hard
ware, systems software, or security. Examples of operational constraints 
include transaction volumes that must be supported, data storage requirements, 
processing schedules, reporting deadlines, and online response times. 

4. Implementation Requirements. In this section, you specify start-up processing, ini
tial data entry or acquisition, user tra ining requirements, and software test plans. 

5. Time and Cost Estimates. This section provides detailed schedules, cost esti
mates, and staffing requirements for the systems development phase and 
revised projections for the remainder of the SDLC. You also present total costs
to-date for the project and compare those costs with your prior estimates. 

6. Additional Material. Other material can be included at the end of the system 
design specification. In this section, you might insert documents from earlier 
phases if they would be helpful to readers. 

User Approval 

Users must review and approve the interface design, report and menu designs, data 
entry screens, source documents, and other areas of the system that affect them. The 
review and approval process continues throughout the systems design phase. When 
you complete the design for a report, you should meet with users to review the proto
type, adjust the design if necessary, and obtain written approval. Chapter 8 contains 
guidelines and suggestions about report design. 

Securing approvals from users throughout the design phase is very important. That 
approach ensures that you do not have a major task of obtaining approvals at the end, it 
keeps the users involved with the system's development, and it gives you feedback about 
whether or not you are on target. Some sections of the system design specification might not 
interest users, but anything that does affect them should be approved as early as possible. 

Other IT department members also need to review the system design specification. 
IT management will be concerned with staffing, costs, hardware and systems software 
requirements, network impact, and the effect on the operating environment when the 
new system is added. The programming team will want to get ready for its role, and 
the operations group will be interested in processing support, report distribution, 
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TOOLKIT TIME 

The Communication 
Tools in Part A of 
the Systems 
Analyst's Toolkit can 
help you develop 
better reports and 
presentations. To 
learn more about 
these tools, turn to 
Part A of the four· 
part Toolkit that fol
lows Chapter 12. 

Systems Design Completion 

network loads, integration with other systems, and any hardware or software issues 
for which they need to prepare. You must be a good communicator to keep people up 
to date, obtain their input and suggestions, and obtain necessary approvals. 

When the system design specification is complete, you distribute the document to 
a target group of users, IT department personnel, and company management. You 
should distribute the document at least one week before your presentation to allow 
the recipients enough time to review the material. 

Present at ions 

Usually, you will give several presentations at the end of the systems design phase. 
The presentations give you an opportunity to explain the system, answer questions, 
consider comments, and secure final approval. Part A of the Systems Analyst's Toolkit 
can provide valuable guidelines and tips about oral presentations. 

The first presentation is to the systems analysts, programmers, and technical sup· 
port staff members who will be involved in future project phases or operational sup· 
port for the system. Because of the audience, the presentation is technically oriented. 

Your next presentation is to department managers and users from departments 
affected by the system. As in the first presentation, your primary objective is to obtain 
support and approval for the systems design. This is not a technical presentation; it is 
aimed at user interaction with the system and management's interest in budgets, 
schedules, staffing, and impact on the production environment. 

The final presentation is delivered to management. By the time you give this pre· 
sentation, you should have obtained all necessary approvals from prior presentations, 
and you should have the support of users and the IT department. Just like the man· 
agement presentation at the end of the systems analysis phase, this presentation has a 
key objective: to obtain management's approval and support for the next develop· 
ment step - systems implementation - including a solid commitment for financial 
and other resources needed. 

Based on the presentation and the data you submitted, management might reach 
one of three decisions: proceed with systems development, perform additional work 
on the systems design phase, or terminate the project. 

A QUESTION OF ETHICS 

The new accounting system is operational, but feedback from users has been negative. The 
most common complaint is that the system is not user-friendly. Some people in the IT depart· 
ment think that more user training would solve the problem. However, Sam, the IT manager, 
is opposed to a fresh round of training. "Let's just set up the network to monitor the users' 
keystrokes and mouse clicks, and see what the patterns are;' he suggested. "We can analyze 
the data and come up with tips and suggestions that would make the system easier to use:• 

Your init ial reaction is that Sam is wrong, for two reasons. First, you believe that moni· 
to r ing would not be an effective method to learn what users really want. In your view, that 
should have been done in the system requirements phase. Second, you are bothered by an 
ethical question: Even though the proposed monitoring would involve company business, 
the company network, and company time, you feel that many users would resent the unan
nounced monitoring, and might feel that their performance or other computing activities 
were being appraised w ithout their knowledge. 

Sam has asked to you to write up a recommendation. What w ill you say about the 
ethical question that troubles you1 
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Chapter Summary 

CHAPTER SUMMARY 

An information system combines hardware, software, data, procedures, and people 
into a system architecture. The architecture translates the system's logical design into 
a physical structure that includes hardware, software, and processing methods. The 
software consists of application programs, also called applications, that handle the 
input, manage the processing logic, and provide the required output. 

Before selecting an architecture, the analyst must consider enterprise resource 
planning, initial cost and TCO, scalability, Web integration, legacy interface require
ments, processing options, security issues, and corporate portals. 

Enterprise resource planning (ERP) establishes an enterprise-wide strategy for IT 
resources and specific standards for data, processing, network, and user interface 
design. Companies can extend ERP systems to suppliers and customers in a process 
called supply chain management. A systems analyst must assess initial cost and TCO 
and ensure that the design is scalable. Scalability means that a system can be 
expanded, modified, or downsized easily to meet business needs. The analyst also 
must consider if the system will be Web-centric and follow Internet design protocols, 
and if it must interface with existing systems, called legacy systems. System security is 
an important concern throughout the design process, especially fore-commerce appli
cations that involve credit card and personal data. Processing options affect system 
design and resources required. The planned architecture can include a corporate por
tal which is an entrance to a multifunction Web site. Corporate portals can provide 
access for customers, employees, suppliers, and others. 

An architecture requires servers and clients. Servers are computers that supply 
data, processing services, or other support to one or more computers called clients. In 
mainframe architecture, the server performs all processing, and terminals communi
cate with the centralized system. Clients can be connected in distributed systems to 
form local area networks (LANs) or wide area networks (WANs). 

Client/server architecture divides processing between one or more clients and a 
central server. In a typical client/server system, the client handles the entire user inter
face, including data entry, data query, and screen presentation logic. The server stores 
the data and provides data access and database management functions. Application 
logic is divided in some manner between the server and the clients. In a typical client/ 
server interaction, the client submits a request for information from the server, which 
carries out the operation and responds to the client. Compared to file server designs, 
client/server systems are more scalable and flexible. 

A fat, or thick, client design places all or most of the application processing logic 
at the client. A thin client design places all or most of the processing logic at the 
server. Thin client designs provide better performance, because program code 
resides on the server, near the data. In contrast, a fat client handles more of the pro
cessing, and must access and update the data more often. Compared with maintain
ing a central server, fat client TCO also is higher, because of initial hardware and 
software requirements and the ongoing expense of mainta ining and updating 
remote client computers. The fat client design is simpler to develop, because the 
architecture resembles traditional file server designs where all processing is per
formed at the client. 

Client/server designs can be two-tier or three-tier (also called n-tier). In a two-tier 
design, the user interface resides on the client, all data resides on the server, and the 
application logic can run either on the server or on the client, or be divided between 
the client and the server. In a three-tier design, the user interface runs on the client 
and the data is stored on the server, just as with a two-tier design. A three-tier design 
also has a middle layer between the client and server that processes the client requests 
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and translates them into data access commands that can be understood and carried 
out by the server. The middle layer is called an application server, because it provides 
the application logic, or business logic. Middleware is software that connects dissimi
lar applications and enables them to communicate and pass data. In planning the sys
tem design, a systems analyst also must consider cost-benefit and performance issues. 

The Internet has had an enormous impact on system architecture. In implementing 
a design, an analyst should consider e-commerce architecture, the availability of pack
aged solutions, and service providers. The analyst also should understand the con
cepts of cloud computing and Web 2.0, which are shaping the future of Internet 
computing. Cloud computing uses a cloud symbol to represent the Internet. The 
cloud, which is transparent to users, provides a hardware-independent environment 
where remote servers handle all processing and computing functions, and the Internet 
itself replaces traditional networks. Web 2.0 refers to a new generation of the Web 
that will encourage people to collaborate, interact, and share information more 
dynamically. Web 2.0 is fueling the explosive growth of social networking and group
based communications. 

The most prevalent processing method today is online processing. Users interact 
directly with online systems that continuously process their transactions when and 
where they occur and continuously update files and databases. In contrast, batch sys
tems process transactions in groups and execute them on a predetermined schedule. 
Many online systems also use batch processing to perform routine tasks, such as han
dling reports and accounting entries. 

Networks allow the sharing of hardware, software, and data resources in order to 
reduce expenses and provide more capability to users. The network is represented by 
a seven-layer model called the 051 (Open Systems Interconnection) model. 

The way a network is configured is called the network topology. Networks typi
cally are arranged in five patterns: hierarchical, bus, ring, star, and mesh. A single 
mainframe computer usually controls a hierarchical network, a bus network connects 
workstations in a single-line communication path, a ring network connects worksta
tions in a circular communication path, a star network connects workstations to a 
central computer or networking device called a switch, and a mesh network connects 
every network node to every other node. Wireless networks, or WLANs, based on 
IEEE 802.11 standards, have seen explosive growth, especially in situations where the 
flexibility of wireless is important. The IEEE 802.11n standard uses MIMO, or mul
tipath technology, which has increased wireless network speed and range. WLANs 
have two major topologies: BSS and, ESS. Although wireless networks are very popu
lar, they do have some limitations and disadvantages, including interference and secu
rity concerns. 

The system design specification presents the complete systems design for an infor
mation system and is the basis for the presentations that complete the systems design 
phase. Following the presentations, the project either progresses to the systems devel
opment phase, requires additional systems design work, or is terminated. 

Cql~Ti~ 20U C<~ ~ All Ri~ Jt~\'fd, Ml)' WI bee~ 0(&111(<,1. ~ d11p~. in wholo Ill' i3 fWl.-~ w tl~nx :i,Vr.s. Wtt(' tir.l pv!)> OC'!II«II m.or be W!'fm1«1 £rvm e:,e elk-o.lk ~ t01r('4«(t.), 
&litQria) nvkw hMo ok(tll(l.llh;,l •n)· w~ IX'!I1«11 Otoe$ n\1'1 a81(riollll) ' illt'!«ttllt q.-utJI I~"ttin& e<pcno:!>,Jf, (:(Oft(: IA-=c re.e...,~ !he :i~ 10 ~~ l!<.kliti(IO'I.-1 QO!I1(tl1 ll WI)' d~«~-1 $11bo(qunr; n,;;. fO!riW«~, m;uiro ._ 

I 97812851713·~0_CHIO.Indd ·~6 12112112 3:37 PM I 



Key Terms 

Key Terms 

802.11 430 
802.11g 430 

802.11n 430 
802.16 432 
access point 430-431 
application logic 415 
application server 41S 

application 409 
bandwidth 419 
Basic Service Set (BSS) 430 
batch processing 423 
Bluctooth 432 
bus network 426 
business logic 41.5 

client/server architecture 413 

client 411 
cloud computing 418 
corporate portal 411 
data frames 427 
data processing center 411 
distributed database management 

system (DDBMS) 417 
distributed systems 412 
enterprise resource planning (ERP) 406 
Extended Service Set (ESS) 431 
extensibility 409 
fat client 414 
gateway 428 
Gbps (gigabits per second) 430 
hierarchical network 425 
hub 427 
infrastruc'ture mode 430 
Institute of Electrical and Eloctronics 

Engineers (IEEE) 430 

Internet operating system 419 
knee of the curve 417 
legacy data 413 

legacy systems 410 
local area network (LAN) 412 

logical topology 4 25 
mainframe architocture 411 
MAN (metropolitan area network) 432 
Mbps (megabits per second) 430 

mesh network 427 
middlcware 416 
multipath design 430 
multiple input/multiple output (MlMO) 430 

network topology 425 
node 409 
n-rier 415 
online system 422 
OSI (Open Systems Interconnoc'tion) 

model425 
physical topology 425 

platform 406 
point-of-sale (POS) 423 

portal 411 
proxy server 429 
ring network 427 
roaming 431 
router 428 
scalability 409 
scaling on demand 418 
server 411 
stand-alone 412 
star network 427 
supply chain management (SCM) 406 
switch 427 
system architocturc 404 
system design specification 432 
terminal 435 
thick client 414 

thin client 414 
three-tier 414 
transparent 412 
two-tier 414 
Web 2.0 419 
Web-centric 410 
Wi-Fi Alliance 431 
Wi-Fi (wireless fidelity) 431 
wide area network (WAN) 412 
wiki 419 
wireless access point (WAP) 431 
wireless local area network (WLAN) 429 

WiMAX432 
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Chapter Exercises 

Questions 
1. This chapter begins with an architecture checklist. If you had to rank the items, from most important 

to least important, what would your list look like? Explain your answer. 
2. What is enterprise resource planning (ERP}? What is supply chain management (SCM}? 
3. Suppose you had a client who never used a network. Explain, in everyday terms, the role of network 

servers and clients. 
4. Describe client/server architecture, including fat and thin clients, client/server t iers, and middleware. 
5. Trace the history of system architecture, with particular emphasis on the impact of the personal com-

puter and the Internet. Be sure to include examples. 
6. Is batch processing still relevant? Why or why not ? 
7. Explain the difference between a LAN and a WAN. 
8. Define the term topology, and draw a sketch of each wired and wireless network topology. 
9. Explain the main difference between the BSS and ESS wireless topologies. To what kind of wireless 

topology do the 802.16 standards apply? 
10. List the sections of a system design specification, and describe the contents. 

Discussion Topics 
1. Information technology has advanced dramatically in recent years. At the same rime, enormous 

changes in the business world have occurred as companies reflect global competition and more pres
sure for qua lity, speed, and customer service. Did the new technology inspire the business changes, or 
was it the other way around? 

2. E-commerce has seen explosive growth in recent years. What are the most important reasons for this 
trend? Will it continue? Why or why not? 

3. This chapter describes guidelines that a systems analyst can use when considering an architecture. In 
your view, are all the items of equal weight and importance, or should some be ranked higher? Justify 
your posmon. 

4. One manager states, "When a new system is proposed, I want a written report, not an oral presenta· 
tion, which is like a .sales pitch. I only want to see the facts about costs, benefits, and schedules." Do 
you agree with that point of view? 

Projects 
1. Visit the IT department at your school or a local company to learn about the network they use. 

Describe the network and draw a sketch of the configuration. 
2. Prepare a 10-minute talk explaining Web 2.0 and cloud computing to a college class. Using the text 

and your own Internet research, briefly describe the five most important points you will include in 
your presentatiOn. 

3. Perform research on the Internet to identify a service provider that offers Web-based business solu
tions, and write a brief memo describing the firm and its services. 

4. Perform research on the Internet to learn about trends in wireless networking, and typical costs 
involved in the installation of a wireless LAN. 
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ApplyYour Knowledge 

This section contains four mini-cases. Each case descr ibes a situation, explains your role, and requires you to apply 
what you leamed in the chapter. 

I 

2 

G reen Design 

After several years as a successful architectura l firm in Southern California, Green Design decided to ex
pand by adding two new business ventures: a civil engineering projects group, and a group for commer
cial building projects. As a senior systems analyst, you have been asked to study the situation and make 
recommendations. 

Tasks 

1. Should Green Design adopt ERP? Why or why not? Provide specific reasons. 
2. Is the experience of other companies relevant? Use the Internet to locate a software platform that 

may be useful to Green Design. Give a summary of ERP solutions you find for architectura l and 
engineering firms. 

3. Should Green Design use separate portals for employees, customers, and suppliers? 
4. Before selecting software and hardware for the new system, how should Green Design evaluate ini

tial cost and total cost of ownership? What would be the main components? 

Passing Lane 

Passing Lane is a small trucking company headquartered in Portland, Oregon. Passing Lane's information 
system consists of a file server and three workstations where freight clerks enter data, track shipments, 
and prepare freight biUs. To perform their work, the clerks obtain data from the server and use database 
and spreadsheet programs stored on stand-a lone PCs to process the data. At your meeting yesterday, 
Passing lane~s president approved your recommendation to create a relational database to handle opera
tions and provide links for the company's shippers and customers. 

Tasks 
1. Review the concept of supply chain management. Although Passing Lane offers services rather than 

products, could the SCM concept apply to the design of the new system? Why or why not? 
2 . What would be the advantages of selecting an Web-based architecture for Passing Lane's system? 
3. Since the firm is growing rapidly, what design features should be included in the new system to 

ensure it can grow with the company. 
4. Given that Passing Lane currently uses computers for managing their operations, what design 

considerations should be given to legacy systems? Explain your answer. 
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4 

ApplyYour Knowledge 

Nothing But Net 
Nothing But Net is an IT consulting firm that specializes in network architectural design. As a newly 
hired systems analyst, you have been asked to explain the advantages and disadvantages of a variety 
of networking concepts. Your answers will be incorporated into a FAQ section of the new marketing 
brochure. 

Tasks 

1. Should an organization choose a new system based on client/server architecture? Why or why not? 
2 . Explain the pros and cons of thick or thin client characteristics. 
3. What is the difference between physical and logical topology? Provide examples. 
4. Will mobile devices replace desktop system units and traditional laptop computers? How would 

networks have to change if that were to happen? 

Alice's Restaurant Supply 
Alice's Restaurant Supply offers a line of specialty food products to institutional customers and restau· 
rant chains. The firm prides itself on using only the finest ingredients and preparation methods. The 
owner, Alice Burns, hired you as an IT consultant to help her plan the system architecture for a new 
WLAN that will connect employee computers to the wired network. She asked you to start with the 
following questions: 

Tasks 

1. What wireless standards could be implemented in the new system? What are the pros and cons of 
each standard? 

2. Choose a wireless standard to implement in Alice's Restaurant Supply, and expla in your choice. 
3. Suppose that microwave ovens and cordless telephones are used extensively in some parts of the 

facility. Would that affect your IEEE 802.11 amendment choice? What standards would not be a 
good choice in this type of environment? 

4. Suppose that the new WLAN will also provide roaming services for employees who must use porta· 
ble computers and tablets in many warehouse locations. Which wireless topology would be the best 
choice? Explain your answer. 
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Case Studies 

Each chapter includes a Chapter Case, a Continuing Case, a Capstone Case, and an Online Case Simulation. You can 
leam more about the Online Case Simulation in the MIS CourseMate Features sect ion. 

Chapter Case: Precision Consulting 

Background 

Precision Consulting has helped many clients plan, design, and implement e-commerce solutions. 
As a newly hired systems analyst, you will be expected to work with other team members on 
e-commerce projects. You realize that have a lot to learn, and you decide to learn as much as you 
can about the e-commerce issues and solutions. 

Tasks 

1. Perform research to learn how much consumers are projected to spend on Internet purchases 
during the next three years, and describe the results. Does the estimate seem reasonable? 
Why or why not? 

2. Many of Precision's clients are start-up firms that must fight hard to attract investment capi· 
tal, and some traditional lenders are skeptical of new Web-based firms. Perform research to 
determine the mortality rate of new retail firms that use the Web as their primary marketing 
channel, and describe the results of your research. 

3. Some IT professionals predict that traditional brick and mortar companies will greatly ex
pand their Internet marketing effortS, making it even harder for new online firms to com
pete. Perform research to find out more about the topic and describe the results. 

4. Suppose you were asked to d raft an e-commerce sales brochure for Precision Consulting. 
List all the services in which potential customers might be interested. 

Continuing Case: Personal Trainer, Inc. 

Personal Trainer, Inc. owns and operates fitness centers in a dozen Midwestern cities. The centers 
have done well, and the company is planning an international expansion by opening a new 
"supercenter" in the Toronto area. Personal Trainer's president, Cassia Umi, hired an IT consul
tant, Susan Park, to help develop an information system for the new facility. During the project, 
Susan will work closely with Gray Lewis, who will manage the new operation. 

Background 

Susan and Gray finished their work on user interface, input, and output design. They developed a 
user-centered design that would be flexible and easy to learn. Now Susan turned her attention to 
the architecture for the new system. 

Susan wanted to consider their own organization and culture, enterprise resource planning, 
tota l cost of ownership, scalability, Web integration, legacy systems, processing methods, security 
issues, and corporate portal. She also needed to select a network plan, or topology, that would dic
tate the physical cabling and network connections, or consider a wireless network. When all these 
tasks were completed, she would submit a system design specification for approval. 

(continues) 
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Continuing Case: Personal Trainer, Inc. 

Tasks 

1. What would be the advantages of selecting an Internet-based architecture for the Personal 
Trainer's system? 

2. If Personal Trainer wants to increase its Internet marketing efforts, what advice could you 
offer? Perform research to find out more about the topic of Web-based marketing before you 
answer Gray. 

3. What software and hardware infrastrucrure will be necessary to ensure Personal Trainer can 
process point of sale transactions? 

4. Prepare an outline for a system design specification and describe the contents of each section. 

Capstone Case: New Century Well ness Group 

New Cenrury Wellness Group offers a holistic approach to healthcare with an emphasis on 
preventive medicine as well as traditional medical care. In your role as an IT consultant, you 
will help New Century develop a new information system. 

Background 

The New Cenrury partners accepted your interface, output, input, and data designs and your 
recommendation to install a server and desktop computer clients on a local area network. At this 
point, you review your notes and plan the architecrure for the New Century system. 

New Cenrury Wellness Group has four primary care physicians, one nurse practitioner (NP), 
four physical therapists, one registered nutritionist, eight nurses, and eight support staff. Each 
of the physicians, NP, therapists, nutritionist and support staff has their own workstations. The 
nurses work from one of three nurse stations that should have at least three computers at each 
station. Each nurse station will have a high-volume network laser printer and a scanner attached 
to one workstation. The checkin/checkout area will have an impact printer for multipart forms 
and a network laser printer. The network will include an online backup service, Internet access via 
a cable connection with a local cable company. 

The partners want you to ensure the physical network is scalable, and able to handle the 
electronic medical record phase after the business support system is implemented. The electronic 
medical record phase will require a computer or thin client to be installed in each exam room and 
procedure room. They will also use portable computers and tablets to access patient information 
as the providers move from room to room around the clinic. 

The hardware requirements are only part of the final installation plan which you must de
velop. You should start by reviewing the DFDs and object-oriented diagrams that you prepared in 
the systems analysis phase, and the ERDs and table designs that you created in the systems design 
phase. Then, review the system architecture checklist at the beginning of this chapter. With this in· 
formation, you should be able to prepare a system design specification. 

Tasks 
1. Draw a simple floor plan for New Cenrury Wellness group and include the placement of 

all network nodes including the placement of a server, and network equipment. How many 
ports will your switch need to accommodate? 

2. Given this information, what physical and logical topologies would you recommend for 
New Century? Explain your answer. 

3. What would be the benefits of using a wireless network? Are there any drawbacks? 
4. Using the information you just prepared, as well as other information you developed for in 

previous chapters, prepare a system design specification that includes sections on the man· 
agement summary, system components, system environment, implementation requirements, 
and time and cost estimates. 

Cql~-ri~ 201) Cc~ ~ All Ri~ RN"~"V«i Mly a.ll bt: e~ Kll'UI(<,I. cc <lllpliuot'd. in wt.M m 1a IW' ~ w cl«''roCJK :iV!'.s. WWI:l tiJd pv1y OO!II(tll moy" wwm:l«< (nxn Q:.c e~ ~ e01lf4«t>) 
&lit11nlll rtvk· .. · h• <kcmWlh111 ~ny w~ Qt'!ll(tll <k-es n\1'1 Clolll(ri;lolly aff«c the qo-cnJII(;'L"ttiQ£ c<pc~c.x . (:(~ Lc¥tq ~,..,.(~ lh;: rigtr; 10 n:-~~~~ orot(tltll w y tim:: 't ~qU(!1i ti~ n::M~, m;uiro .._ 

12112112 3:37 PM I 



CASE Tool Workshop 443 

CASE Tool Workshop 

Systems analysts use CASE tools to help them plan, build, and maintain information systems. To leam more about 
CASE tools, tum to Part B of the Toolkit that follows Chapter 12. You can complete these tasks with the Visible 
Analyst® CASE tool, which is available with this textbook, or a similar tool. 

Background 
Suppose you work as a computer lab assistant at your school. The lab supervisor wants to install a CASE tool 
on the network, but realizes there might be licensing issues. 

Tasks 
1. Visit the Web site for Visible Analyst® or another CASE tool, and investigate licensing options. Are net

work installations limited by the number of workstations, the number of users at any one time, or other 
constraints? Write a brief report with your findings. 

2. The lab supervisor also told you that several computer science instructors want to assign team projects, 
where students would collaborate using a Web-based CASE tools that can run on mobile devices as well as 
lab workstations. She wants you to do research and determine whether such tools exist. Go online, see 
what you can find, and report back to her. 
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444 MIS CourseMate Features 

MIS CourseMate Features 

If you have an MIS CourseMate access code, you can reinforce and extend your learning with premium content 
created for this textbook. For example, you can launch interactive Video Learning Sessions to help you understand 
systems development concepts and practice your skills. In addition, you can use MindTap Reader. which is a full, 
interactive, digital e-book. 

MIS CourseMate also o ffers many learning reatures within each chapter, including an Online Case Simulation, a 
Critical Thinking Challenge, Video Learning Session Tasks, and a set or Learn It O nline activities. To log on to the MIS 
Course Mate site at www.ce ngagebrain.com, you must create a student account and register this book. 

Session I 0: System Architecture SCR 
Overview 
T he SCR Associates case study is a Web-based simulation that allows you ro practice your skills in 
a real-world envi ronment. The fi rm offers IT consulting, solutions and t raining. SCR plans to open a new 
high-tech training center, and needs to develop a Training Information Management System (TIMS) ro 
support the center. You are a newly hired systems analyst reporting ro Jesse Baker, systems group manager, 
and will help her develop the system. 

T he case study rakes you to the SCR Web sire, where you receive e-mail and voice mail messages 
from Jesse, obtain information from SCR's resource libraries, and perform various tasks. Jesse has high 
standards, bur seems very fair. She made ir cle.ar that she expects you r work to be accurate, thorough, and 
profess ional. 

Before You Begin 
To p repare for this work session, you should revie.w the. following topics: 

• ERP, TCO, and network topology 
• The sections of a system design specification 

How Do I Use the Online Case Simulation? 
• Read the preview, and review the Chapter 1 background material if necessary. 
• Visit the MIS CourseMare Web site at www.cengagebrain.com, locate the SCR Case Simulation, and 

click the intranet link. Enter your name and the password sad10e. 
• W hen the opening screen displays, select this session. T hen check your e-mail and voice mail, and start 

to work on your task list. 

Preview: Session I 0 
Your supe.rvisor, Jesse Baker, wants you robe fa miliar with the main issues that a systems analyst should 
consider when planning an arch itecture, including corporate organization and culture, enterprise resource 
planning, initial costs and TCO, scalability, Web integrat ion, legacy interface. requirements, processing 
options, security, and corporate portal issues. 
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Critical Thinking Challenge 

In addition to technical ability, IT professionals need critical thinking skills. This feature can help you practice per
cept ion, organization, analysis, problem-solving, and decision-making skills that w ill be valuable in the workplace. 
You can visit www.criticalthinking.org to leam more about cr itical thinking and why it is so important. 

Background 
The IT team at Game Technology is working on an overall architecture for the new C3 system. They solic
ited RFPs from several hardware vendors, and decided to work with Network Illusions, a well-known lo
cal firm . Your job is to help analyze the server test results, and to draw network diagrams when requested. 

The Network Illusions sales rep recommended a Model DX server for the C3 network, and submitted 
the following data, which shows projected network response times for various numbers of Game Technol
ogy users: 

Projected Data: 
Server Model DX Number of Users 

10 20 30 40 50 

Response Time (sec) .01 .015 .02 .025 .03 

Practice Tasks 

Visit the MIS CourseMate Web site at www.cengagebrain.com. Then navigate to the resources for this 
chapter and locate the Critical Thinking Challenge feature. You will complete two Practice Tasks, using 
what you learned in the chapter. Then you can check your answers to be sure you're ready for the 
Challenge Tasks. 

Challenge Tasks 

After you complete the Practice Tasks, you learn about new developments at Game Technology. 
Although the spec was for a Model DX server, Network Illusions delivered a newer model, called the 

DX +.The vendor sales rep said that performance would be the same or better, but the IT team decided to 
run a series of response time tests. To continue, navigate to the Critical Thinking Challenge feature for this 
chapter, select the Challenge Tasks, and follow the instructions. 
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Video Learning 

Video Leaming Sessions can help you understand systems development concepts and practice your skills. 
In this scenario. you will help design a Video Learning Session ror this chapter. 

Befo re Yo u Begin 

Review the chapter and list the main topics. Which ones did you find difficult to understand, and why? 
Can you think of other ways to explain the topics? 

Training Tasks 

Suppose the IT training manager wams to encourage team members to watch the Video Learn ing Sessions. 
She wants you to submit a proposal for a new session that would explain the key topics in this chapter. 

1. Which topics would you choose? 
2. What specific skills or concepts would you include in the session? 
3. How would you present the material? 
4. Describe. at least three graphic images that you would include in the video session. 

Learn It Online 

In each chapter. you can use this feature to apply your knowledge and practice your skills. The exercises include 
Chapter Reinrorcement Questions, Flash Cards, Practice Tests, and various games, such as Who Wants To Be a 
Computer Genius?. Wheel o[Terms. and the Crossword Puzzle Challenge. 
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PHASE SYSTEMS IMPLEMENTATION 

----------- -------
DELIVERABLE 

A functioning information system 

TOOLKIT. SUPPORT. 

WE NEED 
TH~EE MO~E 
PR~M

ME~S. 

I'.GILE PROGAAI'\MING 
DOESN'T JIF.>T MEI'.N 
DOING MORE WORK 
WITH FEWE~ PEOPLE. 

FIND ME SOME 
WO~DS THI'. T QQ 
MEAN THI'. T I'.ND 

ASK AGAIN. 
Primary tools: Communications and ) 
CASE tools 

GOT 1'!115 COURSEMATE? 

One Video learning Session explains 

structure charts 

As the Dilbert cartoon suggests, successfu l systems implementatio n requires effective methods, 

a capable team, and management support. You will learn more about these topics in the systems 

implementation phase. 

Systems implementation is the fourth of five phases in the systems development life cycle. In the 

previous phase, systems design, you created a physical model of the system. Now you will imple

ment that design. Your tasks w ill include application development, documentation, testing, training, 

data conversion, and system changeover. The deliverable for this phase is a completely functioning 

information system. 

• Sptems 
SJ• ._ AnaJysO 

·s "'ISO. 'tl 

Systems lrnjlletMntalion 
CNpW II ~~~i&dori 

l ~ J . "' - ~ , _ _ • 
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OBJECTIVES 
When you finish this chapter, you will be 
able to: 
• Explain the importance of software quality 

assurance and software engineering 

• Describe application development using 
structured, object-oriented, and agile methods 

• Draw a structure chart showing top-down 
design, modular design, cohesion, and coupling 

• Explain the coding process 

• Explain unit, integration, and system testing 

• Differentiate between program, system, 
operations, and user documentation 

• List the main steps in system installation and 
evaluation 

• Develop training plans for various user 
groups, compare in-house and vendor 
training options, and describe effective 
training techniques 

• Describe data conversion and changeover 
methods 

• Explain post-implementation evaluation and 
the final report to management 

Managing 
Systems 
Implementation 

Chapter I I describes the systems implementation 

phase of the SDLC. This chapter describes appl ication 

development, installation, and evaluation. 

Managing systems implementation involves 
application development, testing, documentation, 
training, data conversion, system changeover, and 
post-implementation evaluation of the results. 

During systems implementation, the system 
design specification serves as a blueprint for con
structing the new system. The initial task is applica
tion development, which requires systems ana lysts 
and programmers to work together to construct 
the necessary programs and code modules. Before 
a changeover, the system must be tested and docu
mented carefully, users must be trained, and exist· 
ing data must be converted. After the new system is 
operational, a formal evaluation of the results takes 
place as part of a fina l report to management. 

If you have MIS CourseMate, you can view a 
Video Learning Session that explains how to use a 
structure chart to show program modules and their 
relationships. 
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Introduction 449 

PREVIEW CASE: Mountain View College Bookstore 

Background: Wendy Lee, manager of college services at Mountain View College, wants a new informa
tion system that will improve efficiency and customer service at the three college bookstores. 

In this part of the case, Tina Allen (systems analyst) and David Conroe (student intern) are talking 
about implementation tasks for the new system. 

Participants: Wendy, Tina, and David 
Location: Wendy Lee's office, Monday mor ning, February I 0, 20 14 
Project status: T he system design specification was approved, and Tina and David are ready to imple

ment the new bookstore information system. 
Discussion topics: Implementation tasks, including quality assurance, structure charts, testing, t raining, data 

conversion process, system changeover, and post-implementation evaluation 

Tina: 

Wendy: 

David: 

Tina: 

Wendy: 

Tina: 

David: 

Tina: 

Wendy: 

Tina: 

Wendy: 

Tina: 

Good morni ng, Wendy. We're ready to start the implementation process, and I'd like to go over our 
plans. David will be assisting me, so I asked him to join us. 

I'm glad you did. I met David during the interviews several months ago. 

Hi, Wendy, good to see you again. What's next1 

Let's talk about quality assurance. We'll also discuss various implementation options, including agile meth
ods, but we'll continue with a structured approach for now. 

Sounds good. What ore the major tasks on your list? 

Well, the biggest task is to translate the design into program code and produce a functioning system. 
We'll develop structure charts that t he programmers can use as blueprints, and David w ill help me 
coordinate with the programmers. 

It will be great to see all the design work finally turn into a functioning system. 

It sure w ill. Anyway, we'll proceed to do several types of testing, and we'll document everyt.hing we do. 
When we're ready, we'll put the new system into what's called a test environment unti l we're ready to 
go online with t he operational environment. 

What about training? 

We'll consider several kinds of training - from vendors, or we might do our own. 

Then what? 

The final steps will be data conversion and system changeover. After the new system is up and running, 
we'll schedule a formal evaluation and submit a final report. Here's a task l ist to get us started: 
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FIGURE I l - l Typical systems implementation task list. 
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450 Software Quality Assurance 

SOFTWARE QUALITY AsSURANCE 

In today's competitive business environment, companies are intensely concerned with 
the qualiry of their products and services. A successful organization must improve 
quality in every area, including its information systems. Top management must pro
vide the leadership, encouragement, and support needed for high-qualiry IT resources. 

No matter how carefully a system is designed and implemented, problems can oc
cur. Rigorous testing can detect errors during implementation, but it is much less ex
pensive to correct mistakes earlier in the development process. The main objective of 
quality assurance is to avoid problems or to identify them as soon as possible. Poor 
quality can result from inaccurate requirements, design problems, coding errors, 
faulry documentation, and ineffective testing. 

To improve the finished product, software systems developers should consider 
software engineering and internationally recognized qualiry standards. 

Software Engineering 

Because qualiry is so important, you can use an approach called software engineering to 
manage and improve the qualiry of the finished system. Software engineering is a soft
ware development process that stresses solid design, accurate documentation, and careful 
testing. 

The Web site for the Software Engineering Institute (SEI) at Carnegie Mellon Uni
versiry is shown in Figure 11-2. SEI is a leader in software engineering and provides 
quality standards and suggested procedures for software developers and systems 
analysts. SEI's primary objective is to find better, faster, and less-expensive meth-
ods of software development. To achieve that goal, SEI designed a set of software 
development standards called the Capability Maturiry Model (CMM)'", which has 
been used successfully by thousands of organizations around the globe. The purpose 
of the model was to improve software qualiry, reduce development time, and cut 
costs. More recently, SEI established a new model, called Capability Maturiry Model 
Integration (CM.t\-U' ), that integrates software and systems development into a much 
larger framework called process improvement. The CMMI" regards software as part 

"''M' 'Jtll.,'d;l.lo\ O'lli'OltiiH)N, 11/0I Ihl'.i\' I INII ', t lt'H\In Nlf, 
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~ .................. (:1ft,,.....,.. ....... ·--------~-

Keynotes to Speek ebout Developing Secure, Reliable Software 

FIGURE I 1-2 The Software Engineering Institute represents the cutting edge of software 
design and development technology. 
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Software Quality Assurance 

of a larger quality improvement pro
cess, rather than as an end in itself. The 
CMMI" tracks an organization's processes, 
using five maturity levels, from I..evel 1, 
which is referred to as unpredictable, 
poorly controlled, and reactive, to level 
5, in which the optimal result is process 
improvement. The five maturity levels are 
shown in Figure 11-3. 

International Organization for 
Standardization (ISO) 

What do cars, tools, water, and toys 
have in common? Along with thou
sands of other products and services, 
they are all covered by ISO standards. 

hnp-//WWYo 1... p • a c 

foew011~• ., .............. 
,...., ........ 
•'***Ill 

45 1 

- ., 

You learned in Chapter 9 that the 
International Organization for Standard
ization (ISO) is a worldwide body that 
establishes quality standards for products 
and services, as shown in Figure 11-4. 
ISO standards include everything from 

FIGURE 1 1-3 The CMMI• includes five maturity levels, from level I, which is 
referred to as unpredictable. poorly controlled, and reactive, to Level 5. in which 
the optimal result is process improvement. 
@ 2012 'lutonalsPtmLCOM 

• 
We're ISO, the International Organization for 

~~~~~I<>P and publish 
International Standards. 

FIGURE 1 1-4 The Internationa l Organization for Standardization (ISO) is an international body that 
establishes standards for many products and services, including software development. ISO states that 
standards, which provide product quality, compatibilrty, and safety, often are taken for granted, and noticed 
only when they are absent. 
@ ISO.ort 
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Overview of Application Development 

internationally recognized symbols, such as those shown 
in Figure 11-5, to the ISBN numbering system that identi
fies this textbook. In addition, ISO seeks to offer a global 
consensus of what constitutes good management prac
tices - practices that can help firms deliver consistently 
high-quality products and services. 

Because software is so important to a company's suc
cess, many firms seek assurance that software systems, 
either purchased or developed in-house, will meet 
rigid quality standards. In 2004, ISO updated a set of 
guidelines called ISO 9000-3:2004, which provided a 
quality assurance framework for developing and main
ta in ing software. According to ISO, a revision of this 
standard will be released in 2013. 

A company can specify ISO standards when it 
purchases software from a supplier or use ISO guidelines 
for in-house software development to ensure that the 
final result measures up to ISO standards. ISO requires 
a specific development plan, which outlines a step-by
step process for transforming user requirements into a 
finished product. ISO standards can be quite detailed. 
For example, ISO requires that a sofrware supplier docu
ment all testing and maintain records of test results. If 
problems are found, they must be resolved, and any 
modules affected must be retested. Additionally, software 
and hardware specifications of all test equipment must be 
documented and included in the test records. 

FIGURE 11-S ISO standards include 
internationalty recognized symbols. OveRVIEW OF APPLICATION DEVELOPMENT 

Application development is the process of constructing 
the programs and code modules that serve as the build

ing blocks of the information system. In Chapter 1, you learned that structured analy
sis, object-oriented (0-0) analysis, and agile methods are three popular development 
options. Regardless of the method, the objective is to translate the design into pro
gram and code modules that will function properly. Because systems implementation 
usually is very labor-intensive, developers often use project management tools and 
techniques to control schedules and budgets. 

Review the System Design 

At this point, it might be helpful to review the tasks involved in the creation of the 
system design. 

o In Chapter 4, you learned about requirements modeling and how to use func
tional decomposition diagrams (FDDs) to break complex business operations 
down into smaller units, or functions. 

o In Chapter 5, you learned about structured data and process modeling, and you 
created data flow diagrams (DFDs). You also developed process descriptions for 
functional primitive processes that documented the business logic and process
ing requirements. 

o In Chapter 6, you developed an object-oriented model of the new system that 
included use case diagrams, class diagrams, sequence diagrams, state transition 
diagrams, and activity diagrams. 
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Overview of Application Development 

• In Chapter 7, you selected a development strategy. 

• In Chapter 8, you designed the user interface. 

• In Chapter 9, you worked with data design issues, analyzed relationships be
tween system entities, and constructed entity-relationship diagrams (ERDs). 

• In Chapter 10, you considered an overall system architecture. 

Taken together, this set of tasks produced an overall design and a plan for physical 
implementation. 

Application Development Tasks 

If you used traditional structured or object-oriented (0-0) methods, you now are 
ready to translate the design into a functioning application. If you selected an agile 
development method, you will plan the project, lay the groundwork, assemble the 
team, and prepare to interact with the customers. 

T RADITIONAL METHODS Building a new system requires careful planning. After 
an overall strategy is established, individual modules must be designed, coded, tested, 
and documented. A module consists of related program code organized into small 
units that are easy to understand and maintain. After the modules are developed and 
tested individually, more testing takes place, along with thorough documentation of 
the entire system, as shown in Figure 11-6. 

When you create program modules using structured or object-oriented meth
ods, you start by reviewing documentation from prior SDLC phases and creating a 
set of program designs. If you built a documentation file early in the development 
process and updated it regularly, you now have a valuable repository of informa
tion. The centerpiece of your documentation is the system design specification, 
accompanied by diagrams, source documents, screen layouts, report designs, 
data dictionary entries, and user comments. If you used a CASE tool during the 
systems analysis and design process, 
your job will be much easier. At 
this point, coding and testing tasks 
begin. Although programmers typi
cally perform the actual coding, IT 
managers usually assign systems 
analysts to work with them as 
a team. 

AGILE METHODS If you decided to 
use an agile approach, intense com
munication and collaboration will 
now begin between the IT team and 
the users or customers. The objective 
is to create the system through an 
iterative process of planning, design
ing, coding, and testing. Agile proj
ects use various models, including 
the spiral model, or the Extreme 
Programming (XP) example shown 
in Figure 11-7 on the next page. 
Agile development and XP are dis
cussed in detail later in this chapter. 

DEVELOP 

PLAN -----I Overall 
Planning 

Design 
Modules 

• 
Code Test 

Modules Modules 

• Integration 
Testing 

• System 
Testing 

• 
Documentation 

FIGURE 11-6 The main steps in application development. 
e Cer~ee t.e::nune WI~ 

Document 
Modules 
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User 

storles~---------~~Te~st~ \ scenarios 

New user story 

~"""--''-------- Release New Customer 

[ ) 
Preparation Release plan ~---''-------- version~ Acceptance approval [,.---~) 

. Concept . ,.. planning '---11-er•a-tlo_n--' tests . Release 

Next 
iteration 

FIGURE 11-7 Simplified model of an Extreme Programming (XP) project. Note the emphasis on iteration 
and testing. 

System s Development Tools 

Each systems development approach has its own set of tools that has worked well for 
that method. For example, structured development relies heavily on DFDs and structure 
charts; object-oriented methods use a variety of diagrams, including use case, class, 
sequence, and transition state diagrams; and agile methods tend to use spiral or other 
iterative models such as the example in Figure 11-7. 

System developers also can use multipurpose tools to help them translate the 
system logic into properly functioning program modules. These generic tools 
include entity-relationship diagrams, flowcharts, pseudocode, decision tables, and 
decision trees. 

ENTITY-RELATIONSHIP DIAGRAMS During data design, in Chapter 9, you 
learned how to use entity-relationship d iagrams to show the interaction among sys
tem entities and objects. An ERD is a useful tool regardless of which methodology 
you are using, because the various relationships (one-to-one, one-to-many, and 
many-to-many) must be understood and implemented in the application develop
ment process. 

FLOWCHARTS As you learned in Chapter 5, flowcharts can be used to describe pro
gram logic, and are very useful in visualizing a modular design. A flowchart represents 
logical rules and interaction graphically, using a series of symbols connected by arrows. 
Using flowcharts, programmers can break large systems into subsystems and modules that 
are easier to understand and code. 

PSEUDOCODE Pseudocode is a technique for representing program logic. Pseudocode 
is similar to structured English, which was explained in Chapter 5. Pseudocode is not 
language-specific, so you can use it to describe a software module in plain English 
without requiring strict syntax rules. Using pseudocode, a systems analyst or a pro
grammer can describe program actions that can be implemented in any programming 
language. Figure 11-8 illustrates an example of pseudocode that documents a sales 
promotion policy. 
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Overview of Application Development 

SAMPLE OFA SALES PROMOTION POLICY 

• Preferred customers who order more than $1,000 are entitled to a 5% discount, 
and an additional 5% discount if they used our charge card. 

• Preferred customers who do not order more than $1 ,000 receive a $25 bonus coupon. 

• All other customers receive a $5 bonus coupon. 

PSEUDOCODE VERSION OF THE SALES PROMOTION POLICY 

IF customer is a preferred customer, and 

ELSE 

IF customer orders more than $ 1,000 then 
Apply a S% discount, and 

ELSE 

IF customer uses our cha'le card, then 
Apply an additional S% discount 

Award a $25 bonus coupon 

Award a SS bonus coupon 

FIGURE 1 1-8 Sample of a sales promotion policy with logical rules, and a pseudocode version of the policy. 
Notice the alignment and indentation of t he logic statements. 
e Ceng;'!Ee t.c:r.u:!t; 201" 

DECISION TABLES AND DECISION T REES As you learned in Chapter 5, decision 
tables and decision trees can be used to model business logic for an information sys· 
tern. In addition to being used as modeling tools, analysts and programmers can use 
decision tables and decision trees during system development, as they develop code 
modules that implement the logical rules. Figure 11-9 shows an example of a deci
sion tree that documents the sales promotion policy shown in Figure 11-8. Notice 
that the decision tree accurately reflects the sales promotion policy, which has three 
separate conditions, and four possible outcomes. 

Project Management 

Regardless of whether structured analysis, object-oriented design, or agile methods are 
used, even a modest-sized project might have hundreds or even thousands of modules. 
For this reason, application development can become quite complex and difficult to 

Preferred 
customer? 

Ordered 
more than 

Y $1 ,000? 
~-......;,----< 

N 

Used our 
v,_ __ c_h_a~rg~e_c_a_rd_?_. --{ 

N 

y~--

N 

5% discount and 
an addit ional 5% 
discount 

5%discount 

$25 bonus coupon 

$5 bonus coupon 

FIGU RE 1 1-9 Sample decision tree that reflects the sales promotion policy in Figure 11-8. Like a 
dedsion table, a decision tree shows the action to be taken based on certain conditions. 
e Ce11V!f:e t.c::nung 2014 
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456 Struct ured Applica tion Development 

manage. At this stage, project management is especially important. Users and managers 
are looking forward to the new system, and it is very important to set realistic schedules, 
meet project deadlines, control costs, and mainta in quality. To achieve these goals, the 
systems analyst or project manager should use project management tools and techniques 
similar to those described in Chapter 3 to monitor and control the development effort. 

T he following sections describe the applica tion development process. Structured 
development techniques and too ls are discussed fi rst, followed by o bject-oriented and 
agile development methods. 

Structure Charts 

If you have an MIS CourseMate access code, you can launch interactive Video Learning Ses
sions to help you understand systems development concepts and practice your ski lls. You can 
watch the sessions on your computer or mobi le device, and pause, rewind, or replay a video 
at any t ime. To log on to the MIS CourseMate site at www.ce ngagebrain.com, you must 
create a student account and then register th is book. 

This session is about st ructure charts. You'll learn what a structure chart is and how you 
can use a structure chart to show program modules and their relat ionships. 

STRUCTURED APPLICATION DEVELOPMENT 

Structured appl ication development usually involves a top-down approach, which 
proceeds from a general design to a detai led structure . After a systems analyst docu
ments the system's requirements, he or she breaks the system down into subsystems 
and modules in a process called partitioning. T his approach also is ca lled modular 
design and is similar to constructing a leveled set of DFDs. By assigning modules to 
d ifferent programmers, several development areas can proceed at the same time. As 
explained in Chapter 3, you can use project management software tO monitor work on 
each module, fo recast overall development time, estimate required human and techni
ca l resources, and calculate a critical path for the project. 

Because all the modules must work together properly, an analyst must proceed care
fully, with constant input from programmers and IT management to achieve a sound, 
well-integrated structure. The analyst also must ensure that integration capability is built 
into each design and thoroughly tested. 

Structure Charts 

Structure charts show the program modules and the relationships among them. A 
structure chart consists of rectangles that represent the program modules, with a rrows 
and other symbols that provide additional information. Typically, a higher-level module, 
called a control module, directs lower-level modules, called subordinate modules. In a 
structure chart, symbols represent va rious actions or conditions. Structure chart sym
bols represent modules, data couples, control couples, conditions, and loops. 

MODULE A rectangle represents a module, as shown in Figure 11-10. Vertical lines at 
the edges of a rectangle indicate that module 1.3 is a library module. A library mod
ule is reusable code and can be invoked from more than one point in the chart. 

DATA COUPLE An arrow with an empty ci rcle represents a data couple. A data cou
ple shows data that one module passes tO another. In the data couple example shown 
in Figure 11-11, the LOOK UP CUSTOMER NAME module exchanges data with the 
MAINTAIN CUSTOMER DATA module. 
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Subordinate 
Module 

Module t 

rc::::::::-:-Jl } Library u:::::::...::JJ Module 

FIGURE I l - l 0 An example of structure c~art modules. 
e Ce11V!f:e t.e::nung 201~ 

Maintain Customer Data 

~ 

.8 "' E E ., 

1i1 i g (i) 

"' " 8 () 

Look Up Customer Name 

FI GURE 11-11 An example ofa 
structure chart data 
CC:C:!t;~ l.elrnfli! 201L 

CONTROL COUPLE An arrow with a filled circle represents a control couple. 
A control couple shows a message, also called a status flag, which one module sends to 
another. In the example shown in Figure 11-12, the UPDATE CUSTOMER FILE module sends 
an ACCOUNT OVERDUE flag back to the MAINTAIN CUSTOMER DATA module. A module uses 
a flag to signal a specific condition or 
action to another module. 

CONDITION A line with a diamond on 
one end represents a condition. A 
condition line indicates that a control 
module determines which subordinate 
modules will be invoked, depending on 
a specific condition. In the example 
shown in Figure 11-13, SORT INVENTORY 
PARTS is a control module with a condi
tion line that triggers one of the three 
subordinate modules. 

LOOP A curved arrow represents a 
loop. A loop indicates that one or 
more modules are repeated. In the 
example shown in Figure 11-14 on 
the next page, the GET STUDENT 
GRADES and CALCUlATE GPA modules 
are repeated. 

Cohesion and Coupling 

Check 
Customer Status 

Maintain Customer Data 

Update 
Customer File 

FIGURE I 1-12 An example of a structure chart control couple. 
eC!!Ilfili:!! l..e.:mmg2<JIL 

Sort Inventory Paris 

457 

Control 
Couple 

Cohesion and coupling are impor- Sort By Part Name Sort By Part Number Sort By Inventory Value 

tant tools for evaluating the over-
all design. As explained in the FI GURE I 1-13 The diagram shows a control module mat triggers mree subordinate 

following sections, it is desirable to modules. 

have modules that are highly cohe- ec""""''""'""20
" 

sive and loosely coupled. 
Cohesion measures a module's scope and processing characteristics. A module 

that performs a single function or task has a high degree of cohesion, which is desir
able. Because it focuses on a single task, a cohesive module is much easier to code and 
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Produce Grade Reports 

Get Student Grades Calculate GPA Produce Grade Report 

Structured Application Development 

reuse. For example, a module 
named VERIFY CUSTOMER NUMBER 
is more cohesive than a mod-
ule named CALCUlATE AND PRINT 
STATEMENTS. If you notice the 
word and in a module name, you 
know that more than one task is 
involved. 

If a module must perform 
multiple tasks, more complex 
coding is required and the mod
ule will be more difficult to cre-
ate and maintain. If you need to 

The curved arrow indicates that these modules are repeated. make a module more cohesive, 
you can split it into separate 
units, each with a single func-

FIGURE I 1- 14 The diagram shows a structure chart loop with two repeating modules. 

tion. For example, by splitting 
the module CHECK CUSTOMER NUMBER and CREDIT LIMIT in Figure 11-15 into two sepa
rate modules, CHECK CUSTOMER NUMBER and CHECK CUSTOMER CREDIT LIMIT, cohesion is 
greatly improved. 

Coupling describes the degree of interdependence among modules. Modules that 
are independent are loosely coupled, which is desirable. Loosely coupled modules 
are easier to maintain and modify, because the logic in one module does not af-
fect other modules. If a programmer needs to update a loosely coupled module, he 
or she can accomplish the task in a single location. If modules are tightly coupled, 
one module is linked to internal logic contained in another module. For example, 
Module A might refer to an internal variable contained in Module B. In that case, a 
logic error in the Module B will affect the processing in Module A. For that reason, 
passing a status flag down as a message from a control module is generally regarded 
as poor design. It is better to have subordinate module.s handle processing tasks as 
independently as possible, to avoid a cascade effect of logic errors in the control 
module. 

In Figure 11-16, the tightly coupled example on the left shows that the subordinate 
module CALCUlATE CURRENT CHARGES depends on a status flag sent down from the con
trol module UPDATE CUSTOMER BAlANCE. It would be preferable to have the modules 
loosely coupled and logically independent. In the example on the right, a status flag 
is not needed because the subordinate module APPLY DISCOUNT handles discount 
processing independently. Any logic errors are confined to a single location: the 
APPLY DISCOUNT module. 

Check Customer 
Number and 
Credit Limit 

Less 
Cohesive 

More 
Cohesive 

Check Customer 
Number 

Check Customer 
Credij Limit 

FIGURE 11- 15 Two examples of cohesion. Notice that the single module on the left is less cohesive than 
the two modules on the right . 
@ Cerl;)'!ee l ea:nne 201<1 
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Apply Calculate Current 
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FIGURE 11- 16 An example oftightly coupled and loosely coupled structure charts. 
e Ccrtg~ l.e'o!rn"'€ 2014 

Drawing a Structure Chart 

Loosely 
Coupled 

If you used a structured analysis method, your structure charts will be based on the 
DFDs you created during data and process modeling. 

Typically, you follow four steps when you create a structure chart. You review 
D FDs to identify the processes and methods, identify the program modules and 
determine control-subordinate relationships, add symbols for couples and loops, 
and analyze the structure chart to ensure that it is consistent with your system 
documentation. 

STEP I : REVIEW THE DFDS Your first step is to review all DFDs for accuracy and 
completeness, especially if changes have occurred since the systems analysis phase. If 
object models also were developed, you should analyze them to identify the objects, the 
methods that each object must perform, and the relationships among the objects. A 
method is similar to a functional primitive, and requires code to implement the neces
sary actions. 

STEP 2: IDENTIFY MODULES AND RELATIONSHIPS Working from the logical 
model, you transform functional primitives or object methods into program modules. 
When analyzing a set of DFDs, remember that each DFD level represents a processing 
level. If you are using DFDs, you would work your way down from the context diagram 
to the lower-level diagrams, identifying control modules and subordinate modules, until 
you reach functional primitives. If more cohesion is desired, you can divide processes into 
smaller modules that handle a single task. Figure 11-17 on the next page shows a struc
ture chart based on the order system shown in Figures 5-16,5-17, and 5-18 on pages 
196- 198. Notice how the three-level structure chart relates to the three DFD levels. 

STEP 3: ADD COUPLES, LOOPS, AND CONDIT IONS Next, you add couples, loops, 
and conditions to the structure chart. If you are working with DFDs, you can review the 
data flows and the data dictionary to identify the data elements that pass from one 
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Verity Order 
Module 1.1 

Fill Order 
Module 1 

Prepare Reject 
Notice 

Module 1.2 

Order System 
ModuleO 

Create Invoice 
Module 2 

Assemble Order 
Module 1.3 

Structured Application Development 

Apply Payment 
Module 3 

Relates to context 
diagram 

Relates to diagram 
0 DFD 

Relates to diagram 
1 DFD 

FIGU RE 11-17 A structure chart based on the order system DFDs on pages 196-198.The three-level 
structure chart relates to the three DFD levels. 
e Cmt~ lx'.un rtt 2o 14 

module to another. In addition to adding the data couples, you add control couples 
where a module is sending a control parameter, or flag, to another module. You also add 
loops and condition lines that indicate repetitive or alternative processing steps, as 
shown in Figure 11-17. If you also developed an object model, you can review the class 
diagrams and object relationship diagrams to be sure that you understand the interac
tion among the objects. 

STEP 4: ANALYZE THE STRUCTURE CHART AND THE DATA DICTIONARY At 
this point, the structure chart is ready for careful ana lysis. You should check each 
process, data element, or object method to ensure that the chart reflects all previous 
documentation and that the logic is correct. You also should determine that modules 
are strongly cohesive and loosely coupled. Often, you must draw several versions 
of the chart. Some CASE tools can help you analyze the chart and identify 
problem areas. 
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O bject-O r iented Applicat ion Development 4 6 1 

OBJECT-ORIENTED APPUCATION 

DEVELOPMENT 

When you studied the object-oriented methods 
described in Chapter 6, you learned that 0 -0 anal
ysis makes it easier to translate an object model 
directly into an object-oriented programming lan
guage. This process is called object-oriented devel
opment, or OOD. Although many structured 
design concepts also apply to object-oriented meth
odology, there are some differences. 

Characteristics of Object-Oriented 
Applicat ion Development 

Places 

0 .... 

Order 

Allributes 
Number 
Customer 
Date 
... 

Methods 

Customer 

Attributes 
Number 
Name 
Address 
... 

Methods 
Place order 
Modify order 
Pay invoice 
... 

1 

Item 

Allributes 
Number 
Description 

0 .. • Inc ludes 1.! Price 
. .. 

Methods 

When implementing a structured design, a struc
ture chart is used to describe the interaction 
between program modules, as explained earlier. 
In contrast, when implementing an object-ori
ented design, relationships between objects 
already exist. Because object interaction is 
defined during the 0-0 analysis process, the 
application's structure is represented by the 
object model itself. 

As Chapter 6 explains, objects contain both 
data and program logic, called methods. Individual 
object instances belong to classes of objects with 
similar characteristics. The relationship and inter
action among classes are described using a class 
diagram, such as the one shown in Figure 11-18. A 
class diagram includes the class attributes, which 
describe the characteristics of objects in the class, 

Verity credit status Change stock level 
Verity item status Change min·max 
Apply discount Reorder 
. . . ... 

FI GU RE I 1-18 A simplified class diagram for a customer order 
processing system. 
@ ~0: lxam:ng 2014 

and methods, which represent program logic. For example, the CUSTOMER class describes 
customer objects. CUSTOMER attributes include NUMBER, NAME, ADDRESS, and so on. 
Methods for the CUSTOMER class 
include PLACE ORDER, MODIFY 
ORDER, and PAY INVOICE, among 
others. The CUSTOMER class can 

( EMPLOYEE ) 

exchange messages with the Is a 
ORDER class. 

In addition to class d ia-
MANAGER OFFICE STAFF INSTRUCTOR 

Determines 

grams, programmers get an 
overview of object interac
tion by using object rela
tionship diagrams that were 
developed during the 0 -0 
analysis process. For example, 
Figure 11-19 shows an ob
ject relationship diagram for 

Indicates 
availability FITNESS-CLASS 

FITNESS·CLASS 
SCHEOULE 

Lists open 
fitness-classes 

Takes 

roster 

a fitness center. Notice that 
the model shows the objects 
and how they interact to per
form business functions and 
transactions. 

Adds 
REGISTRATION 1-----•1 

RECORD 
STUDENT 

FIGURE I 1- 19 An object-relationship diagram for a frtness center. 
e ~e L::!mllg 2014 
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Properly implemented, object-oriented development can speed up projects, reduce 
costs, and improve overall quality. However, these results are not always achieved. 
Organizations sometimes have unrealistic expectations, and do not spend enough time 
learning about, preparing for, and implementing the OOD process. For example, no 
one would build a bridge without a analysis of needs, supporting data, and a detailed 
blueprint - and the bridge would not be opened for traffic until it had been carefully 
inspected and checked to ensure that all specifications were met. 0-0 software devel
opers sometimes forget that the basic rules of architecture also apply to their projects. 

In summary, to secure the potential benefits of object-oriented development, sys
tems analysts must carefully analyze, design, implement, test, and document their 0 -0 
projects. 

Implementation of Object-Oriented Designs 

When a programmer translates an object-oriented design into an application, he or she 
analyze.s the classes, attributes, methods, and messages that are documented in the 
object model. During this process, the programmer makes necessary revisions and 
updates to class diagrams, sequence diagrams, state transition diagrams, and activity 
diagrams. 

The programmer's main objective is to translate object methods into program code 
modules and determine what event or message will trigger the execution of each mod
ule. To accomplish the task, the programmer analyzes sequence diagrams and state 
transition diagrams that show the events and messages that trigger changes to an 
object. 0-0 applications are called event-driven, because each event, transaction, or 
message triggers a corresponding action. The programmer can represent the program 
steps in pseudocode initially, or use CASE tools and code generators to create object
oriented code directly from the object model. 

Object-Oriented Cohesion and Coupling 

The principles of cohesion and coupling also apply to object-oriented application devel
opment. Classes should be as loosely coupled (independent of other classes) as possible. 
In addition, an object's methods also should be loosely coupled (independent of other 
methods) and highly cohesive (perform closely related actions). By following these prin
ciples, classes and objects are easier to understand and edit. 0 -0 programmers who 
ignore cohesion and coupling concepts may end up creating a web of code that is diffi
cult to maintain. When code is scattered in various places, editing becomes complicated 
and expensive. 

AGILE APPLICATION DEVELOPMENT 

As you learned in Chapter 1, agile development is a distinctly different systems devel
opment method. It shares many of the steps found in traditional development, but 
uses a highly iterative process. The development team is in constant communication 
with the primary user, who is called the customer, shaping and forming the system to 
match the customer's specifications. Agile development is aptly named because it is 
based on a quick and nimble development process that easily adapts to change. Agile 
development focuses on small teams, intense communication, and rapid development 
iterations. 

As agile methods become more popular, many software firms are offering packages 
that teams can use to manage and document the agile process. For example, Serena 
is a leader in agile development solutions. On its Web site, shown in Figure 11-20, a 
video uses an automobile analogy to describe the firm's four-step approach to agile 
development. 
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http://www.serena.co.- • I C 0) Agile ~elopment -· x 

4 Step!i to Orchestnt.:d Ag•l•tv 

--

. ---

FIGURE 11-20 Serena's video clip uses an automobile analogy to describe the firm's four-step approach to 
agile development. which it calls Orchestrated Agility. 
02012 Sen:n! Sofh.rJt Inc. 

You also learned in Chapter 1 about Extreme Programming (XP), which is one of 
the newest agile methods. XP is an iterative approach, as shown in Figure 11-21 on the 
next page, where a team of users and developers immerse themselves in systems devel
opment. XP supporters emphasize values such as simplicity, communication, feedback, 
respect, and courage. Success requires strong commitment to the process, corporate sup
port, and dedicated team members. The following section describes a typical XP project. 

An Extreme Programming (XP) Example 

Suppose that a customer has requested a sales tracking system. The first step in the XP 
process, like any other development method, would be to define the system 
requirements. The customer begins by meeting with programmers and providing user 
stories. A user story is a short, simple requirements definition. Programmers review 
user stories to determine the project's requirements, priorities, and scope. Here are 
three user story examples: 

• As the sales manager, I want to identify fast or slow moving items so I can man
age our inventory more effectively. 

• As a store manager, I need enough lead time to replenish my stock so I don't 
run out of hot items. 

• As a sales representative, I want to offer the best selection of fast selling items 
and clear out the old stock that is not moving. 
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FIGURE 11-2 1 Extreme programming relies on the core values shown here. Notice that users are 
invited to start with these values. and add their own. 
e 2009" Den Well$ 

User stories do not deal with technical details and are so short that they are of
ten written on index cards. Each user story is given a priority by the customer, so 
the requirements can be ranked. In addition, programmers assign a score to each 
user story that indicates the estimated difficulty of implementation. This informa
tion helps the team form a plan and assign its resources. Projects are often com
posed of many user stories, from which programmers can estimate the scope, time 
requirements, and difficulty of the project. In addition to the user stories, frequent 
face-to-face meetings with customers provide a higher level of detail as the project 
progresses. 

" 

The team must also develop a release plan, which specifies when user stories will 
be implemented and the timing of the releases. Releases are relatively frequent, and 
each system release is like a prototype that can be tested and modified as needed. 

User stories are implemented in a series of iteration cycles. An iteration cycle in
cludes planning, designing, coding, and testing of one or more features based on user 
stories. At the beginning of each iteration cycle, which is often two weeks long, the 
team holds an iteration planning meeting to break down the user stories into specific 
tasks that are assigned to team members. As new user stories or features are added, 
the team reviews and modifies the release plan. 

As with any development process, success is determined by the customer's ap
proval. The programming team regularly meets with the customer, who tests pro
totype releases as they become available. This process usually results in additional 
user stories, and changes are implemented in the next iteration cycle. As the project's 
code changes during each iteration, obsolete code is removed and remaining code is 
restructured to keep the system up to date. The iteration cycles continue until all user 
stories have been implemented, tested, and accepted. 
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Extreme Programming uses an interesting concept called parallel programming. 
In parallel programming, two programmers work on the same task on the same 
computer; one drives (programs) while the other navigates (watches). The onlooker 
examines the code strategically to see the forest while the driver is concerned with the 
individual trees immediately in front of him or her. The rwo discuss their ideas con
tinuously throughout the process. 

Another important concept in XP is that unit tests are designed before code 
is written. This test-driven design focuses on end results from the beginning and 
prevents programmers from straying from their goals. Because of the magnitude and 
intensity of the multicycle process, agile testing relies heavily on automated testing 
methods and software. 

Programmers can use popular agile-friendly languages such as Python, Ruby, and 
Perl. However, agile methods do not require a specific programming language, and 
programmers also use various object-oriented languages such as Java, C++, and C#. 

The Future of Agile Development 

Agile methodology is becoming very popular for sofrware projects. Its supporters 
boast that it speeds up sofrware development and delivers precisely what the cus
tomer wants, when the customer wants it, while fostering teamwork and empower
ing employees. However, there are drawbacks to this adaptive rather than 
predictive method. Critics of agile development often claim that because it focuses 
on quick iterations and fast releases, it lacks discipline and produces systems of 
questionable quality. In addition, agile methodology may not work as well for 
larger projects because of their complexity and the lack of focus on a well-defined 
end product. 

Before implementing agile development, the proposed system and development 
methods should be examined carefully. As experienced IT professionals know, a one
size-fits-all solution does not exist. For more information on agile methods, refer to 
the discussion of systems development methods that begins on page 21 in Chapter 1. 

CODING 

Coding is the process of turning program logic into specific instructions that the 
computer system can execute. Working from a specific design, a programmer 
uses a programming language to transform program logic into code statements. 
An individual programmer might create a small program, while larger programs 
typically are divided into modules that several individuals or groups can work on 
simultaneously. 

Programming Environments 

Each IT department has its own programming environment and standards. Visual Basic, 
Python, Ruby, and SQL are examples of commonly used programming languages, and 
many commercial packages use a proprietary set of commands. As the trend toward 
Internet-based applications continues, HTMUXML, Java, and other Web-centric lan
guages will be used extensively. 

To simplify the integration of system components and reduce code development 
time, many programmers use an integrated development environment (IDE). IDEs can 
make it easier to program interactive software products by providing built-in tools and 
advanced features, such as real-time error detection, syntax hints, highlighted code, 
class browsers, and version control. As you learned in Chapter 7, IBM WebSphere 
and Microsoft .NET are popular IDEs. In addition to these commercial packages, 

The CASE tools in 
Part B of the 
Systems Analyst's 
Toolkit can help you 
understand IDEs. To 
learn more about 
these tools. turn to 
Part B of the four
part Toolkit that fol· 
lows Chapter 12. 
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programmers can use open-source IDEs such as Java-based NetBeans IDE and Eclipse. 
You can learn more about IDEs in Part B of the Systems Analyst's Toolkit. 

Genel"ating Code 

You learned in earlier chapters that systems analysts use application generators, report 
writers, screen generators, fourth-generation languages, and other CASE tools that 
produce code directly from program design specifications. Some commercial applications 
can generate editable program code directly from macros, keystrokes, or mouse actions. 

TESTING THE SYSTEM 

After coding, a programmer must test each program to make sure it functions cor
rectly. Later, programs are tested in groups, and finally the development team must 
test the entire system. The first step is to compile the program using a CASE tool or a 
language compiler. This process detects syntax errors, which are language grammar 
errors. The programmer corrects the errors until the program executes properly. 

Next, the programmer desk checks the program. Desk checking is the process of 
reviewing the program code to spot logic errors, which produce incorrect results. This 
process can be performed by the person who wrote the program or by other program
mers. Many organizations require a more formal type of desk checking called a struc
tured walkthrough, or code review. 

Typically, a group of three to five IT staff members participate in code review. The 
group usually consists of project team members and might include other programmers 
and analysts who did not work on the project. The objective is to have a peer group 
identify errors, apply quality standards, and verify that the program meets there
quirements of the system design specification. Errors found during a structured walk
through are easier to fix while coding is still in the developmental stages. 

system test 
In addition to analyzing logic 

and program code, the project team 
usually holds a session with users 

integration test integration test 

called a design walkthrough, to 
review the interface with a cross
section of people who will work 
with the new system and ensure 
that all necessary features have been 
included. This is a continuation of 
the modeling and prototyping effort 
that began early in the systems de
velopment process. 

Unit Test 
Program 2 

Unit Test 
Program 4 

integration test 

Unit Test 
Program3 

Unit Test 
Program 6 

integration test 

FIGURE 11-22 T he first step in testing is unit testing, followed by integration 
testing, and then system testing. 
ecenf.,1£!: U:.:.nlll'!!l201.t 

The next step in application devel
opment is to initiate a sequence 
of unit testing, integration testing, 
and system testing, as shown in 
Figure 11-22. 

Unit Testing 

The testing of an individual program 
or module is called unit testing. The 
objective is to identify and eliminate 
execution errors that could cause the 
program to terminate abnormally, 
and logic errors that could have been 
missed during desk checking. 
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Testing t he System 

You work for April O livia, the IT manager at Your Move, Inc., a large retailer specializing in 
games of all kinds. The company is in the final stages of developing a new inventory manage
ment system, and April wants you to handle the testing. 

"Be sure you put lots of errors into the test data:' she said. "Users are bound to make 
mistakes, and we need to design built-in safeguards that w ill catch the mistakes, and either 
fix them automatically, or alert the user to the problem." 

Of course,April's comment makes a lot of sense, but you've never done this before and 
you wonder how to proceed. Should you try to invent every possible data error? How will 
you know that you've thought of every situation that could occur? Consider the problem, 
develop an approach, and write up your plan in a brief memo. 

Test data should contain both correct data and erroneous data and should test 
all possible situations that could occur. For example, for a field that allows a range 
of numeric values, the test data should contain minimum values, maximum values, 
values outside the acceptable range, and alphanumeric characters. During testing, 
programmers can use software tools to determine the location and potential causes of 
program errors. 

During unit testing, programmers must test programs that interact with other pro
grams and files individually, before they are integrated into the system. This requires a 
technique called stub testing. In stub testing, the programmer simulates each program 
outcome or result and displays a message to indicate whether or not the program exe
cuted successfully. Each stub represents an entry or exit point that will be linked later 
to another program or data file. 

To obtain an independent analysis, someone other than the programmer who 
wrote the program usually creates the test data and reviews the results. Systems ana
lysts frequently create test data during the systems design phase as part of an overall 
test plan. A test plan consists of detailed procedures that specify how and when the 
testing will be performed, who will participate, and what test data will be used. A 
comprehensive test plan should include scenarios for every possible situation the pro
gram could encounter. 

Regardless of who creates the test plan, the project manager or a designated ana
lyst also reviews the final test results. Some organizations also require users to ap
prove final unit test results. 

Integration Testing 

Testing two or more programs that depend on each other is called integration testing, 
or link testing. For example, consider an information system with a program that 
checks and validates customer credit status, and a separate program that updates data 
in the customer master file. The output from the validation program becomes input to 
the master file update program. Testing the programs independently does not guarantee 
that the data passed between them is correct. Only by performing integration testing 
for this pair of programs can you make sure that the programs work together properly. 
Figure 11-22 shows integration testing for several groups of programs. Notice that a 
program can have membership in two or more groups. 

Systems analysts usually develop the data they use in integration testing. As is the 
case with all forms of testing, integration test data must consider both normal and un
usual situations. For example, integration testing might include passing typical records 
between two programs, followed by blank records, to simulate an unusual event or an 
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operational problem. You should use test data that simulates actual conditions because 
you are testing the interface that links the programs. A testing sequence should not 
move to the integration test stage unless it has performed properly in all unit tests . 

System Test ing 

After completing integration testing, you must perform system testing, which involves the 
entire information system, as shown in Figure 11-22 on page 466. A system test includes 
all typical processing situations and is intended to assure users, developers, and managers 
that the program meets all specifications and that all necessary features have been included. 

During a system test, users enter data, including samples of actual, or live, data, 
perform queries, and produce reports to simulate actual operating conditions. All pro
cessing options and outputs are verified by users and the IT project development team 
to ensure that the system functions correctly. Commercial software packages must un
dergo system testing similar to that of in-house developed systems, a lthough unit and 
integration testing usually are not performed. Regardless of how the system was devel
oped, system testing has the following major objectives: 

o Perform a final test of all programs 

o Verify that the system will handle all input data properly, both valid and invalid 

o Ensure that the IT staff has the documentation and instructions needed to oper
ate the system properly and that backup and restart capabilities of the system 
are adequate (the details of creating this sort of documentation are discussed 
later in this chapter) 

o Demonstrate that users can interact with the system successfully 

o Verify that all system components are integrated properly and that actual process
ing situations will be handled correctly 

o Confirm that the information system can handle predicted volumes of data in a 
timely and efficient manner 

Successful completion of system testing is the key to user and management ap
proval, which is why system tests sometimes are called acceptance tests. Final accep
tance tests, however, are performed during systems installation and evaluation, which 
is described later in this chapter. 

How much testing is necessary? The answer depends on the situation and requires 
good judgment and input from other IT staff members, users, and management, as 
shown in Figure 11-23. Unfortunately, IT project managers often are pressured to fin
ish testing quickly and hand the 
system over to users. Common 
reasons for premature or rushed 
testing are demands from us
ers, tight systems development 
budgets, and demands from top 
management to finish projects 
early. Those pressures hinder the 
testing process and often have 
detrimental effects on the final 
product. 

You should regard thorough 
testing as a cost-effective means 
of providing a quality product. 
Every error caught during testing 
eliminates potentia l expenses and 
operational problems. 

FIGURE I 1-23 System testing requires good judgment and 
input from other IT staff members, users, and IT management. 
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Documentation 

No system, however, is 100% error-free. Often, errors go undetected until the system 
becomes operational. Errors that affect the integrity or accuracy of data must be cor
rected immediately. Minor errors, such as typographical errors in screen titles, can be 
corrected Ia ter. 

Some users want a system that is a completely finished product, while others real
ize that minor changes can be treated as maintenance items after the system is op
erational. In the final analysis, you must decide whether or not to postpone system 
installation if problems are discovered. If conflicting views exist, management will 
decide whether or not to install the system after a full d iscussion of the options. 

As a new systems analyst, you suspect that testing Web-based systems probably involves 
a different set of tools and techniques, compared to testing traditional LAN-based systems. 
Because you've always wanted to run your own IT company, you have decided to launch a 
start-up firm called Web Test, Inc., that would offer consulting services specifically aimed at 
testing the performance, integrity, efficiency, and security of Internet-based systems. 

Your idea is to identify and purchase various Web site testing tools that currently are 
available, then use these tools as a Web site testing consultant. No one in your area offers 
this type of consulting service, so you have high hopes. 

Now, you need to perform Internet research to learn more about Web testing software 
that is available. Review the Internet Resources Tools section, which is Part D of the 
Systems Analyst's Toolkit that follows Chapter 12, and use a search engine to develop a list 
of at least four products that you might want to use. For each product, w rite up a brief 
description of its overall purpose, its features and benefits, its cost, and how it would fit 
into your business game plan. 

DOCUMENTATION 

Documentation describes an information system and helps the users, managers, and 
IT staff who must interact with it. Accurate documentation can reduce system down
time, cut costs, and speed up maintenance tasks. Figure 11-24 on the next page shows 
an example of software that can automate the documentation process and help soft
ware developers generate accurate, comprehensive reference material. 

Documentation is essential for successful system operation and maintenance. In 
addition to supporting a system's users, accurate documentation is essential for IT 
staff members who must modify the system, add a new feature, or perform mainte
nance. Documentation includes program documentation, system documentation, op
erations documentation, and user documentation. 

Program Documentation 

Program documentation describes the inputs, outputs, and processing logic for all program 
modules. The program documentation process starts in the systems analysis phase and 
continues during systems implementation. Systems analysts prepare overall documentation, 
such as process descriptions and report layouts, early in the SDLC. This documentation 
guides programmers, who construct modules that are well supported by internal and exter
nal comments and descriptions that can be understood and maintained easily. A systems 
analyst usually verifies that program documentation is complete and accurate. 

System developers also use defect tracking software, sometimes called bug tracking 
software, to document and track program defects, code changes, and replacement code, 
called patches. 
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470 Documentat ion 

Software OocumenL. x 

Home· lm~IJ!i 40 • Support • Downloads · Ael~ted Sites • About Us ... 

Software 
Document 
Generation 

Working In software development, $oltware mJintenance or quancy ll'urance, one of your least 
deslrJble and least rewarding ttslcs Is creadno documentJtlon. Whether ll't for code you're c:reetJno, a 
cl'lano• you're contempfatlno, or a probtem that you're trvlno to resolve, the actual ta.sk or 
documentadon Is often dull and unlmaotnatlve. And under tlol'lt schedules, there seem to be betttr 
uses ol your time. 

Yet dttalltd, accurate, up~to·dltt documentadon It of enormous value. Jt helps Insure that chances 
made to the source code don't cre01te unforeseen CH'oblems. It speeds and focuses peer code rev!ew 
efforts. n lowers the ltkelihood of misunderstandings among developers and quaJitv assurance teams. v 
It alleviates the need to spend time hand-holding new engineers as they oet up to speed. 

Documentation 
ated document 

an g export ng UML 
Diagrams result in consistently 
accurate, current, and informative 
design documents. Supports: 

• Peer Code Reviews 

> 

• Delivering Design Documentat ion 
• Problem and Impact Reports 

Read More » 

FIGURE 11-24 In addition to CASE tools, software such as lmagix can automate the task of software 
documentation. 
e 2012 t"l!!f!X Corp. 

System Documentat ion 

System documentation describes the system's functions and how they are implemented. 
System documentation includes data dictionary entries, data flow diagrams, object mod
els, screen layouts, source documents, and the systems request that initiated the project. 
System documentation is necessary reference material for the programmers and analysts 
who must support and maintain the system. 

Most of the system documentation is prepared during the systems analysis and sys
tems design phases. During the systems implementation phase, an analyst must review 
prior documentation to verify that it is complete, accurate, and up to date, including 
any changes made during the implementation process. For example, if a screen or re
port has been modified, the analyst must update the documentation. Updates to the sys
tem documentation should be made in a timely manner to prevent oversights. 

Operations Documentation 

If the information system environment involves a minicomputer, a mainframe, or central
ized servers, the analyst must prepare documentation for the IT group that supports cen
tralized operations. A mainframe installation might require the scheduling of batch jobs 
and the distribution of printed reports. In this type of environment, the IT operations staff 
serves as the first point of contact when users experience problems with the system. 
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Documentation 

Operations documentation contains all the information needed for processing and 
distributing online and printed output. Typical operations documentation includes the 
following information: 

• Program, systems analyst, programmer, and system identification 

• Scheduling information for printed output, such as report run frequency and 
deadlines 

• Input files and where they originate; and output files and destinations 

• E-mail and report distribution lists 

• Special forms required, including online forms 

• Error and informational messages to operators and restart procedures 

• Special instructions, such as security requirements 

Operations documentation should be clear, concise, and available online if possi
ble. If the IT department has an operations group, you should review the documenta
tion with them, early and ofren, to identify any problems. If you keep the operations 
group informed at every phase of the SDLC, you can develop operations documenta
tion as you go along. 

User Documentation 

User documentation consists of instructions and information to users who will inter
act with the system and includes user manuals, Help screens, and tutorials. 
Programmers or systems analysts usually create program documentation and system 
documentation. To produce effective and clear user documentation - and hence have 
a successful project - you need someone with expert skills in this area doing the 
development, just as you need someone with expert skills developing the sofrware. 
The skill set required to develop documentation usually is not the same as that to 
develop a system. This is particularly true as you move into the world of online docu
mentation, which needs to coordinate with print documentation and intranet and 
Internet information. Technical writing requires specialized skills, and competent 
technical writers are valuable members of the IT team. 

Just as you cannot throw a system together in several days, you cannot add docu
mentation at the end. That is a common misconception and often proves fatal to a 
project. While that has always been true of sofrware user documentation, this is an 
even more critical issue now that online Help and context-sensitive Help so often are 
needed. Context-sensitive Help is part of the program. You must put coded callouts in 
the text that link to the correct page of information in the documentation. To try to go 
back and add this after the fact would take a great deal of time; depending on the proj
ect size, it could take months! Additionally, it could introduce other coding errors -
and it all has to be tested as well. 

Systems analysts usually are responsible for preparing documentation to help users 
learn the system. In larger companies, a technical support team that includes technical 
writers might assist in the preparation of user documentation and training materials. 
Regardless of the delivery method, user documentation must be clear, understandable, 
and readily accessible to users at all levels. 

User documentation includes the following: 

• A system overview that clearly describes all major system features, capabilities, 
and limitations 

• Description of source document content, preparation, processing, and samples 

• Overview of menu and data entry screen options, contents, and processing 
instructions 
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472 Documentat ion 

o Examples of reports that are produced regularly or available at the user's re
quest, including samples 

o Security and audit trail information 

o Explanation of responsibility for specific input, output, or processing 
requirements 

o Procedures for requesting changes and reporting problems 

o Examples of exceptions and error situations 

o Frequently asked questions (FAQs) 

o Explanation of how to get help and procedures for updating the user manual 

Most users prefer online documentation, which provides immediate Help when 
they have questions or encounter problems. Many users are accustomed to context
sensitive help screens, hints and tips, hypertext, on-screen demos, and other user
friendly features commonly found in popular software packages; they expect the 
same kind of support for in-house developed software. 

If the system will include online documentation, that fact needs to be identified 
as one of the system requirements. If the documentation will be created by someone 
other than the analysts who are developing the system, that person or group needs 
to be involved as early as possible to become familiar with the software and begin 
developing the required documentation and support material. In addition, system de
velopers must determine whether the documentation will be available from within the 
program, or as a separate entity in the form of a tutorial, slide presentation, reference 
manual, or Web site. If necessar y, links should be created within the program that will 
take the user to the appropriate documentation. 

Effective online documentation is an important productivity tool because it em
powers users and reduces the time that IT staff members must spend in providing 
telephone, e-mail, or face-to-face assistance. Interactive tutorials are especially popu
lar with users who like to learn by doing, and visual impact is very important. For 
example, Adobe currently offers a series of videos called Duane's World, shown in 
Figure 11-25. The star of the series is Duane Nickulls. In addition to being an Adobe 
expert, he describes himself as a professional musician and an extreme athlete. The 
videos are an excellent example of cutting edge tutorial methods. 

In addition to program-based assistance, the Internet offers an entirely new level 
of comprehensive, immediate support. Many programs include links to Web sites, in
tranet sites, and Internet-based technical support. For example, the Cisco Systems site 
shown in Figure 11-26 offers a wide range of support services and social media links 
that allow Cisco users to colla borate and share their knowledge. 

Although online documentation is essential, written documentation material also 
is valuable, especially in training users and for reference purposes. A sample page 
from a user manual is shown in Figure 11-27 on page 474. Systems analysts or techni
cal writers usually prepare the manual, but many companies invite users to review the 
material and participate in the development process. 

No matter what form of user documentation your system will require, you must 
keep in mind that it can take a good deal of time to develop. The time between finishing 
software coding and the time when a complete package - including documentation
can be released to users is entirely dependent on how well the documentation is thought 
out in advance. If the completion of your project includes providing user documenta
tion, this issue needs to be addressed from the very beginning of the project. Determin
ing what the user documentation requirements are and ascertaining who will complete 
the documents is critical to a timely release of the project. 

Neglecting user documentation issues until after all the program is complete often 
leads to one of two things: (1) The documentation will be thrown together quickly 
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FIGURE 11-25 Adobe uses a series o f eye-catching videos called Duane's World, complete with rock music and 
foreign travel, to describe techno logy solutions. 
e 20 12 Adobe Systems lr¥;orp:::n~ 

New m CISCO Product Documentabon 

FIGURE 11-26 The new Cisco Support Community invites users to co ntribute valuable experience and 
documentation using social media. 
e 1992-2CI2 Cisco 
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474 Management Approval 

Task Management System.pdf · Adobe Acrobat Pro 
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Status: A drop-down 3fJOW dispi3YS the available choices. 
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FIGURE I 1-27 A sample page from a user manual. The instructions explain how to add a new task 
to the system. 
e ec,.,E~ Le:unre 2o14 

• 

just to get it out the door on time, and it more than likely will be inadequate; or (2) it 
will be done correctly, and the product release will be delayed considerably. 

User training typically is scheduled when the system is installed; the training ses
sions offer an idea l opportunity to distribute the user manual and explain the pro
cedures for updating it in the future. Training for users, managers, and IT staff is 
described later in this chapter. 

MANAGEMENT APPROVAL 

After system testing is complete, you present the results to management. You should 
describe the test results, update the status of all required documentation, and summa
rize input from users who participated in system testing. You also must provide 
detailed time schedules, cost estimates, and staffing requirements for making the 
system fully operational. If system testing produced no technical, economical, or 
operational problems, management determines a schedule for system installation and 
evaluation. 
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Operational and Test Environments 

SYSTEM INSTALLATION AND EVALUATION 

The following sections describe system installation and evaluation tasks that are per
formed for every information systems project, whether you develop the application in
house or purchase it as a commercial package. 

The new system now is ready to go to work. Your earlier design activities pro
duced the overall architecture and processing strategy, and you consulted users at ev
ery stage of development. You developed and tested programs individually, in groups, 
and as a complete system. You prepared the necessary documentation and checked it 
for accuracy, including support material for IT staff and users. Now, you will carry 
out the remaining steps in systems implementation: 

• Prepare a separate operational and test environment 

• Provide training for users, managers, and IT staff 

• Perform data conversion and system changeover 

• Carry out a post-implementation evaluation of the system 

• Present a final report to management 

OPERATIONAL AND TEsT ENVIRONMENTS 

You learned earlier that an environment, or platform, is a specific combination of hard
ware and software. The environment for the actual system operation is called the opera
tional environment or production environment. The environment that analysts and 
programmers use to develop and maintain programs is called the test environment. A sep
arate test environment is necessary to maintain system security and integrity and protect 
the operational environment. Typically, the test environment resides on a limited-access 
workstation or server located in the IT department. 

Access to the operational environment is limited to users and must strictly be 
controlled. Systems analysts and programmers should not have access to the opera
tional environment except to correct a system problem or to make authorized modi
fications or enhancements. Otherwise, IT department members have no reason to 
access the day-to-day operational system. 

The test environment for an information system contains copies of all programs, 
procedures, and test data files. Before making any changes to an operational system, 
you must verify them in the test environment and obtain user approval. Figure 11-28 
shows the differences between test environments and operational environments. 

IT Staff 
Test Environment 

Test Da1a 

Procedures 

Programs 

Authorized 
Changes 

Users 
Operational Envi ronment 

Programs 

FIGURE 1 1-28 The test environment versus the operational environment. Notice that 
access to the test environment is limited to IT staff, while the operational environment is 
restricted to users. 
e ~ lx'.unrtt20I4 
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476 Train ing 

FIGURE 11-29 In any situatio n, training must fit the needs of users 
and help them carry out their job functions. 

An effective testing process is essential, 
whether you are examining an information 
system or a batch of computer chips. Every 
experienced systems analyst can tell you a 
story about an apparently innocent program 
change that was introduced without being 
tested proper! y. In those stories, the innocent 
change invariably ends up causing some 
unexpected and unwanted changes to the 
program. After any modification, you should 
repeat the same acceptance tests you ran 
when the system was developed. By restricting 
access to the operational area and performing 
all tests in a separate environment, you can 
protect the system and avoid problems that 
could damage data or interrupt operations. 

The operational environment includes 
hardware and software configurations and 

settings, system utilities, telecommunications 
resources, and any other components that might affect system performance. Because 
network capability is critically important in a client/server environment, you must 
verify connectivity, specifications, and performance before installing any applica
tions. You should check all communications features in the test environment care
fully, and then check them again after loading the applications into the operational 
environment. Your documentation should identify all network specifications and 
settings, including technical and operational requirements for communications hard
ware and software. If you have to build or upgrade network resources to support the 
new system, you must test the platform rigorously before system installation begins. 

TRAINING 

No system can be successful without proper training, whether it involves software, 
hardware, or manufacturing, as shown in Figure 11-29. A successful information sys
tem requires training for users, managers, and IT staff members. The entire systems 
development effort can depend on whether or not people understand the system and 
know how to use it effectively. 

Training Plan 

You should start to consider a training plan early in the systems development process. 
As you create documentation, you should think about how to use the materia l in 
future training sessions. When you implement the system, it is essential to provide the 
right training for the right people at the right time. The first step is to identify who 
should receive training and what training is needed. You must look carefully at the 
organization, how the system will support business operations, and who will be 
involved or affected. Figure 11-30 shows specific training topics for users, managers, 
and IT staff. Notice that each group needs a mix of general background and detailed 
information to understand and use the system. 

As shown in Figure 11-30, the three main groups for training are users, managers, 
and IT staff. A manager does not need to understand every submenu or feature, but 
he or she does need a system overview to ensure that users are being trained properly 
and are using the system correctly. Similarly, users need to know how to perform their 
day-to-day job functions, but do not need to know how the company allocates system 
operational charges among user departments. IT staff people probably need the most 
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Training 

System overview 
Key terms 
Start-up and shut down 
Main menu and submenus 
loons and shortcut keys 
Major system functions 
Online and external Help 
Frequently asked questions 
Troubleshooting guide 
Handling emergencies 

USERS 

TRAINING 

Project history and justification 
System architecture 
System documentation 
Typical user questions 
Vendor support 
Logging and resolving problems 
Technical training for IT staff 
User and management training 

IT STAFF 

Project origin 
C<>st-benelit analysis 
Support for business goals 
Key IT contact people 
Handling system charges 
Major reports and displays 
Requesting enhancements 
User training 

MANAGERS 

FI GURE I 1-30 Examples of training topics for three different groups. Users, managers, and IT staff 
members have different training needs. 
@ ~e Le:!m:nz 2014 

information. To support the new system, they must have a clear understanding of 
how the system functions, how it supports business requirements, and the skills that 
users need to operate the system and perform their tasks. 

After you identify the objectives, you must determine how the company will pro
vide training. The main choices are to obtain training from vendors, outside tra ining 
firms, or use IT staff and other in-house resources. 

Vendor Training 

If the system includes the purchase of software or hardware, then vendor-supplied 
training is one of the features you should include in the RFPs (requests for proposal) 
and RFQs (requests for quotation) that you send to potential vendors. 

Many hardware and sofrware vendors offer training programs free or at a nominal 
cost for the products they sell. In other cases, the company might negotia te the price 
for training, depending on their relationship with the vendor and the prospect of fu
ture purchases. The training usually is conducted at the vendor's site by experienced 
trainers who provide valuable hands-on experience. If a large number of people need 
training, you might be able to arrange classes at your location. 

Vendor training often gives the best return on your training dollars because it is fo
cused on products that the vendor developed. The scope of vendor training, however, usu
ally is limited to a standard version of the vendor's software or hardware. You might have 
to supplement the training in-house, especially if your IT staff customized the package. 
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478 Train ing 

Webinars, Podcasts, and Tutorials 

Many vendors offer Web-based training options, including Webinars, podcasts, and 
tutorials. A Webinar, which combines the words Web and seminar, is an Internet
based tra ining session that provides an interactive experience. Most Webinars are 
scheduled events with a group of preregistered users and an online presenter or 
instructor. A pre-recorded Webinar session also can be delivered as a Webcast, which 
is a one-way transmission, whenever a user wants or needs training support. 

A podcast refers to a Web-based broadcast that allows a user to download multime
dia files to a PC or portable device. Podcasts can be prescheduled, made available on de
mand, or delivered as automatic updates, depending on a user 's preference. An advantage 
of a podcast is that subscribers can access the recorded material anywhere, anytime. 

A tutorial is a series of online interactive lessons that present material and provide a 
dia log with users. Tutorials can be developed by software vendors, or by a company's IT 
team. A tutorial example is included in the in-house training section. 

Outside Training Resources 

You also can look into an independent training firm to provide in-house hardware or 
software training. If vendor training is not practical and your organization does not 
have the internal resources to perform the train ing, you might find that outside train
ing consultants are a desirable alternative. 

The rapid expansion of information technology has produced tremendous growth 
in the computer-train ing field. Many training consultants, institutes, and firms are 
available that provide either standardized or customized training packages. 

If you decide to investigate outside training resources, you can contact a training pro
vider and obtain references from clients. You also can seek assistance from nonprofit 
sources with an interest in training, including universities, industry associations, and in
formation management organizations. For example, Figure 11-31 shows the Web site for 
Western Illinois University's Center for the Application of Information Technologies (CAIT), 
which describes a variety of IT education and training resources. 

OurSolutions ) QhliiiN1g 

--1 .. CAIT'uses an frutrucdonel systttMapptOidlaltdADOe£ ~oc , , u a t 

:=:;::h:· :st:••:•:fl.,.. .. *w,._.,,..,.,,. ., .. , =4~ ..,_..,... • ..,. t'•-.-
....,_, utalse • .-..,.__,. ::eo ... ~....,.,.,._..,.._. •• ,..~.-..... .. _.,., ... , 
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FIGURE 11-31 Western Illinois University's Center for the A pplication of Informat ion Technologies (CAIT) 
helps organizations design. develop, and deploy informat ion technology educatio n and training. 
e W IC-2011 Ce::l~r fcc- the Aw a'.>O!I ct Mcn"'IIIIO!l 'lcdTao'cf)!!S 
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Training 4 7 9 

Training Tips 

The IT staff and user departments often share responsibility for 
developing and conducting training programs for internally devel
oped software. If your organization has a service desk, the staff 
might be able to handle user training. 

Multimedia is an effective training method. Presentation software, 
such as Microsoft Power Point, Apache Open Office Impress, or Corel 
Presentations, allows you to design training sessions that combine 
slides, animation, and sound. You also can use programs that capture 
actual keystrokes and mouse actions, and then replay the screens as 
a demonstration for users. If your firm has a media or graphic arts 
group, they can help you prepare training aids such as videotapes, 
charts, and other instructional materials. When developing a training 
program, you should keep the following guidelines in mind. 

• Train people in groups, with separate training programs for 
distinct groups. Group training, as shown in Figure 11-32, 
makes the most efficient use of time and training facilities. 
In addition, if the group is small, trainees can learn from the 
questions and problems of others. A training program must 

FIGURE 11-32 Users must be t rained on 
address the job interests and skills of a wide range of par- the new system. Training sessions might be 
ticipants. For example, IT staff personnel and users require one-on-one o r group situations such as the 
very different information. Problems often arise when some one shown here. Many vendors provide 
participants have technical backgrounds and others do not. A product t raining as part of an overall service 

I II d to customers. 
singe program wi not meet everyone's nee s. ec'r''""'""'''""''*'"" 

• Select the most effective place to conduct the training. Train-
ing employees at your company's location offers several advantages. Employees 
incur no travel expense, they can respond to local emergencies that require imme
diate attention, and training can take place in the actual environment where the 
system will operate. You can encounter some disadvantages, however. Employees 
who are distracted by telephone calls and other duties will not get the full benefit 
of the training. In addition, using the organization's computer facilities for training 
can disrupt normal operations and limit the amount of actual hands-on training. 

• Provide for learning by hearing, seeing, and doing. Some people learn best from 
lectures, d iscussions, and question-and-answer sessions. Others learn best from 
viewing demonstrations or from reading documentation and other material. 
Most people learn best from hands-on experience. You should provide training 
that supports each type of learning. 

• Rely on previous trainees. After one group of users has been trained, they can as
sist others. Users often learn more quickly from coworkers who share common 
experience and job responsibilities. Using a train-the-trainer strategy, you can select 
knowledgeable users who then conduct sessions for others. When utilizing train
the-trainer techniques, the initial training must include not only the use of the appli
cation or system, but some instruction on how to present the materials effectively. 

Interactive Training 

Usually, a relationship exists between training methods and costs. Training an a irline 
pilot in a state-of-the-art simulator is quite different from helping corporate users 
learn a new inventory system. Obviously, training budgets are business decisions, and 
IT staff sometimes has to work with the resources that are available, rather than the 
resources they wish they had. Most people prefer hands-on training. However, other 
less-expensive methods can be used, including training manuals, printed handouts, and 
online materials. Even the user documentation like that shown in Figure 11-27 on 
page 474 can be valuable, if users know how to find and use it. 
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480 Train ing 

If you are launching a new system and you lack the resources to develop formal 
training materials, you can design a series of dialog boxes that respond with Help 
information and suggestions whenever users select various menu topics. A good user 
interface also includes helpful error messages and hints, as discussed in Chapter 8. 
However, the most effective training is interactive, self-paced, and multimedia-based. 
Online training and video tutorials are discussed in the following sections. 

ONLINE TRAINING Regardless of the instructional method, training lessons should 
include step-by-step instructions for using the features of the information system. 
Training materials should resemble actual screens, and tasks should be typical of a 
user's daily work - the more realistic, the better. For example, Figure 11-33 shows a 
sample tutorial lesson for a sales prospect management system. In Lesson 1, the user 
learned how to enter and exit the system. In Lesson 2, the user learns how to add a 
sales prospect and return to the main menu. 

More sophisticated tutorials might offer interactive sessions where users can per
form practice tasks and view feedback. Online training materials also should include 
a reference section that summarizes all options and commands, lists all possible error 
messages, and what actions the user should take when a problem arises. 

Sale Prospect Management System.pdf - Adobe... - 0 
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FIGURE 11-33 A sample lesson in an online tutorial. 
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Training 

VIDEO TUTORIALS You don't have to be a professional video developer to create 
effective tra ining tutorials. For example, the Video Learning Sessions for this text
book were initially created as classroom teaching tools. Later, they were polished, 
edited, and transformed into streaming videos. 

Suppose you want to develop a tutorial that shows how to create a structure chart, 
but you have no budget for special multimedia software. You have Windows 8 or 
Windows 7, and Office 2010, so you could start by creating a set of slides with screen 
text and graphic images. Then, you could add a live-motion screen capture and an au
dio narration. Finally, you could import the media into Windows Movie Maker where 
you can edit, save, and publish your training movie. Figure 11-34 shows a step-by
step plan for creating a video tutorial. 

I. Capture individual 
screens 

2. Integrate screen 
images and text 

3. Capture live
motion video 

4. Record audio 
narration 

S. Produce a training 
video 

Use Windows Snipping 
Tool to capture full or 
partial screen images 

Paste the images into 
Microsoft PowerPoint 
slides, then add 
suitable narration text 
in the Notes section 

Use freeware such as 
W isdom-Soft Auto 
Screen Recorder 

Use Windows Sound 
Recorder to read the 
narration text 

Use Windows Movie 
Maker to import 
media, ed it, and 
produce your training 
video 

Qpr
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FIGURE 11-34 You can use free software such as Windows Snipping Tool for image capture,Wisdom-SoftAuto Screen 
Recorder for live-motion video. and W indows Sound Recorder for audio narration. After you create the media. you can import 
the material into W indows Live Movie Maker. 
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482 Train ing 

Figure 11-35 shows a video training session design. The topic is the same Task 
Management System shown in Figure 11-27 on page 474. There, the focus was on 
effective documentation. Here, the goal is self-paced, interactive training for users . 
Figure 11-35 shows a screen design with instructions to the video developer, and a 

How to Add a New Task to the System 

! Task No oesc~uon r 

' Source 
d il 

1 
Aoo:ponsibihty ~ oato Cfeated 

Note to video developer: 

Narration text: 

TASK ENTRY FORM 

Q•••Du• I I Date DeiMued I 
' 

I Delivered To Status 

3 

IWSave . , EJ Exit 'I 

Add a red arrow to highlight each bullet of the narraOon. The first arrow is 
shown as an example. 

Pause briefly after each bulleted section and speak slowly enough for 
viewers to follow the steps. 

Welcome to this video training session. In the session, you will Jearn how 
to add a new task to the system. As a reminder. you can pause the session 
at any Ome, or go back to review an earlier secOon. Now Jet~ get started. 

o When you open the Task Entry Form, the system will insert a task 
number for you. 

o Next, click the Description section and enter a description of up to 
256 characters. 

o Now click the drop-down arrow in the Source section and select one 
of the choices. Do the same in the Responsibility section. 

o In the Date Created section, enter the date in em·em slash dee-dee 
slash why·why·why·why format. Do the same in the other three 
date fields. 

o Finally, click the drop-down arrow in the Status section and select
one of the choices. 

• You can save your entries, or exit to the main menu at anytime. Just 
click the SAVE or EXIT symbols. 

FIGURE 11-35 A sample video tutorial might include images, narration text. and notes to the video developer 
and narrator. 
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Training 

script with instructions to the narrator. At the end of the production process, these 
materials will be transformed into an integrated multimedia presentation. 

In addition to shareware and built-in sofrware, you can use a video editing appli
cation such as Camtasia, which offers a user-friendly interface. Figure 11-36 shows a 
Camtasia screen, where the user has imported a streaming video clip, several images, 
and a narration track at the bottom, which shows the sound waves that were re
corded. Now the user can crop, split, and extend the video and audio tracks, and can 
add various special effects . Although it is not expensive, Camtasia is very powerful. 
You might be surprised to know that this tool was used in creating some of the Video 
Learning Sessions for this book. The screen in Figure 11-36 was captured as a live 
video clip. Do you recognize it? 

When training is complete, many organizations conduct a full-scale test, or 
simulation, which is a dress rehearsal for users and IT support staff. Organizations 
include all procedures, such as those that they execute only at the end of a month, 
quarter, or year, in the simulation. As questions or problems arise, the participants 
consult the system documentation, help screens, or each other to determine appro
priate answers or actions. This full-scale test provides valuable experience and builds 
confidence for everyone involved with the new system. 

~ 18 ~lni<1Ure Ch.arl umprOj 

~ .. ~----------~ 

---

( ) 

~0 

) 

FIGURE 11-36 Camtasia is a moderately-priced video editing tool that can produce professional-quality 
training videos. In this example, a live video dip explains how to create a structure chart using the Visible Analyst® 
CASE tool. Notice the narration track at the bottom, which shows the sound waves that were recorded. 
e 1995--2012. l ecr&nth Ccrpt>~.~oo 
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484 

Old system 

System C hangeover 

DATA CONVERSION 

Data conversion is an important part of the system installation process. During data 
conversion, existing data is loaded into the new system. Depending on the system, 
data conversion can be done before, during, or after the operational environment is 
complete. You should develop a data conversion plan as early as possible, and the 
conversion process should be tested when the test environment is developed. 

Data Conversion Strategies 

When a new system replaces an existing system, you should automate the data conver
sion process, if possible. The old system might be capable of exporting data in an 
acceptable format for the new system or in a standard format, such as ASCII or 
ODBC. ODBC (Open Database Connectivity) is an industry-standard protocol that 
allows DBMSs from various vendors to interact and exchange data. Most database 
vendors provide ODBC drivers, which are a form of middleware. As you learned in 
Chapter 10, middleware connects dissimilar applications and enables them to com
municate. 

If a standard format is not available, you must develop a program to extract the 
data and convert it to an acceptable format. Data conversion is more difficult when 
the new system replaces a manual system, because all data must be entered manually 
unless it can be scanned. Even when you can automate data conversion, a new system 
often requires additional data items, which might require manual entry. 

Data Conversion Security and Controls 

You should maintain strict input controls during the conversion process, when data is 
extremely vulnerable. You must ensure that all system control measures are in place and 
operational to protect data from unauthorized access and to help prevent erroneous input. 

Even with careful data conversion and input controls, some errors will occur. For 

Newsyslem 

DIRECT CUTOVER 

example, duplicate customer records or inconsistent 
part numbers might have been tolerated by the old 
system, but will cause the new system to crash. Most 
organizations require that users verify all data, cor
rect all errors, and supply every missing data item 
during conversion. Although the process can be time-

Old system 
consuming and expensive, it is essential that the new 
system be loaded with accurate, error-free data. 

Newsyslem 

PARALLEL OPERATION 

Old system New system 

PILOT OPERATION 

Old syslem Newsyslem 

PHASED OPERATION 

FIGURE 11-37 The four system changeover methods. 
eC!:IlfA:!: l..e:.nlll!!l201.( 

,.. SYSTEM CHANGEOVER 

System changeover is the process of putting the new 
information system online and retiring the old system. 
Changeover can be rapid or slow, depending on the 
method. The four changeover methods are direct 
cutover, parallel operation, pilot operation, and phased 
operation. Direct cutover is similar to throwing a 
switch that instantly changes over from the old system 
to the new. Parallel operation requires that both sys
tems run simultaneously for a specified period, which 
is the slowest method. The other methods, pilot and 
phased operation, fall somewhere between direct 
cutover and parallel operation. Figure 11-37 illustrates 
the four system changeover methods. 
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System Changeover 

Some observers feel that powerful cloud backup and parallel processing will re
duce concerns about this mission-critical procedure. However, the prudent systems 
analyst should be on the safe side, and rei y on traditional methods - at least for now. 

Direct Cutover 

The direct cutover approach causes the changeover from the old system to the new 
system to occur immediately when the new system becomes operational. Direct 
cutover usually is the least expensive changeover method because the IT group has to 
operate and maintain only one system at a time. 

Direct cutover, however, involves more risk than other changeover methods. Re
gardless of how thoroughly and carefully you conduct testing and training, some 
difficulties can arise when the system goes into operation. Problems can result from 
data situations that were not tested or anticipated or from errors caused by users or 
operators. A system also can encounter difficulties because live data typically occurs 
in much larger volumes than test data. 

Although initial implementation problems are a concern with all four changeover 
methods, they are most significant when the direct cutover approach is used. Detect
ing minor errors also is more difficult with direct cutover because users cannot verify 
current output by comparing it to output from the old system. Major errors can cause 
a system process to terminate abnormally, and with the direct cutover method, you 
cannot revert to the old system as a backup option. 

Companies ofren choose the direct cutover method for implementing commer
cial sofrware packages because they feel that commercial packages involve less risk 
of total system failure. Commercial sofrware is certainly not risk-free, but the soft
ware vendor usually maintains an extensive knowledge base and can supply reliable, 
prompt fixes for most problems. 

For systems developed in-house, most organizations use direct cutover only for 
noncritical situations. Direct cutover might be the only choice, however, if the operat
ing environment cannot support both the old and new systems or if the old and new 
systems are incompatible. 

Timing is very important when using a direct cutover strategy. Most systems oper
ate on weekly, monthly, quarterly, and yearly cycles. For example, consider a payroll 
system that produces output on a weekly basis. Some employees are paid twice a 
month, however, so the system also operates semimonthly. Monthly, quarterly, and 
annual reports also require the system to produce output at the end of every month, 
quarter, and year. When a cyclical information system is implemented in the middle 
of any cycle, complete processing for the full cycle requires information from both 
the old and the new systems. To minimize the need to require information from two 
different systems, cyclical information systems usually are converted using the direct 
cutover method at the beginning of a quarter, calendar year, or fiscal year. 

Parallel Operation 

The parallel operation changeover method requires that both the old and the new 
information systems operate fully for a specified period. Data is input into both sys
tems, and output generated by the new system is compared with the equivalent out
put from the old system. When users, management, and the IT group are satisfied that 
the new system operates correctly, the old system is terminated. 

The most obvious advantage of parallel operation is lower risk. If the new system 
does not work correctly, the company can use the old system as a backup until ap
propriate changes are made. It is much easier to verify that the new system is working 
properly under parallel operation than under direct cutover, because the output from 
both systems is compared and verified during parallel operation. 
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486 System C hangeover 

Parallel operation, however, does have some disadvantages. First, it is the most 
costly changeover method. Because both the old and the new systems are in full op
eration, the company pays for both systems during the parallel period. Users must 
work in both systems and the company might need temporary employees to handle 
the extra workload. In addition, running both systems might place a burden on the 
operating environment and cause processing delays. 

Parallel operation is not practical if the old and new systems are incompatible 
technically, or if the operating environment cannot support both systems. Parallel 
operation also is inappropriate when the two systems perform different functions or 
if the new system involves a new method of business operations. For example, until a 
company installs data scanners in a factory, it is impractical to launch a new produc
tion tracking system that requires such technology. 

Pilot Operation 

The pilot operation changeover method involves implementing the complete new system 
at a selected location of the company. A new sales reporting system, for instance, 
might be implemented in only one branch office, or a new payroll system might be 
installed in only one department. In these examples, the group that uses the new sys
tem first is called the pilot site. During pilot operation, the old system continues to 
operate for the entire organization, including the pilot site. After the system proves 
successful at the pilot site, it is implemented in the rest of the organization, usually 
using the direct cutover method. Therefore, pilot operation is a combination of paral
lel operation and direct cutover methods. 

Restricting the implementation to a pilot site reduces the risk of system failure, 
compared with a direct cutover method. Operating both systems for only the pilot 
site is less expensive than a parallel operation for the entire company. In addition, if 
you later use a parallel approach to complete the implementation, the changeover pe
riod can be much shorter if the system proves successful at the pilot site. 

Phased Operation 

The phased operation changeover method allows you to implement the new system in 
stages, or modules. For example, instead of implementing a new manufacturing sys
tem all at once, you first might install the materials management subsystem, then the 
production control subsystem, then the job cost subsystem, and so on. You can imple
ment each subsystem by using any of the other three changeover methods. 

Analysts sometimes confuse phased and pilot operation methods. Both methods 
combine direct cutover and parallel operation to reduce risks and costs. With phased 
operation, however, you give a part of the system to all users, while pilot operation 
provides the entire system, but to only some users. 

One advantage of a phased approach is that the risk of errors or failures is limited 
to the implemented module only. For instance, if a new production control subsystem 
fails to operate properly, that failure might not affect the new purchasing subsystem 
or the existing shop floor control subsystem. 

Phased operation is less expensive than full parallel operation because you have to 
work with only one part of the system at a time. A phased approach is not possible, 
however, if the system cannot be separated easily into logical modules or segments. In 
addition, if the system involves a large number of separate phases, phased operation 
can cost more than a pilot approach. 

Figure 11-3 8 shows that each changeover method has risk and cost factors. As 
a systems analyst, you must weigh the advantages and disadvantages of each method 
and recommend the best choice in a given situation. The final changeover decision 
will be based on input from the IT staff, users, and management- and the choice 
must reflect the nature of the business and the degree of acceptable risk. 
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FIGURE 11-38 Relative risk and cost characteristics of the four changeover methods. 
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You are a systems analyst at Global Cooling, a leading manufacturer of air conditioning 
units. You are leading a team that is developing a new production scheduling system. The 
project is now in the application development stage. Unit testing has been completed, and 
you are in the final stages of integration testing. Your supervisor, Ella Pham, is eager to 
implement the new application ahead of schedule and asked if you could trim system test
ing from two weeks to three days, and use a direct cutover method instead of the parallel 
changeover method that o riginally was planned. Write a brief memo expressing your views. 

PosT-IMPLEMENTATION TASKS 

Once the new system is operational, you must perform two additional tasks: Prepare 
a post-implementation evaluation and deliver a final report to management. 

Post-Implementation Evaluation 

A post-implementation evaluation assesses the overall quality of the information sys
tem. The evaluation verifies that the new system meets specified requirements, com
plies with user objectives, and produces the anticipated benefits. In addition, by 
providing feedback to the development team, the evaluation also helps improve IT 
development practices for future projects. 

A post-implementation evaluation should examine all aspects of the development 
effort and the end product- the developed information system. A typical evaluation 
includes feedback for the following areas: 

• Accuracy, completeness, and timeliness of information system output 
• User satisfaction 
• System reliability and maintainability 
• Adequacy of system controls and security measures 
• Hardware efficiency and platform performance 
• Effectiveness of database implementation 
• Performance of the IT team 

• Completeness and quality of documentation 
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488 Post-Implementation Tasks 

o Quality and effectiveness of training 

o Accuracy of cost-benefit estimates and development schedules 

You can apply the same fact-finding techniques in a post-implementation evalua
tion that you used to determine the system requirements during the systems analysis 
phase. When evaluating a system, you should: 

o Interview members of management and key users 
o Observe users and computer operations personnel actually working with the 

new information system 
o Read all documentation and training materials 
o Examine all source documents, output reports, and screen displays 
o Use questionnaires to gather information and opinions from a large number of users 
o Analyze maintenance and help desk logs 

Figure 11-39 shows the first page of a sample user evaluation form for the new in
formation system where users evaluate 18 separate elements on a numerical scale, so 
the results can be tabulated easily. Following that section, the form provides space for 
open-ended comments and suggestions. 

Whenever possible, people who were not directly involved in developing the sys
tem should conduct the post-implementation evaluation. IT staff and users usually 
perform the evaluation, although some firms use an internal audit group or indepen
dent auditors to ensure the accuracy and completeness of the evaluation. 

User Evaluation Form.pdf - Adobe Acrobat Pro 

Document Comments f orms Tools Advanced Window 

PO~ OOCUiot!NT U8RARY: 

I EvaiJakr. IOilo< 
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tepteMI'lt$ pr ii$Mssmetl. 
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USER INTERUCE 
s. Ctari1y .. '""""*"" ··-·······--··-·-·······-··· 1 2 3 • s • .. ou.llty of Http m.M~ __ .. , ................... I • • 4 • • 
7. Ea~~ 01 use·--··-"-·------·---··--· 1 2 3 • 5 6 
8. __ .. <iplorB ··--··-·-·· •.•.•••• 1 2 3 ' 5 6 

• Cialttyd em:w IT'4S'UlQA* ··-·-··--··--·-··~- 1 2 3 • 5 6 
10. ~of .. emxs .... -·-·-·-····-·· 1 2 3 ' 5 6 

lfFORWA110NTEatHOLOG.Y STAFF 

" COqleRIIOn.-----··---·-··-·-··--····-·· 1 2 3 ' • • 
12. Avat~ ·----·····-·-·-------····-····-· 1 2 3 • s • 13. 
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~ .. -··-·--··-·-·····--··-·· I 2 3 • 5 • 15. .... ---·-~---··-···- 1 2 3 • 5 6 

TRAINING 
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n Applopriati>r..e55 , .. _., __ ....... --......... 1 2 3 ' 5 • 18. sc:rwc.1la __ .. ___ .. _,_ ........................ 1 2 3 • 5 6 

FIGURE I 1-39 Sample user evaluat ion form. The numerical scale allows easy tabulat ion of 
results. Following this section, the form provides space for o pen-ended co mments and suggestions. 
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Post-Implementation Tasks 

When should post-implementation evaluation occur? Is it better to wait until the 
new system has been in operation for one month, six months, one year, or longer? 
Users can forget details of the developmental effort if too much time elapses before 
the evaluation. After several months or a year, for instance, users might not remember 
whether they learned a procedure through training, from user documentation, or by 
experimenting with the system on their own. 

Users also might forget their impressions of IT team members over time. An important 
purpose of the post-implementation evaluation is to improve the quality of IT department 
functions, including interaction with users, training, and documentation. Consequently, 
the evaluation team should perform the assessment while users are able to recall specific 
incidents, successes, and problems so they can offer suggestions for improvement. Post
implementation evaluation primarily is concerned with assessing the quality of the new 
system. If the team performs the evaluation too soon after implementation, users will not 
have enough time to learn the new system and appreciate its strengths and weaknesses. 
Although many IT professionals recommend conducting the evaluation after at least six 
months of system operation, pressure to finish the project sooner usually results in an ear
lier evaluation in order to allow the IT department to move on to other tasks. 

Ideally, conducting a post-implementation evaluation should be standard practice 
for all information systems projects. Sometimes, evaluations are skipped because us
ers are eager to work with the new system, or because IT staff members have more 
pressing priorities. In some organizations, management might not recognize the 
importance and benefits of a post-implementation evaluation. The evaluations are 
extremely important, however, because they enable the development team and the 
IT department to learn what worked and what did not work. Otherwise, developers 
might commit the same errors in another system. 

Cindy W inslow liked her new job as lead systems analyst at Yorktown Industries. She was 
pleased that her development team completed the new human resources system ahead of 
schedule and under budget. C indy looked forward to receiving the post-implementation 
evaluation because she was confident that both the system and the development team 
would receive high marks from users and managers. 

After the system operated for one month, Cindy received a call from her supervisor, Ted 
Haines. Ted told her that she would have to handle the evaluation, even though she headed 
the development effort. C indy told Ted that she did not feel comfortable evaluating her own 
team's work. She explained that someone who was not involved in its development should 
do an independent evaluation. Ted responded that he had full confidence in C indy's ability to 
be objective. He explained that no one else was available and he needed the evaluation 
quickly so he could move forward w ith the next stage in the corporate development plan. 

Cindy was troubled about the situation and she called you, a professional acquaintance, 
for your advice. What would you tell her and why1 

Final Repor t t o Management 

At the end of each SDLC phase, you submit a report to management, and the systems 
implementation phase is no exception. Your report should include the following: 

• Final versions of all system documentation 
• Planned modifications and enhancements to the system that have been identified 
• Recap of all systems development costs and schedules 
• Comparison of actual costs and schedules to the original estimates 
• Post-implementation evaluation, if it has been performed 

489 

The Communication 
toob in Part A of the 
Systems Analyst's 
Toolkit can help you 
develop better 
reports and presen· 
cations. To learn more 
about these tools, 
turn to Part A of the 
four·part Toolkit that 
follows Chapter 12. 
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490 Chapter Summary 

The final report to management marks the end of systems development work. In 
the next chapter, you will study the role of a systems analyst during systems opera
tion, security, and support, which is the final phase of the SDLC. 

A QUESTION OF ETinCS 

Your friend Jill is handling the testing for the new accounting system, and right now she is 
very upset about the most recent results. "It seems like every time we fix one thing, 
another issue pops up! After ten days of testing and adjusting, we are meeting over 90% of 
the goals and benchmarks. If we're looking for perfection, we'll never make the implementa
tion deadline for the new system, and the users will be all over us. Not to mention top 
management's reaction to a delay. I'm sure we can resolve some of these issues after the 
system becomes operational:' 

How would you respond to Jill/ Are ethical issues involved/What are your responsibili
ties, as an employee, as an IT professional, and as a friend/ 

CHAPTER SUMMARY 

The systems implementation phase consists of application development, testing, 
installation, and evaluation of the new system. During application development, ana
lysts determine the overall design strategy and work with programmers to complete 
design, coding, testing, and documentation. Quality assurance is essential during the 
implementation phase. Many companies utilize software engineering concepts and qual
ity standards established by the International Organization for Standardization (ISO). 

Each systems development approach has its own set of tools. For example, structured 
development relies heavily on DFDs and structure charts. A structure chart consists of sym
bols that represent program modules, data couples, control couples, conditions, and loops. 
Object-oriented methods use a variety of diagrams, including use case, class, sequence, and 
transition state diagrams. Agile methods tend to use a spiral or other iterative model. 

System developers also can use more generic tools to help them translate the system 
logic into properly functioning program modules. These tools include entity-relation
ship diagrams, flowcharts, pseudocode, decision tables, and decision trees. 

If an agile development approach is used, then the customer creates user stories that 
describe required features and priority levels. In agile methodology, new system releases 
are made after many iterations and each is test-driven carefully by the customer. 

Cohesion measures a module's scope and processing characteristics. A module 
that performs a single function or task has a high degree of cohesion, which is desir
able. Coupling measures relationships and interdependence among modules. Mod
ules that are relatively independent are loosely coupled, which is desirable. Cohesion 
and coupling concepts are used in structured development, but also are applicable to 
object-oriented development. 

Typically, you follow four steps when you create a structure chart. You review 
DFDs and object models to identify the processes and methods, identify the program 
modules and determine control-subordinate relationships, add symbols for couples 
and loops, and analyze the structure chart to ensure that it is consistent with your 
system documentation. 

Programmers perform desk checking, code review, and unit testing tasks during 
application development. Systems analysts design the in itial test plans, which in
clude test steps and test data for integration testing and system testing. Integration 
testing is necessary for programs that interact. The final step is system testing for the 
completed system. System testing includes users in the testing process. 
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Chapter Su mma ry 

In addition to system documentation, analysts and technical writers also prepare 
operations documentation and user documentation. Operations documentation pro
vides instructions and information to the IT operations group. User documentation 
consists of instructions and information for users who interact with the system and 
includes user manuals, help screens, and tutorials. 

During the installation process, you establish an operational, or production, 
environment for the new information system that is completely separate from the 
test environment. The operational environment contains live data and is accessible 
only by authorized users. All future changes to the system must be verified in the 
test environment before they are applied to the operational environment. 

Everyone who interacts with the new information system should receive training 
appropriate to his or her role and skills. The IT department usually is responsible 
for training. Software or hardware vendors or professional training organizations 
also can provide tra ining. When you develop a training program, remember the 
following guidelines: Train people in groups; utilize people already trained to help 
train others; develop separate programs for distinct employee groups; and provide 
for learning by using discussions, demonstrations, documentation, training manu
als, tutorials, Webinars, and podcasts. Users learn better with interactive, self-paced 
training methods. 

Data conversion often is necessary when installing a new information system. 
When a new system replaces a computerized system, you should automate the data 
conversion process if possible. The old system might be capable of exporting data 
in a format that the new system can use, or you might have to extract the data and 
convert it to an acceptable format. Data conversion from a manual system often 
requires labor-intensive data entry or scanning. Even when data conversion can be 
automated, a new system often requires additional data items, which might require 
manual entry. Strict input controls are important during the conversion process to 
protect data integrity and quality. Typically, data is verified, corrected, and updated 
during the conversion process. 

System changeover is the process of putting the new system into operation. Four 
changeover methods exist: direct cutover, parallel operation, pilot operation, and 
phased operation. With direct cutover, the old system stops and the new system 
starts simultaneously; direct cutover is the least expensive, but the riskiest change
over method. With parallel operation, users operate both the old and new informa
tion systems for some period of time; parallel operation is the most expensive and 
least risky of the changeover methods. Pilot operation and phased operation repre
sent compromises between direct cutover and parallel operation; both methods are 
less risky than direct cutover and less costly than parallel operation. With pilot op
eration, a specified group within the organization uses the new system for a period 
of time, while the old system continues to operate for the rest of the users. After the 
system proves successful at the pilot site, it is implemented throughout the organiza
tion. With phased operation, you implement the system in the entire organization, 
but only one module at a rime, until the entire system is operational. 

A post-implementation evaluation assesses and reports on the quality of the new 
system and the work done by the project team. Although it is best if people who were 
not involved in the systems development effort perform the evaluation, that is not 
always possible. The evaluation should be conducted early so users have a fresh recol
lection of the development effort, but not before users have experience using the new 
system. 

The final report to management includes the final system documentation, describes 
any future system enhancements that already have been identified, and details the 
project costs. The report represents the end of the development effort and the begin
ning of the new system's operational life. 
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Chapte r Exercises 493 

Chapter Exercises 

Questions 
1. List and describe the main tasks that are performed during systems implementation. 
2 . What is ISO, and why is it important to a systems developer? 
3. What are the most significant differences among structured, object-oriented, and agile methods? What 

do they have in common? 
4. Define a structure chart in language that a non-IT person would understand easily. Also provide a 

step-by-step description of how to create a structure chart. 
5. What is cohesion? What is the difference between close coupling and loose coupling? 
6 . Describe three main types of testing and the order in which they are performed. 
7 . What is Camtasia and why would you use it? What is the Windows Snipping Tool and why would 

you use it ? 
8. What is the difference between an operational environment and a test environment? 
9. List and describe the four main system changeover methods. Which one generally is the least expen· 

sive? Which is the .safest? Explain your answers. 
10. Why is a post-implementation evaluation important? Who should conduct it, and why? 

Discussion Topics 
1. Your supervisor said that "Integration testing is a waste of time. If each program is tested adequately, 

integration testing isn't needed. Instead, we should move on to system testing as soon as possible. If 
modules don't interact properly, we'll handle it then." Do you agree or disagree with this comment? 
Explain your answer. 

2 . Suppose you are a systems analyst developing a detailed test plan. Explain the testing strategies you 
will use in your plan. Will you use live or simulated data? 

3. Use the Internet to locate an example of train ing for a software or hardware product. Write a brief 
summary of the training, the product, the type of training offered, and the cost of training (if avail· 
able) . Discuss your findings with the class. 

4. Suppose that you designed a tutorial to train a person in the use of specific software or hardware, 
such as a Web browser. What specific information would you want to know about the recipient of the 
training? How would that information affect the design of the training material? 

Projects 
1. In th is chapter, you learned about the importance of testing. Design a generic test plan that describes 

the testing for an imaginary system. 
2 . Design a generic post-implementation evaluation form. The form should consist of questions that you 

could use to evaluate any information system. The form should evaluate the train ing received and any 
problems associated with the program. 

3 . Create a one-page questionnaire to distribute to users in a post-implementation evaluation of a recent 
information system project. Include at least 10 questions that cover the important information you 
want to obtain. 

4. Using the material in this chapter and your own Internet research, prepare a presentation on the pros 
and cons of agile development methods. 
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494 ApplyYour Knowledge 

ApplyYour Knowledge 

This section contains four mini-cases. Each case describes a situation, explains your role, and requires you to apply 
what you leamed in the chapter. 

I 

2 

Rachel's Day Off Swimwear 

Rachel's Day Off Swimwear is a successful chain of high end swimsuit boutiques. In the last six months, 
the firm added several new lines and opened a dozen new stores. The downside is that the company has 
outgrown its accounting software. The original accounting system was a package from Peachtree Soft
ware, which ran on a stand-alone PC and later on a network. Now, the firm is ready to install a new ac
counting package that can support current and future operations. You have been asked to implement the 
new system, which is called Sage 50. 

Tasks 

1. Who should receive training on the new software, and what topics should the training cover? 
2 . Go online and investigate the Sage 50 product to learn whether it can import and upload 

existing data . 
3. What changeover strategy would you suggest for the new accounting system? Explain your answer. 
4 . When should a post-implementation evaluation be conducted? Explain your answer. 

Flying Fish Trucking 

Flying Fish specializes in shipping fresh seafood up and down the coast. To improve service, the company 
wants to develop an in-house application called 53 (Super Shipping System). When 53 is operational, ship· 
pers and consignees will be able to track their shipments in real time, from departure point to destination. 

Tasks 

1. What types of documentation are needed for this application? 
2. During application development, the IT staff will develop a structure chart. What steps should they 

follow? 
3. What suggestions do you have for help screens and online tutoria ls? 
4. What types of testing should be performed? What types of test data should be used? 
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3 

4 

Sydney's Logistics 

Sydney's Logistics is a growing business that specializes in providing business services that many 
small firms do not have the expertise, the space or the resources to handle on their own. These ser
vices include warehouse receiving and storage, intermodal systems, and !SO-certified packaging, 
among others. Sydney's recently redesigned its computer system to reduce costs and achieve faster, 
more accurate information about its operations. At this point, the new system is ready for imple
mentation. Two systems analysts will plan a modular design, and several and several programmers 
will code the modules. 

Tasks 

1. What issues should the systems analysts and programmers discuss before they proceed? 
2 . As a systems analyst on this project, how would you describe your primary responsibilities, 

and how could you contribute to the quality of the finished product ? 
3 . As a programmer, how would you describe your primary responsibilities, and how could you 

contribute to the quality of the finished product? 
4 . Will the use of structure charts be beneficial during this stage of development? Discuss the ad

vantages of structure charts compared with flowchartS and pseudocode. 

Victorian Creations 

Victorian Creations specializes in the reproduction of furniture from the Victorian era. Recently the 
company updated its payroll software as an in-house development project. Users and IT staff mem
bers have completed comprehensive training sessions. The system has been operational for about 
six weeks, and no major problems have occurred. You are responsible for the post-implementation 
evaluation. 

Tasks 
1. What are some techniques you might use to obtain an accurate evaluation? 
2. What are some specific questions you would include in a questionnaire? Who should receive 

the questionnaire? 
3. Are there general guidelines that apply to the timing of a post-implementation evaluation? 

What are they? 
4 . Is this the best time to schedule a post-implementation evaluation? Why or why not? Are there 

other options? What are they? 
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496 Case Studies 

Case Studies 

Each chapter includes a Chapter Case, a Continuing Case, a Capstone Case, and an Online Case Simulation. You can 
leam more about the Online Case Simulation in the MIS CourseMate Features section. 

Chapter Case: White Diamond Glass 

White Diamond Glass produces handmade decorative glass in its upstate New York factory, and 
sells its wares to a global market. The company still is an industry leader, but sales have leveled 
off. Some managers believe that IT glitches are the problem. 

Background 

Last year, White Diamond rushed to implement a new Web-based system to boost sales. Unfor
tunately, the online system was not tested thoroughly and experienced start-up problems. For ex
ample, customers complained about order mix-ups and overcharges for deliveries. You are a new 
system analyst, and your supervisor asked you to investigate the problems. 

Tasks 
1. Based on what you know about e-commerce, how would you have tested a new Web-based 

system? 
2. Should ISO standards have been considered? Explain your answer. 
3. What should White Diamond do in the future to avoid similar problems when developing 

new systems? 
4. Three months after the system changeover, you perform a post-implementation evaluation. 

Prepare three evaluation forms for the new information system: one for users, one for man· 
agers, and one for the IT operations staff. 

Continuing Case: Personal Trainer, Inc. 

Personal Trainer, Inc. owns and operates fitness centers in a dozen Midwestern cities. The centers 
have done well, and the company is planning an international expansion by opening a new "su
percenter" in the Toronto area. Personal Trainer's president, Cassia Umi, hired an IT consultant, 
Susan Park, to help develop an information system for the new facility. During the project, Susan 
will work closely with Gray Lewis, who will manage the new operation. 

Background 

Susan finished work on system architecture issues, and her system design specification was a p· 
proved. Now she is ready to address system implementation tasks, including quality assurance, 
structure charts, testing, training, data conversion, system changeover, and post-implementation 
evaluation. 

Tasks 

1. Plan the testing required for the system. You should consider unit, integration, and system 
testing in your test plan and determine who should participate in the testing. 

2. You have asked Gray Lewis to contribute to the user manual for the new system. He sug
gested that you include a section of frequently asked questions (FAQs), which you also could 
include in the online documentation. Prepare 10 FAQs and answers for use in the printed 
user manual and context-sensitive Help screens. 
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Case Studies 

Continuing Case: Personal Trainer, Inc. 

3. Suggest a changeover method for the new billing system and provide specific reasons to 
support your choice. If you recommend phased operation, specify the order in which you 
would implement the modules. If your recommendation is for pilot operation, specify the 
depanment or area you would select as the pilot site and justify your choice. 

4. Should the associates perform a post-implementation evaluation? If an assessment is done, 
who should perform it? What options are available and which would you recommend? 

Capstone Case: New CenturyWellness Group 

New Century Wellness Group offers a holistic approach to healthcare with an emphasis on pre· 
ventive medicine as well as traditional medical care. In your role as an IT consultant, you will help 
New Century develop a new information system. 

Background 

You completed the systems design for the business suppon system at New Century Wellness 
Group. The network will include a server, 27 workstations, and five network printers. The part· 
ners at the clinic have approved the design specification, and you hired two programmers, Bill 
Miller and Celia Goldring, to assist you with the programming and testing of the new system. You 
now are ready to finish the software development and begin installation, testing, and evaluation of 
the new system. Before you begin, you should review the DFDs, object-oriented diagrams, ERDs, 
and table designs that you prepared during systems analysis and systems design. 

Tasks 

1. What application development methods will you use? Explain your answer. What develop· 
ment tools will help your team finish the business suppon system and how will you use 
them? 

2. Prepare a structure chan that shows the main program functions for the New Century 
system. 

3. Develop a testing plan for the new system that addresses unit, integration, and system 
testing. Design the test data, and explain the design. 

4. Identify the specific groups who will need training on the new system. For each group, de
scribe the type of training you recommend and list the topics to be covered. 
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498 CASE Tool Workshop 

CASE Tool Workshop 

Systems analysts use CASE tools to help them plan, build, and maintain information systems.To learn more about 
CASE tools, tum to Part B of the Toolkit that follows Chapter 12. You can complete these tasks with the Visible 
Analyst® CASE tool, which is available with this textbook, or a similar tool. 

Background 

Suppose you work for an IT consulting firm. One of the firm's clients is interested in using a CASE tool for 
in -house systems development. A brief presentation for the client will be held next week, and you will handle 
the section on structure charts. To prepare, you will need to review what you know about structure charts, and 
practice some basic skills. 

Tasks 

1. Launch the Visible Analyst® CASE tool, or a similar tool, and then visit the Help section for structure 
charts. Look for a description of the symbol set, and the definitions for data couples, control couples, and 
modules. Write a brief summary of what you found, or create a short slide presentation with the results. 

2. Study Figure 11-12 on page 457, which is a simple example of a control couple. Use the CASE tool to 
create a structure chart that resembles the figure. 
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MIS CourseMate Features 

If you have an MIS CourseMate access code, you can reinforce and extend your learning with premium content 
created for this textbook. For example, you can launch interactive Video Learning Sessions to help you understand 
systems development concepts and practice your skills. In addition, you can use MindTap Reader. which is a full, inter
active, digital e-book. 

MIS CourseMate also offers many learning features within each chapter, including an Online Case Simulation, a 
Critical Thinking Challenge,Video Learning Session Tasks, and a set of Learn It O nline activities. To log on to the MIS 
CourseMate site at www.cengagebrain.com, you must create a student account and register this book. 

Session I I: Managing Systems Implementation 

Overview 
The SCR Associates case study is a Web-based simulation that allows you to practice your sk ills in a rea l
world environment. The firm offers IT consulting, solutions and t raining. SCR plans to open a new high
tech tra ining center, and needs to develop a Training Information Management System (TIMS) to support 
the center. You are a newly hired systems analyst reporting to Jesse Baker, systems group manager, and will 
help her develop the system. 

The case. srudy takes you to the SCR \Veb site, where you receive e-mail and voice mail messages from 
Jesse, obta in information from SCR's resource li braries, and perform various tasks. Jesse has high stan
dards, bm seems very fair. She made. it clear that she expects your work to be accurate, thorough, and 
professional. 

Before You Begin 
To prepare for this work session, you should review the following topics: 

• Data modules, conditions, couples, and loops 

• Cohesion and coupling 

How Do I Use the Online Case Simulation? 

• Read the preview, and review the Chapter 1 background material if necessary. 
• Visit the MIS Course.Mate Web site at www.cengagebrain.com, locate the SCR Case Simulat ion, and 

click the intranet link. Enter you r name and the password sad10e. 

• \Vhen the opening screen displays, select this session. Then check your e-mail and voice mai l, and start 
to work on your task list. 

Preview: Session I I 

You assisted your supe.rvisor, Jesse Baker, in p lanning an architecrure. for the new TIJvlS system. Now she 
wants you to work on system implementation tasks and issues. Specifically, she wants you to develop a 
st ructure chart, testing and training plans, implementat ion guidelines, and a post-implementation review. 
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Critical Thinking Challenge 

In addit ion to technical ability, IT professionals need crit ical thinking skills. This feature can help you practice per
ception, organizat ion, analysis, problem-solving, and decision-making skills that will be valuable in the workplace. 
You can visit www.criticalthinking.org to leam more about crit ical thinking and why it is so important 

Background 
The IT team at Game Technology is working on implementation strategies for the new Customer Contact 
Care system (Cl) . You will help prepare a structure chart and create a video tutorial about changeover 
methods. Before you start, you plan to review Chapter 11 of your textbook. 

First, you will work on the structure chart. You know that the system will rate contacts to identify the 
best sales prospects. The tasks are performed by a control module called Followup, which has three sub
ordinate modules: List Contacts, Rate Contacts, and Produce Reports. Here are some details about the 
modules, data, and control couples. Study the table carefully and decide how to handle each of the data or 
control couples. 

From Data/Control Couple To Comments 

Followup Request Contact Data List Contacts Loop 

List Contacts Contact data Followup 

Followup Contact data Rate Contacts 

Ra le Contacts Ratings Followup 
Followup Contact Data Produce Reports 

List Contacts End of File Followup Control Couple 

You also need to work on the video tutorial. The team prepared the first two slides, shown here: 

What Is a Changeover Method? 

Practice Tasks 

Whleh Method Is Best For: 
• A mlsslon~critk:al accounting 

system 
• A franchise operation with 500 

locations 
• A records archive system for tlv&

year old data 

Visit the MIS CourseMate Web site at www.cengagebrain.com. Then navigate to the resources for this 
chapter and locate the Critical Thinking Challenge feature. You will complete two Practice Tasks, using 
what you learned in the chapter. Then you can check your answers to be sure you're ready for the Chal
lenge Tasks. 

Challenge Tasks 
After you complete the Practice Tasks, you learn about new developments at Game Technology. 

You just found out that the structure chart needs a change. Also, you need to add another slide. To con
tinue, navigate to the Critical Thinking Challenge feature for this chapter, select the Challenge Tasks, and 
follow the instructions. 
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Video Learning Sessions 

The Video Learning Session in this chapter explains structure charts and how to use them. 

Before You Begin 
To prepare for the tasks, you should review the following topics: 

• Data modules, conditions, couples, and loops 
• Cohesion and coupling 

How to Watch a Session 

Go to the Management Information Systems CourseMate Web site at w.ww.cengagebrain.com. Then navi
gate to the resources for this book, locate the. Video Learning Sessions, and select a session. You can watch 
the. session on your computer or mobile device, and pause, rewind, or replay a video at any time. 

Practice Tasks 
After each session, visit the Your Turn feature to perform the tasks and check your answers. 

Training Tasks 
Suppose the IT training manager wants to encourage team members to watch the Video Learning Sessions. 
To spark interest, she p lans to post a set of VLS previews, which you will prepare. Each preview must in
clude an overview of the session, a descript ion of the main topics, and one or more screen examples from 
the. video. To get you started, she provided a task list: 

1. Select a Video Learning Se.ss ion from this chapter. Launch the video and note the tit le, objectives, and 
total running time. Include this information in your preview. 

2. Run though the session and find a segment that does a good job of explaining a specific skill or 
concept. 

3. In the segment you selected, choose one or more specific screens and capture each screen image. with 
the Windows Snipping Tool. To do this in Windows 7 or Windows Vista, click Start, and then type 
Snipping Tool. In Windows 8, you can display the Start menu, and then type Snipping Tool. 

4. Paste the screen image into your preview and e.xplain how it would help a viewer understand the 
topic. Also add your comments about the video, and why it would be important to an IT professional. 
Your preview should be well-organized and readable. 

Learn It Online 

In each chapter. you can use this feature to apply your knowledge and practice your skills. The exercises include 
Chapter Reinforcement Questions, Flash Cards, Practice Tests, and various games, such as Who Wants To Be a 
Computer Genius?, Wheel o[Terms, and the Crossword Puzzle Challenge. 
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PHASE SYSTEMS SUPPORT AND SECURITY 

---------------------------- --------- -
DOG&ER T'S TECH 

(MAIL ME A LIST 
OF THE THING& 
YOU ALREADY 

TRIED 

I'LL GO~ lliE 
LIST AND MAAE YOV 
TP.Y EVERY SINGLE 

THING AGAIN, 
SOMETIMES M041E 

THAN ONC:t. 

AND TAkE Y()UII. 
TIME &CAUSE IT'\ 
READING A 1\EALL Y 
GOOO &DDK ONLINt. 

As the Dilbert cartoon suggests, users want prompt support, but they might not always receive 

it. Unhappy users do not bode well for system success. You will learn more about effective user 

support in this phase. 

Systems support and security is the final phase in the systems development life cycle. In the pre

vious phase, systems implementation, you delivered a functioning system. Now, you will support 

and maintain the system, handle secur ity issues, protect the integrity of the system and its data, 

and be alert to any signs of obsolescence.The deliverable for this phase is an operational system 

that is properly maintained, supported, and secured. 

· Systems~----------< 
· Systems~-----------< 
Systems Oesr-n 

· System~ pie• oenl.i'IDil 

Systems Suppon and Security 
CI\I(I4Jf 12 ~Sjrd'mSowcwt-Setwtly 

• • 

• G ill 

• 

50 3 
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OBJECTIVES 
When you finish this chapter, you will be 
able to: 

• Explain the systems support and security 
phase 

• Describe user support activities, including 
user train ing and service desks 

• Define the four types of maintenance 

• Explain various techniques for managing 
systems maintenance and support 

• Describe techniques for measuring, managing, 
and planning system performance 

• Explain risk management concepts 

• Assess system security at six levels: physical 
security, network security, application 
security, file security, user security, and 
procedural security 

• Describe backup and disaster recovery 

• List factors indicating that a system has 
reached the end of its useful life 

• Assess future challenges and opportunities 
for IT professionals 

• Develop a strategic plan for career 
advancement and strong IT credentials 

Managing Systems 
Support and 
Security 

Chapte r 12 describes systems support and security 
tasks that continue throughout the useful life of the 

system. In addition to user suppo rt, this chapter discusses 

maintenance, security, backup and d isaster recovery, 
performance measurement, and system obsolescence. 

Managing systems support and security involves 
three main concerns: user expectations, system per
formance, and security requirements. 

A systems analyst is like an internal consultant 
who provides guidance, support, and training. 
Successful systems often need the most support 
because users want to learn the features, try all the 
capabilities, and discover how the system can help 
them perform their tasks. In most organizations, 
more than half of all IT department effort goes into 
supporting existing systems. 

This chapter begins with a discussion of systems 
support, including user tra ining and service desks. 
You will study the four main types of maintenance: 
corrective, adaptive, perfective, and preventive. You 
also will learn how the IT group uses maintenance 
teams, configuration management, and maintenance 
releases, and you will examine system performance 
issues and maintenance tools. You will analyze the 
security system at each of the six security levels: 
physical security, network security, application secu
rity, file security, user security, and procedural 
security. You will also learn about data backup and 
recovery issues. Finally, you will learn how to recog
nize system obsolescence, and about some of the 
challenges and opportunities you are likely to face as 
an IT professional. 
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Introduction sos 

PREVIEW CASE: Mountain View College Bookstore 

Background: Wendy Lee, manager of college services at Mounta in View College, 
wants a new information system that will improve efficiency and customer service 
at the three college bookstores. 

In this part of the case, Tina Allen (systems analyst) and David Conroe (student 
intern) are talking about operation, support, and security issues for the new system. 

Participants: Tina and David 
Location: Tina's office, Friday afternoon, March 28,2014 
Project status: Tina and David successfully implemented the bookstore information system. Now they 

will discuss strategies for support ing, maintaining, and securing the new system. 
Support activit ies, training, maintenance, techniques for managing systems operation, 
enhancing system performance and security, and detecting system obsolescence 

Discussion topics: 

T ina: Well, we finally made it. The system is up and running and the users seem satisfied. Now we focus on 
supporting the system and ensuring that it delivers its full potential, and is proper ly secured and protected. 

David: How do we do that? 
T ina: Fi rst, we need to set up specific procedures for handling system support and maintenance. We' ll set up a 

service desk that will offer user training, answer technical questions, and enhance user productivity. 

D avid: Sounds good. I'll set up a training package for new users who missed the initial training sessions. 
T ina: That's fine. You also should learn about the four types of maintenance. Users typically ask for help that 

requires corrective maintenance to fix problems or adaptive maintenance to add new features. As IT 
staff, we will be responsible for perfective maintenance, w hich makes the system more efficient, and 
prevent ive maintenance to avoid problems. 

David: Anything else for us to do? 
T ina: Yes, we'll need a system for managing maintenance requests from users. A lso, we'll need to handle 

configuration management, maintenance releases, and version control. These tools will help us keep the 
system current and reduce unnecessary maintenance costs. 

D avid: What about keeping tabs on system performance issues? 
T ina: That's important, along with capacity planning to be sure the system can handle future growt.h. 

David: What about system security? 
T ina: Good question. We'll look at physical security, network security, application security, file security, user 

security, and procedural security. We' ll also look at backup and disast er recovery issues. 

D avid: Sounds like we'll be busy (or quite a while. 
T ina: Well , that depends on t he system i tself and user expectations. Every system has a useful life, including 

this one.We' ll tr y to get a good return on our investment, but we'll also watch for signs of obsoles
cence. Here are some tasks we can work on: 

• MOUNTAIN VIEW COLLEGE 

- SYSTBIS IUPI'ORlAHO SI!CURITY 
AlneheiJ...., .. .._...,...,_.IG ~t~WylrpJ. eNWth•fPirt 

PllftfGt~. --·Nf perMctM tnCIP't'** .. ,...•c• 
O..proc-lorc...---ll!ftlnl_c_ 
[)e;; r'D( M eiKM MC.Y'ty proy••• '* eddl I Jill aiiKUt'ly ~ 

._.;';;;* sysa.n ot.:'FF r;ente ...-.tor h bMU»e S)Stfln __ --..,..J~.,......,...,_....~~ 

• • 

FIGURE 12·1 Typical systems support and security task list. 
e Ce1l'A:e Le.:mute 201 <1 

• 

• 
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506 User Support 

OVERVIEW 

The systems support and security phase begins when a system becomes operational 
and continues until the system reaches the end of its useful life. Throughout the 
development process, the objective has been to create an information system that is 
efficient, easy to use, and affordable. After delivering the system, the IT team focuses 
on support and maintenance tasks. 

The first part of this chapter covers four main topics. You will learn how to pro
vide user support, maintain the system, manage the maintenance process, and handle 
system performance issues. 

USER SUPPORT 

Companies provide user support in many forms, including user training and a service 
desk to provide technical support and assistance. 

User Training 
In Chapter 11, you learned about initial training that is performed when a new sys
tem is introduced. Additionally, new employees must be trained on the company's 
information systems. For example, a firm that produces electronic assemblies must 
train its new employees, as shown in Figure 12-2. 

If significant changes take place in the existing system or if a new version is 
released, the IT department might develop a user training package. Depending on the 
nature of the changes, the package could include online support via e-mail, a special 
Web site, a revision to the user guide, a training manual supplement, or formal training 
sessions. Training users about system changes is similar to initial training. The main 
objective is to show users how the system can help them perform their jobs. 

Service Desks 
As systems and data structures become more complex, users need constant support 
and guidance. To make data more accessible and to empower users, many IT 
departments create service desks. A service desk, also called a help desk or informa

tion center (IC), is a centralized resource 
staffed by IT professionals who provide 
users with the support they need to do their 
jobs. A service desk has three main objec
tives: (1) Show people how to use system 
resources more effectively, (2) provide 
answers to technical or operational ques
tions, and (3) make users more productive 
by teaching them how to meet their own 
information needs. A service desk is the 
first place user.s turn when they need 
information or assistance. 

FIGURE 12-2 Whether a company is training manufacturing technicians, 
data entry personnel. or customer service representatives, employees need 
high·,quality instruction to perform their jobs efficiently. 

A service desk does not replace traditional 
IT maintenance and support activities. 
Instead, service desks enhance productivity 
and improve utilization of a company's 
information resources. 

Service desk representatives need strong 
interpersonal and technical skills plus a solid 
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User Suppor t 

understanding of the business because 
they interact with users in many depart
ments. A service desk should document 
carefully all inquiries, support tasks, and 
activity levels. The information can iden
tify trends and common problems and 
can help build a technical support knowl
edge base. 

507 

A service desk can boost its 
productivity by using remote control 
software, which allows IT staff to take 
over a user's workstation and provide 
support and troubleshooting. Popular 
examples of remote control software 
include GoToMyPC by Citrix, LogMeln Pro 
by LogMeln, and PC Now by WebEx, 
among many others. 

During a typical day, the service desk 
staff members shown in Figure 12-3 might 
have to perform the following tasks: 

FIGURE 12-3 A service desk. also called a help desk o r an information 
center; provides support to system users, so that users hopefully will not have 
the experience shown in the Dilbert® example on page 503. 

• Show a user how to create a data query or report that displays specific business 
information 

• Resolve network access or password problems 

• Demonstrate an advanced feature of a system or a commercial package 

• Help a user recover damaged data 

• Offer tips for better operation 

• Explain an undocumented software feature 

• Show a user how to use Web conferencing 

• Explain how to access the company's intranet or the Internet 

• Assist a user in developing a simple database to track time spent on various 
projects 

• Answer questions about software licensing and upgrades 

• Provide information about system specifications and the cost of new hardware 
or software 

• Recommend a system solution that integrates data from different locations to 
solve a business problem 

• Provide hardware support by installing or reconfiguring devices such as scan
ners, printers, network cards, wireless devices, optical drives, backup devices, 
and multimedia systems 

• Show users how to mainta in data consistency and integrity among a desktop 
computer, a notebook computer, and a handheld computer or smartphone 

• Troubleshoot software issues via remote control utilities 

In addition to functioning as a valuable link between IT staff and users, the service 
desk is a central contact point for all IT maintenance activities. The service desk is 
where users report system problems, ask for maintenance, or submit new systems 
requests. A service desk can utilize many types of automated support, just as outside 
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508 

The Financial 
Analysis tools in 
Pare C of the 
Systems Analyst's 
Toolkit can help you 
analyze and manage 
maintenance costs, 
and determine when 
a system is reaching 
the end of its useful 
life. To learn more 
about these tools, 
wm to Part C of the 
four-pare Toolkit that 
follows Chapter 12. 

Maintenance Tasks 

vendors do, including e-mail responses, on-demand fax capability, an online knowledge 
base, frequently asked questions (FAQs), discussion groups, bulletin boards, and auto
mated voice mail. Many vendors now provide a live chat fea ture for online visitors. 

O utsourcing Issues 
As you learned in Chapter 7, many firms outsource various aspects of application 
development. This trend also includes outsourcing IT support and service desks. As 
with most business decisions, outsourcing has pros and cons. Typically, the main rea
son for outsourcing is cost reduction. Offshore call centers can trim expenses and free 
up valuable human resources for product development. 

However, firms have learned that if tech support quality goes down, customers are 
likely to notice and might shop elsewhere. Critical factors might include phone wait 
times, support staff performance, and online support tools. The real question is 
whether a company can achieve the desired savings without endangering its reputa
tion and customer base. Risks can be limited, but only if a firm takes an active role in 
managing and monitoring support quality and consistency. 

MAINTENANCE TASKS 

The systems support and security phase is an important component of TCO (total 
cost of ownership) because ongoing maintenance expenses can determine the eco
nomic life of a system. 

Figure 12-4 shows a typical pattern of operational and maintenance expenses during 
the useful life of a system. Operational costs include items such as supplies, equipment 
rental, and software leases. Notice that the lower area shown in Figure 12-4 represents 
fixed operational expenses, while the upper area represents maintenance expenses. 

Maintenance expenses vary significantly during the system's operational life and 
include spending to support maintenance activities. Maintenance activities include chang
ing programs, procedures, or documentation to ensure correct system performance; adapt
ing the system to changing requirements; and making the system operate more efficiently. 
Those needs are met by corrective, adaptive, perfective, and preventive maintenance. 

Although some overlap exists, four types of maintenance tasks can be identified, as 
shown by the examples in Figure 12-5. Corrective maintenance is performed to fix 

TOTAL 
(S) 

S stems Operation y 

TIME 

/ 
maintenance 

expenses 

operational 
costs 

FIGURE 12-4 The total cost of operat ing an informat ion system includes operational and maintenance 
costs. Operational costs (green) are relatively constant, while maintenance costs (purple) vary over t ime. 
e Qnr;~ Le:unre 2o14 
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Maintenance Tasks 

Examples of Maintenance Tasks 

:;;: --~-=--~~~~~------------------------Corrective Maintenance 
• Oiagnose and llx logic errors 

--;!---'-' -"••PlacJ~..<late.ClMU\a~ll!iO•g_---------
•-Rastora.prope.r oon.tfguratiort settings __ __ 

Debug program coda 

--;!---'-' ...J!JJ)<Iale_cfli:<""'---------------
• Utilize remoto_cootrol software for prob'em diagoosis and resot'ution_ 

;::::: _ _ d_ap_tiv_e_Maiotenao_c_e, __ __ 
- --lJ--•- ·Md.ontioo.capallility _____________ _ 
...,... Add sul)t)Or1 for mobt!e devices 

; ; Add now d.ala entr)L~eld to.Jopul S<>•••n 

-
--!1---'--'!JOJlaiJJliJ~S 10 I'J(j)b_Silo_ ___________ _ 

Create employea portal 

_-JI--f.eJJle!c.tiV:LMalnte.nao_c_ec__ ________ _ 
Upgrade or rep!aoo outdated hardwate 
Wtite macros to handle t epetitive taskS 

--li--'--'':"""•Rlll.SU~.._--,-________ _ 
Optimize user des!dop setlinos 

• Upgrade wireless netwOfk capability 

---ii--''~"'""ILmR<"-P.OWJlJM.o.GMrt.serl<li•'----------------

Preventive Maintenance 
---ii--''~O>JaiLOe>"-"'lil<ifus_aoJt-.aroc_ __ 

• OGVG!Op staMard baekup_schedl.JI&, iOCludiog_Otf·Sit.Q __ _ 

and doud·based strateg:es 
• Rt•ro.ao.uegutat®l<agme.oJatlQQR<OCQ.S.S 

--11---'-' _6l\2J~ze_PJ_Oj:)]~RO!UQ<.PaJI•to:"----------
:::: Tighten atteab':a connections 
.....- OGva!op uset guide c.ovenng conJideoti~ rutes and 
:::: uJhQtlzed_u~Mlt<liXIPOO~."'-"''----------
FIGURE 12-5 Corrective maintenance fixes errors and problems. 
Adaptive maintenance provides enhancements to a system. Perfective 
maintenance improves a system's efficiency, reliability, or maintainability. 
Preventive maintenance avoids future problems. 
ec:eur;~-.e l..e::mr!i! 2014-

errors, adaptive maintenance adds new capability and enhancements, perfective mainte
nance improves efficiency, and preventive maintenance reduces the possibility of future 
system failure. Some analysts use the term maintenance to describe only corrective 
maintenance that fixes problems. It is helpful, however, to view the maintenance con
cept more broadly and identify the different types of tasks. 

Maintenance expenses usually are high when a system is implemented because 
problems must be detected, investigated, and resolved by corrective maintenance. 
Once the system becomes stable, costs usually remain low and involve minor adaptive 
maintenance. Eventually, both adaptive and perfective maintenance activities increase 
in a dynamic business environment. 

Near the end of a system's useful life, adaptive and corrective maintenance 
expenses increase rapidly, but perfective maintenance typically decreases when it 
becomes clear that the company plans to replace the system. Figure 12-6 on the next 
page shows the typical patterns for each of the four classifications of maintenance 
activities over a system's life span. 

Corrective Maintenance 
Corrective maintenance diagnoses and corrects errors in an operational system. To 
avoid introducing new problems, all maintenance work requires careful analysis 
before making changes. The best maintenance approach is a scaled-down version of 
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5 10 

Corrective 
Maintenance 

Adaptive 
Maintenance 

(Minor 
Enhancements) 

Adaptive 
Maintenance 

(Major 
Enhancements) 

Perfective 
Maintenance 

Preventive 
Maintenance 

Immediately 
After 

Implementation 

High 

None 

None 

Low 

Low 

Early 
Operational 

Life 

Low 

Medium 

None 

Low to Medium 

Medium 

Middle Later 
Operational Operational 

Ute Life 

Low High 

Medium Medium 

Medium to High Medium to High 

Medium Low 

Medium Low 

Maintenance Tasks 

the SDLC itself, where 
investigation, analysis, 
design, and resting are per-
formed before implement-
ing any solution. Recall that 
in Chapter 11 you learned 
about the difference 
between a test environment 
and an operational environ-
ment. Any maintenance 
work that could affect the 
system must be performed 
first in the test environment, 
and then migrated to the 
operational system. 

IT support staff respond 
to errors in various ways, 
depending on the nature 
and severity of the problem. 

FIGURE 12-6 Information systems maint enance depends on the type of maintenance and the 
age of the system. 

Most organizations have 
standard procedures for 
minor errors, such as an 
incorrect report title or an 
improper format for a data 

PRIORITY 

Level I 

Level 2 

Level l 

element. In a typical procedure, a user submits a systems request that is evaluated, pri
oritized, and scheduled by the system administrator or the systems review committee. 
If the request is approved, the maintenance team designs, tests, documents, and imple
ments a solution. 

As you learned in Chapter 2, many organizations use a standard online form for sys
tems requests . In smaller firms, the process might be an informal e-mail message. For 
more serious situations, such as incorrect report totals or inconsistent data, a user sub
mits a systems reque.st with supporting evidence. Those requests receive a high priority 
and a maintenance team begins work on the problem immediately. 

The worst-case situation is a system failure. If an emergency occurs, the mainte
nance team bypasses the initial steps and tries to correct the problem immediately. 
This often requires a patch, which is a specially written software module that pro
vides temporary repairs so operations can resume. Meanwhile, a written systems 

IMPACT 

Significant impact on IT operations, 
security, or business activity that 
requires immediate attention. 

Some impact on IT operations, 

security. or business activ ity. 
Requires prompt attention, but 
operations can continue. 

Little or no impact on current IT 
operations, security, or business 
activi • 

TIME FRAME 

Implement patch 
as soon as 
J>C>SSible. 

Patch as necessary 
and begin 
implementation 
prior to next 
release. 

Implement in the 
next release. 

request is prepared by a user or a 

FIGURE 12-7 This three-level ranking framework for IT support considers 
potential impact and response urgency. 

member of the IT department and 
added to the maintenance log. 
When the system is operational 
again, the maintenance ream deter
mines the cause, analyzes the prob
lem, and designs a permanent 
solution. The IT response ream 
updates the test data files, thor
oughly rests the system, and pre
pares full documentation. 
Regardless of how the priorities 
are set, a standard ranking method 
can be helpful. For example, 
Figure 12-7 shows a three-level 
framework for IT support 
potential impact. 
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Maintenance Tasks 

The process of managing system support is described in more detail starting on 
page 512, including an overview of maintenance tasks and a procedural flowchart, 
which is shown in Figure 12-10 on page 515. 

Adaptive Maintenance 

Adaptive maintenance adds enhancements to an operational system and makes the 
system easier to use. An enhancement is a new feature or capability. The need for 
adaptive maintenance usually arises from business environment changes such as new 
products or services, new manufacturing technology, or support for a new Web-based 
operation. 

The procedure for minor adaptive maintenance is similar to routine corrective 
maintenance. A user submits a systems request that is evaluated and prioritized by 
the systems review committee. A maintenance team then analyzes, designs, tests, and 
implements the enhancement. Although the procedures for the two types of mainte
nance are alike, adaptive maintenance requires more IT department resources than 
minor corrective maintenance. 

A major adaptive maintenance project is like a small-scale SDLC project because 
the development procedure is similar. Adaptive maintenance can be more difficult 
than new systems development because the enhancements must work within the con
straints of an existing system. 

Perfective Maintenance 

Perfective maintenance involves changing an operational system to make it more 
efficient, reliable, or maintainable. Requests for corrective and adaptive maintenance 
normally come from users, while the IT department usually initiates perfective 
maintenance. 

During system operation, changes in user activity or data patterns can cause a 
decline in efficiency, and perfective maintenance might be needed to restore perfor
mance. When users are concerned about performance, you should determine if a per
fective maintenance project could improve response time and system efficiency. 

Perfective maintenance also can improve system reliability. For example, input 
problems might cause a program to terminate abnormally. By modifying the data entry 
process, you can highlight errors and notify the users that they must enter proper data. 
When a system is easier to maintain, support is less costly and less risky. In many cases, 
you can simplify a complex program to improve maintainability. 

In many organizations, perfective maintenance is not performed frequently 
enough. Companies with limited resources often consider new systems develop
ment, adaptive maintenance, and corrective maintenance more important than per
fective maintenance. Managers and users constantly request new projects, so few 
resources are ava ilable for perfective maintenance work. As a practical matter, per
fective maintenance can be performed as part of another project. For example, if a 
new function must be added to a program, you can include perfective maintenance 
in the adaptive maintenance project. 

Perfective maintenance usually is cost effective during the middle of the system's 
operational life. Early in systems operation, perfective maintenance usually is not 
needed. Later, perfective maintenance might be necessary, but have a high cost. 
Perfective maintenance is less important if the company plans to discontinue the system. 

When performing perfective maintenance, analysts often use a technique called soft
ware reengineering. Software reengineering uses analytical techniques to identify poten
tial quality and performance improvements in an information system. In that sense, 
software reengineering is similar to business process reengineering, which seeks to 
simplify operations, reduce costs, and improve quality - as you learned in Chapter 1. 
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5 12 Maintenance Management 

Programs that need a large number 
of maintenance changes usually are good 
candidates for reengineering. The more a 
program changes, the more likely it is to 
become inefficient and difficult to maintain. 
Detailed records of maintenance work 
can identify systems with a history of 
frequent corrective, adaptive, or perfective 
maintenance. 

Preventive Maintenance 

FIGURE 12·8 Regardless of the type of system, high·quality maintenance 
must be performed by trained professionals. 

To avoid problems, preventive mainte
nance requires analysis of areas where 
trouble is likely to occur. Like perfective 
maintenance, the IT department normally 
initiates preventive maintenance. 
Preventive maintenance often results in 
increased user satisfaction, decreased 
downtime, and reduced TCO. Preventive 

maintenance competes for IT resources along with other projects, and sometimes 
does not receive the high priority that it deserves. 

Regardless of the type of maintenance, computer systems must be supported by 
trained professionals, just as the aircraft shown in Figure 12-8 must be serviced by 
skilled technicians. In both cases, the quality of the maintenance will directly affect 
the organization's success. 

CASE IN POINT 12.1: OUTBACK OUTSOURCING, INc. 

You are a systems analyst at Outback Outsourcing, a fi rm that handles payroll processing 
for many large companies. Outback Outsourcing uses a combination of payroll package 
programs and in-house developed software to deliver custom-made payroll solutions for 
its clients. Lately, users have flooded you with requests for more new features and Web
based capability to meet customer expectations. Your boss, the IT manager, comes to you 
with a question. She wants to know when to stop t rying to enhance the old software and 
develop a totally new version better suited to the new marketplace. How would you 
answer her? 

MAINTENANCE MANAGEMENT 

System maintenance requires effective management, quality assurance, and cost con
trol. To achieve these goals, companies use various strategies, such as a maintenance 
team, a maintenance management program, a configuration management process, 
and a maintenance release procedure. In addition, firms use version control and base
lines to track system releases and analyze the system's life cycle. These concepts are 
described in the following sections. 

The Maintenance Team 

A maintenance team includes a system administrator and one or more systems 
analysts and programmers. The system administrator should have solid technical 
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expertise, and experience in troubleshooting and configuring operating systems and 
hardware. Successful analysts need a strong IT background, solid analytical abilities, 
good communication skills, and an overall understanding of business operations. 

SYSTEM ADM INIST RATO R A system administrator manages computer and nerwork 
systems. A system administrator must work well under pressure, have good organiza
tional and communication skills, and be able to understand and resolve complex issues 
in a limited time frame. In most organizations, a system administrator has primary 
responsibility for the operation, configuration, and security of one or more systems. 
The system administrator is responsible for routine maintenance, and usually is autho
rized to take preventive action to avoid an immediate emergency, such as a server 
crash, nerwork outage, security incident, or hardware failure. 

Systems administration is a vital function, and various professional associations, such 
as SAGE, which is shown in Figure 12-9, offer a wide variety of technical information and 
support for system administra-
tors. Notice that SAGE members 
subscribe to a code of ethics that 
includes professionalism, integ
rity, privacy, and social responsi
bility, among other topics. 

SYSTEMS ANALYSTS Systems 
analysts assigned to a mainte
nance team are like skilled 
detectives who investigate and 
rapidly locate the source of a 
problem by using analysis and 
synthesis skills. Analysis means 
examining the whole in order 
to learn about the individual 
elements, while synthesis 
involves studying the parts to 
understand the overall system. 
In addition to strong technical 
skills, an analyst must have a 
solid grasp of business opera
tions and functions. Analysts 
also need effective interpersonal 
and communications skills, and 
they must be creative, energetic, 
and eager for new knowledge. 
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PROG RAMMERS In a small 
organization, a programmer 
might be expected to handle a 
wide variety of tasks, but in 
larger firms, programming 
work tends to be more special
ized. For example, typical job 
titles include an applications 
programmer, who works on 
new systems development 
and maintenance; a systems 

FIGURE 12-9 SAGE seeks to establish standards of professional excellence, improve 
the technical skills of its members, and promote a comprehensive code of e thics. 
@ 2C 121hc: US:ENlX k:soa.:'.1011 
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programmer, who concentrates on operating system software and utilities; and 
a database programmer, who focuses on creating and supporting large-scale data
base systems. Many IT departments also use a job title of programmer/analyst 
to designate positions that require a combination of systems analysis and 
programming skills. 

ORGANIZATIONAL ISSUES IT managers often d ivide systems analysts and pro
grammers into two groups: One group performs new system development, and the 
other group handles maintenance. Some organizations use a more flexible approach 
and assign IT staff members to va rious projects as they occur. By integrating develop
ment and support work, the people developing the system assume responsibility for 
maintaining it. Because the team is familiar with the project, additional training or 
expense is unnecessary, and members are likely to have a sense of ownership from 
the onset. 

Unfortunately, many analysts feel that maintenance is less interesting and creative 
than developing new systems. In addition, an analyst might find it challenging to trouble
shoot and support someone else's work that might have been poorly documented and 
organized. 

Some organizations that have separate maintenance and new systems groups rotate 
people from one assignment to the other. When analysts learn different skills, the organi
zation is more versatile and people can shift to meet changing business needs. For 
instance, systems analysts working on maintenance projects learn why it is important to 
design easily maintainable systems. Similarly, analysts working on new systems get a bet
ter appreciation of the development process and the design compromises necessary to 
meet business objectives. 

One disadvantage of rotation is that it increases overhead because time is lost 
when people move from one job to another. When systems analysts constantly shift 
between maintenance and new development, they have less opportunity to become 
highly skilled at any one job. 

Newly hired and recently promoted IT staff members often are assigned to mainte
nance projects because their managers believe that the opportunity to study existing sys
tems and documentation is a valuable experience. In addition, the mini-SDLC used in 
many adaptive maintenance projects is good training for the full-scale systems develop
ment life cycle. For a new systems analyst, however, maintenance work might be more 
d ifficult than systems development, and it might make sense to assign a new person to a 
development team where experienced analysts are available to provide training and 
guidance. 

CASE IN POINT 12.2: BRIGHTSIDE INsURANcE, INc. 

As IT manager at Brightside Insurance Company, you o rganized your IT staff into two sepa
rate groups - one team for maintenance projects and the other team for new systems 
work. That arrangement worked well in your last position at another company. Brightside, 
however, previously made systems assignments with no particular pattern. 

At first, the systems analysts in your group did not comment about the team approach. 
Now, several of your best analysts have indicated that they enjoyed the mix of work and 
would not want to be assigned to a maintenance team. Before a problem develops, you 
have decided to rethink your organizational strategy. Should you go back to the way 
things were done previously at Brightside? Why or why not? Do other options exist? 
What are they? 
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Maintenance Requests 

Typically, maintenance requests involve a series of steps, as shown in Figure 12-10. 
After a user submits a request, a system administrator determines whether immediate 
action is needed and whether the request is under a prescribed cost limit. In nonemer
gency requests that exceed the cost limit, a systems review committee assesses the 
request and either approves it, with a priority, or rejects it. The system administrator 
notifies affected users of the outcome. 

Users submit most requests for corrective and adaptive maintenance when the system 
is not performing properly, or if they want new features. IT staff members usually initiate 
requests for perfective and preventive maintenance. To keep a complete maintenance log, 
all work must be covered by a specific request that users submit in writing or by e-mail. 

Start 

User sends maintenance 
request to system 

administrator 

Request justifiable? 

Yes 

Request immediate 
attention? 

Yes 

System administrator 
assigns maintenance 

tasks and monitors 
the work 

System administrator 
advises systems review 
committee and affected 
users of the status and 

outcome 

End 

No 

Yes 

No 
Systems review c-ommittee 

>---I assesses request and 
assigns priorfty or rejects 

Rejected? 

No 

Yes 

FIGURE 12- 10 Although the procedure varies from company to company, 
the chart shows a typical process for handling maintenance requests. 
@ C~o: l e:!m.:r.g 20 12 
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INITIAL DETERMINATION When a user submits a maintenance request, the system 
administrator makes an initial determination. If the request is justifiable and involves 
a severe problem that requires immediate attention, the system administrator takes 
action at once. In justifiable, but noncritical, situations, the administrator determines 
whether the request can be performed within a prea uthorized cost level. If so, he or 
she assigns the maintenance tasks and monitors the work. 

THE SYSTEMS REVIEW COMMITTEE When a request exceeds a predetermined 
cost level or involves a major configuration change, the systems review committee 
either approves it and assigns a priority, or rejects it. 

TASK COMPLETION The system administrator usually is responsible for assigning 
maintenance tasks to individuals or to a maintenance team. Depending on the situa
tion and the company's policy, the system administrator might consider rotating 
assignments among the IT staff or limiting maintenance tasks to certain individuals 
or teams, as explained in the previous section. 

USER NOTIFICATION Users who initiate maintenance requests expect a prompt 
response, especially if the situation directly affects their work. Even when corrective 
action cannot occur immediately, users appreciate feedback from the system adminis
trator and should be kept informed of any decisions or actions that could affect them. 

Establishing Priorities 
In many companies, the systems review committee separates maintenance and new 
development requests when setting priorities. In other organizations, all requests are 
considered togethe~; and the most important project gets top priority, whether it is 
maintenance or new development. 

Some IT managers believe that evaluating all projects together leads to the best 
possible decisions because maintenance and new development require similar IT 
department resources. In IT departments where maintenance and new development 
are not integrated, it might be better to evaluate requests separately. Another advan
tage of a separate approach is that maintenance is more likely to receive a propor
tional share of IT department resources. 

The most important objective is to have a procedure that balances new develop
ment and necessary maintenance work to provide the best support for business 
requirements and priorities. 

Configuration Management 
Configuration management (CM), sometimes referred to as change control (CC), 
is a process for controlling changes in system requirements during software 
development. Configuration management also is an important tool for managing 
system changes and costs after a system becomes opera tiona!. Most companies 
establish a specific process that describes how system changes must be requested 
and documented. 

As enterprise-wide information systems grow more complex, configuration 
management becomes critical. Industry standards have emerged, and many 
vendors offer configuration management software and techniques, as shown in 
Figure 12-11. 

CM is especially important if a system has multiple versions that run in different 
hardware and sofrware environments. Configuration management also helps to orga
nize and handle documentation. An operational system has extensive documentation 
that covers development, modification, and maintenance for all versions of the 
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About CM Crossroads installed system. Most 
documentation material, 
including the initial systems 
request, project management 
data, end-of-phase reports, 
data dictionary, and the 
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IT operations and user 
manuals, is stored in the 
IT department. 

Keeping track of all docu
mentation and ensuring that 
updates are distributed prop
erly are important aspects of 
configuration management. 

Maintenance Releases 
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FIGURE 12-1 1 CM Crossroads provides a source of information and resources for 
configuration management professionals. 
e 1998-2011 CMC Mi:d'i!. OC 

Keeping track of maintenance changes and updates can be difficult, especially for a 
complex system. When a maintenance release methodology is used, all noncritical 
changes are held until they can be implemented at the same time. Each change is doc
umented and installed as a new version of the system called a maintenance release. 

For an in-house developed system, the time between releases usually depends on 
the level of maintenance activity. A new release to correct a critical error, however, 
might be implemented immediately rather than saved for the next scheduled release. 

When a release method is used, a numbering pattern distinguishes the different 
releases. In a typical system, the initial version of the system is 1.0, and the release that 
includes the first set of maintenance changes is version 1.1. A change, for example, from 
version 1.4 to 1.5 indicates relatively minor enhancements, while whole number changes, 
such as from version 1.0 to 2.0 or from version 3.4 to 4.0, indicate a significant upgrade. 

The release methodology offers several advantages, especially if two teams per
form maintenance work on the same system. When a release methodology is used, all 
changes are tested together before a new system version is released. This approach 
results in fewer versions, less expense, and less interruption for users. Using a release 
methodology also reduces the documentation burden because all changes are coordi
nated and become effective simultaneously. 

A release methodology also has some potential disadvantages. Users expect a rapid 
response to their problems and requests, but with a release methodology, new features 
or upgrades are available less often. Even when changes would improve system effi
ciency or user productivity, the potential savings must wait until the next release, 
which might increase operational costs. 

Commercial software suppliers also provide maintenance releases, often called ser
vice packs, as shown in Figure 12-12 on the next page. As Microsoft explains, a ser
vice pack contains all the fixes and enhancements that have been made available since 
the last program version or service pack. 

Version Control 

Version control is the process of tracking system releases, or versions. When a new 
version of a system is installed, the prior release is archived, or stored. If a new ver
sion causes a system to fail, a company can reinstall the prior version to restore oper
ations. In addition to tracking system versions, the IT staff is responsible for 
configuring systems that have several modules at various release stages. For example, 
an accounting system might have a one-year-old accounts receivable module that 
must interface with a brand-new payroll module. 
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FIGURE 12-12 A Microsoft service pack provides access to up·to·date drivers, tools, security patches, 
and customer-requested product changes. 
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Most firms use commercial applications to handle version control for complex sys
tems, such as ERP. Serena Software's PVCS Version Manager, which is shown in 
Figure 12-13, is a popular example. Serena, a longtime provider of version control 
solutions, states that PVCS Version Manager can help meet compliance, documenta
tion, and traceability requirements in regulated industries. Serena also mentions that 
the product uses a "snapshot" technique to capture development effort at any given 
point in time. 

Baselines 
A baseline is a formal reference point that measures system characteristics at a spe
cific time. Systems analysts use baselines as yardsticks to document features and per
formance during the systems development process. The three types of baselines are 
functional, allocated, and product. 

The functional baseline is the configuration of the system documented at the 
beginning of the project. It consists of all the necessary system requirements and 
design constraints. 

The allocated baseline documents the system at the end of the design phase and 
identifies any changes since the functional baseline. The allocated baseline includes 
testing and verification of all system requirements and features. 

The product baseline describes the system at the beginning of system operation. 
The product baseline incorporates any changes made since the allocated baseline 
and includes the results of performance and acceptance tests for the operational 
system. 
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FIGURE 12-13 The more complex the system, the more important the task of 
version control. Commerdal software packages, such as this example from Serena 
Software, can help companies maintain controls and reduce costs. 
e 2012 Se~not softw'~ l:tc.. 

SYSTEM PERFORMANCE MANAGEMENT 

Years ago, when most firms used a central computer for processing data, it was rela
tively simple to manage a system and measure its efficiency. Today, companies use 
complex networks and client/server systems to support business needs. A user at a 
client workstation often interacts with an information system that depends on other 
clients, servers, networks, and data located throughout the company. Rather than a 
single computer, it is the integration of all those components that determines the sys
tem's capability and performance. In many situations, IT managers use automated 
software and CASE tools to manage complex systems. 

To ensure satisfactory support for business operations, the IT department must 
manage system faults and interruptions, measure system performance and workload, 
and anticipate future needs. The following sections discuss these topics. 

Fault Management 

No matter how well it is designed, every system will experience some problems, such 
as hardware failures, software errors, user mistakes, and power outages. A system 
administrator must detect and resolve operational problems as quickly as possible. 
That task, often called fault management, includes monitoring the system for signs 
of trouble, logging all system failures, diagnosing the problem, and applying correc
tive action. 

The more complex the system, the more difficult it can be to analyze symptoms and 
isolate a cause. In addition to addressing the immediate problem, it is important to eval
uate performance patterns and trends. Windows 8 and Windows 7 include a built-in 
fault management feature called Resource Monitor, which is shown in Figure 12-14 on 
the next page. Resource Monitor can evaluate CPU, memory, disk, and network activity 
in real time, and save the data in a log file. In addition to automated notification, fault 
management software can identify underlying causes, speed up response time, and 
reduce service outages. 

Although system administrators must deal with system faults and interruptions as 
they arise, the best strategy is to prevent problems by monitoring system performance 
and workload. 

Cql~Ti~ 20U C<~ ~ All Ri~ Jt~\'fd, Ml)' WI bee~ 0(&111(<,1. ~ d11p~. in wholo Ill' i3 fWl.-~ w tl~nx :i,Vr.s. Wtt(' tir.l pv!)> OC'!II«II m.or be W!'fm1«1 £rvm e:,e elk-o.lk ~ t01r('4«(t.), 
&litQria) nvkw hMo ok(tll(l.l lh;,l •n)· w~ IX'!I1«11 Otoe$ n\1'1 a81(riollll) ' illt'!«ttllt q.-utJI I~"ttin& e <pcno:!>,Jf, (:(Oft(: IA-=c re.e...,~ !he :i~ 10 ~~ l!<.kliti(IO'I.-1 QO!I1(tl1 ll WI)' d~«~ -1 $11bo(qunr; n,;;. fO!riW«~, m;uiro ._ 

I 97812851713·~0_CH12.indd 5 \ 9 

5 19 

17/01113 7:48AM I 



520 System Performance Management 

t.• 

O..uww CJ1U -. """'- • s. ... ...._..~ A 

lc:v .. - - cou -·- ·-CPU 

... ·- - - - •• ' .... 
• -- - • ' .... -_ ... - •• • .... .... - - •• • o.n .. .,..._ - • • ... . ... _...._ - )6 • w 
Jt1J - - .. • ... . 
• •• «llil>l" · ~ ...... ,.,....-
tDO,.~ffQ 

··-·- ,. .,.. ..... _ 
FIGU RE 12·14 Windows Resource Monitor displays CPU, memory, d isk, and network activity in real t ime. 
S~l:fdll)t u~ W".h t:crmucn rrom MV"C~;Qrt. 

Pe rformance and W orkload Measurement 
In e-business, slow performance can be as devastating as no performance at all. Network 
delays and application bottlenecks affect customer satisfaction, user productivity, and 
business results. In fact, many IT managers believe that network delays do more damage 
than actual stoppages because they occur more frequently and are difficult to predict, 
detect, and prevent. Customers expect reliable, fast response 24 hours a day, seven days a 
week. To support that level of service, companies use performance management software, 
which is available from many vendors, including Cisco, Sun, and HP, among others. 

To measure system performance, many firms use benchmark testing, which uses a 
set of standard tests to evaluate system performance and capacity. In addition to 
benchmark testing, performance measurements, called mctrics, can monitor the num
ber of transactions processed in a given time period, the number of records accessed, 
and the volume of online data. Network performance metrics include response time, 
bandwidth, throughput, and turnaround time, among others. 

RESPONSE T IME Response time is the overall time between a request for system activ
ity and the delivery of the response. In the typical online environment, response time is 
measured from the instant the user presses the ENTER key or clicks a mouse button 
until the requested screen display appears or printed output is ready. Response time is 
affected by the system design, capabilities, and processing methods. If the request 
involves network or Internet access, response time is affected by data communication 
factors. 

Online users expect an immediate response, and they are frustrated by any appar
ent lag or delay. Of all performance measurements, response time is the one that users 
notice and complain about most. 

BANDW IDTH AND THROUGHPUT Bandwidth and throughput arc closely related 
terms, and many analysts use them interchangeably. Bandwidth describes the amount 
of data that the system can transfer in a fixed time period. Bandwidth requirements 
are expressed in bits per second. Depending on the system, you might measure band
width in Kbps (kilobits per second), Mbps (megabits per second), or Gbps (gigabits 
per second). Analyzing bandwidth is similar to forecasting the hourly number of 
vehicles that will use a highway in order to determine the number of lanes required. 
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Throughput measures actual system performance under specific circumstances and 
is affected by network loads and hardware efficiency. Throughput, like bandwidth, is 
expressed as a data transfer rate, such as Kbps, Mbps, or Gbps. Just as traffic jams 
delay highway traffic, throughput limitations can slow system performance and 
response time. That is especially true with graphics-intensive systems and Web-based 
systems that are subject to Internet-related conditions. 

In addition to the performance metrics explained in the previous section, system 
administrators measure many other performance characteristics. Although no stan
dard set of metrics exists, several typical examples are: 

• Arrivals - The number of items that appear on a device during a given obser
vation rime. 

• Busy - The time that a given resource is unavailable. 
• Completions - The number of arrivals that are processed during a given obser

vation period. 
• Queue length-The number of requests pending for a service. 
• Service time - The time it takes to process a given task once it reaches the front 

of the queue. 
• Think time - The rime it takes an application user to issue another request. 
• Utilization- How much of a given resource was required to complete a task. 
• Wait rime - The time that requests must wait for a resource to become available. 

The Computer Measurement Group (CMG•) maintains a site, shown in Figure 12-15, 
that provides support and assistance for IT professionals concerned with performance 
evaluation and capacity planning. 

TURNAROUND TIME Turnaround rime applies to centralized batch processing 
operations, such as customer billing or credit card statement processing. Turnaround 
time measures the time between submitting a request for information and the fulfill
ment of the request. Turnaround time also can be used to measure the quality of IT 
support or services by measuring the time from a user request for help to the resolu
tion of the problem. 

The IT department often measures response time, bandwidth, throughput, and 
turnaround time to evaluate system performance both before and after changes to the 
system or business information requirements. Performance data also is used for cost
benefit analyses of proposed maintenance and to evaluate systems that are nearing 
the end of their economically useful lives. 

Finally, management uses current performance and workload data as input for the 
capacity planning process. 

CM G computer Me~' G<oup 
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FIGURE 12- 15 The Computer Measurement Group is a nonprofrt o rganization that primarily is co ncerned 
with perfo rmance evaluation and capacity management. 
e C«rput=:r-M~•t C-rot.y. h:. 
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Capacity Planning 

Capacity planning is a process that monitors current activity and performance levels, antic
ipates future activity, and forecasts the resources needed to provide desired levels of service. 

As the first step in capacity planning, you develop a current model based on the 
system's present workload and performance specifications. Then you project demand 
and user requirements over a one- to three-year time period and analyze the model to 
see what is needed to maintain satisfactory performance and meet requirements. To 
assist you in the process, you can use a technique called what-if analysis. 

What-if analysis allows you to vary one or more elements in a model in order to mea
sure the effect on other elements. For example, you might use what-if analysis to answer 
questions such as: How will response time be affected if we add more PC workstations 
to the network? Will our client/server system be able to handle the growth in sales from 
the new Web site? What will be the effect on server throughput if we add more memory? 

Powerful spreadsheet tools a lso can assist you in performing what-if analysis. For 
example, Microsoft Excel contains a feature called Goal Seek that determines what 
changes are necessary in one value to produce a specific result for another value. In 
the example shown in Figure 12-16, a capacity planning worksheet indicates that the 
system can handle 3,840 Web-based orders per day, at 22.5 seconds each. The user 
wants to know the effect on processing time if the number of transactions increases to 
9,000. As the Goal Seek solution in the bottom figure shows, order processing will 
have to be perfwormed in 9.6 seconds to achieve that goal. 
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FIGURE 12-16 In this Goal Seek example, the user wants t o know the effect on processing time if the number 
of daily transactions increases from 3,840 to 9,000. 
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When you plan capacity, you need detailed information about the number of trans
actions; the daily, weekly, or monthly transaction patterns; the number of queries; and 
the number, type, and size of all generated reports. If the system involves a LAN, you 
need to estimate network traffic levels to determine whether or not the existing hard
ware and software can handle the load. If the system uses a client/server design, you 
need to examine performance and connectivity specifications for each platform. 

Most important, you need an accurate forecast of future business activities . 
If new business functions or requirements are predicted, you should develop contin
gency plans based on input from users and management. The main objective is to 
ensure that the system meets all future demands and provides effective support for busi
ness operations. Some firms handle their own capacity planning, while others purchase 
software and services from companies such as Team Quest, shown in Figure 12-17. 

System Maintenance Tools 
You can use automated tools that provide valuable assistance during the operation 
and support phase. Many CASE tools include system evaluation and maintenance 
features, including the following examples: 

• Performance monitor that provides data on program execution times 

• Program analyzer that scans source code, provides data element cross-reference 
information, and helps evaluate the impact of a program change 

• Interactive debugging analyzer that locates the source of a programming error 

• Reengineering tools 

• Automated documentation 

• Network activity monitor 

• Workload forecasting tool 

In addition to CASE tools, you also can use spreadsheet and presentation software 
to calculate trends, perform what-if analyses, and create attractive charts and graphs 
to display the results . Information technology planning is an essential part of the busi
ness planning process, and you probably will deliver presentations to management. 
You can review Part A of the Systems Analyst's Toolkit for more information on using 
spreadsheet and presentation software to help you communicate effectively. 
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FIGURE 12-17 TeamQuest is an example o f a firm that offers capacity planning software 
and services. 
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The CASE tools in 
Part 8 of the 
Systems Analyst's 
Toolkit can help you 
document business 
functions and pro· 
cesses, develop 
graphical models, 
and provide an 
overall framework 
for information sys
tem development. 
To learn more 
about these tools, 
turn to Part B of 
the four·part Toolkit 
that follows 
Chapter 12. 
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System Security Overview 

SYSTEM SECURITY OVERVIEW 

Security is a vital part of every information system. Security pro
tects the system, and keeps it safe, free from danger, and reliable. 
In a glo hal environment that includes many types of threats 
and attacks, security is more important than ever. This section 
includes a discussion of system security concepts, risk manage
ment, and common attacks against the system. 

Syste m Security Concepts 

Confidentiality Availability The CIA triangle in Figure 12-18 shows the three main elements 
of system security: confidentiality, integrity, and availability. 
Confidentiality protects information from unauthorized disclo
sure and safeguards privacy. Integrity prevents unauthorized 

FIGURE 12-18 System security must 
provide information confidentiality, integrity, 
and availability. 

users from creating, modifying, or deleting information. Avail
ability ensures that authorized users have timely and reliable 

access to necessary information. The first step in managing IT security is to develop a 
security policy based on these three elements. Although it is beyond the scope of this 
chapter, the Microsoft Management Console (MMC) shown in Figure 12-19 is a por
tal to a broad array of built-in security tools and techniques. 
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FIGURE 12·19 The Microsoft Management Console (MMC) includes built -in security 
tools, such as password and lock~out policies, audh: policies, user rights, and security 
configurations. among o thers. 
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Risk Management 
In the real world, absolute 
security is not a realistic goal. 
Instead, managers must bal
ance the value of the assets 
being protected, potential 
risks to the organization, and 
security costs. For example, it 
might not be worth installing 
an expensive video camera 
monitoring system to pro-
tect an empty warehouse. To 
achieve the best results, most 
firms use a risk management 
approach that involves con
stant attention to three inter
active tasks: risk identification, 
risk assessment, and risk con
trol, as shown in Figure 12-20 . 

Risk identification analyzes 
the organization's assets, 
threats, and vulnerabilities. 
Risk assessment measures risk 
likelihood and impact. Risk 
control develops safeguards 
that reduce risks and their 
impact . 

RISK IDENTIFICATION The 
first step in risk identification 
is to list and classify business 
assets. An asset might include 
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company hardware, software, data, networks, people, or procedures. For 
each asset, a risk manager rates the impact of an attack and analyzes 
possible threats. A threat is an internal or external entity that could 
endanger an asset. For example, threat categories might include natural 
disasters, software attacks, or theft, as shown in Figure 12-21. 

525 

Risk Management 

Next, the risk manager identifies vulnerabilities and how they might 
be exploited. A vulnerability is a security weakness or soft spot, and an 
exploit is an attack that takes advantage of a vulnerability. To identify 
vulnerabilities, a risk manager might ask questions like these: Could 
hackers break through the proxy server? Could employees retrieve sensi
tive files without proper authorization? Could people enter the com
puter room and sabotage our servers? Each vulnerability is rated and 
assigned a value. The output of risk identification is a list of assets, vul
nerabilities, and ratings. 

FI GURE 12-20 Risk management 
requires continuous risk identifKation, 
assessment, and control. 

RISK ASSESSMENT In IT security terms, a risk is the impact of an 
attack multiplied by the likelihood of a vulnerability being exploited. 
For example, an impact value of 2 and a vulnerability rating of 10 would produce a 
risk of 20. On the other hand, an impact value of 5 and a vulnerability rating of 5 
would produce a risk of 25. When risks are calculated and prioritized, critical risks 
will head the list. Although ratings can be subjective, the overall process provides a 
consistent approach and framework. 

Threat Categories and Examples 

THREAT CATEGORY 

Extortion 

Hardware and software failures 

Human error or failure 

Natural disasters 

Service failure 

Software attack 

Technical obsolescence 

Theft of physical o r intellectual property 

Trespass and espionage 

Vandalism 

EXAMPLE 

Hacker steals trade secrets and threatens to 
release them if not paid. 

Router stops functioning, o r software causes the 
application server to crash. 

Employee accidentally deletes a file. 

Flood destroys company building and networked 
systems. 

Electricity is disrupted and brings the entire system 
down for hours. 

A group plants destructive software, a virus, o r a 
worm into a company network. 

Outdated software is slow, difficult to use, and 
vulnerable to attacks. 

Physical server is stolen, intellectual property is 
stolen or used without permission; may be physical 
or electronic. 

Employee enters unlocked server room and views 
the payroll data on a forbidden system. 

Attacker defaces Web site logo, or destroys CEO's 
hard drive physically or electronically. 

FIG URE 12-21 System threats can be grouped into several broad categories. Note the examples provided for 
each category. 
e Cellfili:e l.e.::mlltl! W I -1 
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RISK CONTROL After risks are identified and assessed, they must be controlled. 
Control measures might include the following examples: We could place a firewall on 
the proxy server; We could assign permissions to sensitive files; We could install bio
metric devices to guard the computer room. Typically, management chooses one of 
four risk control strategies: avoidance, mitigation, transference, or acceptance. 
Avoidance eliminates the risk by adding protective safeguards. For example, to pre
vent unauthorized access to LAN computers, a secure firewall might be installed. 
Mitigation reduces the impact of a risk by careful planning and preparation. For 
example, a company can prepare a d isaster recovery plan in case a natura l d isaster 
occurs. Transference shifts the risk to another asset or party, such as an insurance 
company. Acceptance means that nothing is done. Companies usually accept a risk 
only when the protection clearly is not worth the expense. 

The risk management process is iterative - risks constantly are identified, 
assessed, and controlled. To be effective, risk managers need a combination of busi
ness knowledge, IT skills, and experience with security tools and techniques. 

Attacker Profiles and Attacks 
An attack is a hostile act that targets the system, or the company itself. Thus, an at
tack might be launched by a disgruntled employee, or a hacker who is 10,000 miles 
away. Attackers break into a system to cause damage, steal information, or gain rec
ognition, among other reasons. Attackers can be grouped into categories, as shown in 
Figure 12-22, while Figure 12-23 describes some common types of attacks. 

The following sections discuss how companies combat security threats and chal
lenges by using a multilevel strategy. 

SECURITY LEVELS 

To provide system security, you must consider six separate but interrelated levels: 
physical security, network security, application security, file security, user security, 
and procedural security. Like the chain shown in Figure 12-24 on page 528, system 

Attacker Characteristics 

ATTACKER DESCRIPTION SKILL SET 

Cyberterrori_st_1~ Attacks to advance political, social, or ideological goals. 

Employee Uses unauthorized information or privileges to break into 
computer systems, steal information, or cause damage. 

Hacker 

Hacktivist 

Script kiddie 

Spy 

Uses advanced skills to attack computer systems with 
malicious intent (black hat) or to expose flaws and improve 
security {white hat). 

Attacks to further a social or political cause; often involves 
shutting down or defacing Web sites. 

Inexperienced or juvenile hacker who uses readily availalble 
malicious software to disrupt or damage computer systems, 
and gain recognition. 

Non-employee who breaks into computer systems to steal 
information and sell it. 

FIGURE 12-22 IT security professiooals have coined labels for various types of attackers. 
e Ccrtt:~ Le:unre 2o1.; 
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Types of Attacks and Examples 

ATTACK 

Back door 

Denial of service o r 
distributed denial of service 

Dumpster diving 

Mail bombing 

Malicious code 

Man in t he middle 

Password cracking 

Phishing 

Privilege escalation 

Sniffing 

Social engineering 

Spam 

Spoofing 

EXAMPLES 

Attacker finds vulnerability in software package and exploits it. 

One o r more computers send a stream of connection 
requests to disable a Web server. 

Attacker scours the trash for valuable information that can 
be used to compromise the system. 

Enormous volumes of e-mail are sent to a target address. 

Attacker sends infected e-mail to the target system. 
Attackers may use viruses, worms, Trojan horses, keystroke 
loggers, spyware, or scripts to destroy data, bog down 
systems, spy on users, or assume control of infected systems. 

The attacker intercepts traffic and poses as t he recipient, 
sending t he data to the legitimate recipient but o nly after 
reading the traffic or modifying it. 

Hacker attempts to discover a password to gain entry into a 
secured system. This can be a dictionary attack, where 
numerous words are tried, or a brute force attack, where 
every combination of characters is attempted. 

False DNS (Domain Name Server) information steers the 
user to t he attacker's Web site. Attackers trick users into 
t hinking they are visiting a legitimate site, such as a bank site, 
t hen attempt to obtain bank account numbers, usernames, 
and passwords. 

Employee tricks a computer into raising his or her account 
to the administrator level. 

Network traffic is intercepted and scanned for valuable 
information. 

An attacker calls the service desk posing as a legit imate user 
and requests that his or her password be changed. 

Unwanted, useless e-mail is sent continuously to business 
e-mail accounts, wasting time and decreasing productivity. 

IP address is forged to match a trusted host, and similar 
content may be displayed to simulate the real site for 
unlawful purposes. 

FIGURE 12-23 Attacks can take many forms, as this table shows. IT security managers must be able to 
detect these attacks and respond with suitable countermeasures. 
e Ce11f...1i:e Le::nuug WI" 

security is only as strong as the weakest linl<. The following sections describe these 
security levels, and the issues that must be addressed. Top management often makes 
the final strategic and budget decisions regarding security, but systems analysts should 
understand the overall picture in order to make informed recommendations. 

Physical Security 

The first level of system security concerns the physical environment, including IT 
resources and people throughout the company. Special attention must be paid to 

I 
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Security Levels 

Physical 

Network 

Application 

File 

Procedural 

User 

Secu r ity Levels 

critical equipment located in operations centers, where servers, net
work hardware, and related equipment operate. Large companies 
usually have a dedicated room built specifically for IT operations. 
Smaller firms might use an office or storage area. Regardless of its 
size and shape, an operations center requires special protection from 
unwanted intrusion. In addition to centrally located equipment, 
all computers on the network must be secure because each server 
or workstation can be a potential access point. Physical access to 
a computer represents an entry point into the system and must be 
controlled and protected. 

FIGURE 12-24 Each security link has a 
specific foc-us, and the overall chain is only 
as strong as the weakest link. 

OPERATIONS CENTER SECURITY Perimeter security is essential 
in any room or area where computer equipment is operated or 
maintained. Physical access must be controlled tightly, and each 
entrance must be equipped with a suitable security device. All 
access doors should have internal hinges and electromagnetic locks 
that are equipped with a battery backup system to provide 
standby power in the event of a power outage. When the battery 
power is exhausted, the doors should fail in a closed position, but 

it should be possible for someone locked inside the room to open the door with an 
emergency release. 

To enhance security, many companies are installing biometric scanning systems, 
which map an individual's facial features, fingerprints, handprint, or eye characteris
tics, as shown in Figure 12-25. These high-tech authentication systems replace mag
netic identification badges, which can be lost, stolen, or altered. 

Video cameras and motion sensors can be used to monitor computer room secu
rity and provide documentation of all physical activity in the area. A motion sensor 
uses infrared technology to detect movement, and can be configured to provide 
audible or silent alarms, and to send e-mail messages when one is triggered. Other 
types of sensors can monitor temperature and humidity in the computer room. 
Motion sensor alarms can be activated at times when there is no expected activity 
in the computer room, and authorized technicians should have codes to enable or 
disable the alarms. 

FIGURE 12-25 Companies use biometric scanning to 
analyze the features o f the eye's iris, which has more than 
200 points that can be measured and used for comparison. 
e Andr ~.t~Stv.te:rstc<k 

SERVERS AND DESKTOP COMPUT ERS If possi
ble, server and desktop computer cases should be 
equipped with locks. This simple, but important, 
precaution might prevent an intruder from modi
fying the hardware configuration of a server, 
damaging the equipment, or removing a disk 
drive. Server racks should be locked to avoid the 
unauthorized placement and retrieval of key
stroke loggers. A keystroke logger is a device that 
can be inserted between a keyboard and a com
puter. Typically, the device resembles an ordinary 
cable plug, so it does not call attention to itself. 
The device can record everything that is typed 
into the keyboard, including passwords, while the 
system continues to function normally. Keystroke 
loggers can be used legitimately to monitor, back 
up, and restore a system, but if placed by an 
intruder, a keystroke logger represents a serious 
security threat. 
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In addition to hardware devices, keystroke logging software also exists. A key
stroke logging program can be disguised as legitimate software and downloaded from 
the Internet or a company network. The program remains invisible to the user as it 
records keystrokes and uploads the information to whoever installed the program. 
Such malicious software can be removed by antivirus and antispyware software, dis
cussed later in the Application Security section. 

Tamper-evident cases should be used where possible. A tamper-evident case is 
designed to show any attempt to open or unlock the case. In the event that a com
puter case has been opened, an indicator LED remains lit until it is cleared with a 
password. Tamper-evident cases do not prevent intrusion, but a security breach is 
more likely to be noticed. Many servers now are offered with tamper-evident cases as 
part of their standard configuration. 

Monitor screen savers that hide the screen and require special passwords to clear 
should be used on any server or workstation that is left unattended. Locking the 
screen after a period of inactivity is another safeguard. Microsoft Windows 7 and 
Windows 8 allow an administrator to include this feature in security policies. Also, 
you can use a BIOS-level password, also called a boot-level password or a power-on 
password, that must be entered before the computer can be started. A boot-level pass
word can prevent an unauthorized person from booting a computer by using a 
CD-ROM or USB device. 

Finally, companies must consider electric power issues. In mission-critical systems, 
large-scale backup power sources are essential to continue business operations. In 
other cases, computer systems and network devices should be plugged into an unin
terruptible power supply (UPS) that includes battery backup with suitable capacity. 
The UPS should be able to handle short-term operations in order to permit an orderly 
backup and system shutdown. 

PORTABLE COMPUTERS When assessing physical security issues, be sure to 
consider additional security provisions for notebook, laptop, and tablet computers. 
Because of their small size and high value, these computers are tempting targets for 
thieves and industrial spies. Although the following suggestions are intended as a 
checklist for notebook computer security, many of them also apply to desktop work
stations. 

• Select an operating system, such as Windows 8, that allows secure logons, BIOS
level passwords, and strong firewall protection. You can also select hardware 
that allows you to require BIOS-level passwords. Also, log on and work with a 
user account that has limited privileges rather than an administrator account, 
and mask the administrator account by giving it a different name that would be 
hard for a casual intruder to guess. 

• Mark or engrave the computer's case with the company name and address, or 
attach a tamper-proof asset ID tag. Many hardware vendors allow corporate 
customers to add an asset ID tag in the BIOS. For example, after powering up, 
you might see the message: Property of SCR Associates- Company Use Only. 
These measures might not discourage a professional thief, but might deter a 
casual thief, or at least make your computer relatively less desirable because it 
would be more difficult to use or resell. Security experts also recommend that 
you use a generic carrying case, such as an attache case, rather than a custom 
carrying case that calls attention to itself and its contents. Also be sure to 
complete and submit all manufacturer registration cards. 

• Consider devices that have a built-in fingerprint reader, such as the laptop 
fingerprint scanner shown in Figure 12-26 on the next page. 
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o Many notebook computers 
have a Universal Security Slot 
(USS) that can be fastened to 
a cable lock or laptop alarm. 
Again, while these precautions 
might not deter professional 
thieves, they might discourage 
and deter casual thieves. 

o Back up all vital data before 
using the notebook computer 
outside the office. Also, in
stead of using your computer's 
hard drive, save and transport 
highly sensitive data on re
movable media, such as a flash 
memory device. FIGURE 12-26 Some notebook computers feature a fingerprint reader. 

which is a small metallic sensor located near the keyboard o r display. 
o Use tracking software that 

directs your laptop periodically 
to contact a security tracking 

center. If your notebook is stolen, the call-in identifies the computer and its 
physical location. Armed with this information, the security tracking center can 
alert law enforcement agencies and communications providers. As shown in 
Figure 12-27, Absolute Software sells a product called Lojack for Laptops, which 
offers call-in service, as well as a remote data erase capability. Some versions of the 
product even provide a payment if the firm does not recover your stolen laptop. 

o While traveling, try to be alert to potential high-risk situations, where a thief, or 
thieves, might attempt to distract your attention and snatch your computer. These 
situations often occur in crowded, noisy places like airport baggage claim areas, 
rental car counters, and security checkpoints. Also, when traveling by car, store 
your computer in a trunk or lockable compartment where it will not be visible. 

o Establish stringent password protection policies that require minimum length 
and complexity, and set a limit on how many times an invalid password can be 
entered before the system locks itself down. In some situations, you might want 
to establish file encryption policies to protect extremely sensitive files. 

CASE IN POINT 12.3: OUTER BANKs CoUNTY 

Outer Banks County is a 200-square-mile area in coastal North Carolina, and you are the IT 
manager. The county has about a hundred office employees who perform clerical tasks in vari 
ous departments. A recent budget crisis has resulted in a wage and hiring freeze, and morale 
has declined. The county manager has asked you to install some type of keystroke logger to 
monitor employees and determine whether they are fully productive.After your conversation, 
you wonder whether there might be some potential privacy and security issues involved. 

For example, does an employer have a duty to notify its employees that it is monitoring 
them1 Should the employer notify them even if not required to do so1 From a human 
resources v iewpoint, what would be the best way to approach this issue1 Also, does a 
potential security issue exist1 If an unauthorized person gained possession of the keystroke 
log, he or she might be able to uncover passwords and other sensitive data. 

What are your conclusions/ Are these issues important, and how would you respond to 
the county manager's recommendation/ Before you answer, you should go on the Internet and 
learn more about keystroke loggers generally, and specific products that currently are available. 
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Network Security 
A network is defined as two or 
more devices that are connected 
for the purpose of sending, re
ceiving, and sharing data, which 
is called network traffic. In or
der to connect to a network, a 
computer must have a network 
interface, which is a combina
tion of hardware and software 
that allows the computer to 
interact with the network. To 
provide security for network 
traffic, data can be encrypted, 
which refers to a process of en
coding the data so it cannot be 
accessed without authorization. 

ENCRYPTING N ETWORK 

... 

p . 0 l.OMI:k ......... • 

Every 50 Seconds a 
Laptop Goes Missing• 
~v•• &o,· Yft get stoko computers bade. 
LO/JACJr • "' 

FN!ures & Benells 

53 1 

.._. ___ ___. .. 

T RAFFIC Network traffic can 
be intercepted and possibly 
altered, redirected, or recorded. 
For example, if an unencrypted, 
or plain text, password or 

FIGURE 12-27 Many students use Lojack on their notebook computers. The product 
offers automated call-in identifteation and remote data erase capability. 

credit card number is transmitted over a network connection, it can be stolen. When 
the traffic is encrypted, it still is visible, but its content and purpose are masked. 

Figure 12-28 shows an example of encrypted traffic compared to plain text traffic. In 
the upper screen, the user has logged on using a password of sadl Oe. Notice that anyone 
who gains access to this data easily could learn the user's password. In the lower screen, 
the user has logged on to a secure site, such as an online bank account, and used a pass
word, but the encryption process has made it impossible to decipher the keystrokes. 

Two commonly used encryption techniques are private key encryption and public 
key encryption. Private key encryption is symmetric because a single key is used to 
encrypt and decrypt information. While this method is simple and fast, it poses a fun
damental problem. To use symmetric encryption, both the sender and receiver must 
possess the same key before-
hand, or it must be sent along 
with the message, which 
increases the risk of intercep
tion and disclosure. 

In contrast, public key 
encryption (PKE) is asymmet
ric, because each user has a pair 
of keys: a public key and a pri-

Type:. appl.J..ca:.ion/x-·"'-.. A'W-fcrm

~rl-encoded ... conter.~-Leng~~= 
612. First._Narr.e=:iar··y.s.Last Name 
=Rosen1::la t t Fas S'ltlO.!"d- sad: Oe 

&act~cn=Log~n_ack .. - 1 .. date-08 
C• 92 0:3 •• time= 113 5Gio(T •. 

the user togged on and 
+--1 entered a password of 

sad10e, which is visible in 

vate key. Public keys are used 
to encrypt messages. Users can 
share their public keys freely, 
while keeping their private keys 
tightly guarded. Any message 
encrypted with a user's public 
key can only be decrypted with 
that user's private key. This 
method is commonly used in 
secure online shopping systems. 
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the user togged on to a 
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encryption, and the 
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FIG U RE 12-28 The upper screen shows an example of unencrypted text. which 
contains a visible password. In the lower screen, the encrypted text cannot be read. 
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A recent Wikipedia article at wikipedia.orglwiki/Public-key _cryptography uses 
an interesting analogy. The article suggests that PKE is similar to a locked mailbox 
with a mail slot that is accessible to the public. The mailbox's location (street 
address) represents the public key. Anyone knowing the street address can drop a 
message through the slot. However, only a person with a key can open the box and 
read the message. 

WIRELESS NETWORKS As you learned in Chapter 10, wireless network security is 
a vital concern because wireless transmission is much more vulnerable than traffic on 
a wired network. However, if wireless traffic is encrypted, any data that is inter
cepted by an unintended recipient will be useless to the intruder. 

The earliest form of wireless security, called Wired Equivalent Privacy (WEP), 
required each wireless client to use a special, preshared key. Although this method 
was used by many home and small office networks, it provided relatively weak 
protection. 

WEP was replaced by Wi-Fi Protected Access (WPA), which offered major secu
rity improvements based on protocols created by the Wi-Fi Alliance. The most 
recent wireless security enhancement, called WPA2, further strengthens the level of 
wireless protection. WPA2 is an extension ofWPA based on a full implementation 
of the IEEE 802.11i standard. According to the WiFi Alliance, the WPA2 standard 
became mandatory for all new devices seeking Wi-Fi certification after 2006. 
WPA2 is compatible with WPA, so companies easily can migrate to the new secu
rity standard. 

PRIVATE NETWORKS It is not always practical to secure all network traffic. 
Unfortunately, encrypting traffic increases the burden on a network, and can 
decrease network performance significantly. In situations where network speed is 
essential, such as a Web server linked to a database server, many firms use a private 
network to connect the computers. A private network is a dedicated connection, sim
ilar to a leased telephone line. Each computer on the private network must have a 
dedicated interface to the network, and no interface on the network should connect 
to any point outside the network. In this configuration, unencrypted traffic safely 
can be transmitted because it is not visible, and cannot be intercepted from outside 
the network. 

VIRTUAL PRIVATE NETWORKS Private networks work well with a limited num
ber of computers, but if a company wants to establish secure connections for a larger 
group, it can create a virtual private network (VPN). A virtual private network 
(VPN) uses a public network, such as the Internet or a company intranet, to connect 
remote users securely. Instead of using a dedicated connection, a VPN allows remote 
clients to use a special key exchange that must be authenticated by the VPN. Once 
authentication is complete, a secure network connection, called a tunnel, is estab
lished between the client and the access point of the local intranet. All traffic is 
encrypted through the VPN tunnel, which provides an additional level of encryption 
and security. As more companies allow employee.s to work from home, a VPN can 
provide acceptable levels of security and reliability. 

PORTS AND SERVICES A port, which is identified by a number, is used to route 
incoming traffic to the correct application on a computer. In TCPIIP networks, such 
as the Internet, all traffic received by a computer contains a destination port. Because 
the destination port determines where the traffic will be routed, the computer sorts 
the traffic by port number, which is included in the transmitted data. An analogy 
might be a large apartment building with multiple mailboxes. Each mailbox has the 
same street address, but a different box number. Port security is critically important 
because an attacker could use an open port to gain access to the system. 
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A service is an application that monitors, or listens on, a particular port. For 
example, a typical e-mail application listens on port 25. Any traffic received by that 
port is routed to the e-mail application. Services play an important role in computer 
security, and they can be affected by port scans and denial-of-service attacks. 

• Port scans. Port scans attempt to detect the services running on a computer by 
trying to connect to various ports and recording the potts on which a connec
tion was accepted. For example, the result of an open port 25 would indicate 
that a mail server is running. Pott scans can be used to draw an accurate map of 
a network, and pinpoint possible weaknesses. 

• Denial of service. A denial of service (DoS) attack occurs when an attacking 
computer makes repeated requests to a service or services running on cettain 
potts. Because the target computer has to respond to each request, it can be
come bogged down and fail to respond to legitimate requests . A much more 
devastating attack based on this method is called a distributed denial of service 
(DDoS) attack. This attack involves multiple attacking computers that can syn
chronize DOS attacks and immobilize a server, as shown in Figure 12-29. The 
seriousness of a DOS attack is evident in the National Cyber Alett System tip 
shown in Figure 12-30 on the next page. 

FIREWALLS A firewall is the main line of defense between a local network, or 
intraner, and the Internet. A firewall must have at least one network interface 
with the Internet, and at least one network interface with a local network or 
intranet. Firewall software 
examines all network traffic 
sent to and from each net
work interface . Preset rules 
establish certain conditions 
that determine whether the 
firewall will allow the traffic 
to pass. When a marching rule 
is found, the firewall automat
ically accepts, rejects, or drops 
the traffic. When a firewall 
rejects traffic, it sends a reply 
indicating that the traffic is 
not permissible. When a fire
wall drops traffic, no reply is 
sent. Firewalls can be config
ured to detect and respond to 
denial-of-service attacks, port 
scans, and other suspicious 
activity. 
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Figure 12-31 on the next 
page shows a basic set of firewall 
rules for a company that has a 
Web server and a mail server. In 
this example, the firewall would 
accept public Web server traffic 
only on potts 80 and 443, and 
public mail server traffic only on 
pott 25. The firewall would 
allow private LAN traffic to any 
destination and port. 

FIGURE 12 .. 29 In a denial o f service attack. an attacker sends numerous authentication 
requests with false return addresses. The server t ries unsuccessfully to send authentication 
approval, and eventually is disabled by the flood of requests. 
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FIGURE 12-30 The United State Computer Emergency Readiness Team (US-CERT) is a key player in the 
battle against cybersecurity threats. Note the agency•s difficult mission: to protect the nation while also 
protecting the constitutional rights of Americans. 
CO'Jrtesy of US-CEI(r 

INTERFACE SOURCE DESTINATION PORT ACTION 

Public Any Web Server 80 Accept 

2 Public Any Web Server 443 Accept 

3 Public Any Web Server Any Reject 

4 Public Any Mail Server 25 Accept 

s Public Any Mail Server Any Reject 

6 Public Any Any Any Drop 

7 Private LAN Any Any Accept 

FIGURE 12-3 1 Examples o f rules that determine whether the fi rewall will allow traffic to pass. 
C>Ce:!t;~"e l..e!mrtt: 2CIL 

NETWORK INTRUSION D ETECTION Suppose an intruder attempts to gain access 
to the system. 0 bviously, an intrusion alarm should be sounded when certain activity 
or known attack patterns are detected. A network intrusion detection system (NIDS) is 
like a burglar alarm that goes off when it detects a configuration violation. The NIDS 
also can alert the administrator when it detects suspicious network traffic patterns. A 
NIDS requires fine-tuning to detect the difference between legitimate network traffic 
and an attack. It is also important that a NIDS be placed on a switch or other network 
device that can monitor all network traffic. Although a NIDS requires some adminis
trative overhead, it can be very helpful in documenting the efforts of attackers and 
analyzing network performance. 
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Application Security 
In addition to securing the computer room and shielding network traffic, it is neces
sary to protect all server-based applications. To do so, you must analyze the applica
tion's functions, identify possible security concerns, and carefully study all available 
documentation. Application security requires an understanding of services, hardening, 
application permissions, input validation techniques, software patches and updates, 
and software logs. 

SERVICES In the network security section, you learned that a service is an applica
tion that monitors, or listens, on a particular port. You can determine which services 
are running by using a port scan utility. If a particular application is not needed, it 
should be disabled. This will improve system security, performance, and reliability. An 
unnecessary or improperly configured service could create a vulnerability called a secu
rity hole. For example, if a loosely configured FTP (File Transfer Protocol) service is 
available to a hacker, he or she might be able to upload destructive code to the server. 

HARDEN ING The hardening process makes a system more secure by removing 
unnecessary accounts, services, and features. Hardening is necessary because the 
default configuration of some software packages might create a vulnerability. For 
example, initial software settings might include relatively weak account permissions 
or file sharing controls. Hardening can be done manually or by using a configuration 
template, which speeds up the process in a large organization. 

Hardening also includes additional protection such as antivirus and antispyware 
software. These programs can detect and remove malware, which is hostile software 
designed to infiltrate, damage, or deny service to a computer system. Mal ware 
includes worms, Trojan horses, keystroke loggers, and spyware, among others. 

A PPLICATION PERMISSIONS Typically, an application is configured to be run only 
by users who have specific rights. For example, an administrator account, or superuser 
account, allows essentially unrestricted access. Other users might be allowed to enter 
data, but not to modify or delete existing data. To prevent unauthorized or destructive 
changes, the application should be configured so that nonprivileged users can access 
the program, but cannot make changes to built-in functions or configurations. User 
rights, also called permissions, are discussed in more detail in the file security section. 

INPUT VALIDATION As you learned in Chapter 8, when designing the user inter
face, input validation can safeguard data integrity and security. For example, if an 
application requires a number from 1 to 10, what happens if an alphabetic character 
or the number 31 is entered? If the application is designed properly, it will respond 
with an appropriate error message. Chapter 8 also explained data entry and valida
tion checks, which are important techniques that can improve data integrity and qual
ity. Failure to validate input data can result in output errors, increased maintenance 
expense, and erratic system behavior. 

PATCHES A N D UPDATES In an operational system, security holes or vulnerabilities 
might be discovered at any time. Patches can be used to repair these holes, reduce vulnera
bility, and update the system. Like any other new software, patches must be tested care
fully. Before applying a patch, an effort should be made to determine the risks of not 
applying the patch, and the possibility that the patch might affect other areas of the system. 

Many firms purchase software packages called third-party software. Patches 
released by third-party software vendors usually are safe, but any patch must be 
reviewed carefully before it is applied. Because researching and applying patches is 
time consuming and expensive, many software vendors offer an automatic update ser
vice that enables an application to contact the vendor's server and check for a needed 
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patch or update. Depending on the configuration, available patches can be down
loaded and installed without human intervention, or might require approval by IT 
managers. Although it is convenient, automatic updating carries substantial risks, and 
should be used only if changes can readily be undone if unexpected results or prob
lems develop. 

SOFTWARE LOGS Operating systems and applications typically maintain a log 
that documents all events, including dates, times, and other specific information. Logs 
can be important in understanding past attacks and preventing future intrusions. For 
example, a pattern of login errors might reveal the details of an intrusion attempt. A 
log also can include system error messages, login histories, file manipulation, and 
other information that could help track down unauthorized use. Software logs should 
be monitored constantly to determine if misuse or wrongdoing has occurred. As 
explained in the nerwork security section, a network intrusion detection system 
(NIDS) can alert a system administrator whenever suspicious events occur. Windows 
Event Viewer, shown in Figure 12-32, is an example of a built-in software log. 

File Security 

Computer configuration settings, users' personal information, and other sensitive data 
are stored in files. The safety and protection of these file.s is a vital element in any 
computer security program, and a systems analyst needs to consider the importance 
of encryption, or encoding files to make them unreadable by unauthorized users, and 
permissions, which can be assigned to individual users or to user groups. 

ENCRYPTION As you learned in the section on nerwork security, encryption 
scrambles the contents of a file or document to protect it from unauthorized access. 
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FIGURE 12-32 W indows Event Viewer can log application usage, security settings. and 
system changes. 
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All corporate data must be protected, but encryption is especially important for sen
sitive material such as personnel or financial records. You can encrypt data easily 
using the Professional editions of Windows 8 and Windows 7. In addition, 
Windows 8 offers a feature called BitLocker, which provides additional encryption 
options. To learn more about these terms, visit www.lockergnome.com and search 
for the term efs. 

PERMISSIONS File security is based on establishing a set of permissions, which 
describe the rights a user has to a particular file or directory on a server. The most 
common permissions are read, write, and execute. Typical examples of permissions 
include the following: 

• Read a file - The user can read the contents of the file. 

• Write a file - The user can change the contents of the file. 

• Execute a file - The user can run the file, if it is a program. 

• Read a directory - The user can list the contents of the directory. 

• Write a directory - The user can add and remove files in the directory. 

When assigning file permissions, a system administrator should ensure that each 
user has only the minimum permissions necessary to perform his or her work - not 
more. In some firms, the system administrator has broad discretion in assigning these 
levels; in other companies, an appropriate level of management approval is required 
for any permissions above a standard user level. In any case, a well-documented and 
enforced permissions policy is necessary to promote file security and reduce system 
vulnerability. 

USER GROUPS Individual users who need to collaborate and share files often 
request a higher level of permissions that would enable any of them to change file 
content. A better approach, from a system administrator's viewpoint, might be to 
create a user group, add specific users, and assign file permissions to the group, 
rather than to the individuals. Many firms use this approach because it allows a 
user's rights to be determined by his or her work responsibilities, rather than by job 
title or rank. If a person is transferred, he or she leaves certain groups and joins oth
ers that reflect current job duties. 

User Security 
User security involves the identification of system users and consideration of user
related security issues. Regardless of other security precautions and features, security 
ultimately depends on system users and their habits, practices, and willingness to sup
port security goals. Unfortunately, many system break-ins begin with a user account 
that is compromised in some way. Typically, an intruder accesses the system using the 
compromised account, and may attempt a privilege escalation attack, which is an 
unauthorized attempt to increase permission levels. 

User security requires identity management, comprehensive password protection, 
defenses against social engineering, an effective means of overcoming user resistance, 
and consideration of new technologies. These topics are discussed in the following 
sections. 

IDENTITY MANAGEMENT Identity management refers to controls and procedures 
necessary to identify legitimate users and system components. An identity manage
ment strategy must balance technology, security, privacy, cost, and user productivity. 
Identity management is an evolving technology that is being pursued intensively by 
corporations, IT associations, and governments. 
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The Burton Group, a leading IT security consultant, has described identity man
agement as a "set of electronic records that represent .. . people, machines, devices, 
applications, and services." This definition suggests that not just users, but also each 
component in a system, must have a verifiable identity that is based on unique char
acteristics. For example, user authentication might be based on a combination of a 
password, a Social Security number, an employee number, a job title, and a physical 
location. 

Because of the devastating consequences of intrusion, IT managers are giving top 
priority to identity management strategies and solutions. 

PASSWORD PROTECTION As the section on physical security points out, a secure 
system must have a password policy that requires minimum length, complexity, and a 
limit on invalid login attempts. Although passwords are a key element in any security 
program, users often choose passwords that are easy to recall, and they sometimes 
resent having to remember complex passwords. Even so, IT managers should insist on 
passwords that have a minimum length, require a combination of case-sensitive letters 
and numbers, and must be changed periodically. Unfortunately, any password can be 
compromised if a user writes it down and stores it in an easily accessible location 
such as a desk, a bulletin board, or under the keyboard. 

Several years ago, a hacker made headlines by gaining access to the e-mail account 
of a political candidate. The intruder signed on as the candidate, requested a new pass
word, guessed the answers to the security questions, and was able to enter the account. 
These actions were totally illegal, and constituted a serious felony under federal law. 

SOCIAL ENGINEERING Even if users are protecting and securing their passwords, 
an intruder might attempt to gain unauthorized access to a system using a tactic 
called social engineering. In a social engineering attack, an intruder uses social inter
action to gain access to a computer system. For example, the intruder might pretend 
to be a new employee, an outside technician, or a journalist. Through a series of 
questions, the intruder tries to obtain the information that he or she needs to com
promise the system. A common ploy is for the attacker to contact several people in 
the same organization, and use some information from one source to gain credibility 
and entry to another source. 

An intruder also might contact a service desk and say: "Hi. This is Anna Dressler 
from accounting. I seem to have forgotten my password. Could you give me a new 
one?" Although this request might be legitimate, it also might be an attacker trying to 
access the system. A password never should be given based solely on this telephone 
call . The user should be required to provide further information to validate his or her 
identity, such as a Social Security number, employee ID, telephone extension, and 
company e-mail address. 

One highly publicized form of social engineering is called pretexting, which is a 
method of obtaining personal information under false pretenses. Pretexting, which is 
described in the Federal Trade Commission statement shown in Figure 12-33, is a 
very real threat. The best way to combat social engineering attacks is with employee 
education, more training, and a high level of awareness during day-to-day operations. 

USER RESISTANCE Many users, including some senior managers, dislike tight 
security measures because they can be inconvenient and time consuming. Systems 
analysts should remind users that the company owes the best possible security to its 
customers, who have entrusted personal information to the firm; to its employees, 
who also have personal information stored in company files; and to its shareholders, 
who expect the company to have a suitable, effective, and comprehensive security 
program that will safeguard company assets and resources. When users understand 
this overall commitment to security and feel that they are part of it, they are more 
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Facts for Consumers 

Pretextlng: Your Personal Information Revealed 
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FIGURE 12-33 As the Federal Trade Commission points out, pretexting inYOives obtaining your personal 
information under false pretenses. 
Courlefl' of •.he federal rl'\'!:!e Com:n~oro 

likely to choose better passwords, be more alert to security issues, and contribute to 
the overall success of the company's security program. 

N EW TECHNOLOGIES In addition to traditional measures and biometric devices, 
technology can enhance security and prevent unauthorized access. For example, the 
security token shown in Figure 12-34 is a physical device that authenticates a legiti
mate user. Some firms provide employees with security tokens that generate a numeric 
validation code, which the employee enters in addition to his or her normal password. 

Unfortunately, new technology sometimes creates new risks. For example, a power
ful search application can scan all the files, documents, e-mails, chats, and stored Web 
pages on a user's computer. Although this might provide a convenient way for users to 
locate and retrieve their data, it also can make 
it easier for an intruder to obtain private infor-
mation, especially in a multiuser environment, 
because the program can recall and display 
almost anything stored on the computer. Also, if 
an intruder uses the term password in a search, 
the program might be able to find password 
reminders that are stored anywhere on the com
puter. To increase privacy for multiuser comput
ers, each user should have a separate account, 
with individual usernames and passwords. 

Business and personal users also should use 
caution when they consider cloud-based stor
age and services. In this environment, where 
the technology changes rapidly, the best bet 
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is to work with well-established vendors, 
who can provide significant cloud security 
experience and safeguards. 

FIGURE 12-34 Security tokens, which come in various forms. can 
provide an addrtional level of security. 
if: Shutte:~:xkltro Yong H~U~ 
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Proce dural Security 

Procedural security, also called operational security, is concerned with managerial 
policies and controls that ensure secure operations. In fact, many IT professionals be
lieve that security depends more on managerial issues than technology. Management 
must work to establish a corporate culture that stresses the importance of security 
to the firm and its people. Procedural security defines how particular tasks are to be 
performed, from large-scale data backups to everyday tasks such as storing e-mails 
or forms. Other procedures might spell out how to update firewall software or how 
security personnel should treat suspected attackers. 

All employees should understand that they have a personal responsibility for secu
rity. For example, an employee handbook might require that users log out of their 
system accounts, clear their desks, and secure all documents before leaving for the 
day. These policies reduce the risk of dumpster diving attacks, in which an intruder 
raids desks or trash bins for valuable information. In addition, paper shredders 
should be used to destroy sensitive documents. 

Procedural security also includes safeguarding certain procedures that would be 
valuable to an attacker. The most common approach is a need-to-know concept, 
where access is limited to employees who need the information to perform security
related tasks. Many firms also apply a set of classification levels for access to com
pany documents. For example, highly sensitive technical documents might be 
available only to the IT support team, while user-related materials would be available 
to most company employees. If classification levels are used, they should be identified 
clearly and enforced consistently. 

CASE IN POINT 12.4: CHAIN LINK CONSULTING, INc. 

Chain link Consulting is an IT consulting firm that specializes in system security issues. The 
company's president has asked you to help her put together a presentation to a group of poten
tial clients at a trade show meeting next month. First, she wants you to review system security 
issues, considering all six security levels. Then she wants you to come up with a list of ways that 
Chain link could test a client's security practices, in order to get a real-world assessment of 
vulnerability. 

To make matters more interesting, she told you it was OK to be creative in your recom
mendations, but not to propose any action that would be illegal or unethical. For example, 
it wou ld be OK to pose as a job applicant with false references to see if they were being 
checked, but it wou ld not be appropriate to pick a lock and enter the computer room. 

Your report is due tomorrow. What w ill you suggest? 

Procedural security must be supported by upper management and fully explained 
to all employees. The organization must provide training to explain the procedures 
and issue reminders from time to time that will make security issue.s a priority. 

BACKUP AND RECOVERY 

Every system must provide for data backup and recovery. Backup refers to copying 
data at prescribed intervals, or continuously. Recovery involves restoring the data and 
restarting the system after an interruption. An overall backup and recovery plan that 
prepares for a potential disaster is called a disaster recovery plan. 

The tragic events of September 11, 2001, and increased concern about global ter
rorism have led many companies to upgrade their backup and disaster recovery plans. 
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Backup and Recovery 

Heightened focus on disaster recovery has spawned a whole new industry, which 
includes new tools and strategies. Many IT professionals feel that terrorism concerns 
have raised security awareness throughout the corporate world. Although they are 
separate topics, backup and disaster recovery issues usually are intertwined. The fol
lowing sections cover these topics in more detail. 

Backup Policies 
The cornerstone of business data protection is a backup policy, which contains de
tailed instructions and procedures. An effective backup policy can help a firm con
tinue business operations and survive a catastrophe. The backup policy should specify 
backup media, backup types, and retention periods. 

BACKUP MEDIA Backup media can include tape, hard drives, optical storage, and 
online storage. Physical backups must be carefully identified and stored in a secure 
location. Offsiting refers to the practice of storing backup media away from the main 
business location, in order to mitigate the risk of a catastrophic disaster such as a 
flood, fire, or earthquake. Even if the operating system includes a backup utility, 
many system administrators prefer to use specialized third-party software that offers 
more options and better controls for large-scale operations. 

In addition to on-site data storage, cloud-based storage is growing rapidly. Many 
companies use online backup and retrieval services offered by vendors such as Rocky 
Mountain Software and IBM. For a small- or medium-sized firm, this option can be 
cost effective and reliable. 

BACKUP T YPES Backups can be full, differential, incremental, or continuous. A full 
backup is a complete backup of every file on the system. Frequent full backups are 
time consuming and redundant if most files are unchanged since the last full backup. 
Instead of performing a full backup, another option is to perform a differential 
backup, which is faster because it backs up only the files that are new or changed 
since the last full backup. To restore the data to its original state, you restore the last 
full backup, and then restore the last differential backup. Many IT managers believe 
that a combination of full and differential backups is the best option because it uses 
the least amount of storage space and is simple. 

The fastest method, called an incremental backup, only includes recent files that 
never have been backed up by any method. This approach, however, requires multiple 
steps to restore the data - one for each incremental backup. 

Most large systems use continuous backup, which is a real-time streaming method 
that records all system activity as it occurs. This method requires expensive hardware, 
software, and substantial network capacity. However, system restoration is rapid and 
effective because data is being captured in real time, as it occurs. Continuous backup 
often uses a RAID (redundant array of independent disks) system that mirrors the 
data. RAID systems are called fault tolerant because a failure of any one disk does not 
disable the system. Compared to one large drive, a RAID design offers better perfor
mance, greater capacity, and improved reliability. When installed on a server, a RAID 
array of multiple drives appears to the computer as a single logical drive. Figure 12-35 
on the next page shows a comparison of various backup methods. 

RETENTION PERIODS Backups are stored for a specific retention period after 
which they are either destroyed or the backup media is reused. Retention periods 
can be a specific number of months or years, depending on legal requirements 
and company policy. Stored media must be secured, protected, and inventoried 
periodically. 
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542 Backup and Recovery 

Comparison of Backup Methods 

BACKUP TYPE CHARACTERISTICS PROS AND CONS 

Full Backs up all files. Slowest backup time and Monthly or 
requires the most storage weekly. 
space. Rapid recovery 
because all files are restored 
in a single step. 

Differential Only backs up files that Faster than a full backup and Weekly or daily. 
are new or changed requires less storage space. 
since the last full All data can be restored in 
backup. just two steps by using the 

last full backup and the last 
d ifferential backup. 

Incremental Only backs up files Fastest backup and requires Daily or more 
that are new or the least storage space often. 
changed since the last because it only saves files 
backup of any kind. that have never been backed 

up. However, requires many 
restore steps - one for each 
incremental backup. 

Continuous Real-time, streaming Very expensive hardware, Usually only used 
method that records software, and network by large firms and 
all system activity. capacity. Recovery is very network-based 

fast because system can be systems. 
restored to just before an 
interruption. 

FIGURE 12-35 Comparison of full, differential, incremental, and continuous backup methods. 
@ c~il!: l el!mrll£ 201<1 

Business Continuity Issues 
Global concern about terrorism has raised awareness levels and increased top man
agement support for a busine.ss continuity strategy in the event of an emergency. 
A disaster recovery plan describes actions to be taken, specifies key individuals and 
rescue authorities to be notified, and spells out the role of employees in evacuation, 
mitigation, and recovery efforts. The disaster recovery plan should be accompanied 
by a test plan, which can simulate various levels of emergencies and record the 
responses, which can be analyzed and improved as necessary. 

After personnel are safe, damage to company assets should be mitigated. The plan 
might require shutting down systems to prevent further data loss, or moving physical 
assets to a secure location. Afterward, the plan should focus on resuming business 
operations, including the salvaging or replacement of equipment and the recovery of 
backup data. The main objective of a disaster recovery plan is to restore business 
operations to pre-disaster levels. 

Disaster recovery plans are often part of a larger business continuity plan (BCP), 
which goes beyond a recovery plan, and defines how critical business functions can 
continue in the event of a major disruption. Some BCPs specify the use of a hot site. 
A hot site is an alternate IT location, anywhere in the world, that can support 
critical systems in the event of a power outage, system crash, or physical catastrophe. 
A hot site requires data replication, which means that any transaction on the primary 
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System Obsolescence 

system must be mirrored on the hot site. If the primary system becomes unavailable, 
the hot site will have the latest data and can function seamlessly, with no downtime. 

Although hot sites are attractive backup solutions, they are very expensive. 
However, a hot site provides the best insurance against major business interruptions. 
In addition to hot sites, business insurance can be important in a worst-case scenario. 
Although expensive, business insurance can offset the financial impact of system fail
ure and business interruption. 

SYSTEM OBSOLESCENCE 

At some point, every system becomes obsolete. For example, you might not remember 
punched cards, but they represented the cutting edge of data management back in the 
1960s. Data was stored by punching holes at various positions, and was retrieved by 
machines that could sense the presence or absence of a punched hole. Most full-size 
cards stored only 80 characters, or bytes, so more than 12,000 cards would be needed 
to store a megabyte. Punched cards were even used as checks and utility bills. Today, 
this technology is obsolete. 

Constantly changing technology means that every system has a limited economic 
life span. Analysts and managers can anticipate system obsolescence in several ways 
and it never should come as a complete surprise. 

A system becomes obsolete when it no longer supports user needs, or when the 
platform becomes outmoded. The most common reason for discontinuing a system is 
that it has reached the end of its economically useful life, as indicated by the follow-
0 0 

mg s1gns: 

• The system's maintenance history indicates that adaptive and corrective mainte
nance are increasing steadily. 

• Operational costs or execution times are increasing rapidly, and routine perfec
tive maintenance does not reverse or slow the trend. 

• A software package is available that provides the same or additional services 
faster, better, and less expensively than the current system. 

• New technology offers a way to perform the same or additional functions more 
efficiently. 

• Maintenance changes or additions are difficult and expensive to perform. 

• Users request significant new features to support business requirements. 

Systems operation and support continue until a replacement system is installed. 
Toward the end of a system's operational life, users are unlikely to submit new 
requests for adaptive maintenance because they are looking forward to the new 
release. Similarly, the IT staff usually does not perform much perfective or preventive 
maintenance because the system will not be around long enough to justify the cost. A 
system in its final stages requires corrective maintenance only to keep the system 
operational. 

User satisfaction typically determines the life span of a system. The critical success 
factor for any system is whether or not it helps users achieve their operational and 
business goals. As an IT staff member, you should expect to receive input from users 
and managers throughout the systems development process. You should investigate 
and document all negative feedback because it can be the first signal of system obso
lescence. 

At some point in a system's operational life, maintenance costs start to increase, 
users begin to ask for more features and capability, new systems requests are submitted, 
and the SDLC begins again. 
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544 Future Challenges and Opportuni ties 

fUTURE CHALLENGES AND OPPORTUNITIES 

The only thing that is certain about the future is continuous change. Change itself is 
neither good nor bad - the real issue is how people and companies deal with the 
challenges and opportunities that are bound to occur. 

No one would start a complex journey without a map and a plan. To navigate the 
future of information technology, companies require strategic plans, which were dis
cussed in Chapter 2. An individual also needs a plan to reach to a specific goal or des
tination. This section discusses trends and predictions that will affect all IT 
professionals. To prepare for the challenges ahead, individuals will need to plan and 
develop their knowledge, skills, and credentials. 

Trends and Predictions 

Navigating an IT career can be compared to sailing a small boat in difficult seas. Even 
if you are a very good captain, you will be subjected to forces and circumstances that 
are beyond your control. What you can do is to understand these forces and try to 
prepare for them. Figure 12-36 describes some winds of change that include global
ization, technology integration, cloud computing, and the workplace of the future. 

In addition to the trends described in Figure 12-36, most firms will face economic, 
social, and political uncertainty. Many IT experts believe that in this environment, the 
top priorities will be the safety and security of corporate operations, environmental 
issues, and bottom-line TCO. Gartner Inc. is a leading consulting firm that is well
known for its predictions. Here are some examples of what Gartner sees on its radar 
for the next few years: 

o The financial impact of cybercrime will grow at a compound rate of 10 percent 
per year. 

o Mobile application development using smartphones and tablets will outnumber 
PC-based software by a four-to-one ratio. 

o The price.s for most cloud services will include a global energy surcharge. 

o One of every two e-mail users will rely primarily on a browser, tablet or mobile 
client, instead of a desktop client. 

o Half of all companies will make proof of independent security testing a precon
dition for using any type of cloud service. 

o Twenty percent of Asia-sourced hardware consumed in the U.S. will shift to the 
Americas. 

Gartner also predicted that large enterprises will require suppliers to certify their 
green credentials and sourcing policies. One issue might relate to the explosion of data 
storage and server farms, such as the one shown in Figure 12-37 on page 546. For 
example, in a 2011 press release, Google stated that it continuously uses enough electric
ity to power 200,000 homes, but the company also said that it makes the planet greener 
because people save energy by performing tasks online. Google also predicted that by 
2013, more than 30 percent of its energy needs would be met with renewable sources. 

Strategic Planning for IT Professionals 

An IT professional should think of himself or herself as a business corporation that 
has certain assets, potential liabilities, and specific goals. Individuals, like companies, 
must have a strategic plan. The starting point is to formulate an answer to the follow
ing career planning question: What do I want to be doing three, five, or ten years 
from now? 
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Future Challenges and Opportuni ties 

TREND 

Globalization 

Technology 
Int egration 

Clou d 
Computing 

T he 
W or kplace: 

Critical Thinking 
Creativity 
Adaptabil ity 

DESCRIPTION 

New kinds of corporations 
will be globally integrated, 
driven by the Internet, and 
free of traditional trade 
barriers. 

Powered by an enormous 
increase in computing 
power, new IT models will 
include networks with 
smart, interconnected 
devices such as 
communication systems, 
automobiles, entertainment, 
highway infrastructure, and 

power grids. 

Cloud computing is a new 
model for delivering 
business and IT services. It 
will have a profound impact 

on business strategies, 
including product 
innovation, marketing, 
customer relationships, and 
social media. 

In t he face of worldwide 
competition and enormous 
technology change, firms 
w ill stress innovation, 
vision, and the abil ity to 

adapt rapidly. The ability to 
think crit ically will be vital. 

IMPACT ON IT 
GENERALLY 

Language skills will be 
extremely important. 
Technology will open new 
opportunities for developing 
countries to compete more 
effectively. Knowledge 
workers will communicate 

and collaborate across 
borders and boundaries. 

New technology w ill drive 
major changes in how 
personal and business services 
are provided. Firms will 
compete in a global 
marketplace that will reward 
innovation, creativity, and 
positive societal outcomes. 

The full potential of cloud 
computing will be realized by 
firms that can integrate cloud
based infrastructure, services, 

servers, data access, and a 
secure environment. 
Creativity and innovation will 
be rewarded, and competition 
will be intense. 

Successful IT workers must 
be able to innovate, analyze, 
communicate effectively, and 
" think outside the box." The 
w inners will be those w ho 
can adapt to change and 

embrace new technology and 
new ways of doing business. 

FI GURE 12·36 Major trends and their impact on IT generally and on future systems analysts. 
e Cenu:r:e t.c.:m"'E 10 1<4 

IMPACT ON FUTURE 
SYSTEMS ANALYSTS 

545 

Systems analysts will be 
directly affected by global 
trends. They will probalbly 
work for more firms in their 
careers, be exposed to more 
information, need more 
technical skills, and see 

greater change than at any 
time in history. 

The systems analyst will need 
a mix of business savvy and 
technical skills. He or she will 

have a unique opportunity to 
work at the intersection of 
business operations and IT. 

Synergy between technology 
growth and globalization will 

create jobs and opporwnities 
for people with the r ight 
skills. 

Like any new technology, 
systems development for 
cloud-based applications will 
be a challenge for some, and 
an opporwnity for others. 
Regardless of the 

development method or 
platform, an analyst will 
need business savvy and 
technical know-how to 

help an organization take 
full advantage of the cloud. 

Students preparing for the 
workplace of tomorrow w ill 

need a strong skill set. 
Systems analysts will be 
expected to bring 
communications, modeling, 
problem-solving, decision
making, and critical thinking 
skills to t he workplace -
and to be aware of ethical 

issues that might affect them. 

Working backward from your long-term goals, you can develop intermediate mile
stones and begin to manage your career just as you would manage an IT project. You 
can even use the project management tools described in Chapter 3 to construct a Gantt 
chart or a PERT/CPM chart using months (or years) as time units. Once the plan is 
developed, you would monitor it regularly to see whether you were still on schedule. 
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546 Future Chal lenges and Opportuni ties 

Planning a career is not unlike 
planting a tree that takes several 
years to reach a certain height. 
Once you know the desired height 
and the annual growth rate, you 
can determine when you must 
plant the tree. Similarly, if you 
want to possess a particular educa
tional credential two years from 
now, and the credential takes two 
years to earn, then you need to 
start on it immediately if you want 
to adhere to your planned track. 

IT Credentials and 
Certification 

FIGURE 12-37 The rapid growth of data centers and serrer farms has increased 
energy consumption significantly and raised environmental concerns. 

In recent years, technical creden
tials and certification have become 
extremely important to IT employ
ers and employees. In a broad sense, e S!v..tJ:rT.ocWOI~ Muk 

credentials include formal degrees, 
diplomas, or certificates granted by learning institutions to show that a certain level of 
education has been achieved successfully. The term certification also has a special 
meaning that relates to specific hardware and sofrware skills that can be measured and 
verified by examination. For example, a person might have a two- or four-year degree 
in Information Systems and possess a CompTIA A+ certification, which attests to the 
person's computer hardware knowledge and skills. Many IT industry leaders offer 
certification, including Microsoft, Cisco, Novell, Oracle, and Sun Microsystems. 

Crit ical Thinking Skills 

In additional to technical skills, IT professionals must have soft skills, such as com
munications, interpersonal, and perceptive abilities. IT professionals also need critical 
thinking skills to succeed in the workplace. 

Our digital society is inundated with massive amounts of data. Data mining, clever 
algorithms, and technical innovation are important, but the most valuable asset is an 
employee who can solve problems. The IT community has become interested in critical 
thinking skills that can help a person find, organize, analyze, and use the information 
he or she needs on the job. Many employers now seek critical thinkers who can locate 
data, identify important facts, and apply their knowledge in real-world decisions. 

Many training courses exist for technical skills, but how do you develop your criti
cal thinking skills? The best answer is to practice by performing tasks that resemble 
actual workplace tasks. As a future systems analyst, you already have an advantage 
you know how to develop models, organize data, and recognize patterns. You can 
also complete the Critical Thinking Challenge exercises at the end of each chapter. 
These exercises require critical thinking skills, and can help you learn, practice, and 
apply skills that you can take to the workplace. 

IT professionals also should be aware that the Educational Testing Service (ETS) 
provides assessment and certification of critical thinking skills, as shown in 
Figure 12-38. The scenario-based iSkills® test measures perception, organization, 
analysis, problem solving, and decision making . .Just as with hardware or software 
skills, formal certification is valuable in the job marketplace, but the greatest value is 
in learning the skills and using them to achieve your career goals. 
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FI GU RE 12-38 Employers like to hire people who can think logically and effectively. The Educational Testing 
Service (ETS) measures critical thinking skills using an interactive test w ith realistic scenarios, and will provide 
certificates to students who are proficient. 
e 20 12 11y h.\1::1!.~:.; ·res~Jne seMflce 

Many instructors find that individual and team-based exercises can strengthen 
critical thinking skills. Examples include games, puzzles, brainstorming, creative 
problem-solving, decision tables, working with ethical questions, Boolean logic, 
Venn diagrams, and using cause-and-effect tools such as Pareto charts, X-Y diagrams, 
and fishbone diagrams, all of which can be found in this textbook. 

Jamie just completed a routine security audit on the company's information systems, and 
she found several areas of vulnerability. For example, file permissions have not been 
updated in some t ime, no comprehensive password policy exists, and network traffic is not 
fully encrypted. She noted these areas, among others, in a report to Tamika, her supervisor. 
The report included specific recommendations to fix the problems. 

Tamika responded by saying that budgets are t ight r ight now, and she could not approve 
Jamie's requests t o resolve these issues.As an IT professio nal, Jamie is very uncomfor table 
with the r isk level, but she has been unable to sway Tamika. When Jamie discussed the sit ua
t ion with her fr iend, Ethan, he said, "Why worry about it ? If it 's good enough for Tamika, it 
should be good enough for you:· 

What do you think of Ethan's advice, and why? Is this an ethical question? If Jamie still is 
uncomfortable, what are her optio ns? 
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548 C hapter Summary 

CHAPTER SUMMARY 

Systems support and security cover the period from the implementation of an infor
mation system until the system no longer is used. A systems analyst's primary involve
ment with an operational system is to manage and solve user support requests. 

Corrective maintenance includes changes to correct errors. Adaptive maintenance 
satisfies new systems requirements, and perfective maintenance makes the system 
more efficient. Adaptive and perfective maintenance changes often are called enhance
ments. Preventive maintenance is performed to avoid future problems. 

The typical maintenance process resembles a miniature version of the systems 
development life cycle. A systems request for maintenance work is submitted and 
evaluated. If it is accepted, the request is prioritized and scheduled for the IT group. 
The maintenance team then follows a logical progression of investigation, analysis, 
design, development, testing, and implementation. 

Corrective maintenance projects occur when a user or an IT staff member reports 
a problem. Standard maintenance procedures usually are followed for relatively 
minor errors, but work often begins immediately when users report significant errors. 

In contrast to corrective maintenance, adaptive, perfective, and preventive mainte
nance projects always follow the organization's standard maintenance procedures. 
Adaptive maintenance projects occur in response to user requests for improvements 
to meet changes in the business or operating environments. The IT staff usually initi
ates perfective maintenance projects to improve performance or maintainability. 
Automated program restructuring and reengineering are forms of perfective mainte
nance. In order to avoid future problems, IT staff perform preventive maintenance, 
which involves analysis of areas where trouble is likely to occur. 

A maintenance team consists of one or more systems analysts and programmers. 
Systems analysts need the same talents and abilities for maintenance work as they use 
when developing a new system. Many IT departments are organized into separate 
new development and maintenance groups where staff members are rotated from one 
group to the other. 

Configuration management is necessary to handle maintenance requests, to man
age different versions of the information system, and to distribute documentation 
changes. Maintenance changes can be implemented as they are completed or a release 
methodology can be used in which all noncritical maintenance changes are collected 
and implemented simultaneously. A release methodology usually is cost effective and 
advantageous for users because they do not have to work with a constantly changing 
system. Systems analysts use functional, allocated, and product baselines as formal 
reference points to measure system characteristics at a specific time. 

System performance measurements include response time, bandwidth, throughput, 
and turnaround time. Capacity management uses those measurements to forecast 
what is needed to provide future levels of service and support. Also, CASE tools that 
include system evaluation and maintenance features can be used during the systems 
operation, security, and support phase. 

Security is a vital part of every computer system. System security is dependent 
upon a comprehensive security policy that defines how organizational assets are to be 
protected and how attacks are to be responded to. 

Risk management creates a workable security policy by identifying, analyzing, 
anticipating, and reducing risks to an acceptable level. Because information systems 
face a wide array of threats and attacks, six separate but interrelated security levels 
should be analyzed: physical security, network security, application security, file secu
rity, user security, and procedural security. Physical security concerns the physical 
environment, including critical equipment located in a computer room, as well as 
safeguards for servers and desktops throughout the company. Network security 
involves encryption techniques, as well as private networks and other protective 
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Chapter Summary 

measures, especially where wireless transmissions are concerned. Application security 
requires an understanding of services, hardening, application permissions, input vali
dation techniques, software patches and updates, and software logs. File security 
involves the use of encryption and permissions, which can be assigned to individual 
users or to user groups. User security involves identity management techniques, a 
comprehensive password protection policy, an awareness of social engineering risks, 
and an effective means of overcoming user resistance. Procedural security involves 
managerial controls and policies that ensure secure operations. 

Data backup and recovery issues include backup media, backup schedules, and 
retention periods, as well as backup designs such as RAID and Web-based backups. 

All information systems eventually become obsolete. The end of a system's eco
nomic life usually is signaled by rapidly increasing maintenance or operating costs, 
the availability of new software or hardware, or new requirements that cannot be 
achieved easily by the existing system. When a certain point is reached, an informa
tion system must be replaced, and the entire systems development life cycle begins 

0 

a gam. 
Many IT experts predict intense competition in the future, along with economic, 

political, and social uncertainty. Facing these challenges, top IT priorities will be 
the safety and security of corporate operations, environmental concerns, and bottom
line TCO. 

An IT professional should have a strategic career plan that includes long-term 
goals and intermediate milestones. An important element of a personal strategic plan 
is the acquisition of IT credentials and certifications that document specific knowl
edge and skills. Many IT industry leaders offer certification. In addition to technical 
ability, other skills, such as critical thinking skills, also are extremely valuable. 
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Chapter Exercises 

Questions 
1. Describe four types of system maintenance and provide two examples of each type. 
2. As an IT manager, would you assign newly hired systems analysts to maintenance projects? Why or 

why not? 
3. What is configuration management and why is it important? 
4. Define the term what-if analysis. How could you use a spreadsheet in capacity planning? 
5. What is a release methodology? Why is version control important? 
6. Define the following terms: response time, bandwidth, throughput, and turnaround time. How are the 

terms related? 
7. What are some key issues that you must address when considering data backup and recovery? 
8. Explain the concept of risk management, including risk identification, assessment, and control. 
9. What are the six security levels? Provide examples of threat categories, attacker profiles, and types of 

attacks. 
10. Provide an example of technical obsolescence, and explain how it can be a threat to an information 

system. 

Discussion Topics 
1. Assume that your company uses a release methodology for its sa les system. The current version is 5.5. 

Decide whether each of the following changes would justify a version 6.0 release, or be included in a 
version 5.6 update: (a) Add a new report, (b) add a Web interface, (c) add data validation checks, (d) 
add an interface to the marketing system, and (e) change the user interface. 

2. The four types of IT system maintenance also apply to other industries. Suppose you were in 
charge of aircraft maintenance for a small airline. What would be a specific example of each type 
of maintenance? 

3. An IT manager assigns programmers and systems analysts to maintenance projects if they have less 
than two years of experience or if they received an average or lower rating in their last performance 
evaluation. Do you agree with this practice? 

4. What are the most important IT security issues facing companies today? Have these changed in the last 
five years, and will they continue to change? How should companies prepare themselves for security 
threats and problems in the future? 

Projects 
1. Using the Internet, locate a software package designed to automate version control. List the key fea

tures and describe your findings in a brief memo. 
2. Develop a process for managing change requests and design a form to handle a generic change request. 

The process should include a contingency plan for changes that must be resolved immediately. 
3. Visit the IT department at your school or at a local company and find out whether performance mea

surements are used. Write a brief report describing your findings. 
4. Explain how to use the Goal Seek feature in Microsoft Excel, and create a worksheet that demon

strates this feature. 
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ApplyYour Knowledge 

This section contains four mini-cases. Each case describes a situation, explains your role, and requires you to apply 
what you leamed in the chapter. 

I 

2 

Floor C andy 

Floor Candy is a small firm that manufactures high-quality rugs and carpets. Using special software, 
the company can translate a customer sketch into an attractive custom design. Three years ago, the IT 
staff developed a Web-based order system. The system has performed well, and most maintenance has 
involved correcting minor errors. Now the company would like to add more features, including menu· 
driven design tools, and a more customer-friendly interface. 

Tasks 

1. What types of maintenance has the IT staff performed? What types of maintenance will they 
perform if new features are added? 

2 . If new features are added, what methodology should the IT staff use to add the functions and 
enhancements? 

3. What IT security measures should the firm adopt? Prepare a security checklist, and be sure to 
consider all six security levels. 

4. Even though the new system is only three years old, the marketplace changes constantly. In three 
more years, should Floor Candy consider replacing the new system? What factors and information 
should guide that decision? 

Paperback Press 
Paperback Press specializes in reprinting classic literature. Three years ago, the company implemented 
a new system to track inventory and signal when books need to be reprinted. The new system was well 
received by users, and inventory problems have decreased significantly. Since the inventory system be
came operational, however, users have requested increased functionality and changes in screen forms and 
reports. You have been called in as a consultant to help the company make some decisions about system 
mamtenance. 

Tasks 

1. Should Paperback Press have a specific process to manage future changes and enhancements? What 
should it be? 

2. If new features are added, what methodology should the IT staff use to add functions and enhance· 
ments? 

3. Suppose that you had to assign specific IT staff members to maintain the inventory control system. 
How would you accomplish the task? Describe your strategy in a brief memo. 

4. What should Paperback Press watch for to detect possible obsolescence in the future? Develop a 
checklist with specific examples that management could use. 
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3 

4 

Budget Travel 
Budget Travel provides business travel arrangements through 12 metropolitan offices. A key selling point 
is the firm's client management database, which includes preferences such as airline seating choices, fa
vorite rental cars, and hotel options. Budget Travel purchased the client management software as an off
the-shelf vendor package and modified the program to meet the company's needs. The package has been 
operational for one year and has performed well. Budget Travel now wants to expand its operation by 
adding six more locations. Management has asked you to help the company plan what will be needed in 
IT support for the business expansion. 

Tasks 

1. What capacity planning issues should the company consider? 
2. What performance and workload measurement issues should the company consider at this time? 
3. Should the company establish a system baseline before the integration of the six new sites? Explain 

your answer. 
4. As an IT consultant, you should learn as much as you can about the client's business, including the 

impact of the Internet on the travel agency business. Research this issue online, and decide what 
strengths, weaknesses, opportunities, and threats exist for Budget Travel. 

Sherwood Associates 
Sherwood Associates is an IT consulting firm that develops new systems and maintains older systems for 
its clients . Sherwood recently was hired to address security concerns regarding an existing system that 
was developed by another firm. The client is concerned a bout the security of customer information. They 
recently terminated several employees for poor performance, and they are worried that confidential data 
might have been compromised. Also, after an extensive audit, several laptops seem to be missing. 

Tasks 
1. What IT security measures should the firm adopt? Prepare a security checklist, and be sure to con-

sider all six security levels. 
2. What physical security measures can be implemented to safeguard equipment? 
3. How would you suggest that mobile devices be secured? 
4. How can the firm keep its data secure? 
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Case Studies 

Each chapter includes a Chapter Case, a Continuing Case, a Capstone Case, and an Online Case Simulation. You can 
leam more about the Online Case Simulation in the MIS CourseMate Features section. 

Chapter Case: Best of the Best! (BoB) 

Best of the Best! uses the name BoB in its advertising. As the firm's slogan points out, the quality is 
the same, no matter how you look at it. BoB imports and sells gourmet coffees, cheeses, and spe
cialty foods from around the world. BoB operates 12 retail stores in large malls, and also sells to 
online customers. 

Background 

About a month ago, BoB implemented a new point-of-sale (POS) system at all locations. Using a 
client/server design, the workstations in the firm's 12 retail stores are networked to a server at the 
main office. Sales reps in the stores use the system to record sales transactions, manage customer 
accounts, and to print various daily, weekly, and monthly reports. 

When the new sales system was installed, the IT development team conducted extensive train
ing for the sales staff, and set up a support desk. The IT team also prepared a user manual and 
distributed copies to all sales and office staff. 

Store managers have reported that sales-people do not like the new system and find it very 
confusing. When an IT support person visited the stores to investigate the problem, she discovered 
that the new people were having problems with the interface, and could not understand the user 
manual. They said that it was unclear, very hard to read, and did not use familiar terms. When she 
asked for examples of confusing instructions, the sales staff showed her the following examples: 

• Obtaining the authorization of the store manager on Form RBK-23 is required before the 
system can activate a customer charge account. 

• Care should be exercised to ensure that the BACKSPACE key is not pressed when the key 
on the numeric keypad with a left-facing arrow is the appropriate choice to accomplish 
nondestructive backspacing. 

• To prevent report generation interruption, the existence of sufficient paper stock should 
be verified before any option that requires printing is selected. If not, the option must be 
reselected. 

• The F2 key should be pressed in the event that a display of valid merchandise codes is re
quired. That same key terminates the display. 

Tasks 

1. What should BoB have done to avoid this situation? 
2. Should the sales support staff ask the IT department to rewrite the user manual as a mainte

nance project, or should they request more training for sales staff? Can you offer any other 
suggestions? 

3. Rewrite the user manual instructions so they are clear and understandable, and use the 
guidelines in Communications Tools found in Part A of the Systems Analyst's Toolkit. What 
steps would you take to test the new version? 

4. In the process of rewriting the user manual instructions, you d iscover that some of the in
structions were not changed to reflect system maintenance and upgrade activities. A request 
form on the firm's intranet, for example, has replaced Form RBK-23. BoB also has phased 
out printed reports in favor of online reports, with a menu-driven interface. Rewrite the user 
manual instructions to reflect the changes. 
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Continuing Case: Personal Trainer, Inc. 

Personal Trainer, Inc. owns and operates fitness centers in a dozen Midwestern cities. The centers 
have done well, and the company is planning an international expansion by opening a new "su
percenter" in the Toronto area. Personal Trainer's president, Cassia Umi, hired an IT consultant, 
Susan Park, to help develop an information system for the new facility. During the project, Susan 
will work closely with Gray Lewis, who will manage the new operation. 

Background 
System changeover and data conversion were successful for the new Personal Trainer system. The 
post-implementation evaluation indicated that users were pleased with the system. The evaluation 
also confirmed that the system was operating properly. Several users commented, howeve~; that 
system response seemed slow. Susan Park, the project consultant, wants to meet with you to dis
cuss operation, maintenance, and security issues affecting the new system. 

Tasks 

1. What might be causing the slow response time? Prepare a brief memo explaining system 
performance and workload measurement, using nontechnical language that Personal Trainer 
users can understand easily. 

2. What could be causing the network slowdowns at Personal Trainer? If a problem does exist, 
which performance and workload measures would you monitor to pinpoint the problem? 

3. At the end of the systems analysis phase, you studied the economic feasibility of the system 
and estimated the future costs and benefits. Now that the system is operational, should 
those costs and benefits be monitored? Why or why not? 

4. You decide to prepare a security checklist for Personal Trainer. Prepare a list of security is
sues that the firm should evaluate and monitor. Be sure to organize the items into categories 
that match the six security levels. 

Capstone Case: New CenturyWellness Group 

New Century Wellness Group offers a holistic approach to healthcare with an emphasis on pre
ventive medicine as well as traditional medical care. In your role as an IT consultant, you will help 
New Century develop a new information system. 

Background 

You implemented the new system at New Century Wellness Group successfully, and the staff has 
used the system for nearly four months. Overall, New Century is pleased with the improvements 
in efficiency, office productivity, and patient satisfaction. 

Some problems have surfaced, however. The office staff members call you almost daily tore
quest assistance and suggest changes in certain reports and forms. You try to be helpful, but now 
you are busy with other clients. Actually, your contract with New Century required you to provide 
support only during the first three months of operation, but you want to encourage them to begin 
working on Phase Two of the computer upgrade project. Anita Davenport, New Century's office 
manager, reported that the system seems to slow down at certain times during the day, making it 
difficult for the staff to keep up with its workload. Also, you are increasingly are concerned about 
system security. A recent article in the local newspaper described an incident where a disgruntled 
former employee was planning to break into a computer system and destroy or alter data . 

Tasks 

1. What might be causing the slow response time? Prepare a brief memo explaining system 
performance and workload measurement, using nontechnical language that New Century 
users can understand easily. 

(continued) 
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556 CASE Tool Workshop 

2. New Century's partners asked you to provide ongoing maintenance for the new system. In 
order to avoid any misunderstanding, you want to provide a brief description of the various 
types of maintenance. Prepare a brief memo that does this, and include at least two realistic 
examples of each type of maintenance. 

3. Although the system has been operational for a short time, users already have submitted 
several requests for enhancements and noncritical changes. Should New Century use a main· 
tenance release methodology to handle the requests? Why or why not? 

4. What are the main security issues that New Century should address? Prepare a memo that 
lists the primary concerns and offers a specific recommendation for dealing with 
each issue. 

CASE Tool Workshop 

Systems analysts use CASE tools to help them plan, build, and maintain information systems. To leam more about 
CASE tools, tum to Part B of the Toolkit that follows Chapter 12. You can complete these tasks with the Visible 
Analyst® CASE tool, which is available with this textbook or a similar tool. 

Background 
Suppose that you are evaluating various CASE tools, and you want to learn more about built-in security and 
performance enhancement issues. 

Tasks 

1. Using the Help feature, determine what security features are available in Visible Analyst®, or another 
CASE tool. Describe what you found in a brief memo, and include screen shots if possible. 

2. Can Visible Analyst®, or another CASE tool, enhance system performance by speeding up access to 
stored data? If so, how would that be accomplished? 
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MIS CourseMate Features 

If you have an MIS CourseMate access code, you can reinforce and extend your learning with premium content 
created for this textbook. For example, you can launch interactive Video Learning Sessions to help you understand 
systems development concepts and practice your skills. In addition, you can use MindTap Reader, which is a full, 
interactive, digital e-book. 

MIS CourseMate also offers many learning features within each chapter, including an O nline Case Simulation, a 
Critical Thinking Challenge,Video Learning Session Tasks, and a set of Leam It Online activities. To log on to the MIS 
CourseMate site at www.cengagebrain.com, you must create a student account and register this book 

• 
Session 12: Managing Systems Support and Security SCR 
Overview 
The SCR Associates case study is a Web-based simulation that allows you to practice your skills in a real
world environment. The firm offers IT consulting, solutions, and training. SCR p lans to open a new high
tech training center, and needs co develop a Training Information Management System (TIMS) to support 
the center. You are a newly hired systems analyst reponing to Jesse Baker, systems group manager, and will 
help her develop the system. 

The case study ta kes you to the SCR Web sire, where you receive e-mail and voice mail messages from 
Jesse, obtain information from SCR's resource libraries, and perform various casks. Jesse has high stan
dards, but seems very fair. She. made it clear chat she expects your work co be accurate, thorough, and 
professional. 

Before You Begin 
To prepare. for chis work session, you should review the following topics: 

• Service desks 
• Version control, configuration management, and capacity planning 
• System security 

How Do I Use the Online Case Simulation? 
• Read the preview, and review the Chapte.r 1 background material, if necessary. 
• Visit rhe. MIS CourseMare \Veb sire at www.cengagebrain.com, locate rhe SCR Case Simulation, and 

click the intranet link. Enter your name and the password sadlOe. 
• When the opening screen displays, select chis session. Then check your e-mai l and voice mail, and start 

to work on your task list. 

Preview: Session 12 

You assisted you r supervisor, Jesse Baker, in various implementation casks, and the TIMS system is up and 
running. Now she wants you to focus on system operation, support, and security casks. Specifically, she 
wants you to work on a service desk, version control, configuration management, capacity planning, and 
system security issues. She also wants you to create a checklist that will help SCR know when the TIMS 
system is reaching the end of its useful life. 
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Critical Thinking Challenge 

In addition to technical ability, IT professionals need critical thinking skills. This feature can help you practice per
cept ion, organization, analysis, problem-solving, and decision-making skills that will be valuable in the workplace. 
You can visit www.crit icalthinking.org to learn more about cr itical thinking and why it is so important. 

Background 
Your team leader wants to develop a standard method for rating and ranking maintenance requests for 
the new Cl system. The idea is to develop some type of grid that could suggest priorities based on the type 
of maintenance requested and the potentia l impact on operations. When you review your notes from your 
systems analysis textbook, you realize that you used a similar approach when you created a risk matrix in 
Chapter 3, developed an evaluation model in Chapter 7, and selected a changeover method in Chapter 11. 

The team leader also wants to test IT security levels with a simulated attack, something like a fire d rill. 
The planned exercise would include realistic threats that will allow the team to evaluate responses and se
curity procedures. 

Practice Tasks 

Visit the MIS CourseMate Web site at www.cengagebrain.com. Then navigate to the resources for this 
chapter and locate the Critical Thinking Challenge feature. You will complete two Practice Tasks, using 
what you learned in the chapter. Then you can check your answers to be sure you're ready for the Chal
lenge Tasks. 

Challenge Tasks 
After you complete the Practice Tasks, you learn about new developments at Game Technology. 

Your initial design was good, but the team leader wants you to try another approach. She put these 
questions to you: "Should corrective maintenance get a higher priority than other types of maintenance? 
Why or why not? Should cost-benefit issues be considered? If so, how would this be done?" Also, your 
security plan was good, but did not go far enough. The team leader wants you to include at least five more 
types of attacks, with examples and suggested responses. 

To continue, navigate to the Critical Thinking Challenge feature for this chapter, select the Challenge 
Tasks, and follow the instructions. 

Cql~Ti~ 20U C<~ ~ All Ri~ Jt~\'fd, Ml)' WI bee~ 0(&111(<,1. ~ d11p~. in wholo Ill' i3 fWl.-~ w tl~nx :i,Vr.s. Wtt(' tir.l pv!)> OC'!II«II m.or be W!'fm1«1 £rvm e:,e elk-o.lk ~ t01r('4«(t.), 
&litQria) nvkw hMo ok(tll(l.l lh;,l •n)· w~ IX'!I1«11 Otoe$ n\1'1 a81(riollll) ' illt'!«ttllt q.-utJI I~"ttin& e<pcno:!>,Jf, (:(Oft(: IA-=c re.e...,~ !he :i~ 10 ~~ l!<.kliti(IO'I.-1 QO!I1(tl1 ll WI)' d~«~ -1 $11bo(qunr; n,;;. fO!riW«~, m;uiro ._ 

I 97812851713·~0_CH12.indd 558 17/01113 7:49AM I 



MIS CourseMare Features 

Video Learning Sessions 

Video Learning Sessions can help you understand systems development concepts and practice 
your skills. In this scenario, you will help design a Video Learning Session for this chapter. 

Before You Begin 

Review the chapter and list rhe main topics. Which ones did you find difficu lt to understand, 
and why? Can you chink of other ways to explain the topics? 

Training Tasks 

Suppose the IT training manager wants ro encourage ream members to watch the Video Learning Sessions. 
She wants you to submit a proposal for a new session that would explain rhe key topics in chis chapter. 

1. Which topics would you choose? 
2. \Y/har specific skills or concepts would you include in the session? 
3. How would you present rhe material? 
4. Describe at least three graphic images that you would include in rhe video session. 

Learn It Online 

In each chapter, you can use this feature to apply your knowledge and practice your skills. The exercises include 
Chapter Reinforcement Questions, Flash Cards, Practice Tests, and various games, such as Vvho Wants To Be a 
Computer Genius?. Vvhee/ o(Terms, and the Crossword Puzzle Challenge. 
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THE SYSTEMS ANALYST'S TOOLKIT 

WE'RE GOING TO U5E 
CMMI . IT'S A MODEL 
FO~ DEVELOPING A 
~OCESS TO ~EATE 

0~ IT MIGHT GE A 
P~OCESS FO~ CI\EA TlNG 

A FAAMEWO~K TO 
MAKE A MODEL. 

THE~E'S NO GIAlGET 
F~ TAAlNl NG, SO 
WE'll GE ~EL YING 

ON GUESSING MO~E 
A ffiAMEWO~K. ) THAN USUAL. 

1 \ 

Can you figure out what Oil bert's boss is talking about? He is using jargon that makes no sense. 

Worse yet, he is providing no leadership. Hopefully, when you complete the Systems Analyst's 

Toolkit, you will do a much better job! 

The Systems Analyst's Toolkit presents a valuable set of skills and knowledge that you can use 

throughout the systems development process. 

Part A discusses communication tools that can help you write clearly, speak effectively, and 

deliver powerful presentations. 

Part B describes CASE tools that you can use to design, construCt, and document an infor

mation system. 

Part C demonstrates financial analysis tools you can use to measure project feasibility, 

develop accurate cost-benefit estimates, and make sound decisions. If you have MIS 

CourseMate, you can view three Video Learning Sessions that explain these fi nancial 

analysis tools. 

Part D describes Internet resource tools that you can use to locate information, obtain 

reference material, and monitor IT trends and developments. 

.. . 
SYSTEMS NW. YS'I"S TOOU<IT 
I'.,A~T
P-. 8 CASE r001a 
PoiiC F-~T
PM 0 I'Umll RMDI«e Toall 

----------- -

• • 
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OBJECTIVES 
When you finish this part of the Toolkit, you 
will be able to: 
• List overall guidelines for successful 

commumcanons 

• Write effective letters, memos, and e-mail 
messages 

• Measure the readability of written material 
• Organize and prepare written reports that 

are required during systems development 

• Follow guidelines for effective oral 
commumcanon 

• Plan, develop, and deliver a successful 
presentation 

• Use effective speaking techniques to achieve 
your objectives 

• Manage and strengthen your communication 
skills 

Communication 
Tools 

In Part A of the Systems A nalyst's Toolkit, you will learn 

about written and oral communication skills that you will 

need to use as a systems analyst. 

A successful systems analyst must have good 
written and oral communication skills to perform 
his or her job effectively. Never underestimate the 
importance of effective communication, whether 
you are using a memo, e-mail, an oral presentation, 
or a social networking site to convey your ideas. 
The following guidelines will help you prepare and 
deliver effective presentations. Remember, however, 
that nothing increases your ability to communicate 
better than practicing these skills. 
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Introduction 563 

PREVIEW CASE: Mountain View College Bookstore 

Background: Wendy Lee, manager of college services at Mountain View College, 
wants a new information system that will improve efficiency and customer service 
at the three college bookstores. 

In this part of the case, Tina Allen (systems analyst) and David Conroe (student 
intern) are talking about communication tools and techniques. 

Participants: 
Location: 

Tina and David 
Mountain View College Cafeteria, at the beginning of the bookstore 
information system project 

Discussion topics: Guidelines for successful oral and written communications 

Tina: 

David: 
T ina: 

David: 

Tina: 

David: 
Tina: 

David: 
Tina: 

David, before we start the project for Wendy, let 's talk about wr itten and oral communication tools 
and techniques. We'll be using these throughout the systems development process. 

Fine with me. I've always enjoyed my English and writing courses. 

Well, everything you learned in school cer tainly applies in t he workplace. The basic pr inciples of 
good communications apply everywhere. But in a business environment there are some addit ional 
issues to keep in mind. 

Such as? 

For example, you will be preparing documents, presentations, and training mater ial for users. In each 
situation, you have to consider the audience very carefully, including their technical knowledge, o rgani
zational level, and experience. You'll need to adjust your approach based on those factors, and be 
aware of t he readability of your wri tten work. A lso, you'll be using e-mail as a pr imary communica
t ions tool. 

I understand. Are there any special ground rules for using e-mail? 

Well, e-mail can be more casual than typical business writ ing - but not too casual. We'll talk about 
that, along w ith ways to maximize your online effectiveness using software such as Microsoft Outlook. 
Also, we'll go over some guidelines for prepar ing presentations. 

Sounds good to me. When do we start? 

Right now. Here's a task list to get us under way: 

MOUNTAIN VIEW COllEGE 

FIGU RET K A -1 Typical communication tasks. 
e Cc,~e L:'.:m:nz 20 14 
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Communicator 

Successful Communication Strategies 

SUCCESSFUL COMMUNICATION STRATEGIES 

Successful communication does not just happen. Usually, it is the result of a specific 
strategy that includes careful planning, hard work, and practice. To be a successful 
communicator, you must consider five related questions about yourself, your audi
ence, and your objectives: why, who, what, when, and how. You also must consider 
the cultural context of your communication. Above all, you must know your subject 
and have confidence in yourself. 

Why, Who, What, W hen, and How 

The why, who, what, when, and how of communications are important questions that 
you must answer before you communicate. These five questions are described in the 
following section. 

WHY Know why you are communicating, and what you want to accomplish. Ask 
yourself the question, "Is this communication necessary, and what specific results am 
I seeking?" Your entire communication strategy depends on the results that you need. 

WHO Know who your targets are. Chapter 1 describes how information needs of 
users depend on their organizational and knowledge levels. When communicating 
with management, for example, sometimes a fine line exists between saying enough 
and saying too much. Each situation is different, so you must use good judgment and 
be alert for input from your audience. 

W HAT Know what is expected of you and when to go into detail. This is directly 
related to knowing who your targets are and the organizational and knowledge levels of 
your audience. For example, a vice president might expect less detail and more focus on 
how a project supports the company's strategic business goals. You must design your 
communications just as carefully as your systems project. For example, will the recipi
ents expect you to address a specific issue or topic? Will they expect cost estimates or 
charts? Design your communications based on the answers to those questions. 

Message 

Cultural 
Context 

Action or response 

Audience 

WHEN Know when to speak and when to 
remain silent and let others continue the dis
cussion. To be an effective speaker, you must 
be a good listener - and use audience feed
back to adjust your presentation. Good tim
ing is an essential part of every presentation. 
Your delivery must be paced properly - too 
fast and you will lose your audience; too 
slow and they might become bored. 

HOW Know how to communicate effec
tively. You can strengthen your communica
tion skills by using Toolkit suggestions, 
reflecting upon your own experiences, and 
observing successful and unsuccessful tech
niques used by others. 

Cultural Context 

FIG U RE T K A-2 Every communication takes place within an overall 
cultural context. 

Communication strategy is affected by the 
cultural context in which the communication 
takes place, as shown in Figure TK A-2. 
Cultural factors can include geography, f>Cc:!E~ l.e!rnttt: 2CIL 
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Writ ten Communications 

background, educational level, and societal differences, among others. These differ
ences must be considered when asking and answering the why, who, what, when, and 
how questions. 

In addition to these factors, you learned in Chapter 1 that corporate culture is very 
important. A corporate culture includes the beliefs, rules, traditions, values, and atti
tudes that define a company and influence its way of doing business. To be successful, 
a systems analyst must understand, and work within this culture. For example, if you 
speak to a group in a company that encourages a highly participative style, you might 
want to solicit feedback, invite audience comments, or conduct a poll during your 
presentation. Similarly, if the organization or group is very formal, or very informal, 
you might want to adjust your sryle accordingly. 

Know Your Subject 

No matter how well you plan your communication, you must know your subject 
inside and out. Your credibility and effectiveness will depend on whether others 
believe you and support your views. No one can know everything, so it is important 
to adopt a specific preparation strategy. For example, before a presentation, con
sider what others expect you to know and what questions they will ask. No matter 
how well you prepare, however, you will not have an answer for every question. 
Remember that it is better to say, "I don't know, but I'll find out and get back to 
you," rather than to guess. 

WRITTEN COMMUNICATIONS 

Good writing is important because others often judge you by your writing. If you make 
a mistake while speaking, your audience probably will forget it. Your written errors, 
however, might stay around for a long time. Grammatical, typographical, and spelling 
errors distract readers from your message. Your written communications will include 
e-mail messages, memos, letters, workgroup communications, and formal reports. 

Writing Style and Readability 

If you have not taken a writing course, you should consider doing so. If you have a 
choice of courses, select one that focuses on business writing or technical writing. Any 
writing class, however, is worth the effort. Most bookstores and libraries have excellent 
books on effective communications, and many Internet sites offer writing guidelines, tips, 
and grammar rules. As you prepare written documents, keep in mind the following 
suggestions: 

1. Know your audience. If you are writing for nontechnical readers, use terms 
that readers will understand. 

2. Use the active voice whenever possible. For example, the active voice sentence 
"Tom designed the system," is better than, "The system was designed by Tom," 
which is an example of the passive voice. 

3. Keep your writing clear, concise, and well-organized. Each paragraph should 
present a single topic or idea. 

4. Use an appropriate style. For example, use a conversational tone in informal 
documents and a business tone in formal documents. 

5. Use lists. If a topic has many subtopics, a list can organize the material and 
make it easier to understand. 

6. Use short, easy-to-understand words. Your objective is not to impress your 
audience with the size of your vocabulary. 
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566 Written Communications 

7. Avoid repeating the same word too often. Use a thesaurus to locate synonyms 
for frequently repeated words. Many word processing programs include a the
saurus and other tools to help you write better. 

8. Check your spelling. You can use the spell checker in your word processing pro
gram to check your spelling, but remember that a spell checker is a tool that 
identifies only words that do not appear in the program's dictionary. For exam
ple, a spell checker will not identify instances when you use the word their, 
instead of the word there. 

9. Check your grammar. Most word processing programs include a grammar 
checker, which is a tool that can detect usage problems and offer suggestions. 
When you use a grammar checker, you can set various options to match the 
level and style of the writing and to highlight or ignore certain types of usage. 
For example, you can set the grammar checker in Microsoft Word to check 
grammar rules only, or you can configure it to check writing style, as shown 
in Figure TK A-3, including gender-specific words, sentence fragments, and 
passive sentences. 

10. Review your work carefully. Then double-check it for spelling, grammatical, 
and typographical mistakes. If possible, ask a colleague to proofread your 
work and suggest improvements. 

All writers must consider readability, which analyzes ease of comprehension by 
measuring specific characteristics of syllables, words, and sentences. Two popular 
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readability tools are the Flesch Reading Ease 
Score and the Flesch-Kincaid Grade Level 
Score. 

The Flesch Reading Ease score measures the 
average sentence length and the average number 
of syllables per word and rates the text on a 
100-point scale using the formula shown in 
Figure TK A-4. With this tool, the higher the 
score, the easier it is to understand. Microsoft 
suggests that for most standard documents, you 
should aim for a score of 60- 70. 

The Flesch-Kincaid Grade Level score uses the 
same variables, but in a different formula that 

'::] produces a rating keyed to a U.S. grade-school 
level. For example, a score of 8.0 would indicate 
material easily under-stood by a person at an 
eighth-grade reading level. With this tool, 
Microsoft suggests that for most standard docu
ments, you should aim for a score of 7.0 to 8.0. 

E-Mail, Memos, and Letters 

VJ .. _ 

'----;:= ... ~:;--=c-oo::-

Because e-mail will be your primary tool for 
written communication, it is important to use it 
properly and effectively. E-mail usually is less 
formal than other written correspondence, but 
you still must follow the rules of good grammar, 
correct spelling, and clear writing. 

FIGU RE T K A-3 You can set the grammar checker in Microsoft 
Word to check grammar rules only, or you can configure it to check 
your writing style. 

Although many authors use a more 
conversational style for e-mail, you should 
remember that e-mail messages often are 
forwarded to other recipients or groups, and so S::reeu~ u~oi:d wt.11 po:.m~n k:n- M:(rt:JoS:it. 
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Writ t en Communications 

you must consider the users 
to whom it might be 
distributed. If you regularly 
exchange messages with a 
specific group of users, most 
e-mail programs allow you 
to create a distribution list 
that includes the members 
and their e-mail addresses. 
For example, Figure TK A-5 
shows how to use Microsoft 
Outlook to send an e-mail 
to a six-person systems 
development team. Now 
that e-mail has become the 
standard method of business 
communication, it is 
important that all users 
know how to use e-mail 
properly, professionally, and 
courteously. This topic is 
discussed in the following 
section. 

Although e-mail is the 
main form of internal com
munication, internal memos 
and announcements still are 
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important, and external FIGURE TK A-4 Two popular readability measurement tools are the Flesch Reading Ease 
communications often require Score and the Flesch-Kincaid Grade Level Score. 
letterS printed Qll COmpany S::reerl:h:'>~ u::cd w '.hpcr.n!to:dr.:xn Mxrt~solt 

letterhead. Most companies use a 
standard format, or template, for 
internal memos and external letters. ... 

-
-

--
-

If your company stores those on a net
work, you can download and use the 
templates. If you want to create your 
own designs, you can use a word pro
cessor to create templates with specific 
layouts, fonts, and margin settings. A 
template gives your work a consistent 
look and makes your job easier. Most 
word processing programs also provide 

PtHw.,._., .. ..,..."'"'lll""tW!l•t""1t.-...nM~M~N..-f~-.onf._ W....,..t• Mt•tAO...,. 
w.....,.WIII*-"~..,._cs..._. 

a feature that allows you to design your 
memos as forms and fill in the blanks 
as you work. 

Social Media at Work 

• • • -
-----I~ X -·----J- . 

.. _..t4liiH; : I • ._._,. .......................... ......... _ .......... , ........ ..... -... ... . ....,... ... 
.. -...c-r~ ..... 
.... .... l .... ,.~ ...... 

---......, ........ ,_ 

-
·-· 

......... ----'. , ... ... ..... ......... .., 
• 0 . . .... ... ,._, ...... ,...., . ...... ... Social media is seeing explosive 

growth, which is certain to continue. 
This section focuses on just one aspect 
of this trend: social media in the office. 
It would be difficult to cite a communi
cation method with greater potential 

FIGURE TK A-5 Microsoft Outlook allows users to create distribution lists for 
sending e-mail messages. 
Scr,:en~.,ots ~d With permossiOC'l ti-c•., M1crooott 
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benefits - and dangers - than the volatile mix of social networking and modern 
business settings. Many employees use social networking to advance their careers. 
Unfortunately, others have been reprimanded or worse for saying too much, or to the 
wrong people, or at the wrong time. An IT professional should consider the following . 
tssues: 

THE BACKDROP Corporations are racing to embrace social media in their market
ing plans. They have learned that they can create excitement, call attention to their 
products, and reach out to a young, active, socially aware market. In the corporate 
world, social media-driven event marketing has become a specialty unto itself, as 
you can see from visiting the Pepsi, NASCAR, or NFL sites, many of which sport 
multiple logos and links to Twitter and Facebook, among others. These trends 
are healthy, from an IT viewpoint, because they demonstrate that technology and 
creativity have an important role in corporate strategy, and that is good news for 
systems analysts. 

ADVANTAGES IT professionals can use social media to network with others, 
find out about new technology, meet colleagues, discuss career issues, and maintain a 
Web-based presence that would have been impossible just a few years ago. A person 
can gain credibility by sharing information and technical tips, posting how-to videos, 
or documenting an especially interesting assignment or challenge. However, any one 
of these activities could also have disastrous consequences. 

RISKS Drivers who are stopped for speeding often say "I didn't know I was 
going that fast." Similarly, employees who misuse social media usually plead 
ignorance. But there is a better way: know the rules, observe the rules, and when 
in doubt - don't! 

Most firms have social media policies that govern workplace behavior. Some pro
hibit personal communications on company time or with company resources. Others 
use a case-by-case approach. Rather than guess at your company's policy, you should 
find out exactly what is the policy and make sure you understand it clearly. 

THREE WAYS TO GET FIRED You must be absolutely sure that your message con
tent is appropriate, and in no way violates your company's confidentiality policy. One 
way to get fired quickly is to brag about a new marketing strategy before it has been 
publicly announced. Another way is to be somewhere or do something that might 
degrade your company's image, especially if your employer can be identified by your 
nametag, uniform, or location. Perhaps the quickest way to get fired is to launch an 
angry verbal attack on your fellow employees or managers. 

OTHER ISSUES You should use a "need to know" approach, so you direct your 
messages to those who have a legitimate interest, and are people you trust. Avoid 
blanket messaging and broadcasting. Also think about whether the content is ap
propriate for the site you are using. For example, a funny joke might be out of place 
on Linkedin, but OK on Twitter. Your minute-to-minute experience at a rock con
cert might interest some people, but you might not want to send it to your entire 
contact list or your followers. 

The bottom line is that social networking, instant messaging, and cell-phone rex
ring are popular because they allow informal, interactive, and immediate communi
cation. While these can be valuable collaboration tools, users should exercise good 
judgment and common sense, just as they would in any form of interpersonal contact. 
No one will remember all your excellent messages. They will, however, never forget 
the inappropriate ones. 

Cql~Ti~ 20U C<~ ~ All Ri~ Jt~\'fd, Ml)' WI bee~ 0(&111(<,1. ~ d11p~. in wholo Ill' i3 fWl.-~ w tl~nx :i,Vr.s. Wtt(' tir.l pv!)> OC'!II«II m.or be W!'fm1«1 £rvm e:,e elk-o.lk ~ t01r('4«(t.), 
&litQria) nvkw hMo ok(tll(l.l lh;,l •n)· w~ IX'!I1«11 Otoe$ n\1'1 a81(riollll) ' illt'!«ttllt q.-utJI I~"ttin& e<pcno:!>,Jf, (:(Oft(: IA-=c re.e...,~ !he :i~ 10 ~~ l!<.kliti(IO'I.-1 QO!I1(tl1 ll WI)' d~«~-1 $11bo(qunr; n,;;. fO!riW«~, m;uiro ._ 

I 97812851713t.O_Too1KIIA.Widd 568 12120112 2:0'1 PM I 



Writ t en Communications 

Netiquette 

Netiquette combines the words Internet 
and etiquette. With the explosive growth 
of social nerworking, netiquette is more 
important than ever. If you follow the 
guidelines in the preceding section, you 
can avoid major problems. But you should 
set your sights higher than that. An IT 
professional should have strong communi
cation skills, and use good manners, 
proper style, and lots of common sense. 

On the Web, you can find many sources 
of information about netiquette. For exam
ple, the NetManners.com site shown in 
Figure TK A-6 offers many guidelines, tips, 
and links. The site also reminds viewers of 
the comment made many years ago by 
Dale Carnegie, a famous educator and 
authority on interpersonal relations. 
Mr. Carnegie said that others evaluate us 

< 

wa have contact WJ/11 tile -*1. We are evaluated 
ana cJB$$1(fed by t/>e$e four contacts: 1111ar we do, 

-Dale Cameole (1888-1955) American 

Educator. 

based on "what we do, how we look, what FIGURE TK A-6 This site offers netiquette guidelines, tips, and links. 
dh 

0 , we say, an ow we say 1t. e2000-2o12N!:tt-'@m~~en.wc"l 

All e-mail users should be aware of some simple rules, most of which are nothing 
more than good manners and common sense. For example, an excellent starting point is 
to avoid sending material that is personal or confidential, because your messages might 
be forwarded by others and distributed more widely than you intended. Another impor
tant rule is never to send or reply to an e-mail when you are tired or upset. Instead, you 
can write a draft if you want to, but save the unsent message so you can review it later. 

Here are some common rules and tips: 

• Always fill in the subject field with a brief description of the contents. 

• Be brief - in most cases, less is more. 

• Be professional. Remember, if it has your name on it, it reflects on you person-
ally and that often is how people will view your messages. 

• Be sure to check your spelling. 

• Don't forward jokes or chain letters without the permission of the recipient. 

• Don't overuse humor or sarcasm that might work in a face-to-face situation, but 
not in an e-mail context. 

• Don't type in all caps - it is like YELLING! It is also hard to read. 

• Don't use colored fonts, background, or images in business e-mail messages. 

• Don't use the return receipt request feature unless there is a valid business rea
son to do so. 

• If you have large attachment files, try to zip or compress them before sending. 

• If you send a message to a group of people, especially if they don't know each 
other, use a blind copy (Bee) for a ll of the recipients in order to shield the 
addresses from the entire group. 

• Never give out personal contact information of others without their specific 
permission to do so. 

• Never include personal information unless you are 100% sure of your recipient 
and no other means of communication would provide better privacy and security. 
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Written Communications 

• Remember that there are copyright laws. You do not have an unrestricted right 
to do whatever you please with someone else's e-mail message to you. Laws 
against discrimination and defamation can also apply to e-mail messages. 

• When replying, don't include all the earlier messages unless there is a reason 
to do so. 

In addition to these guidelines, it is important to follow company policy regarding 
communications at work. Many firms restrict personal communications that involve 
company time or equipment, and courts have upheld an employer's right to limit or 
monitor such communications. 

Workgroup Software 

Many companies use workgroup software, often called groupware, because it 
enhances employee productivity and teamwork. In addition to basic e-mail, work
group software enables users to manage and share their calendars, task lists, sched
ules, contact lists, and documents. Popular examples of workgroup software include 
Microsoft Outlook and Novell's Group Wise, which is shown in Figure TK A-7. 

Google Docs, which is shown in Figure TK A-8, offers ftee, Web-based collabora
tion. Using this application, a team can work on centrally stored documents instead of 
e-mailing drafts back and forth. Teams also can use powerful multiauthoring software, 
such as Adobe Acrobat, to add revisions, notes, and comments to PDF documents. 

Reports 

You must prepare many reports during systems development, including the prelimi
nary investigation report, the system requirements document at the end of the sys
tems analysis phase, the system design specification at the end of the system design 
phase, and the final report to management when the system goes into operation. You 

also might submit other reports, 
such as status reports, activity 
reports, proposals, and departmen
tal business plans. You will create 
your reports as electronic docu
ments, so you can attach them to 
e-mails. 

When you create a report 
that will be delivered electronically, 
like the one shown in 

Leverage contacts a collaborate across 
virtual end organlzallonal boundaries I 

w' 

Figure TK A-9 on page 572, you 
should use the same high standards 
that apply to traditional printed 
materials. Notice that Microsoft 
Word provides many pre-made 
templates that you might be able to 
use for your report. Once you cre
ate a Word document, it is simple 
to transform it in to Ado be PDF 
format, which offers several advan
tages. For example, PDF files are: 

·-- .. ' 

FIGURETKA-7 Workgroup software, such as Novell's GroupWise,allows a user 
to collaborate with others by sharing documents and folders. 
e 2o 12 N::Ndl 

• Very flexible. You can work with 
pages as modules, and combine 
or extract them to create custom 
versions of your documents. 
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o Totally compatible. The PDF for
mat travels well, and can be used 
and interchanged among virtually 
all devices, operating systems, 
applications, and hardware 
platforms. 

Go gle 

Docs 

u~•on,. .. _.. 
documents . .,.... .... tl .,._ __ _ 
Cleoll .. -

c 
• 

o More secure. Unlike Microsoft 
Word, a PDF document can't read
ily be changed without leaving 
some trace, and the PDF format 
does not permit executable code, 
such as macros, to be embedded. 
However, no document is 100% 
secure. The PDF format might not 
deter a professional thief or 
intruder, but it can help with day
to-day office security concerns. 
Also, while the PDF format is not 
totally immune to malware and 
virus attacks, it is regarded as more 
resistant to these threats, compared 
to Word. 

FIGURETKA-8 An employee team can use Google Docs to work on 
centrally stored documents. 

Whether you create the report using Microsoft Word, Adobe Acrobat, or some other 
program, your work must be professional, well-organized, and well-written. 
Experienced systems analysts know that when you put your name on a document, read
ers will see your work as a reflection of your personal skills and abilities. Also, for bet
ter or worse, the document will probably be around for a long time to come. With those 
thoughts in mind, you might want to review the wrirten communication guidelines that 
appear on pages 566 to 567. 

Although most reports are delivered electronically, in some cases you must prepare 
printed versions. For example, suppose you had to submit a written system require
ments document. You probably would create various sections, including an introduc
tion, an executive summary, findings, recommendations, time and cost estimates, 
expected benefits, and an appendix containing relevant data. 

INTRODUCTION The introduction usually includes a title page, table of contems, 
and brief description of the proposal. The title page should be clean and neat and con
tain the name of the proposal, the subject, the date, and the names of the development 
team members. If the project already has a recognized name or acronym, you should 
use it. Also, you can include a table of contents when the report is long or includes 
many exhibits . Many word processing programs include a tool that can generate a 
table of contents automatically. 

EXECUTIVE SUMMARY The executive summary is used to summarize the entire 
project, including your recommendations, in several paragraphs. Generally, the execu
tive summary should not exceed 200 words or one page. 

FINDINGS Use the findings section to describe the major conclusions that you or 
the team reached during the systems analysis phase. You can make the findings sec
tion detailed or summarized, depending on the project. You must explain the logical 
design of the new system in a way that nontechnical managers can understand clearly. 
With a management audience, the most important task is to explain how the pro
posed system supports the company's business needs. 
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FIGURE TK-A-9 You can start with a Microsoft Word report 
template, and then transform it into Adobe PDF format. 
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Oral Communications 

RECOMMENDATIONS The recommenda
tions section presents the best system alter
native, with a brief explanation that should 
mention economic, technical, operational, 
and schedule feasibility. 

COSTS AND BENEFITS In the costs and 
benefits section, you should list the advan
tages, disadvantages, costs, and benefits of 
each major system alternative. You should 
include a clear description of the financial 
analysis techniques you used. You might 
want to apply one or more of the financial 
analysis tools described in Part C of the Sys
tems Analyst's Toolkit. You can use tables or 
graphs to support and clarify your alterna
tives when necessary. 

APPENDIX When you have a large number 
of supporting documents such as question
naires or sampling results, you should put 
those items in an appendix located at the 
end of the document. Make sure you include 
only relevant information, and provide refer
ences for interested readers. 

ORAL COMMUNICATIONS 

An oral presentation is required at the end of 
the preliminary investigation and again at 
the conclusion of the systems analysis phase. 
You might need to give more than one pre
sentation in some situations to present tech
nical material to members of the IT 
department or to present an overview for 
top managers. When preparing an oral pre
sentation, you should perform six important 
tasks: Define the audience, define the objec
tives for your presentation, organize the pre
sentation, define any technical terms you will 
use, prepare your presentation aids, and 
practice your delivery. 

Define the Audience 

Before you develop a detailed plan for a 
management presentation, you must define 
the audience. Senior managers often prefer 
an executive summary rather than a detailed 

presentation, but that is not always the case, especially in smaller companies where 
top management is more involved in day-to-day activities. If you consider the expec
tations of your audience and design your presentation accordingly, you will improve 
your chances of success. 
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Define the Objectives 

When you communicate, you should focus on your objectives. In the management 
presentation for the systems analysis phase, your goals are the following: 

• Inform management of the status of the current system 

• Describe your findings concerning the current system problems 

• Explain the alternative solutions that you developed 

• Provide detailed cost and time estimates for the alternative solutions 

• Recommend the best alternative and explain the reasons for your selection 

Organize the Presentation 

Plan your presentation in three stages: the introduction, the information, and the 
summary. First, you should introduce yourself and describe your objectives. During 
the presentation, make sure that you discuss topics in a logical order. You should be 
as specific as possible when presenting facts - your listeners want to hear your 
views about what is wrong, how it can be fixed, how much it will cost, and when the 
objectives can be accomplished. In your summary, briefly review the main points, 
and then ask for questions. 

Define Any Technical Terms 

You should avoid specialized or technical terminology whenever possible. If your 
audience might be unfamiliar with a term that you plan to use, either define the 
term or find another way to say it so they will understand your material. 

Prepare Presentation Aids 

Much of what people learn is acquired visually, so you should use helpful, appropriate 
visual aids to help the audience follow the logic of your presentation and hold their atten
tion. VISual aids also can direct audience attention away from you, which is helpful if you 
are nervous when you give the presentation. You can use a visual aid with an outline of 
topics that will help you stay on track. You can enhance the effect of your presentation 
with visual aids that use various media and software, as explained in the following sections. 

VISUAL AIDS Visual aids can help you display a graphical summary of performance 
trends, a series of cost-benefit examples, or a bulleted list of important points. You can 
use whiteboards, flip charts, overhead transparencies, slides, films, and videotapes to 
enhance your presentation. When preparing your visual aids, make sure that the con
tent is clear, readable, and easy to understand. Verify ahead of time that the audience 
can see the visual material from anywhere in the room. Remember that equipment can 
fail unexpectedly, so be prepared with an alternate plan. 

PRESENTATION SOFTWARE With a computer and a projection system, you can 
use presentation software, such as Microsoft Power Point, to create a multimedia 
slide show. As shown in Figure TK A -10 on the next page, Microsoft offers free 
tutorials with advanced tips and techniques that can improve your presentations. The 
lower screen shows a Microsoft PowerPoint training video. 

Preparing an effective slide presentation requires time and effort, and personal experi
ence is the best teacher. There is no universal agreement about how to prepare a slide show, 
and many sources of information exist. Some overall guidelines include the following: 

• Your first step (and perhaps the most important) is to prepare an overall out
line that will be the foundation of your presentation. You should focus on the 
content and structure of your presentation before you consider visual issues. 
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Oral Communications 

• Remember that a fine line exists 
between providing too little 
information and too much . 

• Display one topic per slide, and 
try to follow the rule often 
called the 7 by 7 rule: no more 
than seven items per slide, and 
no more than seven words per 
item. Some presenters believe 
that a 6 by 6 rule is even more 
effective. 

• When displaying a list of items, 
consider using a series of slides 
to add each point sequentially, 
especially if you want to focus 
attention on the item being 
discussed. 

• Use bullets rather than numbers, 
unless you are showing a spe
cific sequence or order. 

• Choose easily readable fonts. 

FIGURE TKA- 1 0 Microsoft PowerPoint offers many free online tutorials that 

Use sans serif styles, such as 
Arial, for all body text. If you do 
use a serif style (such as Times 
Roman), apply it only in titles. 

• Use appropriate point sizes for 
titles and body text. Your goal is 
to prepare slides that are read-

demonstrate the full potential of the software. 

able and visually attractive. 
Although point size selection depends on individual judgment and experience, 
here are some suggestions to get you started: For titles, try either 40- or 
36-point fonts; for body text, 32- or 24-point fonts usually work well. 

• Select special effects carefully - too many graphics, colors, sounds, or other 
special effects will distract your audience. 

• You can include tables or graphics, but keep them simple and easy to under
stand. Also, you can use a special effect, such as boldface, italic, underlining, or 
a different colo~; to highlight an important word or phrase. 

• Strive for a consistent look and feel among your slides, and position visual ele
ments in the same place on each slide. You should use a master template to 
ensure uniformity and conform to company-wide standards that might apply, 
such as a copyright notice, a confidentiality .statement, or placement of the com
pany name and logo. Choose colors carefully, and keep them consistent. Usually, 
light letters on a dark background are easiest to read. Presentation software 
normally has predefined color palettes that provide background and text colors 
that ensure readability. Use these palettes as a guideline for selecting colors 
when possible. 

• Be sure to check spelling and grammar! 

• During the presentation, do not read your slides to the audience! They can read 
the slides on their own. Your slide presentation is an outline that provides 
structure and emphasis - it is not the presentation itself. 
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Oral Communications 

• It is important to deliver a presentation that can be viewed easily from any
where in the room. When setting up, consider the size of the room, the number 
of people attending, the size and location of your visual aids, and the character
istics of any projection equipment you will be using. 

Practice 

The most important part of your preparation is practice. You should rehearse several 
times to ensure that the presentation flows smoothly and the timing is correct. 
Practicing will make you more comfortable and build your confidence. 

Do not be tempted to write a script. If you read your presentation, you will be 
unable to interact with your audience and adjust your content based on their reactions. 
Instead, prepare an outline of your presentation and practice from the outline. Then, 
when you deliver the actual presentation, you will not have to struggle to remember the 
exact words you planned to say, and you will be able to establish a good rapport with 
your audience. 

The Presentation 

When you deliver your presentation, the following pointers will help you succeed: 

SELL YOURSELF AND YOUR CREDIBILITY As a presenter, you must sell yourself 
and your credibility. A brilliant presentation will not convince top managers to 
approve the system if they are not sold on the person who gave the presentation. 
On the other hand, projects often are approved on the basis of the presenter's 
knowledge, commitment, and enthusiasm. 

Your presentation must show confidence about the subject and your recommenda
tions. You should avoid any conflicts with the people attending the presentation. If you 
encounter criticism or hostility, remain calm and stay focused on the issues -not the 
person making the comments. You will have a successful presentation only if you 
know the material thoroughly, prepare properly, and sell yourself and your credibility. 

CONTROL THE PRESENTATION During the presentation, you must control the dis
cussion, maintain the pace of the presentation, and stay focused on the agenda -
especially when answering questions. Although you might be more familiar with the 
subject material, you should not display a superior attitude toward your listeners. 
Maintain eye contact with the audience and use some humor, but do not make a joke 
at someone else's expense. 

ANSWER QUESTIONS APPROPRIATELY Let your audience know whether you 
would prefer to take questions as you go along or have a question-and-answer ses
sion at the end. Sometimes the questions can be quite difficult. You must listen care
fully and respond with a straightforward answer. Try to anticipate the questions your 
audience will ask so you can prepare your responses ahead of time. 

When answering a difficult or confusing question, repeat the question in your own 
words to make sure that you understand it. For example, you can say, "If I under
stand your question, you are asking ... " This will help avoid confusion and give you a 
moment to think on your feet. To make sure that you gave a clear answer, you can 
say, "Have I answered your question?" Allow follow-up questions when necessary. 

USE EFFECTIVE SPEAKING TECHNIQUES The delivery of your presentation is just 
as important as its content. You can strengthen your delivery by speaking clearly and 
confidently and projecting a relaxed approach. You also must control the pace of 
your delivery. If you speak too fast, you will lose the audience, and if the pace is too 
slow, people will lose their concentration and the presentation will not be effective. 
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576 Oral Communications 

Many speakers are nervous when facing an audience. If this is a problem for you, 
keep the following suggestions in mind: 

o Control your environment. If you are most nervous when the audience is look
ing at you, use visual a ids to d irect their attention away from you. If your 
hands are shaking, do not hold your notes. If you are delivering a computer
based presentation, it is a good idea to use a handheld wireless device to con
trol the slides. Concentrate on using a strong, clear voice. If your nervousness 
distracts you, take a deep breath and remind yourself that you really do know 
your subject. 

o Turn your nervousness to your advantage. Many people do their best work 
when they are under a little stress. Think of your nervousness as normal 
pressure. 

o Avoid meaningless filler words and phrases. Using words and phrases such 
as okay, all right, you know, like, um, and ah are distracting and serve no 
purpose. 

o Practice! Practice! Practice! Some people are naturally gifted speakers, but 
most people need lots of practice. You must work hard at practicing your 
presentation and building your confidence. Many schools offer speech or 
public speaking courses that are an excellent way of practicing your skills. 
It also can be advantageous to preview your presentation with one or more 
people and ask for input. 

Online Presentations 

In addition to face-to-face meetings, you might have to deliver an online presentation, 
possibly with rwo-way communication berween you and the audience. You have several 
options. You might use PowerPoint 2010 to broadcast a live presentation, as shown in 
Figure TK A-11, and your online audience would see the slides in a Web browser. Your 
presentation also could include an audio narrative. If you want real-time participation, 
you might consider Cisco's WebEx, which is shown in Figure TK A-12, or a similar 
product. WebEx can handle live audio and video, and allows you to deliver a fully inter
active Webinar. Microsoft also offers a robust Web-conferencing plarform called Live 
Meeting, shown in Figure TK A-13, which supports presentations, group meetings, and 
collaboration. 

presentabon to a remote 

FIGURE TKA-11 W ith PowerPoint 2010, you can broadcast a FIGURE TK A-12 Cisco's WebEx can handle live audio and 
Jive presentation to a remote audience, who can view it in a Web video, and allows you deliver an interactive Webinar. 
browser. e2012C«0 
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Managing Your Communication Skills 

MANAGING YOUR 

COMMUNICATION SKILLS 

More than ever, employees must rely 
on their personal skills and experi
ence. In an uncertain world and a 
turbulent economy, individuals 
should think of themselves as profit
making companies, complete with 
assets, liabilities, strengths, and 
areas for development. In Chapter 2, 
you learned that a company must 
have a strategic plan, and the same 
is true for an individual. Armed with 
a plan to improve your communica
tion skills, you are much more likely 
to reach your full potential. 

C'!:J ML ................ M t' t~Ol. 1ve ee .ng 

Learn, Demo & Buy Microsoft® Live Meeting 

Mterosoftll Lrve Meeooo 1s an easy-tc>ouse and reliable web 
confer encino solution that lets you connect..., to 1,250 attendees 
with just an Internet connection and web browser. 

The service is fulty hosted by Miaosoft and includes a choice of 
several low, flat monthly subscription pricing options. E.xpett training 
and 24x7x365 Gve technical support is available for presenters aod 
attendees joinino at no extra charge. Get set up to host meetinos in 
less than 24 hours. 

FIGURETKA-13 Microsoft live Meeting supports 
presentations. group meetings, conferences, and collaboration. 

Communicating is like any other activity - the more you practice, the better you 
become. Many resources are available for students and IT professionals who want to 
improve their written and oral communication skills. For example, the Vocational 
Information Center site shown in Figure TK A-14 offers a wide range of free 
resources and links that can help you become a better writer, presenter, and public 
speaker. The Association for Computing Machinery (ACM) also offers many online 
courses and tutorials for members, including students and IT professionals. 

Some people find it difficult to stand in front of a group and deliver a presentation 
or report. For many years, membership in Toastmasters, International has been a 
popular way to gain confidence, overcome stage fright, and develop public speaking 

VOFATJOI:W. 
..,.. c ..,.~ 

Skills for Today'• Workforce 

[ I 

_,...._ ... __ 
I 

( ' :. . ' 
0 - -

FIG URE TK A- 14 The Vocational Information Center offers many online courses and tutorials on 
communkat ions skjJis. 
\bo::!tor~ lrd::lrmtt.cn C.:rr.«- 1999-lCX.'a e 
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Toolkit Summary 

skills. As shown in Figure TK A-15, 
Toastmasters offers a friendly environment 
where members critique each speech in a posi
tive manner, note the strengths, and 
offer suggestions about what might be 
improved. With more than 270,000 members 
in 116 countries, this organization offers an 
excellent way to develop better public speak
ing skills. 

TOOLKIT SUMMARY 
Your success as a systems analyst depends on 
your ability to communicate effectively. You 
must know why you are communicating, 

FIGURE TKA- 15 Toastmasters International is famous for helping 
peo ple become better public speakers. 

what you want to accomplish, who your tar
gets are, what is expected of you, and when to 

go into deta il. You must know your subject and how to use good written and oral 
communications techniques. 

You will be judged by your written work, so it must be free of grammatical, spell
ing, and punctuation errors. You should write e-mail, letters, and memos clearly, and 
the writing style should match the situation. Many firms have standard formats for 
letters and memos, and you can use templates to achieve consistency. 

Social media is extremely popular because it allows informal, interactive, and 
immediate communication. While social media can be a valuable collaboration tool, 
users should exercise good judgment and common sense, just as they would in any 
form of interpersonal contact. They must understand clearly any workplace policies 
and rules that affect the use of social media, both on and off the job. 

Your writing must be clear and understandable. You can use readability measurement 
tools such as the Flesch Reading Ease score and the Flesch-Kincaid Grade Level score. 

You will prepare various reports during systems development, and the format will 
vary depending on the nature of the report. Your reports should have a cover memo 
and might include an introduction, an executive summar y, findings, recommenda
tions, time and cost estimates, expected benefits, and a data section. 

In addition to written communications, you must communicate effectively in per
son. You might have to deliver several presentations to different audiences at different 
rimes during the SDLC. Presentations are an important form of oral communication, 
and you should follow specific guidelines in preparing your presenta rion. You prepare 
by defining your audience, identifying your objectives, and organizing the presenta
tion itself. You also need to define technical terms and prepare visual aids to help 
your audience understand the material. Most important, you must practice your deliv
ery to gain confidence and strengthen your presentation skills. You may also want to 
deliver your presentation through an online venue. 

When you develop slide presentations, you should follow the 6 by 6 rule or 7 by 
7 rule and other guidelines that will make your slides easy to read and understand. You 
should select fonts and point sizes carefully, and strive for a consistent look and feel 
throughout the presentation. Special effects can be interest ing, but do not overuse them. 

When you give the presentation, you are selling your ideas and your credibility. 
You must control the discussion, build a good rapport with the audience, answer all 
questions clearly and directly, and try to use good speaking techniques. Again, the 
best way to become a better speaker is to practice. 

Every IT professional should have a strategic plan to manage and improve written 
and oral communication skills. Many online resources offer courses, tutoria ls, and 
support to help you develop the skills you will need in the workplace. 
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Key Terms 

6 by 6 rule 574 
7 by 7 rule 574 
active voice 565 

corporate culture 5 65 
Flcsch-Kincaid Grade 

Level score 5 66 
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grammar checker 5 66 
groupware 570 
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online presentation 576 
oral presentation 572 
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visual aids 573 
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workgroup software 570 
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580 Toolkit Exercises 

Toolkit Exercises 

Review Questions 
1. What is a corporate culture, and why is it important? Describe the culture at 

a business where you have been employed. 
2. Mention five specific techniques you can use to improve your written documents. 
3. What techniques can help e-mail communications? Provide specific examples. 
4. Create a one-page document with at least five grammatical errors. Then run the 

Microsoft Word grammar checker and describe the results. 
5. When preparing an oral presentation, what six tasks should you perform? 
6. When you organize a presentation, what three stages do you plan? 
7. Why are visual aids important? Give at least three examples of different types of 

visual aids, and explain how you would use each type in a presentation. 
8. Based on your own experience, what tends to make a Power Point presentation 

stronger or weaker? Provide specific examples. 
9. Name three specific strategies you can use if you get nervous during a presentation. 

10. Why is practice so important when preparing a presentation? Provide a specific 
example from your own experience. 

Discussion Topics 
1. Most people agree that business e-mail can be more conversational than formal 

written documents, but even e-mail has its limits. As a manager, what guidance 
would you give people regarding e-mail style and usage? 

2. Is it possible to overcommunicate? For example, in Chapter 4 you learned to 
avoid leading questions, which might suggest an answer. Can you think of other 
examples, like newspaper headlines, where "less is more"? 

3. Many articles stress the importance of body language. Think of examples where 
you noticed a person's body language. Did it relate to something they were trying 
to communicate - or something they were trying not to communicate? 

4. Should e-mail monitoring by an employer always be permissible, never permissi
ble, or does the answer depend on specific factors? If so, what are they? 

Projects 
1. The Elements of Style by William Strunk, Jr. and E. B. White is a popular reference 

manual for proper English usage. The book identifies many words and phrases 
that are commonly misused, including between and among, affect and effect, dif
ferent from and different than, like and as, and infer and imply. Review The 
Elements of Style or another source, and explain how these words should be used. 

2. Using Microsoft PowerPoint or another program, prepare a presentation on 
"How to Prepare an Effective Slide Presentation." Assume that your audience is 
familia r with presentation software, but has no formal training. 

3. As a training manual writer, choose a simple hardware or software task and write 
a two- or three-paragraph description of how to perform the task. Then use your 
word processing software to check the readability statistics. Try to keep the 
Flesch Reading Ease score above 60 and the Flesch-Kincaid Grade Level score to 
8.0 or less. 

4. View at least three examples of public speaking. You can investigate 1V network 
news broadcasts, C-SPAN, or any other source. Describe each speaker's gestures, 
expressions, voice levels, inflections, t iming, eye contact, and effectiveness. 
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OBJECTIVES 
When you finish this part of the Toolkit, 
you will be able to: 
• Explain CASE tools and the concept of a 

CASE environment 

• Trace the history of CASE tools and their 
role in a fourth-generation environment 

• Define CASE terms and concepts, including a 
repository, modeling tools, documentation 
tools, engineering tools, and construction tools 

• Explain an integrated development 
environment (IDE) and application life cycle 
management (ALM) solutions 

• Provide examples of CASE tool features 

• Describe CASE tool trends, and how they 
relate to object-oriented analysis and agile 
methods 

CASE Tools 

In Part B of the Systems Analyst's Toolkit, you w ill learn 

how CASE tools can help you perform systems 

development and maintenance tasks. 

Computer-aided systems engineering (CASE), also 
called computer-aided software engineering, is a 
technique that uses powerful software, called CASE 
tools, to help system developers design and con
struct information systems. In this part of the 
Systems Analyst's Toolkit, you will learn about the 
history, characteristics, and features of CASE tools. 
You will see specific examples of CASE tools and 
how they are used in various development tasks. In 
addition, you will learn about integrated software 
development environments and application life 
cycle management. 
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Introduction 583 

PREVIEW CASE: Mountain View College Bookstore 

Background: Wendy Lee, manager of college services at Mountain View College, 
wants a new information system that will improve efficiency and customer service 
at the three college bookstores. 

In this part of the case, Tina Allen (systems analyst) and David Conroe 
(student intern) are talking about CASE tools and concepts. 

Participants: Tina and David 
Location: Tina's office, early in the systems planning phase 
Discussion topics: CASE tools, integrated development environments, CASE terms and concepts 

T ina: 

David: 

T ina: 

David: 

T ina: 

David: 

Tina: 

David: 

Tina: 

David: 

T ina: 

David, before we get too far into the project, let's talk about CASE tools and concepts and how we can 
use t hem in the development process. 

Sure. I sow examples of CASE tools in my systems analysis course. CASE stands for computer-aided systems 
engineering. right? 
Yes. Some people say CASE stands for computer-aided software engineer ing instead of computer-aided 
systems engineer ing. There's really no difference. Either way, CASE tools are an integral part of the sys
tems development process, and can be used with structured, object-or iented, o r agile development meth
ods. 

Will we use CASE tools on the bookstore project? 
Yes. We'll start by identifying and modeling business functions and processes. That information will become 
par t of a central repository, which is a database that stores all the characteristics of t he information system. 

Then what? 
We'll use CASE tools to draw various diagrams, including DFDs, UML diagrams, functional decomposition 
diagrams, and business process diagrams.You'lllearn about these as we go along. We might also use CASE 
tools to generate program code, screens, and reports. A lso, depending on t he software environment we 
select, we might use an integrated development environment. 

What's that? 
An integrated development environment is l ike a built-in CASE tool that a vendor integrates into a 
software product. 

Anything else? 
Well, before we decide on a CASE tool, we'll take a look at several examples. Here's a task list to get us 
started: 

• MOUNTAIN VlEWCOllEG£ 

I 

T
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FIG URET K 8 -1 Typical CASE too l tasks. 
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584 Ove rview of CASE Tools 

OVERVIEW OF CASE TOOLS 

If you ask a carpenter for an example of a tool, the response might be a hammer, drill, 
or screwdriver. Put the same question to a chef, and the answer might be a measuring 
cup, knife, or spatula. Every type of work requires specific tools to do the job properly, 
and system development is no different. CASE tools can reduce costs, speed up devel
opment, and provide comprehensive documentation for future maintenance or 
enhancements. 

The Carnegie Mellon Software Engineering Institute (SEI) is a leader in software 
engineering and development. SEI helps organizations improve their software capa
bilities and develop or acquire high quality software. As shown in Figure TK B-2, SEI 
focuses on overall architecture, system design, software development, tools, and 
methods. 

..... - " . . . . ... . ·- . . ' - •' .. _______ , .... ,..._ 
'-_. ........... _ ............. 

-· " 

FIGURE TK B-2 As a leader in software standards and quality management, SEI offers cutting-edge 
software development and systems design tools. 
@20 12 C1111~e Me: en UmetSity 
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Overview of CASE Tools 

CASE Tools History 

As early as the 1960s, programmers used tools such as editors and code debuggers to 
write mainframe computer applications. Today, in our software-driven world, CASE 
tools have evolved into powerful resources that systems analysts need to build and 
maintain complex information systems. 

Traditional code was written in procedural programming languages such as COBOL, 
which required a programmer to create a command for each processing step. In contrast, 
modern languages such as Visual Basic or Java are non-procedural, or event-driven, 
programming languages because instead of writing a series of instructions, a programmer 
defines the actions that the program must perform when certain events occur. Because 
non-procedural languages a re object-oriented programming languages (OOPL), they 
make it easier to implement an object-oriented system design, which you learned about in 
Chapter 6. 

Another trend involves powerful programming languages called fourth-generation 
languages (4GLs) that are part of the fourth-generation environment, which was 
described in Chapter 7 , Development Strategies. In a fourth-generation environment 
that includes modern CASE tools, system developers can deliver high qualiry 
software, shorten the timetable, and reduce expense. 

The Marketplace for CASE Tools 

The CASE tool marketplace includes a wide variery of vendors and products, and no 
one tool dominates the market. You can search the Web to locate CASE tool products 
and vendors, and even visit secondary sites such as Wikipedia to locate additional 
sources. Depending on their features, some CASE tools can cost thousands of dollars, 
while others are available as shareware, or even as freeware, as shown in Figure TK B-3. 

You also can visit Microsoft's download center to sample various Express 
Editions, which are free, but limited, versions of software development tools, as 
shown in Figure TK B-4. 

How do you select a CASE tool? The answer depends on the rype of project, its 
size and scope, possible budgetary and time constraints, and the preferences and expe
rience of the system development team. After you study the terms, concepts, and 
examples in this part of the Toolkit, you will be able to evaluate various products and 
make an informed decision. The first step in learning about CASE tools is to under
stand basic CASE terms and concepts. 

Free UML tool 
A ........ CIAio£5 THIS I' eiiCII,._ U ....... ,,n .. -t.M.aa•~ 
' ¥tw\M.ca .-~M-".ua&.ca ,.... , ................... .... 
•; I 7 C ... wt I ................ . 
....,. ..._. »e .....__ PDF . I'G a --

NO IIIII. NO ollllgoltlon 

Download NOW 

llnweiUML ........ 
........ ......... : ,. !1-.('YNM.C(J ___ ......... ..._.. ....... ,., 2--- _....., ... ... 

C:ombllblo .-~ns~-•-....... , ...... _ ...... ..._ ..... ,, .............. ...... 
....... ,_.llrs&t d ....... J •Tt R I OIXW~ 

A 

-8. -,.. r '!""' 1 

11 .4:11. - ... --
FIGURETK B-3 This site offers many free downloads, such as the UML modeling tool shown here. 
e 1999--201 1 ~>yvo.~: ~:.~r:·" 
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CASE Terms and Concepts 

CASE TERMS AND 

CONCEPTS 

A typical CASE tool is actually a set 
of individual tools that share a 
repository of information. The 
important terms and concepts are 
explained in the following sections. 

Repository 

A repository is a database that serves 
as a central storage location for all 
information a bout the system being 
developed. Once a data element has FIGURE TK B-4 Microsoft offers free Express edit ions, which are trial 

versions of software development tools. The latest release, Visual Studio been defined in the repository, it can 
Express 2012, became available in September 20 12. be accessed and used by processes 
"~'""""~•~· ... ~ .. ·~'='"'"""""- and other information systems. For 

example, your sales processing, accounts receivable, and shipping systems all might 
require data about customers. After the CUSTOMER data element is entered in the 
repository, all three systems can share a consistent, up-to-date definition. 
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FIGURE TK B-5 A Visible Analyst repository search for the data element named 
CUSTOMER NUMBER. The results will show all instances of the data element. 

When you define a data element in 
the repository, you can assign a data 
type and format, a range of acceptable 
values, and one or more aliases. An 
alias is an alternative name for a data 
element. The repository can be 
searched, and all instances of the data 
element will be listed. For example, 
Figure TK B-5 shows a Visible Analyst 
search for the data element named 
CUSTOMER NUMBER. As the 
screens show, you can search the entire 
repository, or among specific types of 
diagrams, and the results will show all 
instances of the data element . 

Individual Tools 

An integrated set of CASE tools can 
be used to model, document, engineer, 
and construct the information system, 
as explained in the following sections. 

MODELING TOOLS Throughout the 
SDLC, system developers use modeling 
tools and diagrams to represent the 
system graphically. The textbook 
describes many examples, including 
Unified Modeling Language diagrams 
and functional decomposition 
diagrams (Chapter 4), data flow 
diagrams (Chapter 5), various 
object diagrams (Chapter 6), 
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CASE Terms and Concepts 

entity-relationship diagrams (Chapter 9), and structure charts (Chapter 10). Most popu
lar CASE products offer these modeling tools, among others. One of the most impor
tant benefits of a CASE environment is that it provides an overall framework that 
allows a developer to create a series of graphical models based on data that has already 
been entered into a central repository. 

DOCUMENTATION TOOLS The main source of system documentation is the 
repository, which was explained in the previous section. In most CASE software, the 
repository automatically identifies the new entries and adds them to the database. In 
addition to the repository itself, many CASE products provide tools that check auto
matically for inconsistent or incomplete information in forms, reports, and diagrams. 
This is especially important in large, complex systems. 

ENGINEERING TOOLS Engineering tools include forward engineering and reverse 
engineering tools. Forward engineering means translaring business processes and func
tions into applications. Some CASE tools allow you to build the system either by edit
ing objects and code directly, or by modifying graphical representations such as DFDs 
and UML diagrams. As you learned in Chapter 1, CASE tools such as System Architect 
and Visible Analyst allow you to develop a business model that can be translated into 
information system components. Reverse engineering allows you to examine an existing 
application and break it down into a series of diagrams, structure charts, and source 
code. Using a reverse engineering CASE tool, an analyst can transform existing applica
tion source code into a working model of the system. This can be especially important 
when integrating new systems with legacy systems or systems that were developed in 
different environments. Figure TK B-6 shows an example of an Imagix reverse 
engineering tool. 

CONSTRUCTION TOOLS A full-featured CASE tool can handle many program 
development tasks, such as generating application code, screens, and reports. 

• An application generator, also called a code generator, allows you to develop 
computer programs rapidly by translating a logical model directly into code. As 
shown in Figure TK B-7, the Tangible Architect states that it easily can create 
.NET database applications. In this crowded CASE tool marketplace, other ven
dors offer products that can generate applications in languages such as C, C++, 
Java, and AgileC. 

- .... ---,_.,,__......., __ .,.. ..._.. ................. . 
·~ ........ COOt 
• 0...00-lnllww 
• ~co.'~ Sourot 0:.0. 
. c.do-
• Gelw-~~lbon --· ..... .,.... 

FIGURE TK B-6 lmagix claims that its reverse engineering tool can automate many 
expensive, time-consuming tasks. 
@ 1JJI2 h~xCtrp. 
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588 CASE Terms and Concepts 

Create .NET Database Appltcattons 

---
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1 ·a r 
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FIGURETK 8-7 Tangible Architect includes a code generator that can create .NET 
database applications. 
ClatgbleArdT~ect 

• A screen generator, or form painter, is an interactive tool that helps you design a 
custom interface, create screen forms, and handle data entry format and proce
dures. The screen generator allows you to control how the screen will display cap
tions, data fields, data, and other visual attributes. Modem CASE tools usually 
include a screen generator that interacts with the data dictionary. As shown in 
Figure TK B-8, Gillani Software's FourGen* CASE tool set includes a form painter 
and a screen code generato~; along with many other powerful features. 

• A report generator, also called a report writer, is a tool for designing formatted 
reports rapidly. Using a report genera to~; you can modify a report easily at any 
stage of the design process. When you are satisfied with the report layout, the 
report writer creates a report definition and program code that actually produces 
the report. You a lso can input sample field values to create a mock-up report for 
users to review and approve. 

Gil/ani 

The FourGen® CASE Tools, originally developed in 1983 and bundled 
with lnforrrix..SGL as I-4GL Forms. I-4GL Menu's until 1996. are the 
cornerstone of M60~ (Modi1iabol ity by Design~) concep, and prOYide a 
Rapid Application Oowloprnent erMronment for industrial strength 
apphcabons on lnformtx..SGL technology that vnll run agamst erther 
lnformix, 082, or Oracle databases. 

The FourGen CASE Tools surte contams a Form Pa1nter. Screen Code 
Gene<ator. Report Code Generator. Featu11ze• • for add•ng custom 
bus01e55 log1c . Menu System. and a front-end GUI (g1aph•cal use1 

Generator 

FIGURETK 8-8 Gillani's FourGen~ CASE tools include a form painter and a screen code generator. 
e2011 G lui• Inc_ 
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Developme nt Environments 

Create visually stunning, data-rich reports with ease- with 
SAP Crystal Reports 

::-::::::-:.:------· ,_ ........... ... 
._. ...... wa... ... •~-_.,. _ .. ,. .............. _ ............. -.. 
....................... . •... .............. _ 
.... ·:.·-·------.--oa.· 
~--_ .................... ..._ ........... " .......... .. -

FIGURE TK B-9 SAP Crystal Reports is a popular report generator that can display business 
analytics and support decision·making. 
e 20 12 SAP At::. 

SAP Crystal Reports, shown in Figure TK B-9, is a very popular report generator. 
According to SAP, Crystal Reports is a user-friendly, scalable tool that can display 
business analytics and support decision-making. Business analytics, which are dis
cussed in Chapter 9, can measure past performance, help managers understand busi
ness trends, and monitor current operations. 

DEVELOPMENT ENVIRONMENTS 
A development environment refers to the mix of software tools, methods, and physi
cal resources that an IT team uses to create an information system. Systems develop
ment is dynamic, and analysts should be aware of emerging trends, such as the 
integrated development environment (IDE), and various application life cycle man
agement (ALM) solutions. These concepts are described in the following sections. 

Integrated Development Environments 

Although generic CASE tools can be used to plan and design any type of information 
system, it usually is easier to use an integrated development environment (IDE), which 
uses built-in tools provided by the software vendor. For example, Oracle provides 
Oracle Designer, which is packaged with Oracle's application software. According to 
the company, Oracle Designer models business processes, data entities, and relation
ships - and easily can transform the models into applications. Other firms, such as 
SAP and Sybase, also offer IDE tools that make it easier to create applications based 
on their products. 

Microsoft's Visual Studio is a well-known IDE. Visual Studio 2012 includes 
development tools specifically designed to support Microsoft's .NET application 
development strategy. In addition to these commercial packages, programmers can 
use open-source IDE software, such as Java-based NetBeans. 

Applicat ion Life Cycle Management Environments 

Many vendors of trad itional IDEs, including Microsoft, now offer new application 
life cycle management (ALM) tools, as shown in Figure TK B-10. Although no 
standard definition exists, ALM generally refers to a start-to-finish approach to 
planning, designing, developing, deploying, managing, and maintaining an 
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590 Development Environments 

~ Visual Studio 
HOME DOWNLOADS WHAT'S NEW ALM RESOURCES " VISUAL STUDIO -oveJView define develop operate VIdeos tools 

ALM Overview 
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ALM: Teams without barriers 
When applied effectiwty. ALM prac:6ces breat down barriers between teams. enabling organizations to 
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FIGURE TK B- 1 0 Microsoft's Visual Studio 2012 stresses the benefits of AlM. 

information system. According to Microsoft, Visual Studio 2012 offers ALM tools 
and processes that can help an organization speed up systems development and 
reduce costs. 

IBM also .stresses the ALM concept, and uses the term silo to describe an isolated 
work environment. In the Red paper® shown in Figure TK B-11 on the next page, 
authors Bruce Powel Douglass and Mats Gothe describe IBM's Rational Workbench® 
as an integrated solution. According to the authors, when developers operate in silos, 
effectiveness suffers. The authors also suggest that RationalWorkbench® offers a new 
approach that replaces what they call "one-size fits no one" development solutions. 
They state that the Rational Workbench® spans systems engineering, project 
management, software development, and quality management. The full text of the 
Red paper is available at www.ibm.com/redbooks. 

ALM trends are described in an interesting paper published by Gartner Consulting, 
as shown in Figure TK B-12 on the next page. Gartner views ALM as an emerging 
market, driven by new technology and corporate pressure for cost reduction, and 
predicts that silo development will give way to integrated ALM products in the future. 

Pros and Cons of Integrated Development Tools 

In a specific software environment, an integrated development tool is highly effec
tive because it is built into the vendor's software package. The only possible disad
vantage is that each IDE is different, and requires a learning curve and skills that 
might or might not be readily transferable. In contrast, non-specific CASE tools 
such as Visible Analyst or Rational System Architect can be used in any develop
ment environment. Given the dynamic changes in IT, a systems analyst should seek 
to learn as many development and CASE tools as possible. 
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CASE Tool Examples 

• 

Break down silos within 
the development lifecycle 
Design, develop and deliver 
innovative software solutions 

Redpaper 
Bruco - Oougl ... 

MatsGOtht 

IBM Rational Workbench for Systems and 
Software Engineering 

An integrated solution for systems life cycle management 

~~ac:roeelhta~dllt~WYIMc:p:::a .., ••• _,.. ,._..,. 
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WOtiC ~ twough cdttbonlltiOn Thti8M RIIIIOnlll ~ tw Itt II a end w-e 
EnglnrMttlo ldtwtA. lhown ~ fiO'Me 1 ~ NIII'MQIIIICI' trAIN .. CJdl ,__..., 

FIGURE TK B-1 I Note IBM's reference to silos, and the emphasis on life cycle management. 
e CoPff'd1t IBM Ctrpol"'lt.or. 1994, 20 12 

MagiC Quadrant tOt Application Life Cycle 
Management 

These trends em~asi:ze issues we have seen during the past fiW years t.hat have Men thf basis: for the 
adoption ol inte.grated ALM products, rather- than silos; a9ile teams, veographic::aly clstribuced projects, 

we are more AlH dlents 

market we evoi!A:Ions ot sloed solutJons. consequendv. we see lnldal deolovments I)(O'Ano the 
concePtS. then a move to viral adoption and broader build-out - for example, reQI.Arements 
manaoement may be deployed first, then test manaoement and the connection of requirements to test 
cases. 

FIGURE TK B-12 Gartner views ALM as an emerging market, driven by new technology and corporate 
pressure for cost reduction. 
e 20 12 c~nner: n:.. 

CASE TooL EXAMPLES 

You can choose from dozens of vendors and CASE tools that offer a wide range of 
functions, characteristics, and appearance. The following sections include examples 
of several popular CASE tools . 

Visible Analyst 

Visible Systems Corporation is an important player in the software development 
market. Visible offers tools for data and application modeling, code generation, and 
software configuration management. 
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592 CASE Tool Examples 

The Visible Analysro CASE tool can generate many types of models and diagrams. 
Figure TK B-13 shows two sample diagrams for a library system: an entity-relationship 
diagram and a data flow diagram. Both examples are integrated with the central data 
repository shown in Figure TK B-14 on the next page. The Library System repository 
stores all objects that appear in models, diagrams, and definitions. If a user requests a 
list of system data flows, the program displays the screen shown here. A central reposi
tory provides consistency, saves time, and reduces development costs. 

Rational Software 

IBM offers many systems development and modeling products, including a powerful 
tool called Rational System Architect, shown in Figure TK B-15 on the next page. IBM 
claims that the product stresses modeling and collaboration, and is a suite of tools that 
can align processes, information, and technologies. A trial version of the software can 
be downloaded from IBM's site. 
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FIGURE TK 8 -13 These Visible Analy>t diagrams integrate with a central data repository for the library System. 
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FIGURE TK B- 15 IBM's Ratio nal Systems Architect stresses co llaboratio n and integration. Note the use o f 
the term "silos;' which was ment ioned in the IBM Red paper shown in Figure TK B-1 1 on page 591 
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CASE TOOL TRENDS 

Traditional CASE software evolved from simple utilities, such as code editors, to pow
erful multipurpose tools that can help you envision, plan, and build an entire infor
mation system. The evolution of CASE software will continue, as developers seek 
even more powerful tools that can model complex business processes and integrate 
with customer and supplier systems. 

Just as modern spacecrafr could not have been built without specialized, high
technology tools, future software will be planned, constructed, and maintained with a 
new generation of CASE tools. The following sections discuss CASE tool trends and 
method-specific tools. 
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594 CASE Tool Trends 

New Products and Features 

CASE tool vendors constantly offer more features and greater flexibility. One example 
is a framework to help transform business processes into an information system. A 
framework organizes and documents system development tasks. For example, the 
Zachman Framework shown in Figure TK B-16 arranges traditiona l fact-finding ques
tions into a useful matrix. The vertical axis shows five development stages and stake
holder roles, while the horizontal axis displays six essential fact-finding questions. 

In each of the 30 "cells," Visible Analyse® suggests specific tools, d iagrams, and 
methods to document the development process. Perhaps the most powerful feature is 
that all the data is integrated and stored automatically in a central repository, which 
can easily be viewed and updated. 

As software becomes more powerful and complex, the lines between traditional CASE 
tools and other modeling tools continue to blur. For example, Microsoft Visio can model 
networks, business processes, and many types of special diagrams. Visio offers a variety of 
online tutorials and training, as shown in Figure TK B-17 on the next page. 

Another trend is the increasing use of integrated development environments. 
Chapter 11 explains how an IDE can simplify the integration of system components and 
reduce code development time. An IDE typically includes built-in tools such as real-time 
error detection, syntax hints, highlighted code, class browsers, and version control. In 
addition to IBM~s WebSphere and Microsoft's .NET, programmers can use open-source 
IDEs such as Java-based NetBeans IDE and Eclipse. 

Method-Specific CASE Tools 

As Chapter 11 explains, each systems development approach has a set of tools that has 
worked especially well for that method. For example, structured development relies 
heavily on DFDs and structure charts. Object-oriented methods use a variety of dia
grams, such as use case, class, sequence, and transition state diagrams. Agile methods 
tend to use spiral or other iterative models. Chapter 1 describes several method-specific 

FIGURETK B- 16 The Zachman Framework provides an easy-to-follow matrix that helps system 
developers work on specific areas, and then integrate the results into an overall model. 
e ~ Le:!rnrtt20I4 
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p 

Make the switch to Visio 2010 

modeling tools. In addition to these 
tools, system developers also use multi
purpose tools to help them translate the 
system logic into properly functioning 
program modules. These generic tools 
include entity-relationship diagrams, 
flowcharts, pseudocode, decision tables, 
and decision trees. 

Structured analysis is a traditional 
approach that is time-tested and easy 
to understand. Structured modeling 
tools are described in detail in 
Chapter 5, Data and Process 
Modeling. However, as Chapter 1 
points out, object-oriented analysis 
and design (OOAD) is very popular. 
Widespread use of object-oriented 

O.u••• • ,... ......... \0 Mol••" v.o .2010 ....... 
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FIGURETK 8 -1 7 MicrosoftVisio offers self-paced online tutorials, complete 
with a self~as.sessment feature. 

languages has spurred interest in 0 -0 CASE and UML-based modeling tools, which 
provide seamless development from planning to actual coding. Other 0-0 features 
include modular design and reusable code, which can reduce costs and speed up 
development. Object-oriented analysis and design tools and techniques are described 
in Chapter 6, Object Modeling. 

The most recent trend is the popularity of agile methods. Chapter 11 includes a 
detailed description of an agile project, including the iterative cycles and the intense 
contact between developers and users. According to Scott W. Ambler, a well-known IT 
consultant, agile developers use a wide range of modeling tools, including CASE tools. 
However, many agile teams find that simple whiteboard sketching works best for 
them, as shown in Figure TK B-18. 

Although it is difficult to predict the future, it seems clear that CASE tools will 
continue to evolve and become more powerful. At the same time, system developers 
will sometimes choose simpler, low-tech methods and techniques as modeling tools. 

TOOLKIT SUMMARY 

CASE stands for computer-aided systems engineering. CASE tools are software 
programs that system developers use to help them design and constr uct informa
tion systems. CASE tools can reduce costs, speed up development, and provide 
comprehensive documentation that can be used for future maintenance or 
enhancements. 

Older systems used program code that was written in procedural languages such 
as COBOL, which required a programmer to create code statements for each process
ing step. Modern languages such as C++ and Java are non-procedural, or event
driven, languages because a programmer defines the actions that the program must 
perform when certain events occur. 

Non-procedurallanguages, called 4GLs, are object-oriented programming lan
guages (OOPL). 4GLs are important components of a fourth-generation environment 
that allows system developers to develop accurate prototypes, cut development time, 
and reduce expense. 

A repository is a database that serves as a central storage location for all informa
tion about the system being developed. Once a data element has been defined in the 
repository, it can be accessed and used by processes and other information systems. 
An alias is an alternative name for a data element. The repository can be searched, 
and all instances of the data element will be listed. 

An integrated set of CASE tools can be used to model, document, engineer, and 
construct the information system. Modeling tools represent the system graphically by 
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Simple Tools for Software Modeling -OR· 

It's "Use the Simplest Tool" not •un Simple Tools" 
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FIGURE TK B- 18 Scott Ambler's survey indicates that although many Agile develo pers use 
CASE tool modeling, the technique is not especially popular. 
@ 2001 - 2012 Scot!WAn-b.er 

using various types of diagrams, including data flow diagrams (DFDs), Unified 
Modeling Language (UML) diagrams, functional decomposition diagrams, structure 
charts, and network diagrams. 

The main source of system documentation is the repository, which identifies new 
elements and adds them to the database. Additional documentation is provided by 
tools that check automatically for inconsistent or incomplete information in forms, 
reports, and diagrams. 

Forward engineering means translating business processes and functions into appli
cations. Reverse engineering allows you to examine an existing application and break 
it down into a series of d iagrams, structure charts, and, in some cases, source code. 

A CASE tool can handle many program development tasks, such as generating 
application code, screens, and reports. 

An integrated development environment (IDE) uses a built-in CASE tool that a soft
ware vendor includes to make it easier to plan, construct, and maintain a specific software 
product. Examples of IDEs include Oracle Designer and Microsoft VISual Studio. 

Many vendors, including IBM and Microsoft, are calling attention to application life cycle 
management (ALM) concepts and tools. ALM refers to a start-to-finish approach to plan
ning, designing, developing, deploying, managing, and maintaining an information system. 

Two trends seem clear: CASE tool vendors will continue to include powerful new 
features, and the popularity of object-oriented tools will continue to grow. 
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application generator 587 
application lifecycle management (ALM) 589 
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598 Toolkit Exerc ises 

Toolkit Exercises 

Review Questions 
1. Define CASE, CASE tools, and a CASE environment. 
2 . Explain the difference between procedural and non-procedural languages. 
3. Describe 4GLs and their characteristics. 
4. Define a repository, and explain its role in the systems development process. 
5. What are forward and reverse engineering tools, and how are they used? 
6. Provide an example of an application genera tor and a screen generator. 
7. How is a report generator used, and what is a mock-up report? 
8. Expla in the concept of an integrated development environment and provide two 

examples of lD Es. 
9. Explain the concept of an application life cycle management environment and 

provide two examples of ALMs. 
10. What is the emerging role of object-oriented analysis and design methods? 

Agile methods? 

Discussion Topics 
1. Would a systems analyst be better off in a position where he or she works with an 

IDE, or where generic CASE tools are used? Explain your answer. 
2. Visit the Web sites for Rational System Architect and Visible Analyst. If you could 

choose only one of these products, which one would you select, and why? 
3. If you were a programmer, would you prefer to work with procedural or 

non-procedural languages? Explain your reasons. 
4. Some analysts believe that if the trend toward more powerful CASE tools contin· 

ues, many tedious development tasks might be performed automatically. Is there a 
limit to the capabilities of future CASE software? Could a complete information 
system be designed by describing a business operation and specifying certain 
inputs and outputs? Explain your answer. 

Projects 
1. Search the Internet for a simple, user-friendly CASE tool that you would 

recommend for your school's computer lab. Visit the vendor's site and learn all 
you can about the product . Write a brief report that describes your experience. 

2. Visit www.visual-paradigm.com. Locate and download the Community Edition, 
which is free, or a 30-day trial edition. Experiment with the program and write a 
brief report that describes your experience. 

3. Search the Internet and locate an example of a screen generator. Visit the vendor's 
site and learn all you can about the product. Write a brief report that describes 
your expenence. 

4. Go to the site shown in Figure TK B-8 on page 588 and learn more about 
Gillani's FourGen CASE Tools. Write a brief report summarizing your findings. 

Cql~Ti~ 20U C<~ ~ All Ri~ Jt~\'fd, Ml)' WI bee~ 0(&111(<,1. ~ d11p~. in wholo Ill' i3 fWl.-~ w tl~nx :i,Vr.s. Wtt(' tir.l pv!)> OC'!II«II m.or be W!'fm1«1 £rvm e:,e elk-o.lk ~ t01r('4«(t.), 
&litQria) nvkw hMo ok(tll(l.llh;,l •n)· w~ IX'!I1«11 Otoe$ n\1'1 a81(riollll) ' illt'!«ttllt q.-utJI I~"ttin& e<pcno:!>,Jf, (:(Oft(: IA-=c re.e...,~ !he :i~ 10 ~~ l!<.kliti(IO'I.-1 QO!I1(tl1 ll WI)' d~«~-1 $11bo(qunr; n,;;. fO!riW«~, m;uiro ._ 

I 978128517 13t.O_Too1Kita.Widd 598 12120112 2:03PM I 



OBJECTIVES 
When you finish this part of the Toolkit, you 
will be able to: 

• Define economic feasibility 

• Classify costs and benefits into various 
categories, including tangible or intangible, 
direct or indirect, fixed or variable, and 
developmental or operational 

• Understand chargeback methods and how 
they are used 

• Use payback analysis to calculate the length 
of time that it takes for a project to pay for 
itself 

• Use rerum on investment analysis to measure 
a project's profitability 

• Use present value analysis to determine the 
value of a future project measured in current 
dollars 

Financial 
Analysis Tools 

In Part C of the Systems Analyst's Toolkit. you will learn 

how to use financial analysis tools during planning. 

analysis, design, implementation, support. and securing 

an information system. 

Part C of the Systems Analyst's Toolkit shows you 
how to use various tools to calculate a project's 
costs and benefits. As a systems analyst, you need 
to know how to calculate costs and benefits when 
you conduct preliminary investigations, evaluate 
IT projects, and make recommendations to man
agement. 

Financial analysis tools are important through
out the systems development life cycle. For example, 
in Chapter 2, you learn that economic feasibility 
depends on a comparison of costs and benefits. A 
project is economically feasible if the future benefits 
outweigh the estimated costs of developing or 
acquiring the new system. In Chapter 7, when you 
analyze development strategies, you apply financial 
analysis tools and techniques as you examine vari
ous options. Then, as Chapter 12 explains, you use 
these tools again to recognize the end of a system's 
useful life. 

If you have MIS CourseMate, you can view 
three Video Learning Sessions that explain how to 
use financial analysis tools, including payback 
analysis, return on investment (ROI), and net 
present va lue (NPV). 
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Introduction 

PREVIEW CASE: Mountain View College Bookstore 

Background: Wendy Lee, manager of college services at Mountain View College, 
wants a new information system that will improve efficiency and customer service 
at the three college bookstores. 

In this part of the case, Tina Allen (systems analyst) and David Conroe 
(student intern) are talking about financial analysis tools and techniques. 

Participants: Tina and David 
Location: Mountain View College Cafeteria, during the systems planning phase 
Discussion topics: Economic feasibility, chargeback methods, cost-benefit classification, payback analysis, 

return on investment analysis, and net present value analysis 

T ina: 

David : 

Hi, David. Before we go any furt her w ith the preliminary investigation, I wanted to meet w ith you to 
discuss financial analysis tools and techniques and how we will apply t hem. 

Fine with me. Where do we start? 

60 1 

T ina: Well, because economic feasibility depends on a project's costs and benefits, the first step is to classify 
those costs and benefits into specific categories. For example, costs can be tangible or intangible, 
direct or indirect, fixed or variable, and developmental or operational. 

D avid : Okay, I understand. What do we do after we classifY everything? 
T ina: Then we use one or more financial analysis tools: payback analysis, rewrn on investment analysis, and 

net present value analysis.We'll learn how to use t hem to evaluate the system and compare alterna
t ives. We'll also talk about chargeback methods. 

David : 

T ina: 

What ore they? 
A charge back method is just a way to allocate costs for an IT system. We'll have to talk to Wendy 
about that. Meanwhi le .• here's a task l ist we can work on: 

• -
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FIGURETK C-1 Typical financial analysis tasks. 
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602 Describing Costs and Benefits 

DESCRIBING COSTS AND BENEFITS 

As a systems analyst, you must review a project's costs and benefits at the end of each 
SDLC phase so management can decide whether or not to continue the project. 
Before you can use the economic analysis tools described in this section of the Toolkit, 
you must learn how to identify and classify all costs and benefits. 

As you learned in Chapter 2, economic feasibility means that the projected benefits 
of the proposed system outweigh the projected costs. When you determine economic 
feasibility, you must consider the project's benefits compared to the project's total cost 
of ownership (TCO), which includes ongoing support and maintenance costs, as well 
as acquisition costs. 

Figure TK C-2 shows Hewlett-Packard's free TCO analysis tool. HP urges visitors 
to take the TCO Challenge, and points to studies showing that the majority of total 
IT costs occur after the purchase, and that nearly half the costs lie outside the IT 
department's budget. HP also cites a study that shows a staggering TCO of $21,000 
for a $2,000 PC when all costs are considered over a five-year period. HP noted that 
the most significant cost factor is user support, including peer-to-peer assistance that 
rarely is documented or measured. 

Cost-benefit analysis tools also are available from various vendors and organiza
tions, including the Infotech site shown in Figure TK C-3. Infotech's free TCO calcu
lator provides a three-year planning horizon and graphical output. 

Figure TK C-4 shows a cost-benefit tool that focuses on technology evaluation. 
The vendor, New Venture Tools, is supported by the European Union, and is intended 
to help European entrepreneurs with online technology, training, and IT support. 

Cost Classifications 

Costs can be classified as tangible or intangible, direct or indirect, fixed or variable, 
and developmental or operational. Tangible costs are costs for which you can assign a 
specific dollar value. Examples of tangible costs include employee salaries, hardware 
and sofrware purchases, and office supplies. Tangible costs also include the interest 
charges that firms must pay when they need to borrow money for working capital or 
to finance new projects. In times of high interest rates, these costs can be significant 
and must be considered. 

0 

(/i) ~a~:. t.~e HP TCO Challenge 

:----trAc~le~le Improved TCO and outstanding ROt willl 
migration end modemizabon from HP. 
Mil , ....... _"*"-__ 

• • .. reo 
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( 

-

FIGURE TK C-2 HP invites visitors to t ry a free TCO Challenge in order to improve TCO and return on 
investment (ROI). 
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FIGURE TK C-4 New Venture Tools, which is part of an EU·supported project, includes a cost-benefit 
analysis t ool t o aid IT planning and decision·making. 
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In contrast, intangible costs are costs whose dollar value cannot be calculated eas
ily. The cost of customer dissatisfaction, lower employee morale, and reduced infor
mation availability are examples of intangible costs. 

If the analyst examines an intangible item carefully, however, it sometimes is possi
ble to estimate a dollar value. For example, users might dislike a system because it is 
difficult to learn. Their dissatisfaction is an intangible cost, but if it translates into an 
increase in errors that must be corrected, you probably could assign a tangible dollar 
cost. You should try to work with tangible costs whenever possible. 

Direct costs are costs that can be associated with the development of a specific 
system. Examples of direct costs include the salaries of project team members and 
the purchase of hardware that is used only for the new system. In contrast, indirect 
costs, or overhead expenses, cannot be attributed to the development of a particular 
information system. The salaries of network administrators, copy machine rentals, 
and insurance expenses are examples of indirect costs. 
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604 Describing Costs and Benefits 

Fixed costs are costs that are relatively constant and do not depend on a level of 
activity or effort. Many fixed costs recur regularly, such as salaries and hardware 
renta l charges. Variable costs are costs that vary depending on the level of activity. 
The costs of printer paper, supplies, and telephone line charges are examples of vari
able costs. 

Developmental costs are incurred only once, at the time the system is developed or 
acquired. Those costs might include salaries of people involved in systems development, 
software purchases, initial user training, and the purchase of necessary hardware or 
furniture. Operational costs are incurred after the system is implemented and continue 
while the system is in use. Examples of operational costs include system maintenance, 
ongoing training, annual software license fees, and communications expense. 

Some costs apply to more than one category of expenses. For example, overtime 
pay for clerical staff during the systems analysis phase would be classified as develop
mental, variable, and direct. A monthly fee for mainta ining the company's Web site 
would be regarded as operational, fixed, and indirect. 

Managing Inform at ion Systems Costs and Charges 

Management wants to know how much an information system costs, so it is impor
tant for the systems analyst to understand direct costs, indirect costs, and methods of 
allocating IT charges within the company. 

Direct costs usually are easier to identify and predict than indirect costs. For example, 
the salaries of project team members and the purchase of hardware, software, and sup
plies for the new system are direct costs. After a new information system goes into opera
tion, other direct costs might include the lease of system-specific hardware or software. 

Many IT department costs cannot be attributed directly to a specific information 
system or user group. Those indirect costs can include general hardware and software 
acquisition expenses; facility maintenance, air conditioning, security, rent, insurance, 
and general supplies; and the salaries of operations, technical support, and informa
tion center personnel. 

A chargeback method is a technique that uses accounting entries to allocate the 
indirect costs of running the IT department. Most organizations adopt one of four 
chargeback methods: no charge, a fixed charge, a variable charge based on resource 
usage, or a variable charge based on volume. 

1. No charge method. Some organizations treat information systems department 
indirect expenses as a necessary cost of doing business, and IT services are seen 
as benefiting the entire company. Thus, indirect IT department costs are treated 
as general organizational costs and are not charged to other departments. In 
this case, the information systems department is called a cost center because it 
generates accounting charges with no offsetting credits for IT services. 

2. Fixed charge method. With this method, the indirect IT costs are divided among 
all the other departments in the form of a fixed monthly charge. The monthly 
charge might be the same for all departments or based on a relatively constant 
factor such as department size or number of workstations. By using a fixed 
charge approach, all indirect costs are charged to other departments, and the 
IT group is regarded as a profit center. A profit center is a department that is 
expected to break even or show a profit. Under the profit center concept, com
pany departments purchase services from the IT department and receive account
ing charges that represent the cost of providing the services. 

3. Variable charge method based on resource usage. Resource allocation is the 
charging of indirect costs based on the resources used by an information 
system. The allocation might be based on connect time, server processing time, 
network resources required, printer use, or a combination of similar factors. 
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Cost-Benefit Analysis 

Connect time is the total time that a user is connected actively tO a remote 
server - some Internet service providers use this as a basis for charges. In a cli
ent/server system, server processing time is the time that the server actually 
responds to client requests for processing. The amount a particular department 
is charged will vary from month to month, depending not only on that depart
ment's resource usage, but also on the total resource usage. The IT department 
is considered a profit center when an organization uses the resource allocation 
method. 

4. Variable charge method based on volume. The indirect IT department costs are 
allocated to other departments based on user-oriented activity, such as the num
ber of transactions o r printing volume. As with the resource allocation method, a 
department's share of the costs varies from month to month, depending on the 
level of activity. In this case, the IT department is considered a profit center. 

Benefit Classifications 

In addition to classifying costs, you must classify the benefits that the company 
expects from a project. Like costs, benefits can be classified as tangible or intangible, 
fixed or variable, and d irect o r indirect. Another useful benefit classification relates to 
the natu re of the benefit: positive benefits versus cost-avoidance benefits. Positive 
benefits increase revenues, improve services, o r otherwise contribute to the organiza
tion as a direct result of the new information system. Examples of positive benefits 
include improved information availabi lity, greater flexibility, faster service to custom
ers, higher employee morale, and better inventory management. 

In contrast, cost-avoidance benefits refer to expenses that would be necessary if 
the new system were not installed. Examples of cost-avoidance benefits include han· 
dling the work with current staff instead of hiring additional people, not having to 
replace existing hardware or software, and avoiding problems that otherwise would 
be faced with the current system. Cost-avoidance benefits are just as important as 
positive benefits, and you must consider both types when performing cost-benefit 
analysis. 

CosT-BENEFIT ANALYSIS 

Cost-benefit analysis is the process of comparing the anticipated costs of an informa
tion system to the anticipated benefits. Cost-benefit analysis is performed throughout 
the SDLC to determine the economic feasibility of an information system project and 
to compare alternative solutions. Many cost-benefit analysis techniques exist. This 
section covers discussion of only the three most common methods: payback analysis, 
return on investment analysis, and present va lue analysis. Each of the approaches 
analyzes cost-benefit figu res differently, but the objective is the same: to provide reli
able information for making decisions. 

V ideo Learning Session 
Pa;:back Analysis 

Video Learning Sessions can help you understand key concepts, practice your skills. and check 
your work. To access the sessions, visit the Management Informat ion Systems CourseMate 
Web site at www.cengagebrain.com and navigate to the Video Learning Sessions for 
this book. This session is about payback analysis. You' ll learn how to calculate the payback 
period for a project and how to use a spreadsheet to determine a project's payback period. 
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606 Cost-Benefit Analysis 

Payback Analysis 

Payback analysis is the process of determining how long it takes an information system 
to pay for itself. The time it takes to recover the system's cost is called the payback 
period. To perform a payback analysis, you carry out the following steps: 

1. Determine the initial development cost of the system. 

2. Estimate annual benefits. 

3. Determine annual operating costs. 

4. Find the payback period by comparing total development and operating costs 
to the accumulated value of the benefits produced by the system. 

When you plot the system costs over the potential life of the system, you typically 
see a curve such as the one shown in Figure TK C-5. After the system is operational, 
costs decrease rapidly and remain relatively low for a period of time. Eventually, as 
the system requires more maintenance, costs begin to increase. The period between 
the beginning of systems operation and the point when operational costs are rapidly 
increasing is called the economically useful life of the system. 

COSTS 
(S) 

Systems 
Development 

Economically Useful Life 

Systems Operation 

TIME 

FIGURE TK C-5 The costs of a typical system vary over time. At the beginning, system costs 
are high due to initial development expense. Costs then drop during systems operation. 
Maintenance costs begin to increase until the system reaches the end of its economically useful 
Jrfe. The area between the two dashed lines shows the economically useful life of this system. 
0 Cellf..ilt.-.e Le:.mne J:CI.t 

When you plot the benefits provided by an information system against time, the 
resulting curve usually resembles the one shown in the upper graph in Figure TK C-6. 
Benefits start to appear when the system becomes operational, might increase for a 
time, and then level off or start to decline. 

When conducting a payback analysis, you calculate the time it takes for the accu
mulated benefits of an information system to equal the accumulated costs of develop
ing and operating the system. 

In the lower graph in Figure TK C-6, the cost and benefit curves are plotted 
together. The dashed line indicates the payback period. Notice that the payback 
period is not the point when current benefits equal current costs, where the two lines 
cross. Instead, the payback period compares accumulated costs and benefits. If you 
graph current costs and benefits, the payback period corresponds to the time at which 
the areas under the two curves are equal. 
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BENEFITS 
(S) 

(S) 

Systems 
Development 

Systems 
Development 

Systems Operation 

TIME 

Systems Operation 

TIME 

:--1 payback 
period 

FIGURE TK C-6 Benefits of an information system change over time, as shown in the upper graph. T he 
lower graph shows costs and benefits plotted on the same graph. The dashed line indicates t he payback 
period, when accumulated benefits equal accumulated costs. 
e<.':ellfili:!: Le::mmr; lOll. 

Figure TK C-7 on the next page contains two cost-benefit tables. The tables show 
the anticipated annual costs, cumulative costs, annual benefits, and cumulative bene
fits for two information systems projects. Year 0 (zero) corresponds to the year in 
which systems development begins. The development of Project A takes less than one 
year, so some benefits are realized in Year 0. Systems development for Project B 
requires more than one year, so the benefits do not begin until some time in Year 1. 

In Project A, by the end of Year 4, the cumulative costs are $135,700, which slightly 
exceeds the $132,000 cumulative benefits. By the end of Year 5, however, the cumula
tive benefits of $171,000 far exceed the cumulative costs, which are $157,700. 
Therefore, at some point in time during Year 5, the accumulated costs and benefits are 
equal, and the payback period is established. In Project B, a similar situation exists. By 
the end of Year 4, Project B's cumulative costs are $191,000, which is greater than the 
cumulative benefits of $156,000. At some point during Year 5, cumulative benefits will 
exceed cumulative costs, and the system will have paid for itself. 

If more specific information is available regarding the timing of costs and benefits 
during a year, you can calculate the payback period more precisely. Another approach 
is to create a chart that shows the exact point when cumulative benefits exceed cumula
tive costs, which is explained in the following section. 
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608 Cost-Benefit Analysis 

PAYBACK ANALYSIS EXAMPLES 

YEAR COSTS CUMULATIVE BENEFITS CUMULATIVE 
COSTS BENEFITS 

0 60,000 60.000 3,000 3 .000 
1 17,000 77,000 28,000 31,000 
2 18,500 95,500 31,000 62,000 
3 19,200 114,700 34,000 96,000 
4 21,000 135,700 36,000 132,000 
5 22,000 157,700 39,000 171,000 
6 23,300 181 ,000 42,000 21 3,000 

YEAR COSTS CUMULATIVE BENEFITS CUMULATIVE 
COSTS BENEFITS 

0 80,000 80,000 
1 40,000 120,000 6,000 6,000 
2 25,000 145,000 26,000 32,000 
3 22,000 167,000 54,000 86,000 
4 24,000 191,000 70,000 156,000 
5 26,500 217,500 82,000 238,000 
6 30,000 247,500 92,000 330,000 

FIGURE TK C-7 Payback analysis data for two information systems proposals: Project A 
and Project B. 
e Cerlfili:!: U!:J"'IIl1E 2014 

Some managers are critical of payback analysis because it places all the emphasis 
on early costs and benefits and ignores the benefits received after the payback period. 
Even if the benefits for Project Bin Year 6 soared as high as $500,000, the payback 
period for that project still occurs during the fifth year of operation. In defense of 
payback analysis, the earlier cost and benefit predictions usually are more certain. In 
general, the further out in time that you extend your projections, the more unsure 
your forecast will be. Thus, payback analysis uses the most reliable of your cost and 
benefit estimates. 

Payback analysis rarely is used to compare or rank projects because later benefits 
are ignored. You would never decide that Project A is better than Project B simply 
because the payback period for A is less than that forB; considering all the costs and 
all the benefits when comparing projects makes more sense. 

Even with its drawbacks, payback analysis is popular. Many business organizations 
establish a minimum payback period for approved projects. If company policy requires a 
project to begin paying for itself within three years, then neither project in Figure TK C-7 
would be approved, though both are economically feasible because total benefits exceed 
total costs. 

Using a Spreadsheet to Compute Payback Analysis 

You can use a spreadsheet to record and calculate accumulated costs and benefits, as 
shown in Figure TK C-8. The first step is to design the worksheet and label the rows 
and columns. After entering the cost and benefit data for each year, you enter the for
mulas. For payback analysis, you will need a formula to display cumulative totals, 
year by year. For example, the first year in the cumulative costs column is the same 
as Year 0 costs, so the formula in cell C6 is =B6. The cumulative cost total for the 
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The formula : C6+87 adds an additional year 
of costs (cell B7) to the running, or cumulative, 
cost total in cell C6. 
By copying this lomnula into cells C8 through 
C 12, cumulative costs totals can be obtained, as 
shown in the lower screen. The same method 
can be used to calculate rumulative benefits. 
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FIG URE TK C-8 A Microsoft Excel worksheet displays payback analysis data for Project A in the 
upper screen. When cumulative cost and benefit formulas are entered. the finished worksheet in the 
lower screen appears. 
e <Ale~ lo:imn& lOH 

second year is Year 0 cumulative total + Year 1 costs, so the formula for cell C7 is 
: C6+B7, and so on. The first worksheet shows the initial layout and the second 
worksheet shows the finished spreadsheet. 

After you verify that the spreadsheet operates properly, you can create a line chart that 
displays the cumulative costs, benefits, and payback period, which is identified by the 
intersection of the cost and benefit lines, as shown in Figure TK C-9 on the next page. 

1 eo earnmg essron 
Return on Investment 

Video Learning Sessions can help you understand key concepts, practice your skills. and check 
your work. To access the sessions, visit the Management Information Systems CourseMate Web 
site at www.cengagebrain.com and navigate to the Video Learning Sessions for this book. 
This session is about return on investment (ROI) analysis. You'll learn how to calculate ROI for a 
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project and how to use a spreadsheet to determine a project's return on investment. e,~....,•"'""'""""'• 
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610 Cost-Benefit Ana lysis 

Project A: Payback Analysis 
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Project B: Payback Analysis 
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FIGURE TK C-9 Microsoft Excel can be used to show the payback period by 
creat ing a chart of cumulat ive costs and benefrts. Note that Project A has a shorter 
payback period than Project B. 
@ C~e l e:llmJ& 20 I<! 

Return on lnvestmentAnalysis 

Return on investment (ROI) is a percentage rate that measures profitability by compar
ing the total net benefits (the return) received from a project to the total costs (the 
investment) of the project. ROI is calculated as follows: 

ROI = (total benefits - total costs) I total costs 

Return on investment analysis considers costs and benefits over a longer time span 
than payback analysis. ROI calculations usually are based on total costs and benefits 
for a period of five to seven years. For example, Figure TK C-10 shows the ROI cal
culations for Project A and Project B. The ROI for Project A is 17.7%, and the ROI 
for Project B is 33.3%. 

In many organizations, projects must meet or exceed a minimum ROI. This mini
mum ROI can be an estimate of the return the organization would receive from 
investing its money in other investment opportunities such as treasury bonds, or it 
can be a higher rate that the company requires for all new projects. If a company 
requires a minimum ROI of 15%, for example, then both Projects A and B would 
meet the criterion. 

You also can use ROI for ranking projects. If Projects A and B represent two 
different proposed solutions for a single information systems project, then the solution 
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Cost -Benefit A nalysis 6 I I 

ROI ANALYSIS EXAMPLES 

PROJECT A: 

ROt = Total Benefits - Total Costs = 
Total Costs 

represented by Project B is better than the 
Project A solution. If Projects A and B represent 
two different information systems projects, and 
if the organization has sufficient resources to 
pursue only one of the two projects, then 
Project B is the better choice. 

Critics of return on investment analysis 
raise two points. First, ROI measures the over
all rate of return for the total period, and 
annual return rates can vary considerably. Two 
projects with the same ROI might not be equally 
desirable if the benefits of one project occur sig
nificantly earlier than the benefits of the other 
project. The second criticism is that the ROI 
technique ignores the timing of the costs and 
benefits. This concept is called the time value of 
money, and is explained in the section on the 
present value analysis method. 

2t3,000 - 181,000 
181,000 

= 17_7%••----IIROi for I 
. Project A . 

PROJECTS: 

ROt = Total Benefits- Total Costs = 
Total Costs 

330,000 - 247,500 
247,500 

= 33•3% ... ----11 ROt for I 
. Project B. 

FIGURE TK C- 10 Return on investment analysis for Project A and 
Project B shown in Figure TK C-7 on page 608. 
f>Q·!fi::,"C! le:lmr!g lOlL 

Using a Spreadsheet to Compute ROI 

You also can use spreadsheet programs to calculate the ROI. To do so for Project A, 
first set up the worksheet and enter the cost and benefit data. You can use cumula
tive columns (as you did in payback analysis) but you also will need two overall 
totals (one for costs and one for benefits), as shown in Figure TK C-11. 

The last step is to add a formula to calculate the ROI percentage rate, which is 
displayed in cell E13 in Figure TK C-1 1. As stated previously, the ROI calculation is 
tota l benefits minus total costs, divided by total costs. Therefore, the formula that 
displays the ROI percentage in cell E13 is = (Ell- Cll)/Cll. 

A major advantage of using a spreadsheet is if your data changes, you can mod
ify your worksheet and calculate a new result instantly. 

You also can use pre-built templates instead of starting from scratch. For exam
ple, if you have MIS CourseMate, you can visit the online Forms Library and down
load Excel templates for ROI and NPV analysis . 

ItO A • ., M <rowlft t -- . -· 
0 '-~-"..-.1 

• , v- Com ~""' - C~ltft 

• 
' 0 

• 1 
I 2 
• 3 

• • 
10 5 
II e 

" I 

" •••• ~-

Coota ........ 
10000 00000 3,000 3,000 
17.COO nooo 21,000 31,000 
18,$00 euoo 31,000 11?.000 
tt.liiO 

'" 1'00 
31,000 ee.ooo 

21.000 135 700 31,000 132.000 
22.000 JU,zgg 38,000 111,000 
23.300 I 111.000) 12.000 I 213,606) 

""'"' on lrwntmtnt 

·-- J 

Cumulative Benefits (El l } - Cumulative Costs (Cl l ) 
Cumulative Costs (CII} 

FIGURE TK C- 11 Sample ROI worksheet. Notice that cell E1 3 contains the ROI formula. 
ecellf..I=:."C: Le.:mne 2(!14 
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612 Cost-Benefit Analysis 

Video Learning Session 
Pre sent Value Analxsis 

Video Learning Sessions can help you understand key concepts, practice you r skills, and check 
your work. To access the sessions. visit the Management Information Systems CourseMate Web 
site at www.cengagebrain.com and navigate to the Video Learning Sessions for this book. 
This session is about present value analysis.You'lllearn how to calculate net present value (NPV) 
for a project and how to use a spreadsheet to determine a project's net present value. 

Present Value Analysis 

A dollar you have today is worth more than a dollar you do not receive until one year 
from today. If you have the dollar now, you can invest it and it will grow in value. For 
example, would you rather have $100 right now or a year from now? The answer 
should be obvious. If you receive the $100 now, you can invest it in a mutual fund that 
has an annual return of 8%. O ne year from now, you will have $108 instead of $100. 

You might decide to approach ROI from a different direction. For example, instead 
of asking, "How much will my $100 be worth a year from now?" you can ask, "How 
much do I need to invest today, at 8%, in order to have $100 a year from now?" This 
concept is known as the time value of money, as shown in Figure TK C-12, and it is 
the basis of the technique called present value analysis. 

The present value of a future dollar is the amount of money that, when invested 
today at a specified inte rest rate, grows to exactly one dollar at a certain point in 
the future. The specified interest rate is called the discount rate. In present value 
ana lysis, a company uses a discount rate tha t represents the rate of return if the 
money is put into relatively risk-free investments, such as bonds, instead of being 
invested in the project. 

Most companies require a rate of return that is higher than the discount rate 
because of the degree of risk in any project compared with investing in a bond. 
Companies often reject projects that seem attractive because the risk is not worth the 
potential reward. 

To help you perform present value analysis, adjustment factors for var ious interest 
rates and numbers of years are calculated and printed in tables called present value 
tables. Figure TK C-12 shows a portion of a present value table, including values for 
10 years a t various discount rates. 

To use a present value table, you locate the value in the column with the appro
priate discount rate and the row fo r the appropriate number of years. For example, 

1 0.943 0.926 0.909 0.893 0.877 
2 0.890 0.857 0.826 0.797 0.769 
3 0.840 0.794 0.75 1 0.712 0.675 
4 0.792 0.735 0.683 0.636 0.592 
5 0.747 0.68 1 0.621 0.567 0.5 19 
6 0.705 0.630 0.564 0.507 0.456 
7 0.665 0.583 0.513 0.452 0.400 
8 0.627 0.540 0.467 0.404 0.351 
9 0.592 0.500 0.424 0.36 1 0.308 

10 0.558 0.483 0.386 0.322 0.270 

FIGURE TK C-1 2 Portion o f a present value table showing adjustment 
factors for various time periods and discount rates. Values in the table are 
calculated using the fo rmula shown in the text. Notice how the factors 
decrease as time and perce ntages increase. 
@Ce~ l,e.,..ina 201"1 
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Cost-Benefit A nalysis 

to calculate the present value 
of $1 at 12% for five years, 
you look down the 12% col
umn in Figure TK C-12 until 
you reach the row represent
ing five years . The table value 
is 0.567. To determine what 
the present value of $3,000 
will be in five years with a 
discount rate of 12%, multi
ply the present value factor 
from the table by the dollar 
amount; that is, PV = $3,000 
X 0.567 = $1,701. 

Many finance and account
ing books contain comprehen
sive present value tables, or you 
can obtain this information on 
the Internet, as shown in 
Figure TK C-13. 

To perform present value 
analysis, you must time-adjust 
the cost and benefit figures. 
First, you multiply each of the 

P· C<ti a 121 

Business Owner 's Tooldt-............. ....._J Tttlll k w Mwf•lmd ..... _ 

Years 
1 
2 
3 

• 
5 
8 
7 
8 
9 
10 

---
-----

Presenl Value of S11o be Pald In Future 

3.0% 
$0.970874 
$0.942598 
$0.915142 
$0.888487 
$0.862808 
$0.837494 
$0.813092 
$0.789409 
$0.768417 
$0.744094 

3.5% 
$0.956184 
$0.933511 
$0.901943 
$0.871442 
so.a..1a13 
$0.813501 
$0.785991 
$0.759412 
$0.733731 
so 708919 

4.0% 
$0.981538 
$0.924556 
$0.888998 
$0.854804 
$0.821927 
$0.790315 
$0.759918 
$0.730590 
$0.702587 
$0.875584 

4.5% 
$0956938 
$0.915730 
$0.878297 
$0.838581 
$0.802451 
$0.767898 
$0.734828 
$0.703185 
$0.872904 
$0.843928 

613 

projected benefits and costs by 
the proper present value factor, 
which depends on when the 
cost will be incurred or 

FIGURE T K C- 13 The CCH Business Owner's Toolkit offers a small business guide, and a 
wide range o f financial tools, including this present value table. 
e 1'1'95-2007, CCH hoorp()~.cd 

the benefit will be received. The 
second step is to sum all the time-adjusted benefits and time-adjusted costs. Then, you 
calculate the net present value (NPV) of the project, which is the total present value of 
the benefits minus the total present value of the costs. Figure TK C-14 on the next page 
shows the calculation of net present value for two sample projects. 

In theory, any project with a positive NPV is economically feasible because the 
project will produce a larger return than would be achieved by investing the same 
amount of money in a d iscount rate investment. Remember that risks are associated 
with any project, however, and management typically insists on a substantially higher 
return for high-risk projects. For example, both projects in Figure TK C-15 on page 
615 have positive net present values and appear economically worthwhile. 

Suppose, however, that you knew one of the projects had a 90% probability of 
achieving its goals, while the other project had only a 70% chance. To be attractive, 
the project with the higher risk would have to offer a corresponding higher reward. 
Chapter 3 explains how project managers evaluate risks. Figure 3-33 on page 112 
shows a matrix that includes various combinations of risk probability and impact. 

Net present value also can be used to compare and rank projects. All things being 
equal, the project with the highest net present value is the best investment. Figure TK C-14 
shows that Project B is a better investment than Project A because it has a higher net 
present value. 

Present value analysis provides solutions to the shortcomings of payback analysis and 
return on investment analysis. Unlike payback analysis, present value analysis considers 
all the costs and benefits, and not just the earlier values. In addition, present value analysis 
takes into account the timing of costs and benefits, so their values can be adjusted by the 
discount rate that provides a common yardstick and recognizes the time value of money. 
Even so, companies often use all three methods to get more input for making decisions. 
Sometimes a project will score higher on one method of analysis and lower on another. 
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614 Cost-Benefit Ana lysis 

NET PRESENT VALUE EXAMPLES 

Year Year Year Year Year Year Year 
0 1 2 3 4 5 6 Total 

Benefits: 3,000 28,000 31,000 34,000 36,000 39,000 42,000 

Present Value 1.000 0.893 0.797 0.712 0.636 0.567 0.507 
Factor (12%): 

Present Value: 3,000 25,004 24,707 24,208 22,896 22,1 13 21,294 143,222 

Costs: 60,000 17,000 18,500 19,200 21 ,000 22,000 23,300 

Present Value 1.000 0.893 0.797 0.712 0 .636 0.567 0.507 
Factor (12%): 

Present Value: 60,000 15,181 14,745 13,670 13,356 12,474 11,813 141 ,239 

Net Present Value: 1,983 
net present value 
of Project A 

Year Year Year Year Year Year Year 
0 1 2 3 4 5 6 Total 

Benefits: 6,000 26,000 54,000 70,000 82,000 92,000 

Present Value 0.893 0.797 0.712 0.636 0.567 0.507 
Factor (12%): 

Present Value: 5,358 20,722 36,448 44,520 46,494 46,644 202, 186 

Costs: 80,000 40,000 25.000 22.000 24,000 26,500 30,000 

Present Value 1.000 0.893 0.797 0.712 0.636 0.567 0.507 
Factor (12%): 

Present Value: 80,000 35,720 19,925 15,664 15,264 15,026 15,210 196,809 

Net Present Value: 5,377 
net present value 

J of Project B 

FIGURET K C-1 4 Net present value anaJysis for Project A and Project B. The tables use discount factors 
from external so urc,es , such as the CCH site shown in Figure TK C-13 on the previous page . 
@ ~e l.:'.un:ltg 2014 

Using a Spreadsheet to Calculate Present Value 
There are two ways to calculate present value using a spreadsheet program such as 
Microsoft Excel. You can enter the discount adjustment factors from an external 
table, and use a simple formula to apply the factors. However, many analysts find it 
easier to use a built-in NPV formula that handles the calculations. The two methods 
are described in the following sections. The example shows costs and benefits for a 
proposed information system with a one-year development period, a three-year useful 
life, and a 6% discount rate. 

USING EXTERNAL FACTORS The first method is to create a spreadsheet similar to 
Figure TK C-15. Starting with the estimated benefits, you would enter adjustment 
factors in cells CS, DS, and E5. Then you would create formulas in cells C6, D6, and 
E6 that multiply the three facrors times the dollar amounts for each year, with a total 
shown in column F. You would do the same thing for the estimated costs. Finally, 
when you subtract total costs from total benefits, the net present value for the pro
posed system displays in cell F12. 
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A. " 0 l 
, PI/ AnalySJs Proposed lnforma!JOO System 

I 

Cos to 

I j'iac~tor~~Lt::J '':. 
II 

11 
IJ 
-4 ~ f • filii ... ...,...._. 

Rate : .06 

Vallel : 
Valut2 : 

' Veluel 40000 

Volue4 

• • 

lool = 0.06 

~ = 20000 

= 30000 

2 40000 

• 

FIGURE TK C- 15 The top screen shows how to use discount facto rs to calculate present value in a 
Microsoft Excel spreadsheet. In this case, the present value of benefrts is $79,160. The bottom screen shows 
an example of the N PV function, which is a menu~driven formula that is buih: into Exc·el. The slight difference 
between the values is because Excel uses mo re decimal places. 
e C~r;e l ::ammg 2014 

USING A BUILT-IN FORMULA The second method, which is shown in the bottom 
screen in Figure TK C-15, uses a built-in spreadsheet function to calculate present 
value. You enter the amounts, the discount rate, and number of time periods, and the 
program does the rest. Using this approach, you perform four steps, starting with the 
benefits. 

1. First, create a spreadsheet similar to the upper screen in Figure TK C-15, but 
do not enter any factors or formulas - just the year-by-year cost and benefit 
amounts. 

2. Next, select cell F6, and click the Function button on the formula bar. 
Select the NPV function, and you will see a dialog box similar to the bottom 
of Figure TK C-15. You are using a 6% discount rate, so enter .06 in the 
Rate box. 

3. Now enter the three benefit amounts: 20,000 for Valuel, 30,000 for Value2, 
and 40,000 for Value3 and click the OK button (not shown in the figure). 

4. At this point, a present value appears in cell F6. Now follow the same method 
to enter the cost amounts. When you subtract the PV of costs from the PV of 
benefits, the result is the net present value, or NPV. Notice there is a slight dif
ference in the two methods because Excel uses more decimal places. The differ
ence is not significant. 

Cql~Ti~ 20U C<~ ~ All Ri~ Jt~\'fd, Ml)' WI be(~ 0(&111(<,1. ~ d11p~. in wholo Ill' i3 fWl.-~ w tl~nx :i,Vr.s. Wtt(' tir.l pv!)> OC'!II«II m.or" W!'fm1«1 £rvm e:,e elk-o.lk ~ t01r('4«(t.), 
&litQria) nvkw hMo ok(tll(l.llh;,t •n~· w~ IX'!I1«11 Otoe$ 11111 a81(riollll)' illt'!«ttllt q.-utJI I~"ttin& e<pcno:!>,Jf, (:(Oft(: IA-=c re.e...,~ the fi~ 10 ~~ l!<.kliti(IO'I.-1 IX'!I1«11 ll WI)' d~«~ -1 $11bo(qunr; n,;;. fO!riW«~, m;uiro ._ 

I 97812851713·~0_Too1KitCJndd 615 

615 

26/12112 7:14AM I 



616 Toolkit Summary 

TOOLKIT SUMMARY 

As a systems analyst, you must be concerned with economic feasibility throughout the 
SDLC, and especially during the systems planning and systems analysis phases. A 
project is economically feasible if the anticipated benefits exceed the expected costs. 
When you review a project, you work with various feasibility and cost analysis tools. 

You must classify project costs as tangible or intangible, direct or indirect, fixed or 
variable, and developmental or operational. Tangible costs are those that have a spe
cific dollar value, whereas intangible costs involve items that are difficult to measure in 
dollar terms, such as employee dissatisfaction. Direct costs can be associated with a 
particular information system, while indirect costs refer to overhead expenses that can
not be allocated to a specific project. Fixed costs remain the same regardless of activity 
levels, while variable costs are affected by the degree of system activity. Developmental 
costs are one-time systems development expenses, while operational costs continue 
during the systems operation and use phase. 

Every company must decide how to charge or allocate information systems costs 
and the charge back method. Common chargeback approaches are no charge, a fixed 
charge, a variable charge based on resource usage, or a variable charge based on 
volume. 

Some companies use a no charge approach because IT services benefit the overall 
organization. This method treats the IT group for accounting purposes as a cost cen
ter that offers services without charge. In contrast, if management imposes charges on 
other departments, the IT department is regarded as a profit center that sells services 
that otherwise would have to be purchased from outside the company. 

You also must classify system benefits. Many benefit categories are similar to 
costs: tangible or intangible, fixed or variable, and direct or indirect. Benefits also can 
be classified as positive benefits that result in direct dollar savings or cost-a voidance 
benefits that allow the firm to avoid costs that they would otherwise have incurred. 

Cost-benefit analysis involves three common approaches: payback analysis, return 
on investment (ROI) analysis, and present value analysis. You can use spreadsheet 
programs to help you work with those tools. 

Payback analysis determines the time it takes for a system to pay for itself, which 
is called the payback period. In payback analysis, you compare total development and 
operating costs to total benefits. The payback period is the point at which accumu
lated benefits equal accumulated costs. A disadvantage of this method is that payback 
analysis analyzes only costs and benefits incurred at the beginning of a system's 
useful life. 

Return on investment (ROI) analysis measures a system by comparing total net 
benefits (the return) to total costs (the investment). The result is a percentage figure 
that represents a rate of return that the system offers as a potential investment. Many 
organizations set a minimum ROI that all projects must match or exceed and use ROI 
to rank several projects. Although ROI provides additional information compared 
with payback analysis, ROI expresses only an overall average rate of return that might 
not be accurate for a given time period. Also, ROI does not recognize the time value of 
money. 

Present value analysis adjusts the value of future costs and benefits to account for 
the time value of money. By measuring all future costs and benefits in current dollars, 
you can compare systems more accurately and consistently. Present value analysis 
uses mathematical factors that you can derive or look up in published tables. You also 
can use a spreadsheet function to calculate present value. Many companies use pres
ent value analysis to evaluate and rank projects. 
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Key Terms 

KeyTenns 

chargeback method 604 
connect time 60S 

cost center 604 
cost-avoidance hcnefits 605 

cost-benefit analysis 605 

developmental costs 604 
direct costs 603 

economic feasibility 602 
economically useful life 606 

fixed charge method 604 
fixed costs 604 

indirect costs 603 
intangible costs 603 
net present value (l\'PV) 613 

no charge me-thod 604 
operational costs 604 

overhead expenses 603 

payback analysis 606 
payback period 606 
positive benefits 605 

present value 612 

present value analysis 612 
present value tables 612 
profit center 604 

resource allocation 604 
return on investment (ROI) 610 

server processing time 60S 
tangible costs 602 
time value of money 612 
total cost of ownership (TCO) 602 
variable charge method based on resource 

usage 604 
variable charge method based on volume 605 
variable costs 604 
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618 Toolkit Exercises 

Toolkit Exercises 

Questions 
1. How do you know if a project is economically feasible? Why is TCO important? 
2 . Describe each cost classification and include two examples. 
3. What are four chargeback methods? In your view, is one more "fair" than another? 
4. Describe each benefit classification, and include two examples. 
5. What formula do you use to calculate the payback period? 
6. What formula do you use to calculate ROI? 
7. Would the formulas in questions 5 and 6 also apply to heavy equipment, such as a 

bulldozer? Why or why not? 
8. Define the term present value, and provide an example. 
9. What is the meaning of the phrase, time value of money? 

10. Why is it difficult to assign a dollar figure to an intangible cost? Can it ever be 
done? Explain your answer, and provide an example. 

Discussion Topics 
1. Suppose your supervisor asks you to inflate the benefit figures for an IT proposal 

in order to raise the priority of his or her favorite project. Would this be ethical? 
Does internal cost-benefit analysis affect company shareholders? Why or 
why not ? 

2 . In th is Toolk it Part, you learned how to use payback analysis, ROI, and NPV to 
assess IT projects. Could these tools also be used in your personal life? Give an 
example of how you might use each one to help you make a financial decision. 

3. Is there a role for intuition in the decision-making process, or should all 
judgments be made strictly on the numbers? Explain your answer. 

4. The time value of money can be an important factor when analyzing a project's 
NPV. Is the time value of money just as important in periods of low inflation as it 
is in periods of high inflation? Explain your answer. 

Projects 
1. Suppose you are studying two hardware lease proposals. Option 1 costs $4,000, 

but requires that the entire amount be paid in advance. Option 2 costs $5,000, 
but the payments can be made $1,000 now and $1,000 per year for the next four 
years. If you do an NPV analysis assuming a 14% discount rate, which proposal 
is less expensive? What happens if you use an 8% rate? 

2 . Assume the following facts: 
• A project will cost $45,000 to develop. 
• When the system becomes operational after a one-year development period, 

operational costs will be $9,000 during each year of the system's five-year 
useful life. 

• The system will produce benefits of $30,000 in the first year of operation, and 
this figure will increase by a compound 10% each year. 

What is the payback period for this project? 
3 . Using the same facts as in Project 2, what is the ROI for this project? 
4. Using the same facts as in Project 2, what is the NPV for this project? 
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OBJECTIVES 
When you finish this part of the Toolkit, you 
will be able to: 
• Describe the characteristics of the Internet 

and the World Wide Web 

• Plan an Internet search strategy, review your 
information requirements, use the proper 
search tools and techniques, evaluate the 
results, and consider copyright and data 
integrity issues 

• Use search engines, subject directories, and 
the invisible Web to locate the information 
you reqmre 

• Demonstrate advanced search techniques, 
including Boolean logic and Venn diagrams 

• Describe Internet communication channels, 
including social networking, forums, 
newsletters, blogs, podcasts, RSS feeds, 
Webinars, mailing lists, Web-based discussion 
groups, chat rooms, instant messaging, and 
text messaging 

• Provide examples of IT community resources 
of value to a systems analyst 

• Explain the benefits and disadvantages of 
online learning opportunities 

Internet Resource 
Tools 

In Part D of the Systems Analyst's Toolkit, you w ill learn 

about Internet resource tools that can help you perform 

your duties and achieve your personal and professional goals. 

The Internet offers a wealth of information about 
every conceivable subject. Without a good road 
map, however, it is easy to become overwhelmed by 
the sheer volume of material. Part D of the Systems 
Analyst's Toolkit will describe various Internet 
resources, assist you in formulating an effective 
information-gathering strategy, and explain Internet 
resource tools and techniques that you can use to 
access the information you need. 
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Introduction 

PREVIEW CASE: Mountain View College Bookstore 

Background: Wendy Lee, manager of college services at Mountain View College, 
wants a new information system that will improve efficiency and customer service 
at the three college bookstores. 

In this part of the case, Tina Allen (systems analyst) and David Conroe 
(student intern) are talking about Internet resource tools. 

Participants: 
Location: 

Tina and David 
Mountain View College Cafeteria, near the end of the systems analysis 
phase 

Discussion topics: Internet resource tools 

T ina: 

David: 

Tina: 

David: 

Hi, David. D id you get a chance to t ry that new search engine? 

I sure did. Firs~ I formulated an Internet search strategy, as you suggested, and then I did a search using the 
logical operators that we talked about. /liked the way the search engine organized the results for me. I also 
followed your suggestions about checking out the quality of the results. 

Sounds good. But remember - sometimes it might be better not to start your search with a search 
engine. 

Why not? 

62 1 

Tina: Well, t he Internet is a huge place. In some situations, you might want to get a broad overview of a topic 
before plunging into a specific search. If so, you might want to use a subject directory l ike Yahoo! or the 
Ubrarians' Index to the Internet. Another important resource is called the invisible Web, w hich is a 
collection of searchable databases that usually are not accessed by search engines. 

David: Okay. What about using other communication channels like soda/ networking sites, forums, newsletters, blogs, 
podcasts, RSS feeds, Webinars, moiling lists, Web-based discussion groups, chat rooms, instant messaging, and 
text messaging? 

Tina: 

David: 
Tina: 

They all are important ways to get online information.A iso remember t hat the IT community has 
many resources that can help you locate information, keep up with IT developments, and advance 
your career with knowledge and training. 

It seems like the more I know about the Interne~ the more I hove to learn. 
I feel the same way. Let's see what else we can learn about Internet resource tools. Here's a task l ist 
to get us started: 

MOUNTAIN \/lEW COllE C.£ 
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FIGURE TK D-1 Typical Internet resource tasks. 
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622 Planning an Internet Researc h Strategy 

OVERVIEW 

As a systems ana lyst, you rely on your knowledge, skills, and experience. Fortunately, 
you have access to the Internet, where an enormous storehouse of information is 
available to you at little or no cost. The Internet is a worldwide network that inte
grates many thousands of other networks, which in turn link millions of government, 
business, educational, and personal users around the globe. The Internet can assist 
you with technical problems and can help you advance your career by offering access 
to training, education, and communication with other IT professionals. 

The Internet allows you to visit the World Wide Web, usually referred to as the Web, 
which contains billions of text and multimedia documents called Web pages. A collec
tion of related Web pages is called a Web site and is stored on a computer called a Web 
server. A Web browser, or browser, is a software program that allows you to access and 
display Web pages that are delivered to you by a Web server. M icrosoft Internet 
Explorer, Mozilla Firefox, Google Chrome, and Apple Safari a re popular browsers that 
offer powerful graphic interfaces to help you navigate the Web. 

This Toolkit Part begins with a step-by-step plan for Internet research, followed by a 
summary of search basics and a detailed d iscussion of search engines, subject directo
ries, and the invisible Web. Internet communications tools are covered next, including 
social networking, forums, newsletters, blogs, podcasts, RSS feeds, Webinars, mailing 
lists, Web-based discussion groups, chat rooms, and instant messaging. The last section 
presents valuable online resources available within the IT community. 

PLANNING AN INTERNET RESEARCH STRATEGY 

An Internet research strategy is necessary to avoid frustration and wasted time. A 
pilot or ship captain would not begin a journey without knowing the destination. 
Similarly, you can use a fo ur-step plan to navigate efficiently and confidently 
toward your objectives: 

Step 1. Review your information requirements . 

Step 2. Use the proper search tools and techniques. 

Step 3. Evaluate the results. 

Step 4. Consider copyright and data integrity issues. 

Over time, you will gain experience and develop your own preferences for using 
the Internet. You should remember that each research situation is unique, and several 
tools and techniques might be necessary to achieve the results you seek. 

Step I. Review Your Information Requirements 

The first step to finding information online is to make sure you really understand what 
you are seeking. You need to think about the topic to ensure that you are casting an 
appropriate net. For example, a supervisor might ask you to help decide between two spe
cific CASE products. Your initial inclination might be to find a review of various CASE 
applications. Upon reflection, however, you realize it would be more useful to understand 
CASE tools in a general sense before comparing specific products. Therefore, you decide 
to start with a more generalized search instead of going directly to vendor sites. 

Step 2. Use the Proper Search Tools and Techniques 

Once you feel that you understand the information required, it is time to pick an ini
tial tool. At this point, you face some choices. Should you use search engines or sub
ject directories? Should you seek commercial site,s, IT publications, professional 
associations, forums, or other areas to explore? What about social networking? 
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Pl anning an Internet Research Strategy 

As you gain experience, you will be able to handle a wide range of Internet tools 
and resources. As with most skills, the more you use them, the more expertise you 
acquire. In time, you probably will develop your own list of favorite tools and 
resources. 

Step 3. Evaluate the Results 

By definition, the Internet is essentially open and unregulated. On the plus side, a 
huge diversity of information is available. The quality of content, however, varies 
greatly. Unlike published journals or textbooks, almost anyone can post content on 
the Web. This means that the searcher must review the information very carefully. 
Questions to ask when accessing content include the following: 

SOURCE Is the author identifiable? Does the author have expertise on the subject? 
You might need to trace back through Web site addresses or URLs to find biographi
cal information, or do a separate search on the author's name. 

ACCURACY Does the information come from a commercial source that is offering 
its own solution? Is it from an association with an inherent bias? Often, it is very dif
ficult to find completely objective information. Identifying biases and finding infor
mation from a variety of sources are ways to address this problem. 

SCOPE Is the information specific enough? If not, you should narrow and refine 
your search and seek additional resources until you locate the information you need. 
When you use a search engine, one way to do this is to perform a subscarch using 
the results of the initial search as a starting point. 

CURRENCY How old is the information? Is the topic static or dynamic? In the IT 
world, technology changes very quickly. If you locate information that appears to be 
out of date, you might seek more recent data to ensure that your results are valid. 

LOOK AND FEEL Is the information easy to access and navigate? If the site is 
designed in a logical manner and offers value-added links to worthwhile pages and 
resources, do not be overly concerned with style - some excellent material is created 
by authors and producers who focus on content, not design. 

If you find the content useful, be sure to credit the source properly when you use 
it . You must observe legal and ethical standards when you deal with Internet materia l. 
To learn more about proper citation and to view specific examples of how to cite 
electronic material, you can visit the excellent collection of resources at www.are 
searchguide.com. 

Step 4. Consider Copyright and Data Integrity Issues 

Before you copy or download your search results, you must ensure that you legally can 
use the material, and that the content is safe and free of threats. 

The first issue involves copyright law. Many people regard the Web as a public 
domain, but in reality, it is more like a book or a CD. In other words, you might own a 
CD, but you do not own the material on that CD - you only possess a license to use the 
content in certain ways. On the Web, you should look for copyright notices and restric
tions. If in doubt, you might have to contact the copyright holder to seek permission. 

The second issue involves data integrity. It is important to protect your network 
and computer system from any unwanted viruses or malware, which is malicious 
sofrware that might jeopardize your security or privacy. Unlike intellectua l content, 
which is easy to evaluate, it is impossible for you to determine the integrity and 
validity of the internal file structure and format without a virus detection tool. As 
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624 Search Basics 
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and additional effort. Without 
proper protection, you run the 
risk of not only corrupting your 
own files or hard drive but also 
bringing your entire company 
nerwork down. 

If the information is legally 
usable and safe, you can save it 
to your hard drive or nerwork, 
depending on the content and 
purpose. The information you 
find may be in one of many for-

" mats, including word-processing 
documents, spreadsheets, and 
databases; Adobe PDF files; and 
multimedia material with file 
extensions such as .jpg, .mp3, 
.flv, and .mov. 

You can download files 
directly to your hard drive from 

• v many Web sites. If this option is 
) 

McAfee's site shows how many computers and files are infected at any 

not offered explicitly, you can try 
right-clicking a link or embedded 
object to display a list of choices 
that includes downloading the 
selected information. 

The following sections discuss search engines, subject directories, the invisible Web, 
and other Internet tools in more detail. 

SEARCH BASICS 

As you journey on the Internet, you will use various navigation tools and techniques. To 
reach your destination, you must know how to use search engines, subject directories, 
and a collection of searchable databases called the invisible Web. 

A search engine is an application that uses keywords and phrases to locate informa
tion on the Internet. Meta-search engines are tools that can apply multiple search engines 
simultaneously. For most people, search engines are the workhorses of information gath
ering. Search engines employ a variety of approaches to gathering information, and 
although they are extremely valuable, users should be aware of potential problems. For 
example, search results can be affected if the search engine permits commercial users to 
achieve higher priority based on payment of fees. Also, search engines access only a por
tion of the Internet. 

A subject directory or topic directory is a Web site that allows you to find informa
tion by using a hierarchy, starting with a general heading and proceeding to more spe
cific topics. A subject directory is an excellent starting point when you want an 
overview of a topic before proceeding to specific Web sites. Typically, a subject directory 
is created by an editorial staff that visits, evaluates, and organizes the sites into various 
categories and subcategories. 
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Search Engines 

The invisible Web, also called the deep Web or hidden Web, refers to a vast collection 
of documents, databases, and Web pages that are usually not detected by search engines, 
but can be accessed using other tools and techniques. The invisible Web is a huge infor
mation storehouse, many times larger than the searchable Web, and includes thousands 
of university, scientific, and government libraries. 

The following sections cover search engines, subject directories, and the invisible Web 
in more detail. 

SEARCH ENGINES 

A search engine often is the best starting point for gathering information. A well
planned search will narrow the range of content to a manageable level and will allow 
you to explore the choices or execute a subsearch within the focused results. As with 
any tool, it is important to understand the intended use and limitations of a search 
engine before applying it to a task. 

Although many search engines exist, the market is dominated by Coogle, as shown 
in Figure TK D-3. Coogle's appeal includes a robust package of features that users 
can access easily, and Coogle works hard to make its users feel like family members. 
However, when a single firm dominates a market, there is a risk that the firm's name 
can become a generic verb, such as" You can Coogle it." 

a Google 

a Bing 

a Yahoo 

a All Others 

FIGURETK D-3 The chart shows the dominant market share enjoyed by Google. 
cmrt ecc,.~ le:tm Ill 20 14: l..':ttt fnw'! wnw.~.n"lllic::ts~.tcrn 

Search Engine Concepts 

Search engines use a specialized computer program called a spider or crawler that 
travels from site to site indexing, or cataloging, the contents of the pages based on key
words. The results are compiled into a database, so what you are searching is not the 
Web itself, but the contents of the search engine's database. 

No single search engine can catalog the shifting contents of the Web, and even the 
most powerful engines do not cover all Web content. If a particular site is not widely 
linked, or its author does not submit it to major search engines, then the material is 
invisible to them. Also, any site that requires a visitor to type in data, such as a name, 
cannot be accessed by search engines. 

Although search engine indexes are incomplete and often dated, they are capable of 
delivering an overwhelming number of results, or hits. The real issue is quality versus 
quantity. When comparing search engines, it is important to know the company's pol
icy toward allowing commercial sites to boost their ranking in a pay for performance 
arrangement. Links that are subsidized by companies are called sponsored links. 
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626 Search Engines 

Not all search engines work the same way. By understanding the underlying algo
rithms, or specific rules, that drive these information engines, it is possible to better 
target your search. For example, some sites, like Coogle, rank their pages by analyz
ing the number of other sites that link to that page. Other search engines organize 
results differently. For example, Ask.com uses an interesting approach called 
ExpertRankTM technology, which ranks a site based on the number of authoritative 
sites that reference it, not just based on general popularity. You usually can determine 
an engine's approach by clicking the About tab or link on the search site. 

INDEXED SEARCH ENGINES Coogle, Yahoo!, and Bing are indexed search engines 
that organize and rank the results of a search. Although they have much in common, 
each tool has its own search algorithms, features, and user interface. 

META-SEARCH ENGINES One of the most popular meta-search engines is Dogpile, 
which collects search results from Coogle, Yahoo!, Bing, and several others. Because 
each search engine uses its own method of searching, each returns a different set of 
results. According to the company, Dogpile reviews all the results, decides which are 
most relevant, and eliminates duplicates. In promoting its product, Dogpile's colorful 
analogy is that "You get the best from the big dogs without all the mess." 

Another powerful meta-search engine is ixquick, which sorts search results based 
on how many search engines agree on the result. A five-star rating means that five 
separate search engines ranked the result in their top 10. Ixquick also includes a 
worldwide telephone directory and a video search tool that can access more than 
18 million hours of video. 

Search Techniques 

Consider the following suggestions when you begin a search: 

• Refine your topic. Unless you limit the scope of your search, you might be 
overwhelmed by the number of results. If you are looking for general informa
tion on a broad topic, consider a subject directory site. 

• Translate your question into an effective search query. Searches are exe
cuted on keywords. You will improve your success if you pick the proper 
keywords. Try to find unique words or phrases and avoid those with 
multiple uses. For example, a search for the term hard drive might produce 
information about a computer hardware device or a difficult auto trip. 
Also consider using advanced search techniques, which are described in the 
following section. 

• Review the search results and evaluate the quality of the results. If the search 
needs refinement or additional material, you can either use the site's advanced 
search techniques or select a different Internet resource altogether. 

• It is important to organize the results of your search so you can recognize and 
revisit important sites. Some search engines offer a personalized search history, 
which you can review and edit for this purpose. Many people find that the easi
est sol uti on is to create favorites or bookmarks in their browser for sites visited 
in important searches, using a set of folders and subfolders. If you do this, you 
can wait until you start the search, or you can create your filing system ahead 
of time. 

To be effective, you should understand the mechanics of the search engine, use 
proper spelling, find unique phrases, and experiment with a variety of approaches. If 
you are consistently returning too many results, try using topic-specific terms and 
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Search Engines 

advanced search techniques. Conversely, if too few results are returned, eliminate the 
least important terms or concepts, broaden your subject, or use more general vocabu
lary when you select terms. 

Online Tutorials 

When you learn a skill, it usually helps to get some tips and pointers from an expert. 
Many years ago, in a predigital era, librarians were an essential source of guidance for 
researchers. As the Internet evolved, so did librarians, so it is not surprising that librar
ies offer valuable advice about Internet-based research. 

The table in Figure TK D-4 shows several examples of library-oriented tutorials. 
The screen at the bottom of the figure shows a tutorial from the Teaching Library at 
the University of California, Berkeley. According to the site, this is one of the most 

Soutc~ NotP\ j uRt 

Coi«<do Stote Unlve<'Sity 
Ubtarles 

Ed•son State CollegeUbnarfes 

LOulsrana State Unl'lersity 

Ubraries 

Multi· media styte w1th 
many examples 

Uses animation to explail 
basic concept! 

Good coverage of th• 
deep Web 

www.lib.colostite.edu/tutorlels/boo 
lean.html 

www.edison.edu/library/researdlski 
lls/Unlt4/4boolun.php 

www.lib.lsu.edu/fnstructlon/deepw 
eb/deepweb-print.html 

Ohio State University Ubfary Several video~. includina www.lfblearn.osu •. edu/tutor/ 
one on using Google 

Purdue University Ubraries Comprehensive coveraae 
plus brtef two-mlllur• tips 

www.lib.pu:rdue.edu/rsuides/tutoria 
ls.html 
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FIGURE TK D-4 Six 
examples of free, online 
tutorials offered by 
college and university 
libraries. In the screen at 
the bottom, notice the 
"How to use" section, 
which mentions a table of 
contents and a glossary. 
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628 Search Engines 

heavily used and linked-to tutorials on Web search skills, and has been translated into 
dozens of languages. The University allows noncommercial use of these materials, 
which it calls Research-Quality Web Searching. 

Advanced Search Techniques 

Many search engines offer powerful advanced search features that allow you to refine 
and control the type of information returned from searches. These features can include 
the option to search within returned results and the ability to search within specific 
areas, such as forums . Perhaps the most powerful advanced feature is the option to use 
Boolean logic. 

Boolean logic is a system named afrer British mathematician George Boole and refers 
to the relationships among search terms. You can use various combinations of the logical 
operators OR, AND, and NOT to improve your search success greatly. Figure TK D-5 
illustrates the use of the operators with search terms. The graphics shown in the figure are 
called Venn diagrams. A Venn diagram uses circular symbols to illustrate Boolean logic. 
Venn diagrams are named after John Venn, a nineteenth-century scholar who devised a 
scheme for visualizing logical relationships. In the sample diagrams, the shaded area indi
cates the results of the search. 

A orB Baseball or Football Baseball ® Football 

A and B Baseball and Football Baseball ® Football 

AnotB lntemet not Web lntemet @ web 

A orB or C Colorado or Mining or Gold Colorado Mining 

I " 
Gold 

I 

A and Band C Colorado and Mining and Gold Colorado Mining 

I Gold 

I 'i •I 

A and B notC Colorado and Mining not Gold Colorado Mining 

Gold 

FIGURETK 0-5 Examples of logical operators OR, AND, and NOT. The shaded area represents the 
returned results. OR is the most inclusive term, returning results if any of the terms appear; AND requires all 
keywords to appear ; and NOT excludes results even if they are found in the same document. 
e ~e lt::!m:ltg 2014 
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Search Engines 

To learn more about how logical operators work, consider the following diagrams: 

OR The first diagram at the top of Figure TK D-5 shows that the OR term will 
retrieve all results containing either term. Notice that the shaded area includes both 
circles. The OR operator can be used when you need a wide search net. 

AND The second diagram in Figure TK D-5 shows that the AND term will retrieve 
only those results in which all terms linked by the AND operator are present. Notice 
that the shaded area includes only the overlapping portion of the two circles. The 
more terms or concepts combined in an AND search, the fewer pages will be 
returned. The AND operator often is used to narrow a set of search results. 

NOT The third diagram in Figure TK D-5 shows how the NOT operator can be 
used to exclude certain records. In this diagram, consider the closely related terms, 
Internet and Web. It is likely that these terms both appear in many Web pages. The 
NOT operator will strip out the results containing the unwanted term. For example, 
the search string, Internet NOT Web, will return only those pages with the term, 
Internet. You should use the NOT operator carefully, because the term you want to 
exclude may be intertwined with the term you seek in many documents that would 
be useful to you. 

The last three diagrams in Figure TK D-5 illustrate other combinations of logical 
operators where three search terms are involved. 

USING PHRASES Suppose you want to find sites that sell board games that require 
players to use strategy, such as Monopoly<>. In your search, you could specify both 
terms, strategy AND game, but your results probably would include many docu
ments that describe game strategies used in various sports, which is not what you 
are seeking. A berter approach might be to search using the phrase "strategy game" 
enclosed in quotes. A phrase is more specific than an AND operator because it spec
ifies an exact placement of terms. In this example, the phrase "strategy game" will 
not retrieve any documents unless they contain that exact phrase. 

The implementation of Boolean logic varies by search engine. Some engines require 
the use of full Boolean searching using the complete operators (OR, AND, NOT) in the 
search window. Others use implied Boolean logic with keyword searching. In implied 
Boolean logic, symbols are used to represent Boolean operators, such as a plus sign(+) 
for AND, and a minus sign(-) for NOT. If two search terms are entered in the search win
dow with a space between them, some search engines may assume an OR; others assume 
an AND. You need to consult the site's Help files to understand the underlying rules. 

USING FILL-IN FORMS Most search engines provide an advanced search feature 
that offers a fill-in form similar to the Coogle example shown in Figure TK D-6. 
Many users find it easier to fill in a form than to work with Boolean operators. The 
examples in Figure TK D-6 on the next page include sample search terms, and on its 
site, Coogle offers many more advanced search samples and tips. Notice that the 
Coogle site also offers advanced search tips. 

Search Checklist 

Many people find it helpful to prepare for an Internet search by using a checklist sim
ilar to the following: 

• Does the topic have any unique words, phrases, or acronyms? If so, use these 
terms in the search. 

• Do any of the search terms have other spellings or names? If so, include these 
with an OR operator in the search. 
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Subject Directories 

• Are certain additional words or phrases 
likely to appear in any Web document? 
If so, consider adding an AND operator 
to narrow the search. 

• Is there any unrelated material that my 
search terms might pick up? If so, con
sider using the NOT operator to exclude 
these documents. 

• Are any organizations, publications, or 
institutions likely to have an interest in 
my topic? If so, try to locate their Web 
sites and then conduct a further search 
using the site indexes and databases 
available on the site. 

FIG URE T K D-6 These five examples show how to use Google's fi ll-in 
form to perform an advanced search. O n its site, Google offers many more 
advanced search samples and tips. 

• Is the search returning results too 
numerous to examine? If so, keep add
ing additional terms to narrow the 
search and reduce the number of hits 
until a reasonable number is achieved. Cor.Jr.eosty c4 C-<:<~e~ 

SUBJECT DIRECTORIES 

A subject directory collects and organizes Web sites in a top-down format, based on 
subjects and topics. An analogy might be a corporate organization chart, where you 
could go to the top person for an overview, then visit with lower-level employees to 
obtain specific information about their areas. 

A subject directory is an excellent tool when you want general information about 
a topic before plunging into an array of specific Web sites. Yahoo! offers a popular 
subject directory that serves as a portal, or entrance to other Internet resources. Other 
academic and professional directories target the specific needs of researchers and 
users who concentrate on particular subjects. Many subject directories are reviewed 
by human experts, rather than computer robots, to ensure relevance and quality of 
links. 

A Subject Directory Exam ple 

Subject directories organize information into various categories and provide an 
overall framework for finding information. For example, suppose you wanted to 
use the Yahoo! Directory to learn more about communications and networking 
magazines. First, you would navigate to the Yahoo! directory site at dir.yahoo 
.com. The first screen, which is shown at the top of Figure TK D-7, contains a list 
of main topics, one of which is Computer & Internet. When you click this item, 
you would see a display similar to the second screen in Figure TK D-7, which 
shows various subtopics, including Communications and Networking. As you con
tinue, you would click the Magazines link shown in the third screen, and you 
would see a list of publications that you could explore, some of which appear in 
the bottom screen. 

In addition to Yahoo!, other popular subject directories include About.com and an 
organization called ipl2, which was the result of a merger between the Internet Public 
Library (IPL) and the Librarians' Internet Index (LII). The new entity, which has a 
Web site at ip/2.org, offers a free question-and-answer service staffed by volunteers 
who are professional librarians and library science graduate students. 
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Subject Di rectories 
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Comrnw\ications Multimedia (494) • • c ...... ....... and NAttwoft<lng ........... __ 
(1280)-. • News ond Media (489) , .... 

~-" • 
'*""'- 111-Q -~ - ~ ( l > . Security and • Gr.~phics (259) 

Encryption (567) 

-~ '746) 
• Softw3re (3228)" ''" 

~(14)1 

• Modems411 

• Netware (9) 
• Netw!l[~ Ggmauting 

Network Management (7) Features news, articles, and forums on data management, storage • 
technology. mobile and wireless, IT, infrastructure, network and systems • Oruanizations (28) 
management, security, sel\'ice providers, and outsourcing. 

OSI(Open S:tstl!m www networkcomputong com • 
Interconnection) 

• t:letwac~ Magazine Rafarl!nce Modal (4) 
Networking news, product reviews, and more lor network managers. 
WNW.networkmagazine.com 

• Microsoft G!i!!lified Professional Magazine Online 
A comroonity for professionals seeking Microsoft certification. Features 
include forums, news. training search engines. classifieds & editorial 
created just for the MCSE, MCSD & MCP. 
WNW.mcpmag.com 

• Certification Magazine 
Magazine for certified professsionals of information technology, with 
articles, news, study guides, and more. 
www.certmag.com 

• B:i!e and Switch 
Features news, resources, message boards, and glossary about the field 
ofstorage networking. 
www byteandswrtch com 

• Arneci~'s t:lel»:!lC~ Qolio.e 
Providing reporting and business analysis of telecommunications 
technologies for today's public network. 
www.americasnetwork.com 

FIGURE TK 0-7 Using a search directory is quite different from using a search engine, and can be faster 
and more efficient. In the example shown, the user visited the Yahoo! Directory, clicked the Computer & 
Internet category. and then selected the Communications and Networking topic. Next. the user requested a 
list of magazines. which are d isplayed in the last panel. 
e 20 12 Yilhoollnc. 
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632 The Invisible Web 

Advantages and Disadvantages of Subject Directories 

The main advantage of a subject directory is that it provides an overview when you 
are not sure of the size and scope of your topic. Later, when you have a better under
standing of your subject, you can use a search engine to seek additional information 
and examples. 

Subject directories also have shortcomings. Many subject directories use human 
expertise to formulate the subject organization and determine the placement of links. This 
process involves subjective decisions that might affect the quality of search results. Some 
subject directories are updated continually; others might not be current. Also, unlike a 
search engine, a subject directory forces you to work your way through a series of levels, 
rather than using specific words and phrases to locate directly the material you seek. 

THE INVISIBLE WEB 

Everyone is familiar with what is called the visible Web, which refers to Web sites that 
are indexed by the major search engines and are publicly accessible. As d iscussed ear
lier, much more information is available on the Internet that is not indexed. This valu
able information source includes numerous text, graphics, and data files stored in 
collections that are unreachable by search engines. 

The invisible Web includes searchable databases that contain an enormous amount 
of information in university and government libraries, as well as thousands of special
ized databases that are maintained by institutions and organizations around the world. 

Much of the invisible Web is open to the public, but some databases are password 
protected. Many sites allow guest access, but some areas can be accessed only by 
members of a specific group. 

In an article in the Journal of Electronic Publishing, author Michael K. Bergman com
pared Internet searching to dragging a net across the surface of the ocean. He stated that 
"While a great deal may be caught in the net, there is still a wealth of information that is 
deep, and therefore, missed. The reason is simple: Most of the Web's information is bur
ied far down on dynamically generated sites, and standard search engines never find it." 
Mr. Bergman pointed out that traditional search engines create their indices by spidering, 
or era wling, through many millions of Web pages. He pointed out that "To be discovered, 
the page must be static and linked to other pages .. .. Because traditional search engine 
crawlers cannot probe beneath the surface, the deep Web has heretofore been hidden." 

Invisible Web Examples 

A few examples of information on the invisible Web include the following: 

• Specialized topic databases: subject-specific collections of information, such as cor
porate financial fi lings and reports, genealogy records, or Ellis Island immigration 
data 

• Hardware and software vendors: searchable technical support databases for 
large sites such as Microsoft's or Oracle's knowledge bases 

• Publications: databases of published and archived articles 

• Libraries: searchable catalogs for thousands of libraries, including the Library 
of Congress and numerous university and institutional libraries 

• Government databases: census data, statutes, patents, copyrights, and trademarks 

• Auction sites: searchable listings of items, bidders, and sellers 

• Locators: telephone numbers, addresses, and e-mail addresses 

• Career opportunities: job listings and resume postings 
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FIGURETK 0-8 The CompletePianet site is organized by topics, and has links to many 
searchable databases whose contents cannot be indexed by traditional search engines. 
e 2<X:C-201C.Bor;.iltl'lun:-. Corp. 

Navigation Tools for the Invisible Web 

You can access the invisible Web in several ways. One approach is to use a search engine 
to locate a portal, or entrance, to a searchable database by including the word, database, 
as a required search term. For example, if you are searching for information about printer 
drivers, you could specify "printer drivers" AND database. The additional term will nar
row the search results and increase the likelihood of finding searchable collections of 
printer drivers. 

You also can access the invisible 
Web by using specialized portals that 
list and organize searchable databases. 
An example of an invisible Web portal 
is CompletePlanet.com, which is shown 
in Figure TK D-8. CompletePlanet.com 
claims to access over 70,000 invisible 
Web databases that are frequently 
overlooked by traditional searching, 
and also offers a special search tool 
called the Deep Query Manager™. 
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If you spend a significant 
amount of time searching the invisi
ble Web, you might want to use 
special navigation software to assist 
you. For example, EndNote is an 
application offered by Thomson 
Reuters, as shown in Figure TK D-9. 
EndNote uses a special information 
transfer method that allows a user to 
connect directly to hundreds of 
government and university databases 
on the invisible Web. 

FIGURE TK 0 -9 Many researchers use Endnote, which allows you to connect 
d irectly to hundreds of government and university databases. The inset panel shows a 
small sample of the available sites and resources. 
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634 I nternet Communicatio n Channels 

Another way to navigate the invisible Web is to use a proprietary database; your 
school or local library probably subscribes to several. Popular examples include 
EBSCOhost, ProQuest, and IEEE's Xplore. Also, the Association for Computing 
Machinery, which is described on page 642, has a very large IT database that is open to 
its members,including students who can join for a modest fee. 

Figure TK D-10 shows a recap of the Internet tools and resources: search engines, 
subject d irectories, and the invisible Web. Notice that each has advantages and 
d isadvantages. 

Recap of Internet Search Resources 

RESOURCE POSSIBLE USES ADVANTAGES 

Search Engines Good initial starting Flexibility. You can 
point. especially if you choose from many 
have an overall different engines with 
understanding of the various features. Some 
topic. Search engines allow newsgroup access 
can lead you to as well. Meta-search 

important govem- engines can return and 
ment, professional, or rank results from 
commercial sites. mult iple sources. 

Advanced search 

techniques can be used. 

Subject Good way to get a W ith a subject 
Directories broad overview of a di rectory, you can 

topic before accessing maintain broader focus 
specific sites. and perspective, and 

work from the general 
to the specific without 
getting lost in a maze of 
Web sites. 

Invisible W eb Information from Very diverse resource. 
nonindexed databases Many more pages on 
and searchable the Web are non-
directories such as indexed rather than 
company financial indexed. 
reports, library 
holdings, industry 
reports, and 
government 
information. 

Frequently produces 
information overload. 

Can retum many 
irrelevant or out-of-
date links. Without a 

refined search, it is 
impossible to examine 

results carefully. Some 
sites allow companies 
to improve their hits by 
''pay for performance." 

Material is organized by 
human intervention; 

quality, currency, and 
accuracy m ight vary. 

Can be difficult to 
access unless you know 
where to look. 

Navigating a searchable 
database can be more 
difficult than using a 
traditional search 
engine, because no 
common interface 
exists. 

NOTES 

You can improve 
search effective
ness significantly 
by using advanced 
search techniques 
based on logical 
operators. 

O nce you work 
your way t hrough 
the various levels. 
you m ight be able 
to bookmark the 
resource for more 
di rect fuw re 
access. 

Portal sites are 
available to help 
you navigate the 
invisible Web. You 
can use a general 
search engine to 
locate searchable 
databases by 
searching a subject 
term and the word 
database. 

FIGURETK D- 1 0 A recap of the three main Internet search resources: search engines, subject directories, and the invisible Web. Notice 
that each option has advantages and disadvantages. 
~ Cenv:t;e U!:.rn '1& W I-<! 

INTERNET COMMUNICATION CHANNELS 

Suppose that you are asked to analyze your organization's virus protection require
ments. As part of your research, you would want to learn about relevant news, devel
opments, and the latest virus threats. You also might want to suggest several specific 
products. Assume that you performed your research using a search engine. Now you 
want to check your conclusions by getting feedback from other IT professionals. You 
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Internet Communication Channels 

can consider using social networking sites, forums, newsletters, blogs, podcasts, 
Webcasts, RSS feeds, Webinars, mailing lists, Web-based discussion groups, chat 
rooms, and instant messaging. 

Social Networking 

Social networking sites such as Facebook, Twitter, and Linkedln have gained 
enormous popularity in recent years. Many people use these communication 
channels along with more traditional choices, such as e-mail, blogs, chat rooms, 
and instant messaging. As a systems analyst, social networking allows you to con
nect to an extended family of personal and professional contacts, with unlimited 
opportunities. 

Forums 

Most people are familiar with bulletin boards they see at school, at work, and in their 
communities. Using thumbtacks or tape, people post information and read what oth
ers have posted. A forum, or ncwsgroup, is the electronic equivalent of the everyday 
bulletin board. Forums offer online discussions that address every conceivable subject 
and interest area. A forum can put you in touch with the knowledge, experience, and 
opinions of a large online community. 

Yahoo! and Coogle allow users to join thousands of groups, and to create new ones 
if they wish. The Coogle site in Figure TK D-11 shows Coogle Groups, which offers a 
user-friendly interface and many social media features. 

Because of its dominant role in the search 
engine market, Coogle users have another 
benefit: in addition to recent content, they can 
search literally millions of postings that go 
back many years. 

To understand how forums work, con
sider the following example. In your research 
on virus protection, which was mentioned in 
the previous section, assume that you have 
narrowed the product choices down to two. 
You are having trouble, however, differentiat
ing between them and would like feedback 
from current users. You might want to visit 
individual product sites for user testimonials, 
but you would be unlikely to find a negative 
opinion on a vendor's site. You also could poll 
your professional colleagues, but you want to 
survey a variety of users that goes beyond 
your limited circle. 

At this point, you might decide to tap into 
an appropriate newsgroup and see if there 
have been any postings that are relevant to 
you. Some forums are moderated, in which 
articles are sent to a person who approves 
them before they are posted for the group. 
Before you post, you should read the FAQ 
files associated with each newsgroup. The 
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term FAQs stands for frequently asked ques- FIGURETK D- 11 Google Groups allows you to participate in 
· FAQ h d f d numerous d iscussion groups on every imaginable topic, and to create new t10ns. s are a common met o o provi - groups. 

ing guidance on questions that users are likely ec.r.e.rorcoo•• 
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to ask. In many cases, FAQs describe the particular netiquette, or Web guidelines for 
protocol and courtesy, that exist on a particular newsgroup or site. You can learn 
more about netiquette in Part A of the Systems Analyst's Toolkit. 

As you gain experience, you might decide to subscribe to forums that address top
ics of interest to you. 
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FIGURE TK 0 - 12 Info World offers free newsletters. We beasts. and 
other valuable online resources. 
e 1s;94-20 12 ... r:Y...cc-ld. b:t:. 

Newsletters, Blogs, Pod casts, and 
We beasts 

Newsletters are a convenient way to keep 
current on topics of interest. Many online 
magazines and other groups offer free e-mail 
newsletters to subscribers interested in spe
cific topics. For example, as shown in 
Figure TK D-12, Info World readers can 
access a wide range of newsletters, blogs, and 
podcasts. 

A blog is a Web-based log, or journal. 
Computer-related blogs can provide valuable 
information for a systems analyst. Also, many 
vendors offer Web-based tra ining options, 
including podcasts. A podcast, sometimes 
called a Webcast, refers to online material that 
can be delivered as a streaming download to 
users, who can receive multimedia files and 
open them on a computer or download them 
to an iPod®, iPad®, smartphone, or other por
table player. Podcasts can be prescheduled, 
made available on demand, or delivered as 
automatic updates, depending on a user's pref
erence. An advantage of a podcast is that 
users, called subscribers, can access the mate
rial anywhere, anytime. 

RSS Feeds 

The term RSS stands for Really Simple 
Syndication. RSS is a format for publishing 
frequently updated content to users who sub
scribe to an RSS download, also called a feed, 
an RSS feed, or a Web feed. Web publishers 
such as Yahoo!, Coogle, CNN, MSNBC, and 
many other newspapers, magazinecs, vendors, 
and blogs use RSS feeds to distribute news 
and updates to subscribers, who can read the 
content with sofrware called an RSS reader, a 
fee.d reader, or an aggregator. 

Figure TK D-13 shows how Yahoo! uses 
RSS feeds to publish news items, and a sample 
of the wide variety of available topics. Many 
main headings, such as Computers and 
Internet, also contain a lengthy list of subtop
ics. In addition, Yahoo! allows you to create a 
custom RSS feed by typing a term or phrase 
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Internet Communication Channels 

What kind of content does the Yahoo! Directory offer via RSS? 
The Yahoo! Directory is a human-created and maintained library of web sites 
organi:led into categories and subcategories. Yahoo! editors review these sites for 
potential inclusion in the Directory, and to evaluate the b&s.t place to list thcun. 
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into a search box. For example, if you were 
especially interested in news updates about 
Cisco routers, you could create a Yahoo! 
feed that would capture and download all 
articles on that topic. Yahoo! feeds make it 
easy for an IT professional to stay well 
informed on topics of interest. However, 
notice the important caution regarding the 
use of the content. Yahoo! states that the 
feeds are free for individuals and nonprofit 
organizations for noncommercial use, but 
that proper attribution is required. 

The Yahoo! Directory is now offering the following feeds in RSS format The feeds are 
free of chaJge to individuals and nonprofit organlz.ations for non..commerclal use. 
Attribution (included in each feed) is required. 

Webinars 

A Webinar, which combines the words Web 
and seminar, is an Internet-based training 
session that provides an interactive experi
ence. Most Webinars are scheduled events 
with a group of preregistered users and an 
online presenter or instructor. A prere
corded Webinar session also can be deliv
ered as a Webcast. 
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A mailing list, also called a listserv, is similar 
to a newsgroup in that it provides a forum 
for people who want to exchange informa
tion about specific topics. Like a newsgroup, 
users can post messages and view postings 
made by others. Instead of a bulletin board 
approach, however, a mailing list uses e-mail 
to communicate with users. A computer 
called a list server directs e-mail to people 
who subscribe to, or join, the mailing list. 

FIGURE TK D- 13 Yahoo! uses RSS feeds to publish news about a wide 
variety of topics, some of which are shown here. The Yahoo! site also allows 
you to create a customized feed by entering a search term o r phrase. 

When a person subscribes to a list, he or she can receive e-mail messages as they are 
posted. Subscribers also can access a collection of messages called a digest. Many mail
ing lists maintain Web sites where users can search message archives. 

A systems analyst would be interested in mailing lists that focus on information 
technology. To locate IT-related mailing lists, you can visit the Web sites of profes
sional organizations, and you can try adding the phrase mailing list or listserv to your 
search topic. Also, as shown in Figure TK D-14 on the next page, you can visit Web 
sites such as !soft. com and tile.net that organize mailing lists by name and subject. 

Web-Based Discussion Groups 

Another online communication resource is called a Web-based discussion group, which 
is an online community that combines features of mailing lists and forums. Web-based 
discussion groups can be accessed through portals, such as Yahoo! or Coogle, or by 
visiting vendor sites, such as Cisco, IBM, or Apple. Group members can receive mes
sages either individually or in digest form like a mailing list, and they can browse mes
sages stored on the group's Web site. In addition to text messages, group Web sites 
often include membership lists and contact information, photo galleries, and links of 
interest to members. 
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Internet Communication Channels 

Suppose you crossed an excellent techni
cal support site with a great social network . 
What would you get? The answer might be 
Microsoft Community, which is shown in 
Figure TK D-15. 
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Web-based discussion groups are popular 
because they offer a convenient and free 
meeting place with a graphical interface that 
makes it easy for users to access information 
and exchange messages. 

-(~.r T•...ca.t«a...,.,a..nllllly a~l)7erwo ••row ~ Chat Rooms ...... .... ...,.. __ -,.-__ ..,.... 
.. ~ jlt..- "-~llU.CIIk A chat room, also called a channel, is an 

C L-.-•'01."""' .. -""'> 
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. online meeting place where users can interact 
"' and converse in real time. The chat room 

concept originated with me, which stands 
for Internet Relay Chat. IRC is a multichan
nel system supported by servers that enable 
conversations, group or individual, on a 
worldwide basis. You can learn more about 
IRC at the Web site www.irc.org, and you 
can follow links to see a list of available IRC 
channels that might be of interest to you. 
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Instant messaging (IM) allows online users 
to exchange messages immediately, even 
while they are working in another program 
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llllt DEfG I! I I II: Ll!lll Oe08 5IUYWUZ _ or application. Users are alerted that other 

Domain 
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~ members of their group are available online, 
..., - and users can send and receive messages or 

enter into a chat with other users. , ' 
FIG URE TK 0 - 14 lsolt.com and tile.net are examples of Web sites that 
organize mailing lists by name and subject . 

Although instant messaging began as a 
popular feature in home-oriented services 
such as AOL and Yahoo!, it has become an 
important business communications tool, 

and many firms use enterprise-wide IM tools such as Microsoft Lync. Corporate 
use of IM, however, raises serious security and privacy concerns because it is rela
tively uncontrolled. Also, certain industries such as banking and health care must 
observe legal regulations that govern all their communications, including IM, 
which must be logged and documented. Corporate security can be compromised by 
unauthorized instant messaging and exchange of files. Also, applications such as 
Skype and other computer-based voice and video channels add a burden to net
work bandwidth and efficiency. To combat these threats, firms such as Blue Coat 
offer software that can manage instant messaging and provide necessary security 
and controls. 

Many people use text messaging, or texting, to send brief written messages from 
one mobile phone or wireless device to another. Users can also send text messages 
ftom a computer to a handheld device. The popularity of IM and texting has given 
rise to hundreds of abbreviations that reduce message size and speed up the commu
nication process. Some well-known examples include HTH (hope that helps), IDK (I 
don't know), IMHO (in my humble opinion), JSYK (just so you know), LOL (laugh 
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FIGURE T K D-15 The Microsoft Community site offers technical forums, searchable 
knowledge bases, and an o pportunity to meet, interact. and share your views with 
colleagues and people with similar interests. 
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out loud), MIRL (meet in real life), and TYIA (thank you in advance). Abbreviations 
like these are especially important to Twitter users, who are limited to 140 characters 
in each message. 

Figure TK D-16 on the next page shows a recap of online IT channels that can 
assist a systems analyst in online research and communication: social networking sites, 
forums, newsletters, mailing lists, RSS feeds, Web-based discussion groups, chat rooms, 
and instant messaging. Notice that each resource has advantages and disadvantages. 

INFORMATION TECHNOLOGY COMMUNITY RESOURCES 

If you were asked to check a stock price or research the weather in a distant city for a 
business trip, you probably would not use a search engine. Instead, you would visit a 
favorite site you use regularly to access specific information. Similarly, when you 
require IT information, you can access a huge assortment of sites and resources that 
can be called the information technology (IT) community. This vast collection includes 
many sites that IT professionals can use to research specific questions or obtain back
ground information. As a systems analyst, you are a member of this community. Like 
most communities, it offers you resources and support, including answers to technical 
questions, updates on new products and services, and information about training 
opportunities. The IT community includes numerous publications and online maga
zines, searchable databases, Web-based discussion groups, and mailing lists. 

Four important components of the IT community are corporate resources, govern
ment resources, professional resources, and online learning resources, which are 
described in the following sections. 
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RESOURCE 

Social 

Networking 
Sites 

Forums 

Newsletters, 
Blogs, and 
Pod casts 

RSS Feeds 

Webinars 

Mailing Lists 

Web 

Discussion 
Groups 

Chat Rooms 

Instant 
Messaging 
and Text 
Messaging 

Communicating with 
others who share 
similar interests. 

A nswers to technical 

questions, advice, and 
support. 

Good way to follow 
trends and develop
ments regarding specific 
IT topics. 

Provide news and 
updates for readers of 
online newspapers, 
magazines, and blogs. 

Users can exchange 
messages immediately, 
either online or by 
cell phone. 

Opens up new 
resources that can 
help you personally 
and professionally. 

Can find information 
on every conceivable 

subject - good place 
to exchange views 
w ith other analysts. 

Most newsletters, 

blogs, and podcasts 
are free to users who 
can subscribe to 
specific topics. 

Convenient way to 

keep posted on 
virt ually any topic of 
interest. 

Highly efficient means 
of real-t ime communi-

cation on topics of 
interest. Good W'8f to 
collaborate on team 
projects. 

Information Technology Community Resources 

Your networl< can 

become too large and 
impersonal. Too much 
activity can be distracting. 

Cumbersome to search 
through message threads. 
Need to assess quality of 
information carefully. 

Not interactive, and the 

amount of information 
can be overwhelming. 
D ifficult to filter 
irrelevant items. 

Unless topics are 
specific, t he volume of 
information might be 
difficult to sift through. 

Can be distracting to a 
busy user, and sheer 
volume of nonessential 
messages can be a 
problem. 

-

NOTES 

Extremely 
convenient, popular; 
and no subscription 
fees. 

Some major search 
engines allow 

newsgroup access. 

Some newsletters, 

blogs, and podcasts 
are published daily; 

others weekly or I 
monthly. 

Rapid growth is 
expected to 

I 

continue as more 
users discover this 
valuable resource. 

Very popular I 
technique because 
of convenience and 
cost-effectiveness. 

Some mailing l ists, 
or l istservs, allow 
members to search 
archived messages. 

Web discussion I 
groups offer a mix 
of features and 
convenience. 

Many large vendors, 
such as Microsoft, 
offer technical 
chat rooms. 

IM and teXt 

messaging have 
moved beyond the 
personal desktop and 
are acceptable 
business 
communication tools.~ 

FIGURETK D-16 A recap of Internet communication channels that can assist a systems analyst in online research and communication. 
Notice that each option has advantages and disadvantages. 
@ ~o: Lo:am:ng 2014 
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Information Technology Community Resources 

Corporate Resources 

Corporate resources can provide general IT knowledge and background, as well as 
help solve specific business challenges. It is very important to evaluate corporate con
tent carefully, because some sites are developed by companies with an interest in sell
ing you a specific solution or product. 

If you are looking for help on a software application, it is a good idea to start by 
reviewing the software documentation. In many cases, technical support is included 
free of charge for a specific period of time. If you are working with an application 
with expired technical support, the software provider's Web site will describe support 
options that are available to you, including various fees and charges. Common prob
lems often are addressed in the FAQ section. 

An important corporate resource to systems analysts is their own internal company 
Web site or intranet. An intranet must be easy to access and provide access to valuable 
information. Companies increasingly are using intranets as a means of sharing informa
tion and working toward common solutions. lntranets can contain company policies 
and procedures, lessons-learned files, and financial information. They also enable 
employees to access and update their personal benefit information. In many organiza
tions, the intranet is reducing the volume of paper memos and reports by serving as an 
enterprise-wide library and clearinghouse. 

Government Resources 

The IT needs of the federal government are enormous. Not surprisingly, a number of 
excellent federal IT resources are available on the Internet. Many sites offer com
prehensive, nonbiased information and valuable advice for IT professionals. For 
example, recent U.S. General Accounting Office (GAO) reports on the IT industry 
have covered everything from an analysis of the information security practices to a 
framework for assessing IT investments. Additionally, government sites can provide 
information on federal, state, and local business policies and regulations. The 
General Services Administration (GSA) site depicted in Figure TK D-17 is a good 
source for federal policies and regulations, especially for firms that do business with 
the government. 

Personal and Professional 
Resources 

Most individuals have friends, 
acquaintances, and other people who 
they know or would like to meet. 
Whether the communication channel 
involves e-mail, chats, forums, or 
social networking, the goal is to 
expand contacts and opportunities. 
Some observers have compared social 
networks to small virtual communities 
or neighborhoods, where people can 
meet and share information. Their 
objectives might be personal, or might 
relate to technical matters, career top
ics, or professional growth. 
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In addition to social networking, 
a systems analyst can consider mem
bership in one or more IT-related 

FIGURE TK D-17 The GSA site contains information about federal IT policies, 
news, and related links. The screen shows a sample from the IT Regulatio ns, 
Guidelines, and Laws section. 
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FIGURE T K D- 18 The ACM site is one of many resources that a systems 
analyst can use to keep up with current issues, trends. and opportunities. 
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FIGURE TK D- 19 Students should explore the Modern Analyst site, which 
includes forums about many topics covered in this textbook. This would be a 
good place to connect with others and share information. 

Information Technology Community Resources 

associations. Many organizations 
focus on a specific topic such as proj
ect management, software engineering, 
or information security. Membership 
in some associations is free or rela
tively inexpensive, and employers 
often subsidize professional member
ships that are directly related to a per
son's job duties. The links provided by 
these sites often are quite useful. 
Professional organizations, such as the 
Information Technology Association 
of America (ITAA) or the Association 
for Computing Machinery (ACM), 
which is shown in Figure TK D-18, 
also sponsor seminars and training. 
Many associations offer electronic 
newsletters that relate to your area of 

interest and are delivered to you by 
e-mail on a periodic basis. 

Systems analysts also should be 
aware of the Modern Analyst site shown 
in Figure TK D-19. Notice that the 
forums include many topics covered in 
this textbook. This site would be an 
excellent source of information, and a 
place to connect with others. 

Online Learning Resources 

It is difficult to keep up with the constantly 
changing IT landscape. Targeted profes
sional development is a way for IT work
ers to remain focused and current in their 
chosen areas. In the past, this goal often 
meant attending lengthy and expensive off
site training courses. Advances in band
width and processing power have made 
online learning an increasingly attractive 
option for many IT professionals. 

Online learning, also referred to as 
e-learning, is a term that refers to the 
delivery of educational or training con
tent over the public Internet or an 
intranet. You can locate learning opportu
nities by searching the Web or through 
various professional associations. Many 
schools and colleges have seen a tremen
dous increase in demand for online learn
ing and have increased their course 
offerings accordingly. 

Online learning can take many forms, ranging from individua l self-paced instruc
tion with little or no instructor involvement, to interactive, instructor-led groups 
with streaming audio and video capability. When choosing an online learning 
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Information Technology Community Resources 

method, your learning goals and the quality of the content are the most important 
considerations. You need to think about your personal learning preferences. For 
example, you might learn better in a collaborative environment rather than working 
alone. If that is the case, consider options that include an interactive peer commu
nity. The following are some advantages and disadvantages that apply to the use of 
online resources: 

BENEFITS OF ONLINE LEARNING Benefits of online learning include the following: 

• Convenient. You can participate in training when and where you want. 

• Economical. Online learning options generally are less expensive than tradi
tional face-to-face learning. 

• Customizable. Generally, you can tailor the learning experience to your inter
ests and needs. 

DISADVANTAGES OF ONLINE LEARNING Disadvantages of online learning 
include the following: 

• Interaction. Although online learning can be highly collaborative, it lacks the 
face-to-face component that some learners find necessary. Additionally, you are 
less likely to receive the focused feedback that you would get when participat
ing in traditional classroom training. 

• Interface. Although bandwidth and computing power have increased greatly 
in recent years, the interface in an online learning experience might be a limi
tation. For example, you might experience slower processing performance, 
especially if the training uses interactive video, audio, or high-resolution 
graphics. 

• Suitability. Online learning might not be the best option, particularly if the con
tent is complicated and unfamiliar to you. 

Figure TK D-20 shows a recap of online IT resources, including possible uses, 
advantages, and disadvantages. 

Recap of Online IT Resources 

RESOURCE POSSIBLE USES ADVANTAGES DISADVANTAGES 

Corporate 
Resources 

Government 
Resources 

Specific technical 
hardware or software 
help, training 
opportunities. 

Information on IT 
regulations. 

First stop for 
troubleshooting 
proprietary software 
or hardware. 

Wide variety of 
general topics, from 
congressional studies 
to industry-relevant 
government 
regulations. 

Very often an agenda 
is associated with the 
site - for example, 
advocating a particular 
product or service. 

Not all information can 
be accessed via the 
Web - sometimes 
sites refer to a 
document number for 
ordering. Information 
tends to be general and 
not always relevant. 

643 

Vendor sites contain 
valuable specific 
product or solution 
information (check 
the site's FAQs). 
Many offer 
newsletters for 
interested visitors. 

Suggested sites: 
Library of Congress, 
General Accounting 
Office, Government 
Computer News. 

Continues 
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RESOURCE 

Personal and 
Professional 
Resources 

O nline 
Learning 
Resources 

A combination of social 
netWOrking, access to 

professional sites, 

and membership in 
IT organizations can 
expand personal and 
professional resources 
related to IT ethics, 
technical issues, and 

career opporwn ities. 

An IT professional 
needs to stay current in 

a constantly changing 
technology environment. 

O nline learning can 
provide job-specific skills 
and support for career 
advancement. 

ADVANTAGES 

Social networking is 
fun because it involves 
person-to-person 
contact. IT industry
related sites often 
provide valuable links 
and infonmation on 

training opporwnities. 

Convenient, 
economical, and 
customizable. You can 

participate in training 
when and where you 
want. and online 

learning options are 
generally less expen-
sive than traditional 
face-to-face learning. 

DISADVANTAGES 

Social networking is 

not a precise tool for 
specific issues. 
Conversely, many 
IT sites are too 
specialized to be of 
general interest. 

Online learning lacks 
t he face-to-face 

component that some 
learners find necessary. 
Learners are less likely 

to receive focused 
feedback. A lso, the 
interface in an online 
learning experience 
might be a limitation. 
Online learning might 

not be t he best option 
if the content is 
complicated and 
unfamil iar. 

Toolkit Summary 

Some IT sites can 
serve as portals to 
a collection of 
online resources. 

When considering 
online learning, you 

must know your 
personal learning 

style. You should 
examine the entire 
range of options, 
from individual self· 

paced instruction 
with litde or no 
instructor involve-
ment, to inter-active, 
instructor-led classes. 

FIGURET K D-20 A recap of online resources that a systems analyst can use to keep up with current issues and trends in IT. Notice 
that each option has advantages and d isadvantages. 
e ec,.!in'! t.::trn l"'l 2o 14 

TOOLKIT SUMMARY 

The Internet is a worldwide network that integrates many thousands of other net
works, which in turn link millions of government, business, educational, and personal 
users around the globe. The Internet can assist you in your daily work by helping you 
solve technical problems and in the ongoing development of your career by providing 
access to training and professional education. 

The Internet allows access to the World Wide Web, usually called the Web, which 
refers to the global collection of electronic documents stored on the Internet. These docu
ments are referred to as Web pages, which are organized and stored on individual Web 
sites. 

An Internet research strategy should use a four-step approach: review your infor
mation requirements, use the proper search tools and techniques, evaluate the results, 
and consider copyright and data integrity issues. Many people find it helpful to pre
pare for an Internet search by using a checklist to identify key terms, phrases, and 
characteristics of the topic. 

The primary research tools include search engines, subject directories, and a collec
tion of searchable database resources called the invisible Web. A search engine uses 
keywords and phrases to locate information on the Internet and list the results of the 
search. Users should be aware that results can be affected if the search engine permits 
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Toolkit Summary 

commercial users to achieve higher priority based on payment of fees. Also, search 
engines access only a portion of the Internet. Meta-search engines are tools that can 
apply multiple search engines simultaneously. 

A subject directory is a Web site that allows you to access topics by using a hierar
chy, starting with general headings and proceeding to more specific topics. A subject 
directory is an excellent starting point when you want an overview of a particular 
topic before proceeding to specific Web sites . 

The invisible Web, or hidden Web, describes numerous text, graphics, and data 
files stored in collections that are unreachable by search engines. 

Many analysts use social networking as a primary online tool to expand personal 
and professional contacts and communication. Other Internet tools that might be of 
value to a systems analyst are forums, newsletters, blogs, podcasts, RSS feeds, 
Webinars, mailing lists, Web-based discussion groups, chat rooms, and instant messag
ing. Forums, or newsgroups, are online discussion groups that address every conceiv
able subject and interest area. Newsletters are published by numerous commercial and 
nonprofit groups that offer membership subscriptions to users who are interested in 
specific topics. A mailing list, or listserv, allows subscribing members to post and 
receive messages forwarded to them by a list server. A Web-based discussion group, 
usually accessed through a portal such as Yahoo!, combines features of forums and 
mailing lists for its members. A chat room is an online meeting place where users can 
interact and converse in real time. Instant messaging allows online users to exchange 
messages immediately, even while they are working in another program or application. 

When an IT professional needs to research a topic or seek background informa
tion, he or she can turn to an assortment of sites and resources called the information 
technology (IT) community. The IT community includes corporate, government, pro
fessional, and online learning resources. 

Professional development through online learning is a way for IT workers to 
remain current in their chosen areas. Online learning refers to the delivery of educa
tional or training content over the Internet or an intranet. Online learning is conve
nient, economical, and customizable. Some disadvantages, however, include a lack of 
face-to-face interacrion, limitations of the interface, and the facr that not everyone 
works well with this type of training. 
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Key Terms 

advanced search 628 
aggregator 636 
AND 629 
Association for Computing Machinery (ACM) 642 

blog 636 
Boolean logic 628 
browser 622 
channel 638 
chat room 638 
crawler 625 
deep Web 625 

digest 637 
e-learning 64 2 
FAQs (frequently asked questions) 63.5 

feed reader 636 
forum 635 
hidden Web 63.5 
hits 62.5 
implied Boolean logic 629 
indexed search engine 626 
indexing 625 
Information Tochnology Association of America 

(ITAA) 642 
information technology (IT) community 639 
instant messaging (IM) 638 

In tcrnet 622 
Internet Relay Chat (ffiC) 638 
invisible Web 62.5 
ffiC638 
keywords 625 
list server 63 7 
listserv 63 7 

logical operators 628 
mailing list 63 7 

malware 623 
meta -search engine 62 4 

nctiquettc 63 6 
newsgroup 63.5 
newsletters 636 
NOT629 
online learning 642 
OR629 
pay for performance 62.5 
phrase 629 
podcast 636 
portal 630 
proprietary database 634 
RSS (Really Simple Syndication) 636 
RSS feed 636 
RSS reader 63 6 
search engine 624 
soda! networking 635 
spider 62.5 
sponsored links 625 
subject directory 624 
subsearch 623 
text messaging 638 
texting 638 
topic directory 624 
Venn diagram 628 
visible Web 632 

Web 622 
Web-based discussion group 637 

Web browser 622 
Web feed 636 
Web page 622 
Web server 622 
Web site 622 
Webcast 636 
Webinar 637 
World Wide Web 622 

Key Te rms 
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Toolkit Exerc ises 

Toolkit Exercises 

Questions 

1. Are the Internet and the World Wide Web one and the same? Why or why not? 

2. How do search engines differ from subject directories? Is one approach better 
than the other? Why or why not? 

3. What is the invisible Web, and how large is it? 

4. How would you plan an Internet research strategy? 

5. How would you assess the quality of Internet research results? 

6. What are sponsored links? Could they affect the quality of your search results? 
How? 

7. What is Boolean logic? Provide three examples using everyday terms. 

8. What do Venn diagrams display, and why is the information valuable? 

9. Describe social networking, forums, newsletters, blogs, podcasts, RSS feeds, 
Webinars, mailing lists, Web-based discussion groups, chat rooms, and instant 
messaging. How can these tools be used in Internet research? 

10. What is the information technology community, and what resources does it offer? 

Discussion Topics 

1. The textbook explains that some companies pay to obtain a higher ranking 
when search results are displayed. Is this good, is it bad, or does it not matter 
to you as a user? Explain your position. 

2. Some people rely heavily on social networking, instant messaging, and texting 
to communicate with friends and business colleagues. Others find these meth
ods distracting. Do you use social networking, instant messaging, or texting? 
Why or why not? 

3. Could Boolean logic and Venn diagrams be useful in everyday life? How 
might they be used? 

4. The Internet has affected many aspects of our society. What are the most 
important benefits of the Internet, and what problems has it created? 

Projects 

1. Use a search engine and enter the following words: presidential candidates in 2016. 
Run the search and notice how many results appear. Now place quotation marks 
around the phrase and run the search again. Explain the difference in the results. 

2. Will the search phrase commercial television return the same results as the 
phrase television commercial? Experiment with a search engine, and explain 
the results you obtain. 

3. Use the Yahoo! subject directory to identify two dictionaries of technical 
terms. Begin with the subject Computer & Internet, and then follow the ap
propriate links until you obtain results . Describe the results of your research. 
What other research strategies could you use for this task? 

4. Perform research on the Web to learn more about RSS feeds. Then write a 
practical, step-by-step guide for users who want to set up RSS feeds at their 
workstations. 
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INDEX 
1:1 A t)·pe of entity relationship. 

A one· to-one rtlationship. abbrtvi· 
attd 1:1, exists when exactly one 
of the second entity oc-curs for each 
instance of the first entity. 361 

1 :M A type of entity relationship. A 
one-to-many relationship, abbrevi
ated 1 :M, exists when one 
occurrence of the first entity (."an 
be related co many occurn:nces of 
the Sel"Ond entit)', but each occur
rence of the second entity can be 
associatiXI with only <me occur
rtnce of the first entity. 361 

1 NF. See first normal fonn (1 XF) 
2 NF. See second nonnal fo rm (2 NF) 
3NF. See third nonnal form (3NF) 
4GL.. See fourth-generation language 

(4GL) 
6 by 6 rule The 6 by 6 ruJe suggests 

that on a slide, no more than six 
items should he placed <m each 
slide, and each item should ha.,·e 
no mo re than six words. 574 

7 by 7 rule. The 7 by 7 ruJe suggests 
that on a slide, no more than se\'en 
items should he placed on each 
slide, and each item should have 
no more than stYen words. 574 

802.11 A famil)· of wireless network 
specifkat:ions de...eloped b)· the 
IEEE. 4.10, 532 

802.11g An IEEE wireless network 
specifkat:ion introduced in 2003 
based on a frequent.'}' of 2.4 GHz 
and maximum bandwid th of .S4 
Mbps; compatible with and 
replaced 802.11 b, and has been 
supen::eded hy the 802.11 n stan· 
dard. 430 

802.11i A sa-urity standard for Wi-Fi 
wireless ttctv•orks that uses the 
\VPA2 protocol, currently the most 
secure encryption method for 
\Vi-Fi networks. 532 

802.11n An IEEE wireless network 
specifit.-at:ion adopted in 2009 that 
uses multiple-input/multiple out
put (MlMO) technology to 
achie-ve speeds o( 200+ Mbps 
while increasing the wireless range, 
and isbackward-compatible with 
802.11 a, b, and S· 4.10 

802.16 Specifications de\·doped b)· 
the IEEE for broadband wireless 
communjcations over ~Ns (met· 
ropolitan area net\\'<)rks). 432 

abbreYiation rode Alphabetic abbre
viation. For example, standard 
state codes indude. NY for !\ew 
York, ME fo r Maine, and MN for 
Minnesota. 382 

About.t.'Om, 630 
absolute. date The total number of 

days from some. specific base date. 
To cak-ulate the number of days 
between t\vo absolute dates, you 
subtract one date (ro m the other. 
For example, using a base date of 
Januar)' 1, 1900, September 27, 
2012 has an absolute date value of 
41179 and July 13, 2011 has an 
absolute date of 40737. lf ) 'OU 

subtract the earlier date value from 

the later one, the «'Suit is 442 
days. 389 

Absolute Software, LoJad.:: for Lap
tOpS, 5.l0 

At.~enture,SaaS,260 
accc:.-ptam"t. O ne of (our risk control 

strategies. In at.~epunce, the risk is 
accepted and nothjng is done. Risk 
is usuallf at.~eptt:d only if protee· 
cion from risk is clearly not worth 
the expense . .S26 

acctptam"t. te:st: Also known as a S)'S· 
tem test. At.-ceptance testing 
im,o lves the entire infonnat:ion 
system. An at.~eptance test includes 
aU typical processing situations. 
During an acceptance test, users 
enter data, induding samples of 
actual, or li\'e data., perform que
ries, and produce «'p<m s to 
simulate at.'tual operating t.'Ondi
tions. All processing options and 
outputs are \'erified b)' users and 
the rr project de...dopment ttam 
to ensure that the S)'Stc:-m funt.'tions 
correctly. 468 

At.~ess (~icrosoh). See Micrusoft 
Aa:ess 

acct$$ point A central wireless device 
chat pro\'ides network sen·ic:es to 
wireless dic:-nts. 430-431 

ACM. See Association for Computing 
Machinery (ACM) 

At."J"Obat (Ad()be), 570, .S71 
action code. Code that indjcates what 

at.'tion is to be taken with an asso
ciated item. For example, a student 
records program might prompt a 
user to enter o r d ick an at.'tion 
code such as D (to display the 
student's ret.-ord), A (to add a 
record), and X (to exit the pro
gram). 383 

a<.'ti .. -e. voi<."t At.'ti\·e \'Oice rders to 

using sentences where the actor is 
the subject of the sentence. For 
example, "Tom designed the sys
tem" is in acci .. ·e \'Oice. 565 

activity An a<.1ivit)', or task, is any 
work that has a beginning and an 
end, and requires the use of com
pany resources induding people, 
rime, and/or money. Examples 
indude t.'Onduct:ing a series o( inter· 
\'iews, designjng a repon , sdrt'ting 
sohware, waiting for the delivery of 
equipment, and trainjng users. 94. 
See also tas:k 

acti\ity diagram A diagram that 
resembles a horizontal Aow chart 
chat shows the actions and events 
as they occur. Activity diagrams 
show the order in which actions 
take place and identify the out· 
come. 242 

actor An exte.rnal entity with a spe· 
cific role.ln a use-case modd , 
actors are used to model interac
tion with the system. 141, 2J5 

adaptive maintenan<."t Adapti ... e main
te-nance adds new capahilit)' and 
enhancements. 509, 510, 511 

adaptive method An adapti ... e method 
t)'pically uses a spiral development 

model, which bujlds on a series of 
iterations. 21, 2.S-26. See als<) agile 
method 

administrator account At.~Ount that 
allows essentially unrestrit.i:ed 
access to the application. 5 35 

Adobe, 472, 624 
Acrobat, 570, 571 

ad,•anced sean::h An advanced search 
t.-an indude. the Option w search 
within returned results and the 
ability to search within specific 
areas, such as newsgroups. 
628-629 

aggregator Client software or \l1eb 
application that aggregates syndi· 
cated Web t.'Ontent such as bl~ 
podcasts, and RSS feeds in a single 
location for easy viewing. Also 
t.-a.lled feed reader or RSS reader. 636 

Agilan (Visual Paradigm), 137 
agile methods Systems devdopment 

methods that attempt to dt:'.·dop a 
system incremental~)', by building a 
series of prototypes and t.'Onstantly 
adjusting them to user require
ments. Also called adapti\'e 
methods. 21, 25-26, 133, 137- 138 

advantages and disadvantages, 138 
application development, 

453-454,462-465 
C'.ASE tools, 594-595 

alias Term used in various data die· 
tionaries to indjcate an alternate 
name, or a name other than the 
standard data. element name, that 
is used to describe the same data 
dement. 199, 586 

aUocattd baseline The aliO<.-ated base· 
line documents the S)'Stem at the 
tnd o ( the. design phase and identi
fies an)· changes since the 
functional baseline. The allocated 
baseline includes testing and \'erifi· 
t.-at:ion o ( all S)'Stem requirements 
and features. 518 

ALM. See application lifeq·d e man
agement (ALM) 

alphabetic t.-ode Code that usts alpha
bet leners to distinguish one item 
from another based on a <:ategor)·, 
an abbre\•iation, o r an eas)··«)· 
remember \·alue, called a 
mnemonic code. 382 

Amazon, 12 
Ambler, Scon W . .S9.S 
AND The AND operator often i.s 

used to narrow a set o( search 
results. 628, 629 

AOL, 638 
Apache Open Office Impress, 479 
Apple, 12 
Apple Mac, 305 
Apple Safari, 622 
application Pan of the information 

system, an application handles the 
input, manages the processing 
logic, attd provides the required 
output. 409 

securit)', .S3.S-536 
systems architecture, 409-41 0 

appliL-ation development The prO<."tss 
o( constructing the programs and 
t.'Ode modules that are the building 

blocks of an information S)'Stem. 
Application dt:'.·elopment is han
dled by an application 
development group within a tradi
tional rr department that is 
composed of S)'Stems analysts and 
progranuners who handle info rma
tion system design, development, 
and implementation. 452-465 

agile, 453-454, 462-46.1 
obj('(.i:-Oriented, 46 1-462 
strut.i:ured, 4.S3, 456-460 
system design re-view, 4.S2-453 
rasks, 4.13-454 
tools, 454-4.S6 

applicatjon generator An application 
generator, also t.-alled a code gen· 
erato r, allows you to de\·d op 
computer programs rapidly by 
translating a logical model directly 
into code. 587 

application Jifecyd e management 
(ALM) A stan -to-finish approach 
to planning, designing. dC"\o·eloping, 
deploying, managing, and main
taining an informacion system, 
using specialized sohware «x,ls. 
589- .190, 591 

applit.-atjon logic The underlying 
business rules or logic for an appli
<:ation. 181,415 

applicatjon s<:r.·tr Application servers 
sen·e as "'middlemen" between 
customers and an organization's 
databases and applications. They 
are often used to facilitate complex 
business transat.'tions. 415 

applit.-ation s<:n ·ict. prm.·ider (ASP) A 
firm that delivers a software appli
cation, or access to an application, 
by charging a usage or subscrip
tion fee. 264, 421 

applit.-atjon software. Software such as 
e-mail, word pr<x."tssors, spread
sheets, and graphics packages used 
by emplo)·ees. 7 

applit.-atjons programmer A person 
who works on new systems dewl· 
opment and maintenance .. 513 

Appti\·o, 110,111 
archived The storage o( pre\' ious 

.. ·ersion of a system when a new 
\'trsion is installed . .S 17 

Arial Unjcode format, 388 
ASCII Stands for American Standard 

Code for Jnfonnarion Interchange, 
a data storage coding method used 
on most personal computers and 
workstations. 388 

Ask.com, 62.6 
ASP. See application ser\'i<:e provider 

(ASP) 
3.S'Sl'1 Hardware, software, data, net· 

works, people, <)r procedures that 
provide tangible or intangible ben
efit to an organjzation. 524-.S2.S 

Asscx:iation for Computing Machin
ery (ACM) A professional 
association fo r the rr industry that 
sponsors seminars and training 
and has a Web site where members 
can keep up with current issues, 
trends, and opponunities. 5n, 
6.14, 642 

649 
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associatiH':-entity An entity that has 
its own set o f attributes and char· 
at."teristii.":S. Asso<:iati\'e entities are 
used to link between many-co
many (M:N) relationships. 361 

ATM. See automated teller machjne 
(ATM) 

attack A hostile act that targets an 
information system, or an organi· 
zation it:SeU . .S26 

attribute A single duratttristic or fact 
about an tntity. An attributt. or ftdd, 
is the smalk:;.t piece of data that has 
meaning v.ithin an information sys
ttm. For example, a Sc:x."'ial Sa:urit)' 
number or compan)' name could be 
exampk'S of an attribute. In object· 
orientt'd analysis. an attribute is part 
of a da.:!.-s diagram that describes the 
char'3<:ttristics of objc:.'Ct:S in the 
class. Also known as a data dc:ment. 
226, 229-230,.156,461 

audience, defining for oral presenta· 
tion, sn 

audit fields Special fields within data 
records (() provide additional con· 
trot or stcuricy information. T)•pic.al 
audit fields indude the date the 
record was created or modified, the 
name-of the user who performed 
the at.tion, and the number of rimes 
the:- record has bc:en accessed. 390 

audit log files Audjt log files rrt:ord 
details of all accesses and changes 
w a file o r database:- and can he 
used to reco\·er changes made 
since the last backup. 390 

audit trail An audit trajl records the 
source of each data jtem and when 
it enttred a S)·Stem. In addition to 
recordjng the original source, an 
audit mUl must show how and 
when data is at.x:essed or changed, 
and b)· whom. All these at.'tiOns 
must he logged in an audjt trail file 
and monito red carefully. 301, 330 

authorization zone Part of a form that 
contains any required signatures. 320 

automated fat.'Simile A system that 
allows a customer to request a fax 
using e-mail, the company Web 
site, o r a tdephone. The response is 
transmjued in a matter of seconds 
hack to the user's fax machine. 327 

auwmattd teller machine-(ATM), 
327, 329,422-423 

automatic update sen•it.-e Enables an 
applit.-at:ion to contact the \·endor's 
senrer and check fo r a ne-eded 
patch. SJS-536 

availability One of the three main 
dements of S)·sttm security: 
confidential it)', integrity, and 
availabilit)· (CIA). A\·ailabilicy 
ensures that authorized users 
ha\•e timely and reliable at.x:ess to 
necessar)' info rmation. 524 

avoidance One of four risk control 
strattg.ies.Jn avoidance, the-risk is 
eliminated by adding protective
safeguards. 526 

back door attack, 527 
bac-kup The process of saving a series 

of fi le or data t.-opies to he retained 
for a specified period of time. Data 
can be-backed up continuously, <)r 
at prescribed inter\•als. 540-543 

backup media Data S«)rage Options, 
including tape, hard dri\·es, optical 
swrage, and online storage. 541 

backup policy A had up polit.-y c-on· 
tains detailed instrut.tions and 
procedures for all backups. 541 

balaming A process used to maintain 
consistent.'}' among an entire-series 
of d iagrams, including input and 
output data flows, data definition, 
and pr(x:ess descriptions. 192, 
194-196 

bandwidth The amount of data that 
the system t.'an handle in a fixed 
rime period. Bandwidth require· 
ments are expressed in bits per 
second (bps). 419, 520 

basdine A formal reference point that 
measures system charat.'teris:rics at 
a specific time. Systems analysts 
use basdines as )·ardstid s w docu· 
ment features and _IX'rfonnance 
during the systems development 
process . .S 1 8 

Basic Senice Set (BSS) A wireless 
network configuration in which a 
central wireless device called an 
access point is used to sen·e all 
wireless d ients; also called infra· 
structure mode. 430-4.H 

batch A group of data, usuall)· input· 
ted into an information system at 
the same rime. 328 

batch control A total used to \•erify 
batch input. Batch controls might 
check data items sud as rtcord 
counts and numeric field totals. 
For example, before entering a 
batch of o rders, a user might cal· 
culate the total numbel' of o rders 
and the sum of all the o rder quan· 
cities. \Vhen the hatch of orders is 
entered, the order system also 
calculatts the same two totals. If 
the S)·stem totals do not match the 
input totals, then a data entry 
error has occurred. 318 

batch input A pnx:ess where data 
entr)' is performed on a specified 
rime schedule, such as daily, 
weekly, monthl)', o r longer. For 
example, batch input occurs when 
a payroll deparonent collects rime
cards at the end of the week and 
enters the data as a hatch. 328 

batch processing, 423 
82B (busineSs·to-business) A com· 

mercia) exchange (e.g. products or 
services) between businesses, typi· 
catly enabled by the Internet or 
electronic means. 9, 10 

82C (business-to-coruumer) A com
mercial exchange (e.g. products <)r 
ser\•ices) between businesses and 
consumers condut.ted O\·er the 
Jnternet. 9 

BCP. See business continuity plan (BCP) 
benchmark A benchmark measures 

the time a package takes to 
process a cenajn number of 
cransat."tions. 279-280 

benchmark testing Benchmark testing 
is ustd b)· t.-ompanies to measure 
system performance. 520 

benefit anaJy:sis. See t.'OSt· benefit 
analysis 

lkrgman, ~ichad K. 632 
btst·case estimate The most Optimis

tic outcome is t.-alled the best-case 
estimate. 96 

Bigazi Modeler, 242-243 
binarv digit The smallest unit of data 

is ;me binary djgit, called a bit. 388 

binary storage (ormat A format that 
offers ef-ficient storage of numeric 
data. For example, when you spec· 
ify numeric data types using 
Microsoft Access, )'O U can choose 
from a \•ariety of storage formats, 
indudjng integer and long integer, 
among others. 388 

Bing, 626 
biometric de\o·iccs Oe\•ices that idtn· 

tif)' a person by a retina K'an or by 
mapping a facial pattern. 56 

biometric scanning systems Mapping 
an individual's faciaJ features, 
handprint, o r eye characteristit.-s 
for identification purpOseS. 528 

BIOS. leve-l password A password that 
must be entered before the com
puttr can be starttd. It pre\·ents an 
unauthorized person from booting 
a computer by using a USB device 
or a CD· ROM. Also t.-alled a 
pOwer·on password or a boot-levd 
password. S29 

bit The smallest unit of data is one 
binary digit, caJled a bit. 388 

Bitlocker (Windows 8), 537 
black box A metaphor for a pn,cess 

or action that produces resuJts in a 
nOn·transparent or non-obsc:-r\•able
manner. In data Aow diagrams, a 
process appears as a black box 
where the inputs, outputs, and 
general function of the process are 
known, but the underlying details 
are nm shown. 181- 182, 231-2.32 

black hole A pnx:ess is said to be a 
"'black ho le" if it has no output. 183 

block sequence code. Code that uses 
bloch of numbers for djffe rent 
dassifit.-at:ions. 382 

blog A Web. based. log, o r journal. 
326, 636, 640 

Bluttooth A form of wireless trans· 
mission very popular for 
short·distance wireless t.-onununi· 
t.-at:ion that does not require:- high 
power .. BO, 432 

body zone. The majn part of the fonn. 
It usuaJly takes up at least half of 
the spat.-e on the fonn and c-ontains 
t.-aptions and areas for entering 
\·ariable data. 320 

Boehm, Barry, 26 
Boeing, 15 
Boole, George, 628 
Boolean logic A S)·stem named aher 

British mathematician George 
Boole and refers to the relation· 
ships among search terms. 
628-629 

bootwltvd password A password that 
must be entel'ed before the com
puter can be: starttd. It prc:-\·ents an 
unauthorized person from booting 
a cmnputer b)· using a USB de\•ice 
or a CD· ROM. Also t.-alled a 
BIOS· level password o r a boOt· 
b·el password. 529 

bottOm· up technique-A bottom-up 
technique analyzes a large, cOm· 
plex project as a series of 
indi\·idual tasks, called project 
taSkS. 93 

BPM. See business process model 
(BP.\1) 

BPMN. See business pnx:ess model
ing notation (BP~X) 

BPO. See business pnx:ess outsOurc· 
ing (BPO) 

Index 

bntinstonning A fact·finding tech· 
nique for gaining information, 
through the use of a small group 
djscuss-ion of a spc.x::ifte problem, 
opponunity, or issue. 1.S9- t60 

Brooks, Frederick, Jr. 113 
Brooks' law This interesting concept 

was stattd by Frederick Brooks, Jr. 
an IB~ engineer, who obsc:-r\•ed 
that addjng manpower to a late 
software-pro jt(.t only makes it 
lattr. 1 1.S 

browser A Web browser; or hmwSeft 
is a software pwgram that aJJows 
you to at.x-ess and displa)· Web 
pages that are ddi\•ered to )'OU by 
a '«1eb server. 622 

BSS. See Basic Service Set (B.SS) 
bug trat.'king so(twart S)·stem devd· 

opers use def~X"t tracking software, 
sometimes called bug trackjng 
software, to document and trad:: 
program defects, code changes, 
and replacement code, called 
patches. 469 

build or buy Choice between devel· 
oping in·hOust software and 
purchasing software, often caJled a 
bujld o r bu)·, o r make or buy, deci
sion. 266-268 

Burton Group, 538 
bus network In a bus network, a 

single:- t.'Ommunit.-at:ion path cOn· 
nects the mainframe t.-omputer, 
stPler, workstations, and periph· 
eral de-vices. Info rmation is 
transmitted in either direction 
from an)· workstation to another 
workstation, and any message-can 
be directed to a specific devit."e. 
426-427 

business, 9-1 3 
B2B, 9, 10 
B2C, 9 
t.-ontinuity, .S42- 543 
future, 10-13 
infonnation S)·stc:-ms, 14- 17 
Internet model, 9 
modeling business O_IX'rat:ions, 

13- 14 
busine.ss analytics Using software to 

measure past pc:-rformanc~ to hdp 
managers unde.rstand husmess 
trends and monitOr current opera· 
tions . .S89 

busin~ ca'ie Refers to the rcas<ms, or 
justifi-acion, f<,r a ~,p:,sal. 48,54-5 5 

business continujty plan {BCP} A plan 
that defines how critical business 
functions can continue in the event 
of a majo r disruption . .S42- 543 

business information system, 14-17 
busine.ss logic Business logic deter· 

mjnes how a system handles data 
and produces usefuJ infonnarion. 
Business logic, also t.-alltd. business 
ruJes, reflect the operational 
requjremems of the business. 
Examples indude adding the 
proper amount of sales tax to 
imroit."<:S, calculating customer 
balances and finance charges, and 
determining whether a customer is 
eligible for a volume-based dis 
count. 181, 415 

business mOOd A business model 
graphjcally represents business 
functions that consist of business 
p«X.-essc:s, such as sales, account· 
ing, and purchasing. 19 
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busine-ss process A business proctss 
describes specific events, taSks, and 
desired results. 13-14 

business process model (BPM) A 
graphical representation of one or 
mort-business processes. 13- l4, 
140-141,242- 243 

business proct:ss modeling notation 
(BPMN) A standard set of shapes 
and symbols used to reprtsc:nt 
events, processes, and workflows 
in <:omputtr· based modeling tools. 
14, 140 

busine-ss prOCl'S'S outsourcing (BPO) 
The outsourcing of a basic busi
ness process. 263. See also 
o utsourcing 

busine-ss profiJe A busin t:SS profile 
defines a company's O'lt rall fum:
tions, processes, organization, 
produt."ts, ser\' ices, t.-ustomers, sup
p liers, competitors, constraints, 
and future direction. 13 

busine-ss rules Business rules dettr· 
mine how a systtm handles data 
and produces useful infonnation. 
Business rules, aJso (:ailed business 
logic. rdlet.u the operational 
rtqujrements o f the business. 
Examples indude adding the 
proper amount of sales tax co 
im·oices. ca lculating cu stomer 
balances and finance charges. and 
determining whether a curu,mer is 
eligible for a .. ·olume-based dis
count. 22, 181 

business skills. systems anai)·Sts, 30 
busine.ss support S)'Stems Business 

support S)'Stems (BSS) pr<wide 
job..rdatod info nnation support t() 

users at all le\·d s of a compan y. 16 
business-to-business. See B2B (busi· 

ness-tO· business) 
business-to-consume r. See B2C (busi

ness-to-consumer) 
b)•te A group o( eight bits is called a 

byte, or a character. A set of bytes 
forms a (idd, which is an indj. 
vidual fact about a person, place. 
thing, or C'\'tnt. 388 

C++, 2.S 
CAJT. See Center for the Application 

o( Jnfonnacion Technologies 
(CAfD 

calendar control A t.-.alendar control 
a llows the user co select a date that 
the system will djspJay and store 
as a fidd \·alue. 313 

Calenda r \•iew, Microsoft Projec~ 
108- 111 

Cam tasia, 483 
candidate. key Sometimes it is possible 

to have a choice o( fields o r held 
combinations to use as the pri
mary key. An)· field that could 
serve as a primar)· key is caJled a 
candidate key. For example. if 
eve.r)' employee has a unique 
emplo yet n umber, then you t.-ould 
use eithe r the employee number or 
the Social Security number as a 
primary key. 357 

Capability Maturity Model (CMM) 
A model de\'elo ped by SEJ that 
integrates software and systems 
development into the process 
impr<wement framework. 4.SO 

Capability Maturity Modellntt:gra· 
tion (CMMJ) An SEI-de .. ·doped 
process to improve quality, 

reduce de\•elopment time, and cut 
costs. A CMM tracks an organi
zation•s software de\·elopment 
goals and practices, using fi\·e 
maturi ty le\•e ls, from Level 1 
(relaci\·ely unstable , indfecti\•e 
software ) to level 5 (software 
that is refined, efficient, and rdi
abkl. 450-4.51 

capa,:ity planning A pr<x:ess that 
monitors current accivicy and per· 
formance le\·d s, antit.-:ipates future 
a<.'ti\·ity, and forc.x:asts the resoun:ts 
needed to provide-d esired levels o( 
servi<.-e . .S22- 52 3 

cardinality A concept that describes 
how instances o( one entity relate 
to instances o( another entity. 
Described in entity-relationshjp 
diagrams b)' nmation that indj. 
cates combinations that indude 
zero or one-to-many. <me-to-one. 
and many-eo-man)'. 238- 240, 
362- 364 

cardinality notation No tation that 
shov.'S relationships between enti
ties. 362- 363 

t.-:areer opportunities, systems ana
lysts, 31- 33 

Carnegie, Dale, 569 
Carnegie Mellon Uni\•ersity Software 

Engineering Institute. 450, .S84 
CASE. See t.-omputer-a ided software 

engineering (CA .. «;E); computer
aided systems engineering (CASE) 

CASE em•ironment A CASE em•iron 
ment is more than a set o( CASE 
tools; it includes any use of cOm· 
pute r-based suppOn in the 
software development proc-ess. 587 

case for action A pan of the prelimi
nar)· investigation repon to 
management that summarizes 
project requests and makes specific 
recommendations. 74 

CASE tools Power-ful software used 
in oompute.r-aidod systems engi· 
neering to hdp systems analysts 
de\•elo p and maintain information 
systems. 20, .13, 160, 584- 596 

construction tools, 587- 589 
creating BPMN models, 14 
development en\•ironments, 

589- 591 
documentation, data di'-lionary~ 

198 
documentation cools. 587 
engineering cools, 587 
ERDs, 363 
examples, 591-593 
hjsto ry, 585 
marketplace, 585 
method-spe<.-lfic, 594- .S95 
modeling tools, 586- .S87 
overview, 584-.S8.S 
S)'Stem maintenance. 523 
te.rms and t."Oncepts, 586-589 
trends, .S93-595 
UML,244 

category t.'Odes Category codes iden
tify a group o( related items. For 
example, a locaJ department Store
may use a two-character category 
code t() identify the department in 
which a product is sold. 382 

CC. See change control (CC) 
Cente.r for the Applit.-ation o( Informa

cion Tedmologies (CAfl), 478 
c<:rtifi<.-ation A crC'dential an indi

\•idual earns by demonstrating a 

t."trtain le\'el of knowledge and skill 
on a Standardized rest .. H , 546 

change control (CC) A process fo r 
t.'Ontrolling changes in system 
requirements during software 
development; a lso an imponant 
tool for managing system changes 
and costs after a system becomes 
operational. .S 16-517 

channd A chat room, also called a 
channel, is an online meeting p lat.-e 
where users can interat.1: and con 
\'erse in real time. 638 

chanu:1er A group of eight bits is 
t.-alled a character. or a b yte. A set 
o( bytes forms a field, which is an 
indjvidual fact about a person, 
place, thing, or event. 387 

dlaracter-ba'ied report A charat.'ter
bast:d report is created using a single 
mono-spaced character set. 322 

chargeback method A u:chnique that 
uses accOut!ting entries to allocate 
the it!di«'ct costs o f runnit!g the 1T 
department. Most organizations 
ado pt one o( four ch argeback 
methods: no cha rge, a fixed 
charge, a variable cha rge based on 
resource usage, or a \'ariable 
charge basod on \•olume. 604-605 

t.-hat room A chat room, also called a 
channel, is an online meeting place
where users can interact and t.'(Jn· 
\ 'er5e in «'al time. 638, 640 

check box A check box is used t<) 

select one o r more choices from a 
group. Sdected o ptions are repre
sented by a checJ.:: mark, or an X. 
313 

child ln inheritant.-e, a child is the 
object that deri'ies one or more 
attributes from another objt'(.l, 
called the parent. 234 

chikl diagram A child diagram is the 
lcw•er-level diagram in an ex-ploded 
data flow djagram. 191 

Chrome (Googk), 622 
CIA triangle The three main elements 

o( system security: confidentiality. 
integrity, and a\'ailabilit)' . .S24 

t.'ipher codes Cipher codes use a key· 
word to encode a number. 
A retail S«)re, (or example. rna)' 
use a 1 0-lette r word, such as 
CAMPGROUND, t0 code whole
sale prices, where the letter C 
represents 1, A represents 2, and 
so on. T hus, the code, GRAND, 
would indicate that the store 
paid $562 .90 for the item. 383 

Cisco S)·stems, 4n, 473 
certification. 546 
\l1ebEx. 576 

class A term used in object oriented 
modeling to indjcate a collection 
of simila r objet.lS. 24, 22.6, 
232- 233 

class diagram A dass diagram repre
sents a detailed view of a single use 
t.-ase, shows the dasses chat panici
pate in the use case, and 
documents the relationship among 
the classes. 2 38- 240 

clicks to d ose The average number o( 
page views to accomplish a pur
chase or obtain desired 
infonnation. 387 

clickstream storage Recording \l1eb 
\'isitor behavior and t:rafftc trends 
fo r late.r data minit!g use. 387 
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client Workstatio n that users intera<.1: 
with in a clientlserve.r design. These 
workstations. o r computers, a re 
supplied data, processing servit.-es, 
o r other support from o ther t.-om· 
puters, ca lled servers. 411 

dientlsLT\'tr ardtitocture Generally 
refers to systems that di\·ide pro· 
cessing between one o r more 
netw orked clients and a centra l 
sen ·er. In a typicaJ client! sen ·er 
S)'Stem, the d ient handles the 
entire user interface, indudjng 
data entry, data quer)', and screen 
presentation logic. The server 
stores the data and provides data 
act."C:SS and database management 
functions. Applit.-acion logic is 
djvided in some manner between 
the ser\•er and the diems. 413-417 

dient•s role, 414 
t.'Ost-benef'it issues, 416 
middleware, 416 
0\'C'rview, 413-414 
performance issues, 416-417 
tiers, 414-41.S 

dosed-tnded question Question that 
lim its or restricts the range of 
responses. Used in the interview 
pn:x:tss when specific information 
o r fat."t \•erificacion is desired. 150 

cloud computing An o .. ·erall online 
software and data environment in 
which applicatiot!S and sen •ices 
a re accessed and used through an 
Internet connt'(."tion rather than o n 
a l<x.-.al computer; refers to the 
cloud symbol fo r the Internet. 
262- 263,418-419 

impact,545 
CM. See configuration management 

(CM) 
CMG. See C'..ompute.r Measurement 

Group (CMG) 
CM~. S£-e Capability Maturit)' 

Modd (CM'-1) 
CM~l See Capability Maturity 

Model Integration (CMMI) 
CNN, 636 
COBOL,585 
Codd, Edgar, 365 
code A set o( letters o r numbers that 

represents a data item. C'..odes can 
be used to simplif)' output, input, 
and data formats. 381- 384 

designing, 383- 384 
m·erview, 381 
types, 381-383 

code generator A code generator, 
a lso called an application generatOr; 
a llows )'t)u to develop compute r 
programs rapid!)· b)· translating 
a logical model dircx.'tl)· int<) 
code. 587 

code review A code re\•iew, or struC· 
tured walkthrough, is a review of a 
project team membe.r~ work b)· 
other members of the team co spot 
logic errors. Genera lly. systems 
analysts re\•iew the work of other 
S)'Stern.s anai)'StS, and program· 
mers re\·iew the work of other 
programmers, as a fonn o( pe-er 
review. Strut.lUred walkthroughs 
should take-place throughout the 
SDLC and a re t.-alled requirements 
reviews, design reviews, t.'Ode 
reviews, or testing reviews, 
depending o n the phase in which 
the)' ()(.'CUr. 103, 466 
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coding The process o f turning pro
gram logic into specific 
instructions that a computer sys
tem t:an extt:ute. 465-466 

cohesion Cohesion measures a mod
ule's scope and processing 
characttris<:it.-s. A module that 
performs a single function or task 
has a high deg.rte of cohesion, 
which is desirable. 4S7-458 

object-oriented de.,·dopment, 462 
CO~. St-e computer output w micro

film (COM) 
combination check A cype of data 

valida tio n check that is perfonned 
on two o r more fields to ensure 
that they are consistent o r reaso n
able when considered together. 
E\'C:n though all the fields im·olved 
in a t:ombinat:ion check might pass 
their indi\' idua l \'a lidat:ion checks, 
the t.'Ombination of the field values 
m ight be inconsistent or unreason
able. 318 

combination key Sometimes it is 
necessar)· for a primary key to 
consist of a combination of fields. 
In that case. the primary key is 
caHed a t:ombination key. compos· 
ite key, concatenated key. or 
muhi\'alued. key. 357 

command button Onscreen bunon 
that initiates an a.:.1:ion such as print
ing a form or requesting Hdp. 312 

common fidd An attribute' that 
appears in mort than one entity. 
Common fields can he used to link 
entities in various types of rela
tionships. 348 •. H6 

communication. 562- 578 
managing communication s:kms. 

577-578 
oral, 572- 576 
sua:essful, strategies. 564-565 
written, 565- Sn 

communication channels,lmernet, 
6 .14-639 

communication skills, systems ana· 
lysts. 30 

Cmnmunit)' (Mit:rosoft). 638 
Compaq, 265 
Comp1etePianet.com. 6.B 
composite key Sometimes it is nt'(:ts-

sary for a primary ke)' to t.'Onsist 
of a combination of fidds. ln that 
cast, the primary key is called a 
combination key, composite-key. 
concatenated key. or multi-\·alued 
key. 357 

Comp TIA A+ certiftcation. 546 
Computer Measurement Group 

(C.\,! G), 521 
computer output to mit.-rofilm 

(COM) Scanning and StOring 
images of paper documents. Oftt.n 
used by large firms to p«wide 
high-quality rt.x:ords management 
and archiving. 327 

comput\.T resources committee A 
group of key managers and users 
respOnsible-for evaluating systems 
requests. The term "systems review 
committee" is also used. 59 

computer-aided software <.'nl;inec::ring 
(CASE) A technique that uses pow
erfuJ pw grams called CASE tools 
to provide an overall framework 
for S)'Stems de\'eiOpmt nt and sup· 
port a wide \'ariecy of design 
methodologies, including structu!C'd 

anaJysis and object ..oriented 
anaJysis. AJso referred to as com
puter-aided S)'Sttms engine<:ring. 
20.584. See also CASE tools 

computer-aided S)'Stems engineering 
(CASE) A technique that uses 
powerful programs t.-alltd. CASE 
tools to pro\·ide an overall frame
work for S)'Stems de\·d opment and 
suppon a wide \'ariety of design 
methodologies, induding struc
tured. analysis and objt:ct·Oriented 
analysis. AJso referred to as com· 
puttr--aidcxl. software engineering. 
20, 584. See also CASE tools 

concatenated key Sometimes it is 
necessary for a primary key to 
consist of a t.-ombination of fields. 
In that case, the primary key is 
called a combination key, compos
ite key, concatenated key. or 
multi-valued ke)·. 3.S7 

ooncum::nt task If tasks can he com· 
pleted at tht same time they are said 
to be com::urrtnt, or paraUel. 99 

condition A spcx::ified action or state 
in a strut.'ture chart. 457, 4.59-460 

confidentiality One of the three main 
elements of system securit)·: confi
dentiality, imegrit)', and availability 
(CIA). Confidemialit)' prOtt'(:ts 
information from unauthorized 
discloser and safeguards pri\'aq·. 
524 

configuration management (CM) A 
process for controlling changes in 
system requirements during the 
de\'elopment phases of the SOLC. 
Configuration management also is 
an impOnant tool for managing 
System changes and costs after a 
System becomes ope,rational. 
516-517 

connet.1 time The tOtal time that a 
user is connected at."ti\'ely to a 
remort sen·er. Some Internet ser
\'ice providers ~e this as a basis 
for charges. 60.) 

constraint A t.'Onstraint or requirt · 
ment is a condition that the-system 
must satisf)· o r an outcome that 
the system must achieve. 68 

construL-:tion phase A phase that 
ftx."Usts on program and applica
tion development tasks similar to 
the SDLC. 137 

t.'Onstrut.1:ion tools, CASE. 587-589 
t.-ontent. 625 
context diagram A t<>p-levd view of 

an inform--ation system that shov.-s 
the boundaries and scope. 188-189 

oontext-sensiti .. ·e A feature that is 
sensiti\·e to the current conditions 
when it is in\'Oked. For example, 
context·st-nsitive hdp offers assis
tance fo r a taSk in progress. 309 

continuous backup A real-time 
streaming backup method that 
records aU S)'Stem activity as it 
occurs. 541.542 

t.'Ontrol 
data, .189-390 
data com·ersion, 484 
user interface design, 329-331 

control break A control break usually 
causes specific actions to occur. 
such as printing subtotals for a 
group of records. 323 

control break report A detail report 
that focuses on control breaks. 323 

<.'Ontrol couple In a ~trucrure chart, a 
t.'Olltrol couple shows a me!.-sage, 
also t.-alled a flag, which one mod
ule sends to another. 457 

control field, 323 
<.'Ontrol 6eld orde.r In a control h!C'ak 

report, the records are arranged or 
sorted in the same order as the 
t.-ont«'Jl fields. 323 

<.'(mtrol module In a strut.'Nre chan, a 
t.'(mttol module is a hig.her-le\'d mod· 
uJe that dirc:c:t:s lower·le\'d moduk:s, 
t.-alk:d subordinate modules. 4.S6 

t.'Ontrol structures Control structures, 
also called logical strut."tU«'S, se,r\'e 
as the building blocks for a pro
t.-ess. Control structures ha\'e one 
entry and exit pOint. They may be 
t.-ompleted in sequential order; as 
the result of a «'St or condition, or 
repeared until a specific condition 
changes. 204 

<.'Ontrol zone The control zone con
tains codes. identification 
infonnation, numbers, and dates 
that are used for storing completed 
fonns. 320 

Cord 
Presentations, 4 79 
software applit.-ations. 271 

<.'Orpc:tr-ate-culture A set of beliefs , 
rules, traditions, \'alues. and ani
tudes that define a compan)· and 
inAuence its way of doing bu.si
nc:ss .. 12, 565 

systems architecture. 406 
cOrpOrate organjzation, systems 

architrt'ture, 406 
c.-orporate. portal A '«1eh site that p«). 

\'ides \'arious tools and features for 
an organization•;; custOme-rs, 
t mplo)·c:es. suppliers. and the puh
lic. 411 

t.'Orrecti .. ·t maintenance Corret.'ti\'e 
maintenance is ptrfonned to fi.x 
errors. 508-511 

cost 
de\'elopmental, 604 
direct, 603 
fixed, 604 
indirect, 603 
intangible, 63, 603 
operationaJ, 508, 604 
ownership, total, 63, 145-146. 

273,407. 602 
tangible, 63, 602 
\'ariable, 604 

<.'Ost center An dement that generates 
charges with no offsetting credits. 
604 

<.'OSt·a\'Oidance benefits Expenses that 
would he necessary if the new 
system is nor installed. Examples 
ind ude handling the-work with 
ex~st!ng staff, and not replacing _ 
tXJstmg hardware or soFtware. 60.) 

t.'Ost-bendit analysis The pnx:ess of 
t.-omparing the anticipated t.'Osts of 
an information system to the 
antit.':ipated benefits. 73, 
273- 2 75, 600-<>16 

benefit classifications, 605 
check list, 274- 2 75 
cost d assifk-ations. 602-604 
managing information system 

costs and charges, 604-605 
payback analysis. 605- 609 
present value analys-is. 61~15 
ROJ analysis. 609-611 
software acquisicion p«Kt:Ss, 280 

system architet."tu«', 416 
Costt.-o, 11 

Index 

couples, strut.'ture charts, 456-457, 
459-460 

coupling Coupling measures relation
shjps and interdependence among 
modules. 458 
objC:Ct·oriemed de\·elopment, 

462 
CP~. See Critical Path Method 

(CPM) 
crawler Search engines use a spt.x:ial· 

ized compurer program t.-allod a 
spider or t.-.rawler that travels from 
site to site indexing, or cataloging, 
the t.'On«'nts of the pages based on 
keywords. 625 

credentials CrodentiaJs ind ude formaJ 
degrees, diplomas, or cenificates 
granted b)· learning institutions to 
show that a ctnain b ·d of educa
tion has been achieved sut.-cessfully. 
546 

critical path A series of e\·ents and 
at."tivities with no slack time. lf any 
at."tivity along the t.-.ritical path falls 
behind schedule, the entire project 
schedule is similarly delayed. As 
the name implies, a critical path 
indudes aJI activities that are \'ital 
to the project schedule. 102 

calculating, 102-103 
Critic-al Path Method (Cl'M) The 

Critical Path ~ethod (CPM) was 
developed by pri\'a«' industry, and 
shows a projet."t as a network dia
gram. The activities are shown as 
vectors, and the events are dis
pla)'ed graphically as nodes. 
Although CPM de\'eloped sepa
rately from the Program 
E\'aluation Review Technique 
(PERT), the two methods are 
essentially identical. 93. See also 
PERT/CPM 

critical risk When risks are categ<>
rized and prioritized, t.-.ritical risks 
(those with the highest \'ulnerabil
ity and impact ratings) he.ad the 
Jist. 525 

critic.-al suct:tss fac.-:tOTS Vital objecti .. ·es 
that must be-achie\·ed for the 
enterprise to fulfill its mission. 51 

critic.-al thinking skills The ahilit)' to 
compare. classify. e\'aluate, recog
nize patterns, analyLe cause and 
effect, and apply logic. Such skms 
are \·aJued in the IT industry. 30, 
.l1, .546-547 

CRM. See customer relationship 
management (CRM) 

crow's foot notation A typ<: of cardi
nality notation. h is called crow•s 
foot notation because of the 
shapes, which include circles, bars, 
and symbols. that indicate various 
pOSSibilities. A single bar indicates 
one, a double bar indit.-ates one 
and only one, a circle indicate's 
zero, and a crow's foot indicates 
many. 362- 36.1 

Crystal Rcpons (SAP), 589 
cultural context, communication, 

564-565 
customer Primar)· user of a system, 

service, or product. See also cus
tomer relationship management 
(CRM). 462 

customer relationship management 
(CRM) ~an)' t.'Ompanies implement 

Cql~Ti~ 20 U C<~ ~ All Ri~ Jt~..W. Ml~· WI bee~ 0(&111(<,1, ~ d11p~. in wholo Ill' i.3 fWl.-~ w tl~nx :i_vr.s. Wtt(' tir.l pv!)' OC'!II«II m.or be Wl'ffU1«1 £rvm e:,e elk-o.lk ~ t01r('4«(t.), 
&liiQrial nvkw hMo ok(tll(l.llh;,t ·n~· w~ IX'!II«<I Otoe$ n\1'1 .-n,.n~· llt'!«ttllt q.-utll l~'tlin& e•pcno:!>,Jf, (:(Oft(: L<-=c re.e."~ the fi~ 10 ~~ l!<.kliD(IO'I.-1 OC'!II«<I ll WI)' d~«~ -1 $11bo(qunr; n,;;. fO!riW«~, m;uiro ._ 

97812851713·~0_Gbss-lnclexJndd 652 1121/13 1:19 PM I 



Index 

CRM systems that integrate aU 
cu:.t omer-rtlattd t:\'C'nts and transac
tions ind uding marketing, sales, and 
cu:>tomer ser\•icto acti\·ities. 58 

<.utover phase A phase that resembles 
the fmal tasks in the SOLC imple. 
mentation phast, induding data 
<:omt'r.sion, tt"Sting. changeover to the 
new S)'Stt:m, and user training. 137 

cyberterrorist, S2.6 
data The raw material or basic facts 

used by information systems. 
6, 7- 8 

<.'Ontrol, 389- 390 
legacy, 7, 413 
test, 467 
Web-based, design, 354- 356 

data analysis, preliminary im·est:iga
tion, 71-73 

data and process modeling, 132, 
178-212 

d ata dictionaries, 197- 204 
DFDs. See data flow diagram 

(DFD) 
logical and physical models, 

211- 212 
process description tuols, 

204-210 
data t."Om'L'nliOn During data <.'Onver

s:ion, existing data is loaded int<J the 
new sysrem. Depending on the 
system., data con .... ersion can be done 
bef<,re, during.. or after the Opera· 
tionaJ environment is complete'. 484 

data couple. In a structure chart, a 
data couple shows data that 
one module passes to anmhe,r. 
456-457 

data design, 346-392 
t.'Odes, 381- 384 
t."Ont.-ep:s, }48- 351 
data control, 389- 390 
data storage and at.-cess, 384- 389 
DBMSs, 350-.153 
entit)'·rdationship diagrams, 

359-365 
examples, 348- 350 
normaJization. See normalization 
rdational databases, 379-380 
terminology, 356-359, 360 
Web.basod, 354- 356 

data di t."tionary A central stOrehouse 
of information about a system~ 
data. 197- 204 

CASE tools for documentation, 
198 

data dictior.ary report.-., 203- 204 
documenting: data d ements, 

198- 200 
documenting entities, 203 
documenting: processes, 202 
documenting records, 203 
strut.'turt <:han s, 460 

data d ement A single characteristic 
or fat."t about an entity. A data 
d ement, field, or attribute is the 
smallest piece of data that has 
meaning within an infonnation 
S)'Stt m. For example, a Social 
Stx:urity numbel' or company name 
could he examples of a data de
ment. The tt l'm, data item, is also 
used. 197, 387 

documenting:, 198- 200 
data entry screen, user interfat.-es, 

.11.1- 316 
data flow A path for data to mow 

from <me pan of the information 
S)'Stt m to another. 182- 183 

di\·erg:ing, 191 

data flow diagram (DFD) Diagram 
that shows how the-S)'Stem stores, 
processes, and transfonns data 
into useful information. 2.3, 141, 
180-197 

drawing, guiddines, 186- 187 
drawing structure charts., 4.S9-460 
steps in creating, 188-196 
S)·mhols, 180-185 

data flow symbol, DFDs, 182- 183 
data fnunes Traffic on a t."()mputer 

network consists of data frames. 427 
data ittm The smallest piece of data 

that has meaning within an infor· 
mation S}"Stem. For example, a 
Social Security number or com
pany name could he examples of a 
data d ement. The tenns data 
dement and field are used inter
changeably. 197, 387 

data manipulation language (D.ML) A 
data manipulation language con
trols database operations, including 
storing, retrie\'ing. updating, and 
deleting data. Most comme.rcial 
DBMSs, such as Orad e and IBM's 
DB/2, use a DML. 3.S3 

data mart A data man is designe-d to 
serve-the needs of a specific 
depan ment, such as sales, market· 
ing. or finance. Each data mart 
ind udes only the data that users in 
that depanment require- to per· 
form their jobs. 38.S 

data mining Data mining software 
looks for meanjngful patterns and 
relationships among data. For 
example, data mining software 
could hdp a consumer produt.i.S 
firm identif)· potential customers 
based on their prior purchases. 
385- 387 

data processing center, 411 
data replication Data replication 

means that in nonnal operating: 
conditions, an)' transat."tion that 
(>Ct."Urs on the primary S)'Stt m must 
automatit.'all)· propagate to the hot 
site . .S42- 543 

data repository A symbol used in 
data Row djag.rams to re-present a 
situation in which a S)'Stem must 
retain data becaust-one or more 
pn,cesses need co ust-that Stored 
data at a later time. Used inter• 
changeably with the tenn, data 
store. 19? . See also data dictionary 

data security Data securit)' protrt"ts 
data from Joss or damage and 
rec<Wers data when it is lost or 
damaged. 330-331 

data store A S)·mhol used in data Row 
diagrams to represent a situation 
in whjch a system must retain data 
because one or more processes 
need t<) use that stored data at a 
later time. Used interchangeably 
with the- term, data repository. 
183- 18.S. See also data dictionary 

data store symbol, DFDs, 183-1 8.S 
data structure A meaningful combi

nation of rdated data elements 
that is ind uded in a data flow or 
retained in a data ~tort. A frame. 
work for organiz.ing and storing: 
data. 197, 348 

data type check A type of data valida· 
tion check that is used to ensure 
that a data item fits the-rtqujred 
data type. For example, a numeric 

field must ha'le onl)· numbers or 
numeric S)'mbols, and an alpha
betic field can contain only the 
charat.ters A through Z or the 
charat."ters a thm ugh z. 318 

data validation ruJe A data validation 
rule improves input quality by 
testing the data and rejecting any 
entry that fails to meet specified 
t.-onditions. 316-.H8 

data warehouse An integrated t.-ollec
tion of data that can suppon 
management analysis and decision 
making. 384- 385 

database administration, 28 
database. administrator (DBA) A 

database- administrator (DBA) 
typit.-ally manages a database man· 
ag:ement system (DBMS). The 
DBA assesses O\·erall requjrements 
and maintains the database for the 
benefit of the entire organization 
rather than a single department or 
u.ser. 351, 352- 353 

database management system 
(DBMS) A coll«., ion of cools, 
features, and interfaces that 
enables users w add, update, man
age, atx.-ess, and analyze data in a 
database. 3-48, 350- 353 

components, 351-353 
database-programmer A person who 

focuses on creating and supponing: 
large.scale database systems. 514 

dates, storing, 389 
DBA. See database administrawr 

(DBA) 
DBMS. See database management 

system (DBMS) 
DDBMS. See distributed database 

management S)'Stem (DDBMS) 
DDOS. See djstributt:d denial of ser

,·ice (DDOS) 
det.'"-'ion table A table- that shows a 

logit.-al strucrurt, with aJI possible 
t.-ombinations of conditions and 
resulting at.'tions. 206-210, 455 

multiple outcomes, 208- 210 
one condition, 206 
thrc:>e-condjtions, 207- 208 
two conditions, 206- 207 

decision tree A graphical representa· 
tion of the conditions, actions, and 
rules found in a di:t.-.ision table. 
210,455 

decom~'ing Another way of convey· 
ing a process or system that has 
bc:tn broken down from a general, 
t<)p-levd \'iew to more detaiL The 
terms, exploded and partitioned, 
also c.an be used. 193 

deep Web The terms invisible Web, 
hidden '«'eh, or de>ep '«'eb, are used 
{()describe this \'aluahle informa
tion source, whjch ind udes 
nume-rous ttxt, graphit.-s, and data 
files stored in collet.1:ions that art 
unreachable by search engines. 
625, 6.12- 634 

default value. A \·aJue that a system 
displays automaticalty. 300 

de.fet.-:t tracking soft-y,-are System 
de\·d opers use deJect trading 
software, sometimes called hug: 
tracking software, to d<X"Ument 
and track program defLX.ts, code 
changes, and replacement code, 
t.-alled patches. 469 

deliverable A polished, ddive.rable 
product, suitable for its intended 

6 53 

use. End produt."tS or dd i\'erables 
often coit:cide with the t.'Ompletion 
of each SDLC phase. 23 

Dell, 5 
denial o ( servi t.-e (DOS) An online

attack that OCt."Urs when an attack
ing computer makes repe.ated 
requests to a servit.-e or sen •ices 
running on certain ports. 527, 533 

dependent ta'lk A task is said to be 
dependent when it has co be com
plete-d in a seriaJ sequence. 99 

derivation code Derivation t.'Odes 
combine data fmm different item 
attributes, or charat.'teristics, to 
bujld the code. ~ost magazine 
subscription codes are deri\·ation 
codes. 383 

design prototyping Prototyping of 
usel' requirements, after which the 
prototype is discarded and imple
mentation continues. Also called 
throwaway prot<,typing. 332 

design review A design review, or 
structured walkthrough, is a review 
of a p«)ject team member's work 
by other members of the- team. 
Gene.rall)·, S)'Stems anaJ%tS review 
the work of other systems anai)·Sts, 
and programmerS re\·iew the work 
of other programmers, as a form of 
peer re\•iew. Structu«'d walk· 
throug.hs should take place 
throughout the SOLC and are 
caJled requirements rt\'iews, design 
reviC'..,'S, code re\·iews, or testing 
reviev.'S, depending on the phase in 
which the)' <>Ct."Ut. 103 

design y,-aJkthrough A session with users 
to review the interface with a mJSS· 
scx:tion of people who will work with 
the new S}'Sttm. This is a continua· 
tion of the mudding and proaxyping 
eHon: that began early in tht-S)·:.tems 
de\-dopment proc::~. 466 

Designer (Orade C'..orporation), .S89 
desk checlcing The pr<X.-ess of reviev.·

ing the program code to spot logic 
errors, which product: int.'Orr~Xi. 
results. 466 

desktop t."()mputer, security, .S28-.S29 
detail repOrt A detail report produces 

one or more linc:s of output for 
each rLX.-ord processed. 322 

de,·dopment environment The mix of 
software cools, methods, and physi
cal resources that an JT team uses 
to t.~eate an infonnation system. 
589- 591 

de\·d opment strategy, 1.H, 2.SS-28.S 
t.-ost and benefit anal)·sis, 27~275 
impact of Internet, 260-263 
in-house software de-.,.elopment 

options, 266-271 
OutsOurcing, 263- 266 
O\·erview, 260 
software acquisition process, 

275-281 
system analyst's role, 271-273 
systems analysis task completion, 

281-283 
transition to systems design, 

283- 284 
dt'\·dopmental costs Costs incurred 

only once, at the-time a system is 
developed or acquired. Examples 
indude salaries of people invoh·ed 
in system de-velopment or initial 
ustr training. 604 

DFD. See data Row djag.ram (DFD) 
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diagram 0 A d iagram depicting the 
first level of detail bdow the: initial 
context diagram. Diagram 0 (zero) 
zooms in o n the context diagram 
and shows major pr<x:tsses. data 
flt>ws. and data stores, as well as 
repeating the exttmal entities and 
data flows that appear in the t.'On· 
text diagram. 189-192 

dialog box A dialog box aJlows a use.r 
to enttr information about a taSk 
that a system will perform. 312 

diUertntial backup Backup that backs 
up onJy the files that ha\·t changed 

. since the last full backup: 541, ·?42 
dJgt.st The fonnat of an o nlme mall· 

ing List. 637 
digital o utput, 326-327 
dimensions Dimensions, or character

isti(."S, might indude the time, 
customer, and sales reprtsent:arive 
in a consumer products data ware
house. By selecting values for each 
characte'rist ic, a user can obtain 
mukidimens:ional information 
from the stored data. 385 

direct t:Osts Dirtx.'"t costs t.-an be associ
attd with the development of a 
specific S)'Stem. Examples indude 
the salaries of pro_ject team mem · 
hers and the-purchase of hardware 
that is used only for the ne-w sys
tem. 603 

direct cukwt.or The dir«t cutO.,'t.'r 
approach causes the chang.t:o\'tr from 
the old S)'Stem to the new s)·:.1:em to 
occur immediatdy when the new 
systtm becomes Opt'rationaL 485 

disastt.'r ret.'O\'LTY plan A disasrer rrt:uv
ery plan t.'(mSists of an O\'C'rall 
backup and rteovery plan. 540 

discretionary projet..'tS Projects where 
management has a choice in imple
menting them are called 
discretionary projects. For exam· 
p ie, t.Ttacing a new rt_p<)n for a 
user is an example of a discretiOn· 
ary projet."t. 65 

diskless Y.'Orkstation A network ter
minal that supports a fuU-fearured 
user interface. hut limits the print· 
ing or cOp)·ing of data, except to 
certain nerv•ork reso un:es that can 
he mo nitored and controlled more 
easil)'. 330 

distributed database management 
S)'Stem (DDBMS) A system for 
managing data stored at mo re 
than one location. Using a 
DDBMS offe rs Se\•eral ad\•an· 
tages: data stored closer to users 
can reduce network traffic; the
S)'Stem is scalable. so new data 
sitts can he added without 
reworking the system design; and 
with data Stored in various loca· 
t ions, the system is less likely to 

experience a catastrophic failure. 
A potentia l disad\·antage o f dis· 
t ributed data Storage im·o1ves 
data secu rity. It ca n bt more dif
ficult to maintain controls and 
standards when data is swred in 
various locations. 417 

distributed denial of stniL"t· (DDOS) 
A servit:e attack im•o lving muhiple 
attacking co mputers that can syn· 
chronize DOS attacks on a server. 
527, 533 

distnbuted systtm$ Q )mpany-nide 
systtms that conn«'t one <)r mort
LA:';s <)r WANs are t.-alk:d d~tri!>. 
uted sy:.tems. The capabilities of a 
distributed ~;ystcm depend on the 
pew.-er and capacity of the underlying 
data communi.:ation network. 412 

di\:trging data Oow A data flow in 
which the same data tra\·els to two 
or more different lcx::ations. 19 1 

DML. See data manipulation 
language-(DML) 

Docs (Google), 17.162, 570 
document rtvirn· A re,•iew of base

line documentation. A usdul 
fact·finding technique that hdps 
an analyst understand how the 
current S)'Sttm is suppOsed to 
work. 154 

documtntation D<x:umentation 
explains a system, hdps people 
interact w ith it , and includes pro· 
gram documentation, system 
d<>eumentacio n, operations 
d<>eumentacio n, and user doc-u
mentation. 160- 162,469-474 

need, 160 
o_peracions,470-471 
programs, 469 
reviewing in preliminary 

investigatio n. 70 
software tools, 160-162 
systtm , 470 
user, 471-474 
ustr interface design, 307 

documentation tools, CASE, 587 
documenting interviews, 152- 153 
Dogpile, 626 
domain The set of \•alues permitted 

for a data element. 200 
DOS. See deniaJ o f service (DOS) 
Douglass, Bruce Po well. 590 
Duane's Wt,)r/d, 4n, 473 
dumpster di.,·ing Raiding desks or 

trash bins for valuable informa· 
cion. 527,540 

duration Tht amount of time-it will 
take to complete-a taSk. 99 

factors affecting, 96-97 
Dynamics (M it...,.osoft), 407,408 
eBa)', 12 
EBCDIC, .188 
EBSCOhost, 634 
Eclipse, 466 
.Xtnnmtrct. (electronic oommm:t} 

Transa(.'tions (e.g. buying and sdling 
of goods and infonnation) that 
(X.'Cur on the lntemet.lndudes both 
busines.;;·to<Onsumtr. and busines.;;. 
t<rbusiness. 9 

archittcrurt, 419-421 
tt.'Onomic £t:uibility FL"(momic feas-ibil· 

ity is achit:".·c:d if the projecttd 
benefits of the proposed S)'Sttm 
outm:igh the estimated t.'Osts 
in\·ol\·ed in acquiring.. installing, 
and operating it. 61,63-64,73,602 

tt.'OnOmit:ally useful life The period 
berv;eoe-n the beginning of systems 
operation and the point when 
operationaJ costs are rapidly 
increasing. 606 

tt.-onomy of scale Tht -inhertnt effi .. 
cieOC)' of high·...olume proc-essing 
on larger t.'()mputers. Database 
design aUov;s better utilization of 
hardware. If a t.'()mpany maintains 
an enterprise-wide database, pro
cessing is lc:ss expensive using a 

powc::rful mainframe ser\·c::r instead 
of using se..·eral smaUer computers. 
351 

ED I. See electronic data interchange 
(ED I) 

education, S)'Stems analysis. 31 
Educational Testing Strvit:e (ETS) An 

organization that provides assess· 
mt.nt and t."tnification of crit:icaJ 
thinking skills using the JSkillsr 
ttst. 546, 547 

EHR. See electro nic health record 
(EHR) 

<:·learning Online learn ing, aJso 
rderred to as e-learning, is a te rm 
that refers tO the delivery of edu· 
cational or training content O\·er 
the public Internet or intranet. 
642-643 

tltt.-:trOnic t.'Ommen-e (e·oommtrct) 
Transat:tions (e.g. buying and sdling 
of goods and information) that 
occur o n the Internet. lndudes both 
busint'SS·tO<Onsumer; and business· 
to· busim:ss. 9 

electronic data interchange (EDI) A 
process that invoh•es the t.'Om· 
puter·H><Omputer transfer of data 
between companies. 10 

electronic health record (EHR) An 
dtctronic rt(.-ord of a patient's 
health information generated as 
the patient enco1;1mers \'arious 
health care pro\•tders and shared 
among multiple facilities and agen 
t.':.ies. 303, 305 

electronic product Lvde. (EPC} Tech 
nology that uses RFID tags to 
identify and monitor the move. 
mt.nt of tach individual product, 
from the fat.'"tory floor tO the retail 
checkout co unter. 58 

electronic. proof of ddivery (EPOD) 
Using EPOD, a supplier uses RFJD 
tags on each cratt, t.-ase. or ship· 
ping unit to create a digitaJ 
shipping list. 59 

e -mail, 326, 566-567 
tmpowennent A trend that places 

more responsibilit)' and aa.'Ount· 
abilit)' thro ughout all le\•els of an 
organization. 19 

encapsulation The idea that aJJ data 
and methods are self·contained, as 
in a black box. 232 

encrypted Data that is encrypted is 
t.'<X.Ied so that only those with the 
required authorizat ion can access 
the data. 331 

encryption A pn>CtSS where data is 
t.'<X.Ied (com·erted in«) unreadable 
characters) so that o nJy those with 
the required a uthorization can 
access the data (usuall)' via docod· 
ing software). 56, 330, 390. 
.536-537 

network traffic, 531- 532 
EndNote. 633 
engaged listening T he ability to really 

t.-oncentrate on what so meo ne is 
saying, and avoid the temptatio n 
w hear what is expecttd. Also 
indudes noticing non·' 'erbal COm· 
munit.~tion. 152 

engineering tools. CASE. 587 
enhant.-ement A new feature or capa· 

bility. 511 
tnt\:rprtie applications Examples of 

t.'Ompan)'· wide applicatio ns. called 

Index 

enterprise applit.-ations, indude 
order processing systems. payroll 
systems, and company t.'Ommuni· 
cations networks. 7 

enterprise computing lnfonnation 
systtms that suppon t.'()mpany-wide 
data management requirements, 
such as airline reser\·atio n, o r credit 
card hilling systems. 15 

enterprise rtsource planning (ERP) A 
pnx:ess that establishes an enter· 
prise. w id e strategy for IT 
reso urces. ERP defines a specific 
architecture, indudir:g standards 
for data, processing, network, a nd 
user interface design. 15.406-407 

entity A person, place. thing, or e\·ent 
for which data is collet.'ted and 
maintained. For example, an 
o nJine sales system may include 
entities named CUSTO MER, 
ORDER, PRODUCT, and SUP· 
PLIER.18S,356 

documenting, 203 
entity symbol, DFDs, 185 
entity-relationship diagram (ERD) A 

graphical modd of the informa· 
tion system thar depicts tht 
relationships among system enti
ties. 359-365,454 

t.-ardinality, 362-364 
drawing, 360 
relat ionship types, 361-362 

EPC. See eiLX."tronic produt."t t.'<X.Ie
(EPC) 

EPOD. S~e eli.X.lronic proof of ddiv· 
ery (EPOD) 

ERD. See entity·relat ionship 
diasram (ERD) 

ERP. See enterprise reso un:e 
planning (ERP) 

error 
human, 525 
logic, 466 
syntax1 466 

espionage. 525 
ESS. See Extended Service Set (ES.S) 
ethical issues, 33, 75, 1l.S, 164, 212, 

244- 24.5,284,333, 39 1, 4.14, 490, 
547 

ETS. See Edm.-ational Tc:sring Ser\'ice 
(ETS) 

e\•aluation 
post· implementation, 487-489 
system, 475 

e,·aluation and se1tt.-:tion ttam An 
evaluation and selection team is 
invoh·ed in seli.X.'"ting hardware and 
software, and indudes S)'Stems 
analyses and users. A tea m 
approach ensures that critical 
factors are not over looked and 
that a so und cho ice is made. 273 

e'·aluation model A technique that 
usts a common yardstic k w mea
sure and compare vendor ratings. 
276-277 

even.t An e\'t:flt, or miksmr.e, is a refer
ence point that marks a major 
occurrence. Events are used to moni· 
tOr ~ogr~s and mana.J:,>e a projt<:t. 94 

e'·ent·dri,·en programming language. 
Instead of wr iting a series of 
sequentia l instructions, a pro
grammer defines the actions that 
the program must perform when 
certain e\•ents OCt.-u.r. Also t.-alled 
nOn·pnx-edural programming 
language . 585 
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E\·ernmt. 163 
Excel (Mierosoh). 53, 112, 162, 206, 

271, 522 
exception report An excc:prion report 

djsplays onl)' those ra-ords that 
meet a specific condition or t.'Ondi
tions. E.xception reports are useful 
when the user wants information 
onJy on records that might require 
at.-tion, but does not need to know 
the details. 322 

existence-chock A cype of data \·alida
tion check that is used for 
mandatory data items. For exam
ple, if an employee riX."()td requires 
a Social Scx:urit)' number, an ex.is. 
tence check would not aUow the 
user to S3\'C' the ret.md until he or 
she enters a suitable value in the 
SSl' 6eld. 318 

ExpertRank technology, 626 
exploding A diagram is said to 

be exploded if it "drills down" to 
a more detailed or ex-panded. \•iew. 
193 

exploit An attack that takes ad\·an
tage o( a S)'Stem \'ulnerability, 
often due to a combination o f one 
o r more improperly configured 
services. 525 

exporting The proc<.'S:S of mo\'irtg data 
from one application or environ· 
ment co anothe r. 484 

Extended Service Set (ESS} A wireless 
network configuration made up of 
two o r more Basic Service Set 
(BSS) netv;orks, whjch aUows 
wireless d iems to roam fmm BSS 
to BS.S. 431 

extensibili ty Refers co a system's 
ability to expand, change, o r 
downsize easily to meet the chang· 
ing noc:ds of a business ente rprise. 
Also known as scalability. 145, 
.150, 409 

extortion, 525 
Extrtme Programming (XP}, 26, 

453-454,463-465 
Fal'tbook, 263, 419, 568 
fact·finding 

business case analysis, 68- 73 
requi.rements moddi.ng. 146-16Q 

FAQs (lrequentl)' asked que.stions} 
FAQs ai-e a common method of 
pr<widing guidance on questions 
that users a rc:- likdy to ask. 
635- 636 

fa t client A fat dient design, also 
ca lled a thick client design, 
locates all or most of the applil"a· 
tion prcx:essing logic at the d iem. 
414,415 

fault management The timely dttee· 
tion and resolutio n o f opc:rational 
problems. Fault management 
indudes monitoring a system for 
signs o f trouble, logging all S)'Sttm 
fajlures, diagnosing the problem, 
and applying correcti .. ·e action. 
519- 520 

fauh tolerant A system or applil-a· 
tio n is sa id to be faul t tolerant if 
the failure o f one component does 
not d isable the rest of the system 
o r applicatio n. 541 

faxback A systc:m that allows a 
customer to request a fax using 
e -mail, the company Web site, 
o r a telephone. T he respOnse 

is transmitted in a matter of 
seconds had.:: to the user's fax 
machine. 327 

FDO. See functional decomposition 
diasr3J11 (FDD) 

feasibility 
economic, 61, 63- 64, 73, 6Q2 
evaluating, 64, 7:3- 74 
operational, 62, 73 
schedule, 64, 73- 74 
tcx:hnil-al, 62, 73 

feasibility study An initial in\•estiga· 
cion w de.arly idenrif)· the narurt 
and S(.'Ope of the business Opportu· 
nit)' or problem. Also ca lled a 
prd iminar)' investigation. 23, 
61-64 

Federal Trade Commission, 538, 539 
fee, outsoun.':ing, 264- 265 
feed reader Client software or 

Web application that aggregates 
syndicated Web conttnt such as 
blogs, podcam , and RSS feeds in 
a single lcx.-ation for c:-aS)' viewing. 
Also called agg.regator o r RSS 
reader. 636 

feedback, user interface design, 3Q6, 
308- 310 

fidd A single characteristic or fact 
about an entity. A field , or anrl· 
bute, is the s mallest p iece o f 
data that has meaning within 
an information system. For 
example , a Social Security num· 
ber or company name could be 
examples o f a field. The terms 
data dement, data item, and 
field a re used interchangeably. 
197, 3.16 

audit, 39Q 
common, 348, 356 
control, 323 
key, 356 
nonkey, 357 

file Each fi le o r table contains data 
about people, plal't:S, things, or 
e\'ents that interal't with the infor· 
mation system. 348, 356 

security, 536-537 
file-oriented S)'Stem A me-oriented 

system, aJso called a fite-proctss· 
ing S)'Stem, stores and manages 
data in one or more separate fi les. 
348,350 

file-processing S)'Stt:.."Dl A fi le -process
ing S)'Sttm, a l.so l-alled a 
file -oriented systtm, stores and 
manages data in one or more sepa· 
rate files. 348,3.10 

fil1-in form Form used co collect data 
on the Inte rnet or a l"Ompany 
intranet. 157,629 

financial anal)·sis. See cost·henefit 
analysis 

finish da)•/date-The rime tha! cask is 
scheduled t<) he finished. 99, 
105- 106 

Finle)', Scon, 305 
fire.wall The main line-of defense 

becv;een a h>eal netv•ork, or 
intranet, and the Internet . .533- 534 

Fire Wire , 33Q 
fint normaJ form (1Nf) A reco rd is 

sa id w he in firSt normal form 
( 1 NF) if it does not contain a 
repeating group (a set of data 
items that can occur an)· number 
o f times in a single record). 
366- 368 

fishbone. diagram Also called an lshi· 
kawa diagram. It is an anai)'Sis 
tool that rc:presents the possible 
l"auses o f a problem as a graphical 
outline. 67 

fixed charge method \Vith this 
method, the indirtct IT costs are 
divided among all the other 
departments in the form of a fixed 
monthly chargt. 6Q4 

fixed L-osts Costs that are relatively 
l"Onstant and do not depend o n a 
level of alli\'ity or effort. Many 
fixed costs recur rc:-gula rly, such as 
sala ries and h ardware rental 
charges. 6Q4 

fixed fee modd A servil"t model that 
charges a set fee based on a speci
fied le\·el of sen ·ice and user 
support. 264 

Flc:.sch Reading Ease score T he Flesch 
Reading Ease score measures the 
average semenl't: length and thc:
average numbc:r of syllables per 
word and rates the text on a 1 QQ. 
pOint scale. 566 

Fle.sch-Kincaid Grade le,·d score T he 
Fltsch · Kincaid Grade Ltvel sco rc:
uses the same m riahles as the 
Flesch Reading Ease score, but in a 
different formula that produces a 
rating keyed to a U.S. grade-school 
level566 

flowchart A djag.ram used to describe 
program logic that rc:-presc:-nts 
logical rules and interactio n 
graphil~lly using a sc:ries of 
symbols l'Onnel'ted by arrows. 
Flowcharts can be ustful in 
\'isualiz.ing modular program 
designs. 454 

focus In a sequc:-nct djagram, a focus 
indicates when an object sends or 
roc-eives a message. It is indil-ated 
b)· a narrow \•en il-al rectangle that 
l"Overs the lifeline. 241 

foreign ke)' A field in one table that 
must match a primar)· key value in 
another table in o rder to estab lish 
the relationship between the two 
tables. 357 

fonn filling A very effective method 
of online data entry where a blank 
fonn that duplicates or resembles 
the source document is l"Ompleted 
on the screen. T he user enters the 
data and then moves to the next 
field. 313 

fonn Jayout The ph)·sical appearance 
and plal-ement of data on a form. 
Form layout makes the form eaS)' 
to complett -and provides enough 
space, both ven ically and horizon 
tall)·, for users t<) enttr the data. 
320 

fonn painter An interal"ti\•e tool that 
helps ) 'OU design a custom inter· 
fal't, cre.ate K-:reen forms, and 
handle data entry format and prO· 
l"t:dures. Also l"alled a screen 
generator. 271, 588 

forum An online djscussion on a 
panicular topic, whert-people 
meet, offer support, and exchange 
ideas. 278,635- 636, 640 

forward engineering Forward 
engineocring means translating 
business processes and funl'tions 
into applil-ations. 587 

655 

Foundatio n for Critil-al Thinking, 
.lO, 31 

four-model approach Using the four· 
model approach means that a 
physical model o f the current sys· 
tern, a logical model of the current 
S)'Sttm, a logical model of the new 
S)'Sttm, and a phys-il-al modd of 
the new system a re aU de\·eloped. 
211 

fourth-generation ert\·ironment Ttrm 
used to describe an efficient soft. 
ware develo pment em·ironment 
that is created through the use of 
pOwerful CASE cools, applil-ation 
generators, repOrt generators, 
screen generators, and founh
gtneration languages (4GLs) 
during prmocyping. 585 

fourth-generation language (4Cl } 
Non·procedural programming 
languages that are especially valu 
able in implementing an 
object·o riented S)'Stem design. 58S 

framework Conceptual strul"ture that 
organizes and doc-uments system 
development tasks. 594 

frequendy asked questions. See FAQs 
(frequently asked questions) 

full backup A complete backup of 
ever)· fi le on the systc:m. 541, 542 

fum-:tional baseline The functional 
basdine-is the configuration of the 
S)'Sttm d(x:umentc:d at the begin· 
ning of the projoc't.lt consists of 
a ll the necessary systtm req uire
ments and design constraints. 518 

functional de,:ompos-ition diagram 
(FDO) A tOp·dOwn representation 
of business functions and pro· 
cesses. Also ca lled a structure 
cha rt. 13Q, 140, 3Q5, 453, 
459-460 

fum-:tional primitivt A pr<x.-ess that 
consists of a single function that is 
not c:-xploded funher. The logic for 
functional primiti\·es is docu· 
mented in a data djl'tiOnary 
process dt:KTiptio n. 191 

fum-:tionally deptndent Functional 
dependence-is an imp<mant con
cept for understanding the second 
normal form (2NF). The fidd X is 
said co be funcrionall)' dependent 
on the fldd Y if the value of X 
depends on the \·alue of Y. For 
example, an o rder date is depen· 
dent on an o rder number; fo r a 
partil-ula r order number, there is 
only one \·alue for the o rdeJ" date. 
In contrast, the product descrip
tion is not dependent on the order 
numbe.r. For a partil-ula r order 
number, there mjght he several 
produll descriptions, one for each 
item ordered. 368 

Cane and Sanon A p opular symbol 
set used in data flow djagrams. 
Pr<x.-esses, data flows, data stores, 
and c:-xttmal tntities all have-a 
unique symbol. 180 

Gantt, Henry L. 92 
Gantt chart A horizontal bar chan 

that illustrates a schedule. Gantt 
cha rts were de\·eloped many )'ears 
ago by Henr)' L. Gantt as a pro· 
dul'tiOn control technique and still 
a re in l"Ommon use. 92- 94 

M il-.rosoh Pn,ject, 1 Q8 
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GannProjt:ct, 109,11 0 
GAO. See General Accounting Office 

(GAOl 
garb3jje in garbage o ut (GIGO) The 

concept that the quality of the 
output is onl)' as good as the qual
ity of the input. 319 

Gardner, Elizabeth, 303-305 
Gartner Inc. 26.S,544, 590 
gateway (1) In business processing 

modeling nOtation, a fork in the 
process, allowing the Row w go 
one wa)' or another. (2) A ro uter or 
other netwo rk device used w con· 
nect to a larger, dissimilar type of 
network, such as the lnttrrtet. 428 

Gbps (gigabits per second} A hand· 
width or throughput measurement. 
4.10, 520 

General Accounting Offlce (GAO), 
641 

Gtneral Services Administration 
(GSA), 641 

GIGO. See garbage in garbage out 
(GIGO) 

Gillani Software FourGen CASE 
Tools, 588 

global outsourcing The pra(:tice of 
shifting 1T dt\·elopment, suppon, 
and operations to other countries. 
265-266 

globalization, impat."'t, .S4.S 
Google, 162- 163, 544,625, 626, 

629, 635,636 
Chrome, 622 
Docs,17, 162, .S70 
Groups, 278, 635 

Gothe, Mats, 590 
GoTOM)·PC (Citrix), 507 
Goulart, Karen, 406, 407 
grammar checker A soh-ware tool 

that can detec:r usage problems 
and o(fe,r suggestions. 5 66 

graphic modeling soh-ware, 162 
graphical user inti:TfaL"t· (GU() A 

g:raphjcal user inttrface (GUI) uses 
g:raphjcal objt:t.u and tedmiques 
that allow users tO t.-ommunit.-ate 
with a system. A well-designed 
GUI can hdp users learn a new 
system rapidly, and work with the 
system effecti\'d)·. 302 

gray hole A process is said to be a 
"gray hole' i( an input is obvi· 
ously insufficient to generatt the 
shown output. 183 

gretnbar r-eport An older type o( 
printed rtport, named (or its appear• 
ance of alrernating grecn and whitt 
ha.rs on continuous (t:>ed paper. usu· 
ally printed on a dot·matrix printer. 
Rarely seen tOday. 301 

Greenjng, Dan R. 38.S 
group training, 4 79 
Groupon, 12- 13 
Groups (Google), 278, 635 
groupware Programs that run on a 

company intranrt that enable users 
to share data, t.'OUaboratt on proj
ects, and work in teams. Also called 
workgroup software. 17,570 

Group Wise (No vell), 17, 163,570 
GUI. See graphical user interface 

(GUI) 
hacker, .S26 
hac~i\'ist, 526 
hardening Making a S)'Stem more 

secure by rtmtwing unnecessary 
at--counts, services, and features. 535 

hardware The physicalla)·er of the 
information system, to include 
computers, networks, communica
tions equipment, and othel' 
rechnofog:)·-based infrastrut.-:rure. 7 

hardware failure, .S2.S 
hash totals Hash tOtals, or hatch 

control tutals, are not meaning:(ul 
numbers themseh·es, but are useful 
for t.-omparison purposes. 318 

Hawthorne Effect A phenomenon 
where empluyc:es who know they 
art -being: obser\'ed are more prO· 
duccive. 155 

HCI. See human-computer interac
tio n (HCI) 

heading zone Area of a form that 
usuall)' contains the compan)' 
name ur logo and the tide and 
form number. 320 

hdp desk A centralized resource 
staffed by fT professionals that 
provides users with the support 
they need to do their jobs. A hdp 
desk has three main object:i\·es: to 
show people how to use S)'Stem 
resources more effecci.,·dy, to pro· 
\'ide answtrs to technical or 
operational questions, and to 
make users more productive b)' 
teaching them how to meet their 
own infonnacion needs. Also 
called service desk <)r information 
center. 28, 271, .S06-508 

Herman Miller, 15 
Hewlett-Packard (HP), 265, 602 

TCO, 146 
lUddtn Web The tenus in\·isible Web, 

hidden Web, or deep Web, are used 
to d t:S{Tibe this valuable informa
cion source, which includes 
numerous text, graphics, and data 
fi les stored in coll('(:tions that are 
unreachable by search engines. 
625,632-634 

lUerarclUL-al network In a hierarchical 
netv•ork, one computer (typit.<all)' a 
mainframe) controls the entire 
network. Satellite computers or 
servers t.'Ontrol luwer levds of 
processing: and necv•ork de\'ices. 
425-426 

Hilton Hotels, 1.S 
lUstogrnm A common tuol (or show

ing the distribution o( questionnaire 
or sampling results. ft takes the 
fonn of a \'enical bar chart. 1 61 

lUts Although search engine indexes 
art incumplett and ohen dated, 
they are capable o ( deli\'ering an 
O\'erwhdming number o ( results, 
or hits. 625 

horizontal applicati(m A soliware 
package that can be used by man)' 
different cypes of urganjzations. 267 

horizontal system A basic system, 
such as an inventory or payroll 
package that js t.'Ommonl)' used by 
a varie~y of t.-ompanies. 7 

hot site A separate IT locatiun, which 
might be in another State or t'lt·en 
another ctmntr)', that can support 
critical business sysrems in the 
e\·ent o( a power outage, system 
crash, or physical catastn,phe . .S42 

HP. See Hewlett-Packard (HP) 
HTMUXML, 465 
hub A huh can be at the t--enter of a 

Star netwurk. Hubs ha\'e largely 

betn replat.-ed by switches in mod
ern networks. 427 

human error, .S2.S 
human-LVmputer interaction (HCI) A 

des-criptiun uf the relationship 
between computers and the people 
who use them w perform busineSS· 
rdated tasks. HCI cont.>epts apply 
to e\'erythjng from a PC desktop 
t() the main menu for a global 
network. 303-305 

IBM (lnttrnatiunal Business 
Machines), 4, 10, 11, 266 

DB/2, 353 
online backup and retrieval 

ser\' ice, 541 
on performance characteristics of 

d iem/server S)'Stem, 417 
Rational software, 27 
Rational S)'Stem Architect, 590, 

592- 593 
Rational Workbench, 590 
ring: network technology, 427 
on user interfaces, 302, 303 
WebSphere, 261-262 , 465,594 

IBS. See Inttm et business sen·ices 
(IBS) 

I C. See in(ormation center (JC) 
I -commerce (Internet commerce) 

Transat.-cions (e.g. buying and 
selling of goods and infonnation) 
that <K.'Cur on the Internet. 
Includes both business-to
t.'Onsumer, and businesS·«)· 
business. Used interchangeably 
with e-cmnmerce. 9 

IDE. See integrated development 
environment (IDE) 

identity management Controls and 
pn>eedun:s n('(.>essary to identify 
legitimate users and system com
ponents. 537- 538 

IEEE. See lns~itute o( El('(."trical and 
flectronit."S Engineers (IEEE) 

IEEE 802.11i A security standard for 
Wi-Fi wireless networks that uses 
the WPA2 pnmx.-ol, currentl)' the 
most secure encryption method (or 
Wi-Fi nm .. ·orks . .S32 

IEEE Xplore, 634 
1~. St-e instant messaging: (1M) 
implied Boolean Logic In implied 

Boolean logic, symbols art used w 
represent Boolean uperators, such 
as a plus sign (+) (ur AND, and a 
minus sign (.) for NOT. 629 

innemental backup An int."l"emental 
backup is faster than a full backup 
because it hacks up onl)' the files 
that ha\·e changed sitK"t' the last 
full backup . .541, .542 

indexed sean.it engine. An indexed 
search engine organizes and ranks 
the results of a search. 626 

indexing Search engines use a special· 
iu:d computer program called a 
spider that tra\·els from site to site
indexing, or t.-ataloging, the t.-on
ttnts of the pages based on 
keywords. 625 

indirect costs Indirect costs or m·er
head expenses t.-annot be attributed 
t<) the development of a particular 
infonnacion S)'Stem. The salaries of 
network administraturs and copy 
machine rentals are examples o( 
indir('(."t costs. 603 

inference rules Rules that identify 
data patterns and rdationshjps 

Index 

withjn a knowledge manageme-nt 
system. 16 

informal strut.1Ure An informal struc· 
ture usually is based on 
interpersunal relationships and can 
devdop (rom previous work 
assignments, physical proximity, 
unofficial procedures, or personal 
n:latiunships. 14 9 

infonnation Data that has bi:>en 
changed into a useful form u( 
output. 6 

users' needs, 18-19 
information center (I C) An informa

tion center, sen•ice desk, or help 
desk supports users by training 
them on application sufcwa.rt . User 
support specialists answel' ques· 
titms, troubleshoot problems, and 
serve as a dearinghouse for user 
problems and solutions. 28, 271, 
506-.508 

information management oohware, 
162- 164 

information system System that c<>m· 
bines in(ormatiun teehnology, 
peuple, and data to suppurt busi
ness requireme-nts. The-fi\'e key 
components are hardware, soft. 
ware, data, processes, and people. 
5, 6-9 

evaluating requirements, soh-ware 
acquisition pr<>eess, 275-277 

information sys-rems pro jt:t.u, 55-.S9 
fat."tors afft'(:ting:, 56- .S9 
reasons (or, .S.S-56 

information technology (IT) A t."Om
binarion of hardware, sufcware, 
and telecommunications systems 
that support business operations, 
impro\·e productivity, and hdp 
managers make decisions. 4-6 

Information Technology Asscx:iation 
of Amtrit.-a (IT AA) A professional 
organization that spunsurs seminars 
and training. 642 

information technology (IT) commu
nity When ) 'O U rtquire rr 
in(ormation, ) 'U U can aet."t'SS a huge 
assurtment o ( sites and rtsuurces 
that can he called the information 
technology (JT) communjty. 639, 
641-644 

lnfmech, 602 
ln(<,'«1orld, 158, 636 
infrastructure. mode A wirtless net· 

work configuration in which a 
central wireless device called an 
at--cess pOint is used w ser\'e aU 
wirdes:s d iems; also t--ailed Basic 
Ser"iceSet (BSS). 43~31 

inheritance A t)'pe of object relatiOn· 
shjp, lnheritant.-e enables an obj('(."t 
to deri\'e une or more uf its attri
butes from another obj('(."t (e.g. an 
IXSTRUCfOR obj('(."t may inherit 
many rrajts from the EMPLOYEE 
object, such as hire date). 234 

in-house so(tware An information 
center or hd p desk within the IT 
department responsible- for provid
ing: user suppon and offering: 
services such as hotline assistant."t', 
training, and g:ujdance to users who 
neod technical help. 266, 267, 268 
dr\'ekupment Options, 2.66-271 

input Nt:(.-c:ssary data that enters a 
system, either manually or in an 
automated manner. 132 
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technology, 328-329 
\·alidacion. 535 

input control Input control includes 
the net."essary measures to ensure 
that input data is correct, com
plete, and secure. A systems 
analyst must focus on input con
trol during evc,ry phase of input 
design, starring with source docu
ments that promote data accuracy 
and quality. 330 

input ma'ik Template or pattern that 
makes it easier (or users to c:nte.r 
data. Often usOO in automated 
forms to guide an unfamiliar ust'r. 
.114-316 

installatio n, 475 
instance, 226- 227 
instant mesSaf,oing (1M) lostant mes

saging allows online users to 
exchange messages immediately, 
even while they a re working in 
another p rogram or application. 
326, 638-639, 640 

Institute of Elet:trical and EJectronit.-s 
Engineers (IEEE) A professional 
organizatio n that establishes stan· 
dards for cc:Jecommunications. 430 

802.11 specifications, 430, 532 
802.11g specifkatiOn1 430 
802.11n specification, 430 
802.16 specifications, 432 

instruction zone. T he instrut."tion zone 
contains instructions for oomplet· 
ing a form. 320 

intangible bc::nc:.-fi ts Benefits that 
a rc difficult to measure in dolla rs. 
Howe\'er, im::u:gible benefits t.'an 
be ver)· impOrtant in the cak ula· 
tion of tt.'Onomic feasibility. An 
example of an intangible benefit 
mjght be a new Web site that 
impro\'eS a company's image. 63 

intangible costs Intangible costs 
im·oh·e items that are-djffit.-uh to 
measure in dollar terms, such as 
employee dissatisfaction. 63, 603 

lnta\·er lnstitutt, 113 
inttger lormat A t)'pt of bjnary st<)r· 

age format. The integer format 
requjres two b)·tes w store num
bers from .12,768 to 32,767.388 

integrated development environment 
(IDE) An inttgratcd development 
environment (IDE) uses a built-in 
CASE tool that a software 
vendor has included to make it 
easier to plan, construct, and 
maintain a specific software
produt.'t. An IDE is designed to 
a llow the tasy integration of 
S)·sttm t.'OmpOnents w ith less 
time being spent on developing 
code for interat."tive modules. 
465-466, 589 

integration testins Testing two <)r 
mort programs that depend on 
each other is called integration 
testing, o r link resting. 467-468 

inttgrit)' One of the three main de
ments o f S)·stem security: 
confidentiality, intt:grit)·, and avail
ability (CIA). Integrity prevents 
unauthoriud users from creating, 
mcxJjfying, o r ddcting informa
tion. 524 

interactive training, 479-483 
online, 480 
\·ideo tutorials, 481-483 

interface 
DBMSs, 351- 353 
user. See graphical user interface 

(GUt); user interface 
International Organization for Stan

dardization (ISO) A netwo rk o f 
national standards institutes from 
140 countries workjng in partner
ship with international 
organizations, go vernments, indus· 
t ry, business and t.'Onsumcr 
representati\·es. The ISO at."ts as a 
bridgt-between public and private 
sectors. 389, 451-452 

Internet A worldwide network that 
integrates many thousands of 
other networks, which in turn link 
millions o f go vernment, business, 
~ducational, and personal users 
around the globe. 620-645 

d oud computing. 262-263 
<:ommunjcarion channels, 

634-639 
information delivery, 326 
invisible Web, 625, 632-634 
IT community resoun:es, 639, 

641-644 
research st rategy, 622~24 
Saa5,260-261,418-419 
search basics, 624-625 
search engines, 625- 630, 634 
subjc:t.'t dircx:tories, 630-632, 634 
S)'Stem architet:tur~, 4 17-419 
traditio nal vs. '«'eb-based systems 

development, 261-262 
Web 2.0, 262-263 

Internet business servi t:es (IBS) s~r
\'ices that pro\'ide powerful 
Web· based suppOrt for transac
t ions such as o rder processing, 
billing, and customer relationship 
management. 264 

Internet commerce. See 1-t.-ommen:e 
(Inte rnet commerc~) 

Internet Explorer (M it.TOSOft), 622 
Internet operating S)'Stem Part of th~ 

Web 2.0 model, an online t.-omput
ing environment <:reared by onljne 
communities and servit.-es, based 
o n layers of shared informatio n 
that t.-an contain ttxt, sound bytes, 
images, and \' ideo dips. 419 

Internet Relay Chat (IRC) The chat 
room concept o riginated with 
Internet Rda)" Chat, o r IRC.IRC is 
a multi-channel system support~d 
by sen ·ers that enable group and 
individual com·ersations w occur 
on a worldwide basis. 638 

lntershop, 421 
inteniew A planned meeting d uring 

which information is obtained 
from another person. 148 

conducting,1.S1- 152 
determining peo ple to interview, 

149 
developing questions, 149-150 
documenting, 152-1 53 
establishing objectives, 149 
evaluating. 153-1 .S4 
p rdiminary investigation, 69-70 
preparing for, 150-151 
questionnaires t.-ompared, 

159-160 
requjrements modeling, 148-154 
unsut.-cessful, 153-154 

invisible Web The-tenns invisible 
Web, hidden '«'eb, or detp '«'eb, 
are used to describe-thjs \'aluable 

information so urce, whic h 
includes numerous text, graphics, 
and d ata fi les stort-d in collections 
that are unreachable by search 
engines. 625, 632- 634 

iPad, 636 
ipl2, 630 
iPod, 636 
IRC. See Internet Rday Chat (lRC) 
Ishikawa diaJ;,'Tam Also t.-alled a fish· 

bone diagram. It is an analysis cool 
that represents the possibl~ t.-auses 
of a problem as a graphical out· 
line. 67 

iSkills test, .S46,547 
ISO. See lnternational Organization 

for Standardization (ISO) 
ISO 90003:2004 A set of guideJjnes 

established and updated by the 
International Organjzatio n for 
Standardization (ISO) to p rO\·ide a 
quality assurant.-e framework for 
developing and maintaining soft· 
ware. 452 

IT. See infonnation technology (IT); 
infonnacion teehnology (fD t.'Om· 
municy 

iteration The completion of a p r<x:ess 
step that is repeatt-d until a specific 
t.-onditio n changes. 205 

iteration t..-yde. An agile de\'do pmem 
qde-that includes planning, 
designing, coding, and testing mtc 
or more features based on user 
stories. 464 

iteration planning meeting ln agile 
development, a meeting hdd at the 
beginning of each iteration cyde to 
break down user stories into spe
cific tasks that are assigned to 
team members. 464 

iterati'o"t· An adaptive method typit.-ally 
uses a spiral de\'elo pment modd, 
which builds on a s~ries of it~ra
tion s. 26 

ixqujck, 626 
JAD. See joint application dtvdOp· 

ment UAD) 
Ja\'a, 25, 226, 46.S, 585 
JDBC Uava database-connectivity) 

JDBC enables Ja\·a applicat ions co 
exchange data with any database 
that uses SQL Statements and is 
JDBC-compliant. 353 

JIT. See just-in -time (JIT) 
joint applit:ation development {)AD) 

A popular systems development 
tt<:hniquc that uses a cross
matrixed task group of users, 
managers and IT professionals 
that work together to gather infor· 
mation, djscuss business needs, 
and define th~ new system require
ments. 26, 27, 133-13.S 

advantages and disad\'antages, 
135 

participants and roles, 134-135 
user invol\·emcnt, 134 

just-in· time urn The exchange or 
deli\'ery of information when and 
where it is needed. For example, 
just· in-time in .. ·entor)' systems rely 
on <:omputeNO<Omputer data 
exchange to minimize unnecessary 
im·entory. 58 

Kbp; (kilobits per se.:ond) A bandwidth 
or throughput measurement. 520 

key fields Key fields a re used during 
the systems design phase to 

6 57 

organjze, acc<:s:s, and maintain 
data strut."tUres. The four types of 
key fields are-primary ke)·s, t.-andi
date keys, foreign keys, and 
seco ndary keys. 35 6 

keystroke Jogger A device that can be 
inserted bctv.·i.'Cn a ke)•boa rd and a 
computer co record ke-ystrokes. 
528-529 

keyW()rds '«1ords used b)· a spider w 
catalog or index pages from '«1eb 
sites. 625 

kilohits per second. See Kbps (kilobits 
per second) 

Kindle, 12 
knee o( the t::un-e A performance 

characteristic o f a client/server 
computing environment. Client! 
sen·cr response t imes tend to 
increase gradually, and then rise 
dramatically as the S)'Stem nears 
its capacity. T he pOint where 
respOnse rimes increase dramati
ca lly is known as the knee of the 
curve. 417 

knowledge base A la rge database that 
a llows users to find information 
by d ickjng menus, typing ke)'
words, or entering text questions 
in normal phrases. 16 

knowledge management system, 
16-17 

LAN. See local a rea network (LAN) 
layout, user interface design, 310-311 
leading question Q uestion that sug-

ge!o'tS o r fa\·<,rs a panicular reply. 
150 

lesacr data Data associated with an 
older, less technologica l!)' 
ad\'ant.-ed legaC)' system. 7, 413 

legaL--y systems T~rm used to desc ribe 
older s)·stems that ar~ typit.-ally less 
technologically ad\'anced than 
currently a\·a ilablc systems. 4 10 

length The maximum number of 
characters fo r an alphabetic or 
character d ata clement, or the 
maximum number of digits and 
number of decimal positions for a 
numeric data dement. 199 

letters (correspondence), .S67 
b·eling T he process of drawing a 

series of increasingly detailed dia
grams to reach the desired le\·el of 
detail. 192- 194 

library module In a structure chan, a 
library module is a module that is 
reusable and can be invokt-d from 
more than one pOint in the chan. 
456 

lifdine. ln a seq uence diagram, a life

line is used to represent the time 
during which the object above it is 
able to interact with the othe r 
objects in the use case. An x marks 
the tnd o f a Jjfelint. 240 

limit check A limit check <x:curs 
when a validation check im·oh·es 
a minimum or a maximum value, 
but not both. Checkjng that a 
payment amo unt is greater than 
zero, but not specifying a maxi· 
mum \·alue, is an example of a 
limjt ch eck. 318 

link t tsting Testing two o r more pro
grams that depend on each other is 
ca lled link testing, o r inttgration 
testing. 467-468 

Linke<lln, 263,419, 568 
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list box A list box displays a list of 
choices that the user can sdt."(."t. 312 

li.!.'t sen·tr A computer that dinx:ts 
e-mail co prople who subscribe to, 
or join, a particular mailing list. 637 

listening, engaged, 152 
liStser\' A listserv, also caUed a mailing 

list, is similar co a newsg.roup in 
that it p«widts a forum for people 
who want to exchange informa· 
tion about specific topics. 637 

Li\'C' ~ertir:g ()Aicrosoft), 576 
local area nern-ork (LAN) A i(>e:a) 

area necv,;ork (LAN) aJlows the 
sharing of data and hardware, 
sud as printt.rs and scanners. 
Advances in data communication 
teehnology ha\'C' made it possible 
w create powerful networks that 
use sacdlite links, high·speed fiber· 
optic lines, ( ) f the Internet to share
d ata. 412 

log Ret.-ord typically kept by operating 
systems and applications that dOc· 
uments all events, including dates. 
times. and othel' specific infonna· 
tion. Logs can be impOnant in 
understanding past attacks and 
preventing future intrusions. 536 

logic. errors Errors in the-underl)·ing 
logic that produce incorrect 
resuhs. 466 

logit:al des-if,'ll The logical design o( an 
information system defines the 
functions and features o ( a S)'Stem 
and the relationships among its 
components. 283- 284 

logit:al modd A logicaJ model shows 
what a system must do, regardless 
o ( how it will he implemented 
physi~-aUy. 164, 178 

ph)·sicaJ modd •.:s. 211- 212 
logit:al opt.'Tators The logi~-al opera· 

tors OR, AND, and NOT are used 
to create-combinations o( search 
te.rms to improve search sua :ess 
great!)·. 628-629 

logit:al record A logical record ~'On· 
tains fidd \'alut:S that describe a 
single person. place, thing, or 
event. Application programs see a 
logi~-al record as a set o( fields, 
regardless o( how or where the 
data is stored ph)·sicaJly. 387 

JogiL-a1 swrage Refers to information as 
seen through a user's eyes, rtganlless 
of how or where that information is 
organized or stored. 387 

logical Strul'tUrtS Logical structures. or 
control structuri.'S, se .... ·e as the 
building blocks for a process. Logi· 
cal Sttultures ha\·e one entry and 
exit pOint. They may he ~·ompleted 

in sequential order, as the result o( a 
test or condition, or repeated until a 
specific condition changes. 204 

logit.-al topology A view of a nenvork 
that describes the way the compo· 
nents interact, rather than the
a~'tuaJ network ~-abling and ~'On· 
nections. 425 

LogMeln Pro (L<>~'-'Ieln), 507 
Lojack for Laptops (Absolute Solt· 

ware).530 
kmg integer format A type of hinar)' 

storage format. The long integer 
fonnat ~'311 store numbers from 
2,147,483,647 to 2,147,483,647 
usir.g only four bytes of storage. 388 

loop In a stru~'ture chan, a loop indi· 
c.atts that one or more modules 
are repeared. 4.S7. 459-460 

looping Looping. or repetition, refers 
co a process step that is rtpeared 
until a specific condition changes. 
For example, a process that cOn· 
tinues w print paychecks until it 
reaches the end o( the pa)·roll file 
is looping. 205 

loosely couple:.d Modules that art 
relati\'ely independent. Loosely 
coupled modules are easier w 
maintain and modif)·, because the 
logic in one module does not affect 
othel' modules. 458 

Lowe's, 11, 13 
L)·nc (Microsoft), 638 
magnetic data strip A magne~ic data 

strip is used for automated data 
input. 328 

mail bombing, 527 
mailing list A mailing list, also called 

a listserv. is similar to a newsgroup 
in that it provides a forum for 
people who want to exchange 
information about specific topi~-s. 
637,640 

mainframe a.rchite.t.."ture A S)'Sttm 
design where the servel' performs 
all the processing. 411 

maintenance. 508-519 
adapti\·e, 509,510, 511 
basd ines, 518 
configuration management, 

516- .117 
corret.'ti\·e, 508-511 
maintenan~-e releases, 517 
maintenan~-e team, 512- 514 
pedet.'tivc:, 509, 510.511- 512 
preYentivt, 509, 51 0.512 
priorities, S 16 
requests, S1 S-516 
system maintenance tools, 523 
version control. 517- S18, 519 

maintenance actnitie.s Mainttnanct 
acri\·ities ind ude changing pro. 
grams, pnx:edures, or 
tkx:umentation to ensure correct 
system performance; adapting the 
system to changi.ng requirtmt:nts; 
and making the system opera«: 
mort -d'flcientl)·. Those needs are met 
b)· ~·mrt.x:rive, adaptive, perfelti\·e, 
and prt\'enti.,·e-maintenance. 508 

maintenance agreement A mainte
nance agreement specifies the 
conditions. charges and time frame 
for users to ~-onta~'t the vendor (or 
assistance-when they have system 
problems or questions. 280 

maintenance tx.ptnse.s Maintenan~-e 

expenses \'ary significandy during 
the system~ operational life and 
include spending tO support main
tenance activities. S08 

maintenance rele-ase A formaJ release 
of a new system version that ~-on· 
t:ains a number o( changes. 517 

maintenance reh."aSe methodology 
A system of numbered releases 
used by organizations (especially 
sohware vendors) that helps 
organize maintenance changes 
and updates. 517 

mainttnance team A maintenance 
team consistS of one <)r more S)'S· 
terns analystS and programmerS. 
512- 514 

make or hu)' (build or buy) det:ision 
The choice hecv;een developing 
in·house software-and purchasing 
software often is called a make or 
bu)', o r build or buy, decision. 
266-268 

malicious cOOe, 52 7 
malwar<:-Malicious software that 

might jeopardize )'OUr security or 
pri\'a~-y. 535, 623- 624 

MAl~ (metropolitan area network) 
MANs use 802.16 standards, 
which are broadband wireless 
~-ommuni~-ations protOt.-ols. 432 

man in the middle attack, 527 
manage.d hosting Another tenn for 

Internet business sen·ices (IBS). An 
operation is managed by the out· 
side finn, or host. 264 

management 
apprO\·al, 474 
final report to, 489-490 
presenting prd iminar)' 

ito\'estigation resuhs and 
recommendations to. 74 

systems anaJysis presentation to, 

282-29.1 
management information system 

(MIS) A computtr·based informa· 
tion system used in business 
planning, control, decision mak· 
ing, and problem solving. 16 

many4 to.many relationship A type of 
entity relationship. A man)'4 to· 
many relationship, abbreviated 
M:N, exists when mte instance o( 
the first entity can be related to 
many instances of the S('(.'Ond 
entity, and one instance o( the sec· 
ond entity can he relatc'd to many 
instances of the-first entity. 361 

market basket anai)'Sis Market basket 
anaJysis can detc."(.'t patterns and 
trends in large amounts o ( data. 
387 

Mastin, MicheUe, 163 
Mbps (m<!l"bits p<-r second) A bond

width or throughput measurement. 
430 ,520 

memo, 567 
menu bar A bar of user·sdectahle 

Software asplication options, USU· 

ally locate' across the top o( the 
screen. 312 

mesh network A network design in 
which each node connet."ts to t:\o'e.ry 
other node. '«1hile this design is 
\'C'ry reliable. it is also expensive to 
install and maintain. 427-428 

me.ssage. An objet.'t·Oriented ~-ommand 
that teUs an object to perform a 
~-ertain method. 25. 226, 231-232 

meta-search engine A tool that ~-an 
use multiple search engines simul· 
tanoousl)·. 624.626 

method A method defines specific 
taSks that an object must perform. 
A method describes what and how 
an object does something. 25,226, 
23~231 

metrics Workload measurements, also 
~-ailed metrics, indude the numbe.r 
o( lines printed, the number of 
ret.-ords accessed, and the number 
o( transactions processed in a 
gi\'en time period. 520 

me~ropolitan are,a necv.·ork. See MAX 
(metropolitan area network) 

Micromation, 407, 409 

Index 

Microsoh, 266,421 
Arial Unicode (onnat, 388 
~-ertificarion, 546 
Express Editions, .S8.S 
infonnation resource. 278 
network diagrams. 93 
projet.'t triangles. 90- 91 
on readability, .S66 
SaaS, 260 
software applications, 271 
on user inter-faces, 303 

Microsoh Ac~-ess. 162, 271, .H3, 379 
input masks, 31 4, 315 
report design cools. 321 
reports. 324 

Microsoh Community, 638 
Microsoft Oynamit.-s. 407, 408 
Microsoh Excel, 53, 112. 162, 206, 

271, 522 
Microsoh Internet Explorer, 622 
Microsoh Li\'e Meeting, 576 
Microsoh Lync. 638 
Microsoh .NET, 2-61-262, 465, 589, 

594 
Microsoh Office, 162,481 
Microsoh OneNote. 152, 163 
Microsoh Outlook, 162- 163, .S67, 

570 
Microsoft Power Point, 162,206,479, 

573- 574, 576 
Microsoft Projet:t A powerful, fuJI 

featured program that holds the 
dominant share of the project 
managemt'nt software market. 107 

Calendar view, 108- 111 
~'Ti ticaJ path, 102 
displaying WBSs, 97- 98 
Gantt cham, 108 
lmavtl' Institute add·(m, 113 
network diagrams, 108 
WBSs, 107- 108 

Microsoh Proje~'t Server, 112 
Microsoft Rapid Economic Justifica· 

tion (RE.f). 146 
Microsoh REJ, 146 
Microsoh Software + Services, 260 
Microsoft Solutions Framework, 27 
Microsoh Visio, 14, 19.162, 429, 

594 
Microsoft Visual Studio, 589,590 
Microsoh Web Apps, 162 
Microsoh Windows, 302, 305 
Microsoh Windows 7, 481 

encryption, 537 
Resource Monitor, 519 
scx:urity, 529 

Microsoh Windows 8, 481 
Bid.ocker, 537 
encryption, 537 
Resource Monitor, 519 
set.-urity. 529 

Microsoh Word, .53. 162, 206,271. 
571 

fill-in (onn.s, 157 
grammar checker, 566 
inserting digital output, 32 7 
report templates, 570 

middlewa.re Software that connects 
dissimilar appli~-ations and enables 
them to communicate' and 
exchange data. For example, mid· 
dJeware can link a departmtntaJ 
database to a Web serve-r that ~-.an 
be accessed by d iem ~-ompurers 
via the Internet or a ~-ompany 
intranet. 262, 416 

Middleware Resource Cemtr, 355 
milestone A milestone, or e\'ent, is a 

reference point that marks a major 
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occurrence. MilestOnes are used to 
mo nitor progress and manage a 
proje(:t. 94 

MlMO. See multiple input/multiple 
o utput (MIMO) 

MJS. See management information 
sy stem (MIS) 

mission statement A document o r 
statement that describes the <:Om· 
pany for its stakeholders and 
briefly states the compan)·'s O\'CraJI 
purpose. prodm.i.S, services, and 
values . .SO 

missiOn·critical system An infonna· 
tion system that is \'ital to a 
compan)·'s ope.rations. 6 

mitigation One of four risk t."Ontrol 
strategies. ~itigation reducts the 
impact of a risk b)· careful pla n
ning and preparation. For 
example, a company can prepare a 
disaster riX:Overy plan to mitigate 
the effec~s of a natural disaster 
should one occur . .S2-6 

M:N A tYJ* of entity relationship. A 
many·t().man)' relationship, abbre
viated M:N, exists when o ne 
instance of the first entity can he 
rdated to many instances o( the 
seco nd entity. and one instant.-e of 
the srt:o nd emit)' can he related to 
many instances o( the first entity. 
361 

mnemonic codes Mnemonic codes 
use a specific combination of let· 
ters that are easy to remember. 
Man)' threoe.-character airport 
codes are mnemonic codes. For 
example, LAX represents Los 
Angeles. 382 

mot:k-up When d esigning a repon , 
you shouJd prepare a sample 
report, which is a mocJ.:: -up, or 
protOtype, for users to review. 
The-sample should include typicaJ 
fidd values and t.'Ontain enough 
records tO show all the design 
features. 322 

mock-up report A mock-up repon is 
a repOrt that contains sample field 
values for users to review and 
approve. 588 

modeling A process that produces a 
graphical representatio n of a con
cept o r process that S)'Stems 
developers t.'an anal)·ze. t~'t, and 
modify. 19 

user interface design, 306 
modeling tools, CASE, 586-587 
modular design A design that can 

be broken down into logjcal 
blocks. AJso known as partitioning, 
or top-down design. 204- 205, 
331,456 

module A module consists of related 
program t.'Ode organized into smaU 
units that are easy to understand 
and maintain. A complex program 
could ha\·e hundreds or even thou
sands of moduJes. 331, 4.53. 456, 
457,459 

Moore, Gordo n, 7 
Moore's law Acx:uratdy predicted 

that computer pr<x:essing power 
would double e\·ery 18 to 24 
mo nths. 7 

Mozilla Firdox, 622 
MSNBC, 636 
multimedia, training method. 4 79 

multipath de-sign A network design 
that relies o n multiple data paths to 
increase bandwidth and range. 
using ML\.10 (multiple inputlmuJ
tiple output) technology. 430 

multiple. input/multiple output 
(MlMO} A wireless networking 
technology incorporated in the 
IEEE 802.11 n standard that uses 
multiple data streams and multiple 
antennas to achieve maximum 
speeds of 200• Mbps and substan
tially increase wireless range O\'er 
earlier standards. 430 

muJti,,alued kt.')' Sometimes it is na.u
sary for a primary key IX) t.'()nsist of a 
combination of fidds. ln that case, 
the primary key is called a combina
tion key, compositt ke)·, t.'(mt.-attnared 
key, or muhi\·alued key. 357 

NASCAR, 568 
National C)'ber Alcn S)·srem, 533,534 
naturaJ disaster, 525 
natural language A software feature 

that allows users to type com
mands or requests in normaJ 
English (Or other language) 
phrases. 308 

.NET Microsoft~ Web-based devel
opment environment. 261- 262. 
465, .SS9. 594 

ne-t prtsent ''alue. (NPV) The NPV of 
a projt:t.'t is the tOtal \'a lue o( the 
ber:efits minus the total value of 
the costs, with both the costs and 
benefits being adjusted to reflect 
the point in time at which they 
occur. 273, 274, 613.614 

NetBeans, 466, 589 
Netflix. 12 
ne-tiquette A te.rm that co mbines the 

words Internet and etiquette. '«'eh 
guidelines for prmocol and cour· 
tesy that exist o n a partit.ldar 
newsgroup or site. In man)' cases, 
FAQs describe the-netiqurne-o( a 
given newsgroup or site. 569-.S70 

NetManners.com. 569 
network Two or more-de\'it.-es that are 

connected (or the purpose of Sc.'nd
ing, tea:i\•ing, and sharing data. 531 

dcvit.-es, 428-429 
local area and wide area, 412 
models, 425-429 
pri\·ate, 532 
security, 531- 5.14 

network administratio n, 28 
ne-twork diagram A PERT chart also 

is rderred to as a network dia· 
gram. 93 

Microsoft Proj('(."t, 1 OS 
ne-twork interface A combination of 

hardware and software that allows 
the computer to interact with the 
network . .S31 

ne-twork intrusion detet..1:ion system 
(NlDS} Software that monitors 
network traffic to dete'Ct attempted 
intrusions or suspicious network 
traffic patte.rrts, and sends aJcrts to 
network administrators. Can be 
hdpfuJ in documenting the effons 
of attackers and analyzing net
work performance. 534,536 

network topology The way a network 
is configured. LAN and '«'AX 
networks typically are arranged in 
one of four patterns: hierarchical. 
bus, Star, and ring. 425 

New Venture Tools, 602 
ne.wsgroup An online discussion on a 

panicular topic, where people 
meet, offer support. and exchange 
ideas. The electronic equivalent of 
the e\'eryday bulletin board; a lso 
t.-alled. a forum. 278. 635-636. 640 

nt.wsletters !\ev;slcners are rublished 
b)' numerous commercia and no n
profit gn'ups that offer membership 
subscriptions to users who are inte.r· 
ested in specific copies. 636. 640 

NFL, 568 
NickuJls, Duane,472 
no t."haJ1:.~ method Some organizations 

treat informacion systtms depart· 
ment indirrt:t expenses as a 
necessary cost of doing busine$. 604 

node A physical device, wired o r 
wireless, that can send, recei\·e, o r 
manage network data. 409 

nondist.-'TL'tionary proje<.U Proj('(.tS 
where no choice exists are called 
nondiscretionary projects. An 
example of such a project is add· 
ing a repon required by a new 
federal law. 65 

nonkey fidd Any field that is not a 
primar)' key or a t.-andidate ke)· is 
t.-alled a nonkey field. 357 

non-procedural programming language. 
Instead of writing a se,ries of seq uen. 
tial instrut.'tio ns, a programmer 
defmes the actions that the program 
must perfonn when t.-ertain e\'dlts 
t'x:cur. Also called e\·ent-dri\'en 
programming language . .S85 

normalization A pr<x.-ess b)· which 
analysts identify and t.'Orr('(.'t inher
ent problems and complexities in 
their record designs. 36.S-379 

first normaJ form, 36~368 
reaJ-world examples, 372- 379 
second normal form. 368-370 
standard notation fonnatNOT 

The NOT operator can be used 
to cxdude ce.nain r('(.'Ords. 
36.5- 366 

third normal fonn, 370-372 
Nonh Carolina University Ethics in 

Computing site, 385, 386 
NOT The NOT operator can he used 

to exdude certain records. 628.629 
No\·eU 

certification, 546 
GroupWise.17, 163, 570 

n-tier The term, n·tier, indicatts a 
multi-levd design o r architeCtUre. 
For example. three-tier designs also 
are called n-tier designs. to indicate 
that some designs usc more than 
one intermediate laye.r. 41.S 

object An object represents a real 
person, p lace, e\'ent, or transac
tion. 24,226, 227- 229 

objet.':~. model An object modd 
describes objects, which combine 
data and processes. Obj('(.'t modds 
are the end product o ( object
oriented analysis. 226 

organizing, 244 
objm mode~ng, 1.12- 133,224- 246. 

See a/s(J object-oriented anaJysis 
organizing object model, 244 
relationships among objects and 

classes, 234 
U~L. See Unified Modeling 

Language (UML) 
object relationship diagram, 234 

6 59 

object-oriented (0-0) analysis 
Object-oriented (0 -0 ) analysis 
d C$Cribes an information system 
b)· identifying things called 
objects. An object represents a 
real person , p lace, event, or 
transaction. Ohjt(.'t-oriented 
analysis is a pOp ular approach 
that sees a system from the \'lew
point o( the objects themseh·es as 
they function and intt rat.'t with 
the system. 21, 2 4- 25, 1.12. 
226- 233 

attributes, 226.229-230 
messages, 226, 231- 233 
method~ 226, 230-231 
objet.ts, 226, 227- 229 
tenus and concepts, 226-227 

object-oriented analysis and design 
(OOAD) Object-oriented anal)·sis 
and design (OOAD) is used to 
create obj('(.'tS caJJcd at."tors, which 
represent the human users who 
will inttrat."t with the-S)'Stem. 59 5 

object-oriented de.vdopment (000) 
The pr(X.'t:Ss o( translating an 
object modd diret.'tl)· into an 
object-oriented programming 
language. 461-462 

object-oriented prOJ:,oramming lan
guages (OOPL} Non-p r<x.-edural 
programming languages that are 
es_peciaJly \'aJuable in implement
ing an object-oriented S)'Stem 
design. 585 

ohsen-ation A fact-finding technique 
where an analyst sees a S)'Stem in 
at.'tion. Observation a llows the 
verification of statements made in 
inter\' icws. 154-156 

observing in preliminar)· investiga
tion, 70- 71 

ohso lcscence. system, 543 
OOBC (open database. connectivity) 

An ind ustry-standard protocol 
that makes it possible for software 
from different \'endors to inte.ract 
and exchange data. 353, 48-4 

Office (Microsoft), 162,481 
offshore outsouning The practice of 

shifting rr de\·elopment, support, 
and operations to other countries. 
265-266 

offsiting Offsiting refers to the 
practice of storing hacJ.::up media 
awa)' from the-main b usiness 
location, in order tO mitigate 
the risk of a catastrophic disaster 
such as a Rood, fire, or ean h 
quake.541 

On Demand (Orade Corporation), 
2 6.1, 264 

OneXote (Microsoft), 152.163 
one-to-many relationship A t)·pe of 

entity relationship. A orte·UJ-one 
rdationship. abbre\'iated. 1:1, 
exists when cxat.'tly one of the 
second entity ()(.-curs for each 
instant.-e of the first entity. 361 

one-to-one-relationship A type of 
entity relationship. A one-to-many 
relati<mship, abbrt\'iattd 1:~, 
exists when one (X.-currtnce of the 
first entity t.'an be related to many 
occurrences o( the second entit)', 
but e.ach <x.-currence of the second 
entity can be associa ted with 
o nJy one occurrence o ( the first 
entity. 361 
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online data entry A data ent:r)' 
method used for most business 
at."tivity. The online method offers 
major advantages. including the 
immediate \'alidation and a\·a.il
ability of data. 328 

online documentation Online docu
mentation provides immediate 
hdp when users have-questions or 
encounte r problems. 4 n 

online learning Online learning. also 
referrtd to as e.-learning. is a tenn 
that refers to the ddi\·ery of educa
tional or training content m·er the 
public Internet or intranet. 642~43 

online presentation A presentation 
delivered to an online audience, 
usually through a Web browser 
and/or a third-party applit.-at:ion 
sud as Cisco•s WebEx or Micro
soft's Li\·e Meeting. 576 

online system An online system han
dles transactions when and where 
they <X:cur and pr<wides output 
direc<h to users. Because it is inter· 
at."tive, online processing a\·oids 
delays and allows a constant dia· 
log between the user and the 
system. 422-423 

online training, 480 
online tutorial. 480,627-628 
0 -0. See objc:ct-oriented (0·0) 

analysis 
OOAD. See objt'(."t..()riented analysis 

and design (OOAD) 
OOD. See objet.'t-oriented de\·d op· 

ment (OOD) 
OOPL. See object·Oriemed program

ming languages (OOPL) 
open database conntt.'ti\'it)' (ODBC). 

SeeODBC 
open soun.-e Software that is sup

porred by a large group of users 
and developers. 109. 110 

Open Systems Interconnection model. 
See OSJ (Opc:n Systems lnten.-on
nc-ccion) model 

Opl"ll-tndC:.'d que-stion Question that 
aUows fur a range of answers. They 
c-nt.-ourage spontaneous and uruotruc
tun:d responses, and are useful in 
understanding a larger pr<x:tss. 150 

operationaJ costs OperationaJ costs 
are im::urred after a S)'Stem is 
implemented and continue while 
the system is in use. Examples 
include systtm maintenance, sup· 
plies, equipment rtntal. and annual 
software license fees. 508, 604 

operational em•ironme.nt The envi
ronment for the at."tuaJ system 
operation. 1t includes hardware
and software configurations, sys
tem utilities. and t.-ommunit.-:ations 
resoun:.-es. Also ~;.-ailed the produc
tion em•imnment. 475-476 

operational feasibilit)' A S)'Stem that 
has operational feasibility is one 
that will he used c-ffet.-tivdy after it 
has been developed. 62, 7:1 

operational security Also ~;.-ailed pr()· 
cc-dural security, is concerned with 
managerial policies and controls 
that ensure secure operations. 540 

operations center security, 528 
operations d()cumentation Opera· 

ti()tt.s documentation contains all 
the infonnation needed for pro
cessing and distributing online and 
printed output. 470-471 

option button Option buttons. or 
radio butt()ns, represent groups of 
options. The user can select onl)' 
tme option at a rime; a selected 
()ption t.'Ontains a black dot .. H 2 

OR The OR operator can be used 
when you need a wide sc-areh net. 
628,629 

Oradc- Corporation, 263. 353 
certification • .S46 
Designer. 589 
On Demand, 263. 264 

oral presentation A presentation that 
is presented orally and is rtquirtd 
at the end of the prdiminar)· inves· 
cigation and again at the 
conclusion of the syste-ms analysis 
phaS<. 572-576 

defining technical terms, 573 
defining the audience, 572 
delivery. 575-576 
objectives. 573 
online, 576 
organization, 5 73 
practicing. 575 
presentation aids, 573-.S7.S 

O'Reilly, Tim. 419 
organization cham. 69 
orphan An unassociated or unrelated 

record or field. An orphan could 
be created if you entered a cus
tomer orde,r in an order table 
where that customer did not 
alread)' exist in the customer table. 
Refe-rential integrity would pr(.'1.·ent 
the creation of this orphan. 3.S9 

OSI (Optn S)'Stems Interconnection} 
model OSJ describes how data 
actually mm·es from an applit.'a· 
cion on one computer to an 
application on another networked 
computer. The OSJ consists of 
St'\'en la)·ers, and each la)·er per
forms a specific function. 425 

Outlook (~icrosoh). 162- 163,567. 
570 

output Elet.'t:ronic or printed infonna· 
cion produced by an information 
system. 132 

printed. design, 320-325 
t((.'hnology, 325- 327 

output control Methods to maintain 
output inttgricy and security. For 
example, t'\'ery report shouJd 
include an appropriate ti tle, report 
number or t.'Ode, printing date, and 
rime period C()\'C'red. Reports should 
have pages that are numbered oon
sea.tti.,·dy, identified as Page xx of 
xx. and the end of the repon should 
be labeled dearly. 32.9 

output serurity Output S«Urity prott'<:ts 
priVal'Y rights and shidds the organi
zation's proprietar)' data from theft 
or unauthorized a(.x:ess. 329-330 

output technolog)', 32.S-327 
outsourcing The transfer of informa

cion S)'Stems de\•dopment. 
operation, or maintenance to an 
outside finn that provides these 
services, for a fee, on a tempOrary 
()r long·term basis. 263-2.66 

ad\-antages and disadvantages, 508 
foes, 264-265 
gr()wth, 2-63- 264 
issues and concerns, 2.65 
offshore, 265-266 

o .. ·erhe-ad ex.ptnsi:S Chc-rhead 
expenses or indir«t costs cannot 
be attributed to the de\·d opmc-nt 

of a particular information system. 
The salaries of network adminis
trators and copy machine rentals 
art examples of indirect costs. 603 

page looter A page footer appears at 
the bonom of the page and is used 
to display the name of the report 
and the page number. 324 

page header A page header appears at 
the top of the page and includes 
the column headings that identify 
the data. 323-.124 

Palmisano, Samuel j . 32, 33 
parallel operation The parallel opera

tion changem·er method requires 
that both the old and the new 
information systems operate fully 
for a specified pC'riod. Data is input 
into both systems. and ourput gen
erated b)' the new system is 
t.-ompared with the equivalent out· 
put from the old system. 48.S-486 

para11el programming A practit.-e in 
Extreme Programming in which 
two programmers v.tork <m the 
same task on the same computer; 
one dri\·es (programs) while the 
other na\'igaces (watches). 465 

parent In inheritance. a parent is the 
objtt.1: from which the other 
object. the child, derives one or 
more attributes. 2.34 

parent diagram The higher or m()rc
t<)p· le\·el diagram in an exploded 
data flow diagram. 191 

Pareto chart Xamed for a 19th cr:n· 
tury C'<.'Onomi.st, a Pareto chan is 
drawn as a \'t'rtit.-al bar graph. The 
bars, which represent \'arious 
~;.-auses of a problem, are arranged 
in deS(:c:nding order, so the team 
can focus on the most important 
causes. 71- 72 

partitioning The breaking down of 
O\·c-raJI objecti\·es into subsystems 
and modules. 193, 456 

passive voice Passive voice refers w 
using sentent.-es with the actor 
being the direct objtt.1:. For exam
ple:, "The system was designed b)' 
Tom" is in passi\'e voit.-e . .S65 

password A method of limiting access 
«' files and databases to protrt't 
stored data. 390, 538 

password cracking. 527 
patch Replacement cock that is 

applied to fix hug.;; o r sa:urity holes 
in sohware. 469, 510. 53.S-536 

pa)' lor plTfonnance An arrangement 
between a search engine company 
and a commercial site that boosts 
a sites ranking in search results in 
return for a fee. 625 

pa)•back anai)•S.is Payback analysis 
determines how long it takes an 
infonnacion S)'Stem to pa)· for 
itsdf through reduced t.'OSts and 
int.Ttased benefits. 274, 605-609 

pa)•bac-k period The rime it takes to 
rtx.-o.,·e.r a system's cost. 605 

PC Now (WebEx), 507 
PCMC!A,330 
PDF document, 570-571 
Pepsico, so. 568 
perfet..'tive maintenance Pe,rfective 

maintenance improves dficienC)'. 
.109, 510, 511- 512 

performam-c. S)·stem characteristit.~ 

such as speed, \'Oiumc-. capacity. 
availahilit)', and reliability. 132. 

Index 

See also benchmark; system per· 
formant.-e management 

system an:hitC'<.'ture, 416-417 
Peri. 2.S. 226 
permissions Usc-r.-speciftc pri.,ileges that 

dettTtT~ine- the type: of at.x-ess a USC.'r 
ha;; tu a database, ft.le1 or directory. 
Also called user rights. 390. 535, 537 

personal t.-omputtr. impact on S)'Stems 
architecture, 412 

perSonal information manager (PIM) 
A tool such as Microsoft Outlook 
that helps manage tas.ks and sched
ules. Many handheld devit.-es also 
include this function. 162- 163 

person~day The amount of work that 
one person can t.-omplete in one 
dar.9.1-96 

PERT/CPM The Program [\·aluacion 
Review Technique (PERT) was 
developed by the U.S. Nav)' to 
manage very complex prOj«ts, 
sud as the construction of nuclear 
submarines. At approximately the 
same rime, the Critit.-al Path 
Method (CPM) was de\·eloped b)' 
private industr)' to m<.'t.'t similar 
projet.'t management needs. The 
impanant distinctions between the 
two methods have disappeared 
over time, and today the technique 
is called either PERT. CPM, or 
PERT/CPM. 93-94 

example. 105-107 
maintaining schedule, 104 

phased operation The phased opera· 
tion method allows you to 
implement a new system in stages, 
or modules. 486-487 

phishing. 527 
phrase A phrase is more specific than an 

fu'l) operator, becaUSC.' it speciftt.'S 
an exat.'t: plat."tl!lt'nt of ttTlTIS. 629 

ph)·sit.-al de!ign The ph)·sical design of 
an infonnation system is a plan for 
the acrual implementation of the 
system. 283-284 

ph)·Sit.-al modd A modd that 
describes how a system will be 
constructed. 178 

logical mcxld vs. 211-212 
phys-it.-al security. 527-530 
ph)·sit.-al storage Storage that is 

stricti)· hardware--related, because 
it in\'olves the process of reading 
and writing binary data to physi
caJ media such as a hard dri\·e, 
flash dri\'C', o r DVD. 387 

ph)·sit.-al wpolO~')· In a r:etwork, the 
at."tual network t.-abling and t.'On· 
neccions. 425 

pilot operation The pilot operation 
change<WC'r method im·olvts 
implementing the complete-new 
system at a Sdt'(."ted location of the 
compan)·. 486 

pilot site-In a pilot operation. the 
group that uses the new S)'Stem 
first is called the pilot sire. 486 

PIM. See personal infonnation man
ager (PIM) 

PKE. See public ke)' encryp<ion (PKE) 
plain text Data that is mJc encrypred. 

531 
platform A specific hardware and 

software t.'Onfiguration that sup
pOrts rr business goals such as 
hardware conmX"'ti\•ity and easy 
integration of future applications. 
Also called an environment. 406 
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plotttr, 327 
podcast A \l1eh-based broadcast that 

allows a user co receive audio or 
muhimedia files using music player 
software such as iTunes. and liSttn 
to them on a PC or download 
them co a portable ~P3 playe.r or 
smart phone. 327, 478, 636,640 

point-of-sale (POS) The part of an 
information system that handles 
dailf sales transactions and main· 
tains the online im·entOrf file. 
423-424 

point-of-sale ttnninal, 327, 329 
poJymorphism The t.-oncep~ that a 

message g:i\·es different meaning.;; 
to different objects (e.g. a GOOD 
NIGHT message might produce 
different results dc:-pc:-nding if it is 
rt.-cei\'t:d by a child or the family 
dogl-231 

pOOl ln business process modeling 
notation (BPMN), the O'leraU dia
gram is called a pooL 141 , 242 

port A positive integer that is used for 
routing im:oming traffic co the 
correct application on a computer. 
5.12 

port protet:tor Network·based stcu· 
rity application that controls 
ac<.-ess to and from workstation 
intc:rfacts. 330 

port scan An attempt to deta't the 
services running on a c{)mputer by 
trying to connect to various pons 
and recording the ports on which 
a <.-onnection was accepted . .S33 

portable computer, security, 529-530 
portal An entrance to a muhifunt.'tion 

Web site. After entering a portal, a 
user <.'an navigate to a de!ot:inarion, 
using \•arious tools and features 
pro\·ided by the portal designer. 
411, 630 

POS. See point-of.sale (POS) 
positi .. 't. benefits Positive benefits 

increase: re\•enues, imprmre servit.-es, 
o r otherwise contribute to the 
organization as a direct resuh of 
the new infonnation Sy:!o'te'm. 
Examples include improved infor• 
marion availabilit)', fasttr customer 
servi<.-e, and higher emplo)·ec: 
morale. 605 

post·implementation e\·aluation 
A post· implementation evalua
tion assesses the overall quality 
of the information system. The 
evaluation \'erifies that the new 
S)'Stem mec:ts specified require· 
ments, complies with user 
objecri\·es, and achieves the 
anticipated benefits. ln addition, 
b)· prm·iding fetdba<:k to the 
development team, the evaluation 
also hdps imprO\'e IT de\·dop
ment pra<.lices for future projects. 
487-489 

post· implement:arion task, 487-490 
evaluation, 487-489 
final report to management, 

489-490 
power-on p3S$wOrd A password that 

must be entered before the com
puter can be started. It pre-..·ents an 
unauthorized person from booting 
a <.'Omputer by using a USB devict
o r a CD· ROM. Also called a 
BJOS-Je-...·d password <)r a boot
level password. 529 

PowerPoint (Microsoft), 162,206, 
479,.17:1- 574, 576 

predece-ssor taSk Often, two or more 
concurrent tasks depend on a sin
g.le prior taSk, which is called a 
predecessor task. 95 

multiple, 100, 101 
preliminary im·tstigation An initial 

im•estig.ation to dearly identify the 
nature and S(:ope of the business 
opponunit)' or problem. Also 
called a feasibility study. 23, 66-74 

intera<.'tion with managers and 
users, 66 

planning, 66 
stepS, 66-74 

present .. -atue The present \•alue o( a 
future dollar is the amount of 
money that, when in\•estod toda)' 
at a specified interest rate, grows 
to exactly one dollar at a certain 
point in the future. 612 

present .. -atue analysis A technique
that allows anaJysrs to plan fo r 
future growth goals based on pres· 
ent value. 612- 615 

present "·alue tabtts Tables that help 
analysts perform value analysis. 
612- 61:1 

presentation software. Presentation 
software is used to create slides 
with sounds, animation, and 
graphics . .S73- 575 

Presentations (Corel), 479 
prettxting Obtaining personal infor

mation under false prere.nsts. 538 
pre,·c:.-ntive maintenance Prc:\•enrive 

maintenance reduces the possibil· 
it)' of future system failure. 509, 
.510, .112 

primar)' key A fidd o r <.-ombination 
of fields that unique!)· and mini
mally identifies a particular 
member of an entity. For example, 
in a customer table the custome.r 
number is a unique primary ke)· 
because no rwo customers can 
have the same customer number. 
That key also is minimal because it 
contains no information beyond 
what is netded to identif)· the 
customer. 356- 3.S7 

printed output design, 320-325 
primer; special-purpose, 327 
Priorities, setting, 64- 65 
pri,•ate key encryption A <.'Ommon 

encryption cechnolog)· called pub
lic ke)' encr)'p~ion (PKE). The 
private key is one of a pair of keys, 
and it dccryp~s data that has betn 
encrypted with the second pan of 
the pair, the public key. 531 

pri,•ate nL'1WOrk A dedi<.-ated conn«· 
tion, similar to a leased tdephone 
line. 532 

pri,·ilege escalation attack An unau· 
thortzed anempt to increase 
permission levels. 527, 537 

probable.case estimate The most 
like~)' outcome is <.-alled a probable 
case estimate. 96 

procedural programming language A 
prugramming language that 
requires a programmer to <.-reate 
code statements fo r each process
ing step. 58.S 

procedural security Also called opera· 
tional securit)', is <.-oncemed with 
managerial poli<.':.ies and controls 
that ensure SC(:ure operations. 540 

prOt.-c:.ss Procedure o r taSk that users, 
managers, and IT staff members 
perfonn. Al.so, the logical rules of a 
system that are applied to trans
fonn data into meaningful 
infonnation. In data flow dia~ 
grams, a process recc:i\·es input 
data and products output that has 
a different <.-ontent., form, o r both. 
8, 132, 181 

documenting, 202 
prOL-t-ss control Process control 

atlows users to send <.-ommands to 
a system. A pnx:tss control screen 
(also known as a dialog screen) is 
part of the user interfa<.-e, and 
enables a user w initiate o r control 
system actions. 302- 303 

prOL-t-ss dtsl-Tiption A doc::umentation 
of a functional primiti\•e's derails, 
which represents a specific set of 
processing steps and business 
logic. 204- 210 

decision tables, 206- 210 
decision t:ret:s, 210 
modular design, 204- 205 
structured English, 205 

prOL-t-ss impro,·emc:.-n t The framewurk 
used to integrate software and 
systems de\•dopment b)· a new SEJ 
model, Capability Maturity Model 
Integration (CMMI). 450 

process symbol, DFDs,181 - 182 
proce-ss 0 In a data flow diagram, 

pn>et:SS 0 (zem) represents the 
entire information system, but 
does not show the internaJ work· 
ings. 188 

product basdine-The product base· 
line describes the system at the 
beginning of system operation. 
The product baseline in<.'Orporates 
any changes made sin<.-e the allo· 
<.-aced basdine and includes the 
results of performan<.-e and accep
tan<.-e tests for the operational 
system. 518 

production en\'ironment The environ
ment for the a<.'tual S)'Stem 
operation. It includes hardware 
and software configurations, sys
tem utilities, and communications 
resources. Also called the Optra· 
tiona! environment. 475-476 

producti\'ity software-Software such 
as word processing, spreadsheet, 
database managemc:nt, and presen
tation graphics programs. 
161 - 162 

product-oriented Produ<.'t.oriented 
ftnns manufacture <.-omputers, 
routers, <)r microchips. 10 

profit center A depan:ment expa.'tod to 
break even, or show a profit. 604 

program dcx:umentation Program 
documentation stans in the S)'S· 
terns analysis phase and continues 
during systems implementation. 
Systems analysts prepare O\'erall 
documentation, such as process 
d&Tiptions and report layouts, 
early in the SDLC. Programmers 
pro\'ide documentation b)· con· 
st:ru<.'ting modules that are 
weJJ.supported by internal and 
external comments and descrip· 
tions that can be understood and 
maintained easily. 469 

Program Evaluation Revie.w Tech· 
nique (PERTI The Program 

66 1 

E\•aluation Review Technique 
(PERT) was de\•eloped by the U.S. 
Na\'Y w manage-very complex 
pr0j(!(.'t:S1 such as the constru<.'tiOn 
of nuclear submarines. At approxi
mately the same time, the Critical 
Path Method (CPM) was de\·d · 
oped by pri\•ate industry to meet 
s-imilar project management needs. 
The important distinctions 
between the two methods have 
disappeared o .. ·er rime, and today 
the: technique is called either PERT, 
CPM, or PERT/CPM. 93. See also 
PERT/CPM 

programmer/analyst A designation 
(or positions that require a combi· 
nation of systems analysis and 
programming skills. 513- .S 14 

Project (Microsoft). See Microsoft 
Project 

proje<.1 t:oordinator The-prOj(!(.'t cOOr· 
dinator handles administrative 
responsibilities for the develop
ment ream and negotiates with 
users who might ha\·e conflit.'ting 
requirements or want changes that 
would require additional time or 
expense. 91 

project creep The process by which 
projc:t.'tS with \•ery general scope 
definitions expand gradually, with· 
our specific authorization. 68 

project leader, 91- 92 
project managemrnt The process of 

planning, scheduling, monitoring, 
controlling, and reporting upon 
the de\·dopment of an information 
srS<em. 22,88- 116, 455-456 

challenges, 114-115 
<.Titical path, 101-103 
example, 105- 107 
managing for success, 113-114 
O\·erview, 90-91 
proj~Xl management software, 

107- 111 
proj~X't monitoring and control, 

10:1- 104 
repOning, 104-105 
risk management, 111-113 
task patterns, 98- 101 
work breakdown structures, 

92- 98, 107- 108 
project management software, 107-

111 . See also App~i\·o; Microsoft 
Projc:t.'t 

project manager, 91- 92 
project moni.toring Project monitor• 

ing requires guiding, supen·ising, 
and coordinating the prOj~X't 
team's workload. 92 

project planning Project planning 
includes identifying project tasks 
and estimating completion time 
and costs. 91 

projt:<.1 reporting Projrt.'t repon ing 
tasks include regular progress 
re_p<)ns to management, users, and 
the proj~Xl team itself. 92. 

project scheduling Proj~X1: scheduling 
invoh•es the <.-.rearion of a specific 
timetable to facilitate completion 
of a pro j(!(.'t. Scheduling also 
im·oh•es selecting and staffing the 
project team and assigning sprt.-ific 
tasks to te.am members. 91- 92 

project scope A specific determina· 
tion of a project's boundaries o r 
extent. 67-68 

Project Ser\•er (Microsoft), 112 
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pruject status meeting, 104 
project status reJX)n , 104- 105 
proje<.1 triangle The three major com · 

ponems of a project: cost, S<.-ope, 
a nd rime. A project manager cries 
to fi nd the optima l baJa nce a mong 
these fat."tor.;. 90-91 

properties Chara<.ltrist ics that objects 
inherit from their d ass or possess 
on their own . 24-25 

proprietary database A database 
that can he accessed for a fee or 
by subscription onl)·, such as 
EBSCOhost, ProQuest, or IEEE's 
Xplor<. 634 

PruQuest, 634 
Pn,S<:::i BPR Online Learning Cente.r, 

54-.15 
prototype An early, rapidJy constructed 

working version of the proposed 
infonna tion systtm. 20, 331 

user inter-face design, 306 
prototyping The method b)· which a 

protOtype is de\•d oped. It im·olves 
a repetitive sequence o f analysis, 
design, mcxJding, and resting. It is 
a <.'Ommon technique that ca n be 
used to design a n)·thing from a 
new home-w a computer netv•ork. 
3.11-333 

proxy stn er A networ kjng device 
that provid es Imerm:t ctmnt."(.-tivity 
for inte rnal LAN users. 429 

pseudocode A technique for represent· 
ing program logic. 205,454-455 

public key em:ryption (PKE) A com 
mon ertcr)·ption ttchnique. Each 
user <m the rtctwork has a pajr of 
keys: a p ublic kty and a pri\•att 
key. The public key encr)'pts data 
that can be dt."(.-.rypte'd with the 
private ke)·. 531 

PVCS Version Manager (Serena Soft -
ware),518, 519 

Python, 25, 226, 465 
QA. See q uality assurance (QA) 
QBE. See query by example (QBE) 
quaHtatin~ risk anal)•sis Evaluating 

risk b)· est imating the p robability 
that it will OC'(."Ur a nd the-degre-e of 
impact. 11 2 

q uaJjty assuranct. (QA) A process or 
p nx:ed ure for minimizing errors 
a nd ensuring q ua lity in products. 
Poor qualit)' c.an resuh from inac· 
curate req uirements, design 
problems, coding errors, fa ulty 
d ocumentation, a nd inefftt.1:i\•e 
testing. A quality assura nce (Q A) 
team revie ws and tests all applica· 
t ions and S)'Stems changes w verify 
specifk ations and software q ua lity 
standards. 29, 4SO 

software, 450-452 
q uantita ti\·e risk analysis haluating 

risk in ttrms of the a(.l\lal impact 
in te.rms of dollars, t ime, project 
scope, or quality. 112 

query by example (QBE) A q uery-by· 
example (QBE) language a llows 
the user to pro\·ide an example of 
the d ata req uested. 352 

query language A q uery language 
a llows a user to specify a task 
witho ut specifying how the t:ask 
will be aa:o mplisht<l. Some q ue ry 
la nguages use natura l language 
commands that resem ble o rd inary 
English stnttnces. 352 

qui:'Stionna ire A document (.'Qntajnjng 
a number o f standa rd questions 
that ca n be sent to many indi\•idu
als. AISO(.'alled a sun·ey. 1S6-157 

inter\•iews (.'Ompared, 1.S9- 160 
RAD. See rapid a pplication develop· 

ment (RAD) 
radio button A radio b utton, or 

option button, represents a group 
of options. The user (.~n Selt."(.'t only 
one option at a cime; a seJected 
Option (.'Qntains a black dot. 312 

radio frequL'1lcy identification (RFID) 
Radio frequen(.-y identification 
(RFID) ttchnolog)· uses high-fre· 
quenq· radio wa\·es co track 
physi(.-al obj t."(."tS. 16 

RFID rags, 55, 58-59 
RAID {redundant array o f indeptn~ 

d~nt disks) A RAID S)'Stem may be
pan of an organizations backup 
and reco ver)· plans. A RAID S)'S· 
cern mjrrors the data w hile 
processing (.'Ontinues. RAID S)'S· 
cems are called fault-tole.rant, 
because a fajJure of an y one d isk 
does not d isable the S)'Stem. 541 

random sample A random sam ple is 
taken in a random, unplanned 
manner. For exam ple, a random 
sa mple-might be a sample that 
selt."(."tS a n)· 20 customers. 1.SS 

range check A type o f data \•a lidation 
check that ttsts data items t<) verify 
that the)· fall betwetn a specifi ed 
minimum and ma ximum \'alue. 
The daily hours worked by an 
emplo)·ee, for example, must fall 
wi thin the range of 0 to 24 .. H 8 

rangt-of~response. que.stion Closed· 
ended q uestio ns that asks the 
person to e\·aluate so mething by 
providing limited answers to spe
cific responses o r on a numeric 
scale. 150 

rapid app li (.-ation development (RAD) 
A team-based ttchnique that 
speeds up information Systems 
de\'elopmtnt and produces a func· 
tioning information system. RAD 
is simila r in con(.'tpt to joint appli· 
cation de\·dopment UAD), but 
goes further b)· including a ll 
phases of the System De .. ·dopment 
Life Crd e (SDLC). 26, 27, 133, 
135- 1.17 

ad \-antages a nd disadvantages, 137 
objecti.,·es, 137 
p hases and activities, 136-137 

Rapid Economic justification (REj) A 
method for measuring total costs 
and benefits de\•doptd by Micro
soft and used U ) analyu and 
optimize rr im·esonems. 146 

readability Readability ana l)·zes ease 
of co mpre he nsio n b)· measuring 
specific characterist ics of S)·llables, 
words, and sentences. S66 

Rtall)' Simple S)·ndication. See RSS 
(Reali)· Simp le S)'ndication) 

reasonabk"nl'S'S check A type o f data 
\'a lidation c heck that identi fi es 
\'a lues tha t a re questio na ble, hut 
not necessa rily wrong. For exam· 
pie, input payment values o f SO.O.S 
and SS,OOO,OOO.OO both pass a 
simple limit check for a pa)·ment 
\•a lue greater than ztro, a nd )'tt 
both \·alues could he errors. 3 18 

roc-ord A record, also called a tuple, is 
a set of rdated fields that describes 
one instan(."C.", or member of an 
e ntit)·, such as <mt custame.r, one 
order, o r o ne produ(.'"t. A record 
might have o ne or dozens o f fields, 
dependjng on w hat information is 
needed . 197, 356 

documenting, 203 
ret.-ords retention polit..-y A records 

poli(.-y that is designed to meet all 
legal req uirements and business 
netds for keeping records. 331 

ret.-overy The process o f restOring 
data and restarting a system aher 
a n inte.rruption. 540-S43 

rtt.'O\'I!ry prOL-c:dures Reco\•ery proce· 
dures in\'()lve-res«,ring data a nd 
restarting a system after an inter• 
ruption. Rt."(.'Overy p r<x:ed ures ca n 
be-used to restore a file- o r data· 
base to its current State at the rime 
of the la st backup . 390 

redundant a rra)' o f independent 
disks. See RAID (redundant ar ray 
of independent djs.ks) 

rL-ferential integrity A type of validity 
check. Referential inttgrity is a set 
of rules that avoids data inconsis· 
tency a nd qualit )· problems. 3 18, 
359,360 

REJ. See Rapid Eco nomic Justifica· 
tion (REJ) 

rdational database A database in 
which tables are related by cOm · 
mon fields, cre.ating a unified data 
stru(.'"ture that prO\•ides improved 
data quality a nd access. 34 8, 379-
380 

relational model A model used in 
relatio nal databases. The relational 
model was introduced d uring the 
1970s and becam e-pOpula r 
l:x:cause it was flexible a nd power· 
ful.348 

relationships Relationships enable 
objects co (.'Onununi(.'ate a nd inttr· 
act as they perfo rm the business 
functions and transactions 
required b)' a S)'Stem . Relation
ships describe w hat objects need to 
know about each other, how 
objtt.'ts respond tO changes in 
other ob jects, a nd the efft."(.tS o f 
me mbership in cla sses, super· 
dasses, and sulx:lasses. 234 

st ructure charts, 459 
rtk-ase plan In agile development, a 

plan that specifies w hen user stories 
will be implement!Xl and the timing 
of the releases. Releases are rtla
ti\·dy frequent, and ead1 rdease is 
tre.atx'd as a system pwtatype that 
(.'3.11 he tested and modified as 
needed.464 

remote. control software Software that 
allows IT staff w take O\•er a user's 
workstation and provide support 
and troubleshooting. S07 

rc::vt ating group A set o f one or more 
fields that (.'an occur any number 
of t imes in a single rtcord, w ith 
each t'X.'Cu rrttK't' ha\'irtg diffe rent 
\·alues. 365 

repOn 
data dj<::t ionary, 203-204 
desi191, 320-325 
preparing, 570-572 
system design presentation, 434 

Index 

report foo ter The-report footer, w hjch 
appears at the end o f the-repOrt, 
can indude grand tOtals for 
numeric fid ds and other e nd-o f
repon information. 323 

report genera tor A repon generator, 
a lso called a rep<m wr ittr, is a tool 
for desig.njng formatted reports 
rapidly. 271, 588- 589 

report header A repOrt header 
appears at the beginning of a 
repOn and id entilles the report as 
wd l a s the-report t itle, date, and 
other necessa ry infonnation. 32 3 

report writer A repan w riter, also 
called a report generator, is a t<)Ol 
for desig.njng formatted rep<m s 
rapidly. 271,588- 589 

repository A repository is a database 
that serves a s a central storage 
location for all information about 
a system being de\•elo ped . 586 

request for proposal (RFP) A written 
lis t of features and spe<.'lfic.at ions 
gi\·tn co p rOSpt."(."tive vendors 
before a specific product or pack· 
age has been sdected . 276 

req uest for quotation (RFQ) A 
req uest for qu otation (RFQ ) is 
us:td to obtain a p rice q uotation or 
bid o n a specific product o r pack· 
age. 2n 

requirements modeling M odeling that 
is used in the systems pla nning 
p hase of the SDLC.It im·olves 
fact-finding to describe the current 
system and identify the require· 
ments for the new S)'Stem. 
Re~uirements m?dding it;-\•o lves 
vanous fact· findmg techmques, 
such as interviews, surveys, obse,r· 
vation, a nd samp ling. 23-24, 
130-165. See also agile methods 

documentation, 160-162 
fa(."t -f'inding, 146- 160 
future growth, costs, and 

benefi ts, 145- 146 
infonnatio n management 

software, 162- 164 
JAD. See jo int application 

d evelopment 
RAD. See rapid a pplication 

d evelopment 
system requirements checklist, 

143- 145 
wo ls a nd techniq ues, 139- 143 

requirements p lanning phase A phase 
that combines d ements o f the 
systems planning and systems 
a nalysis phases of the SDLC. 136 

research An important fa(.t· f'inding 
techniq ue. Rese-arch can include 
the re\·iew of journals, periodicals, 
a nd books to obtain background 
information, technical material, 
a nd news about industry trends 
a nd de\·dopments. 158 

research strattgy, Lnternelt, 622- 624 
resoun.-e a1lcx:a tion The charging o f 

indjre(.1: (.'OstS based on the 
resources used b)· an information 
system. 604-605 

Resource Monitor f'«' indows), 519 
response t ime The overall t ime 

be~tween a req uest for S)'Stem acti\·· 
ity a nd the deli\•ery of the 
response. ln the typical online 
enviro nment, response t ime is 
measured from the instant the user 
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presses the Et\rrER key or d ieks a 
mouse-button until the requested 
S(:.reen displa)' appears or printed 
output is re.ady. 520 

retention period Backups are stored 
for a specific rettntion period afttr 
which they are either destroyed or 
the backup media is reused. 541 

return on investment (ROI) A percent· 
age rate that mtasures profitability 
by t:Omparing the total ne~t benefits 
(the rerum) received from a p«,ject 
to the total costs (the investment) 
of the proj!X~. ROI = (tOtal benefits 
- t<X:al costs) I total costs. 2 73, 274, 
609-611 

reverSe engineering Reverse-engint:tr
ing allows ) 'OU to examine an 
existing applit.-acion and break it 
down into a series of diagrams, 
strut:ture charts, and, in some 
cases, so un:t code. 587 

RFlD. See radio frequency identifica
tion (RFID) 

RFID tag An input device used in 
sourct-data automation. 328 

infonnation systems p«Jjects, 55, 
.18- 59 

RFP. See request for proposal (RFP) 
RFQ. See request for quotation 

(RFQ) 
ring network A ring network restm· 

bles a cirde of computers that 
communicate' with each mhex. A 
ring network often is used when 
pr<x:essing is performed at local 
sites rather than at a t.-em:ral loca· 
tion. 427 

risk An c:\·ent that could affect the 
proje(:t negati\•dy. 111 

risk assessment Measures the likeli· 
hood and impact of risks. 524, 
525 

risk t.'Ontrol Dt .... dops safeguards that 
reduce the likelihood and impact 
of risks. 524, 526 

risk identifit:ation Listing e.ach risk 
and assessing the likeJjhood that it 
could affet."t a projet:t. 111 , 524-
525 

risk managmu::nt The process of idtn· 
tifying, e\·aJuating, tracking, and 
controlling risks co minimize their 
im!"'ct. 111-ll.l , .124-526 

risk management plan Includes a 
review of the project's scope, 
stakeholders, budget, schedule, 
and any other internal or external 
fat.'tors that might affect the proj
ect. The plan sho~J~ ~~fine. proj~"t 
ro les and responsJbJlmes, nsk 
management methods and proce
dures, categories of risks, and 
contingency plans. 111 

risk re.sp<>nse. plan A proactiw effort 
to ant:it.-lpate a risk and describe an 
at.'tion plan m deal with it. An 
effective risk respOnse-plan t.-an 
reduce the overall impact by trig· 
gering a t:imdy and appropriate 
at.'tion. 112 

roaming A process that allows wire
Jess dients to mo'le from one
access point tO another, automati
cally aSSOt.-lating with the stwnger 
act.-ess point and allowing for 
uninterrupted ser\•icc:. 431 

Rocky Mountain Software, 541 
ROI. See rcturn on im·esonent (ROJ) 

Rometty, Virginia M. 32, 33 
router A de\•ice that connects net· 

work segments, determines the 
most c:fficient data path, and 
gujdes the flow of data. 428 

RSS {Really Simple Syndit:ation) A 
format for publishing frequently 
updated content to users who 
subscribe: wan RSS download, 
also t.-alled a feed, RSS fc:td, or a 
Web feed. 636 

RSS feed Data fonnat for providing 
users with frequently updated Web 
content on all kinds of topics, 
a'lajJable by subscription. Also 
called a foed or Web foed. 636-
637,640 

RSS reader Client software or Web 
application that aggregates syndi· 
catx'd \l1eb content such as blogs., 
p(>Ckasts, and RSS feeds in a single 
hx:ation for easy \•iewing. Also 
called feed reader or aggregator. 636 

Rubr, 465 
SaaS. See Software as a Service (SaaS) 
SAGE, .513 
sampling As it relates to infonnation 

systems, sampling is a process 
where an anai)'St t.-ollet.u c:xamples 
of acrual documents which t.-ould 
indude rcx:ords, repons, or various 
forms. 158 

SAP, .589 
Clyst:al Reports, 589 

scalabilit)' Scalability mc:ans that a 
system can be expanded, modified, 
or downsized easily to meet the 
rapid!)' changing needs o( a busi
ness enterprise. 145, 350, 409 

scaJahle A design is said t() he scalable: 
if it can expand to meet new busi
ness requirements and .. ·olumes. 24 

scaling on dc::mand The ability to 
match network resources to needs 
at any gi'lc:n time:,; a feature of 
cloud computing. For example, 
during peak loads, additionaJ cloud 
ser\•ers might t.-ome on line auto
mati<:all)' to support increased 
workloads. 418 

scatter djagram Also called an XY 
chan , a cool used b)' system ana
lysts to graphically show the: 
correlation betwren two \'ar iables. 
72- 73 

schedule 
analysis, 73 
maintaining, 103-104 

schedule feasibilit)' Schedule feasibil
it)' means that a proj~1: t.-.an be 
implemented in an acceptable time 
frame. 64,73-74 

schema The: t.'Omplete definition o( a 
database, including descriptions of 
aU fidds, records, and relatiOn· 
ships. 3.53 

SCM. See suppi)' chain management 
(SCM) 

St.Tel"ll gi."lleratOr A screen generator is 
an intx'ractive tool that hdp; you 
design a custom inrerface, crea..~ 
sc:ree:n forms, and handle data entry 
fonnat attd procedures. Also called a 
form painter. 271, 588 

script kiddie, 526 
scroll bar In user interface design, a 

scroll bar allows the user to move 
through the available choices for 
an input field. 312 

Serum A pOpular p«)CC'SS with agile 
de\·d opers; refers to a pOwerful 
effort to achie\•e shon-tenn goals, 
deri\·ed from a rugby tc:rm.ln 
Serum, team mtmbe.rs play sp~':.ific 
roles and intc:rat.'t in inrense ses
sions. 26, 138 

SDLC. See S)'Stems de\·elopmc:nt life 
q ·de (SDLC) 

sean:h t."ngine An apphcuion that uses 
ke}'wurds and phra.,cs IX) locate infi:JT• 
mation on the Internet and list the 
remits of the sean:h. 624,625-626 

searching the Internet 
advanced search techniques, 

628-629 
search basics, 624-625 
search engines, 625-630, 634 

sn.-ond normal form (2Nf) A record 
design is in second nonnal form 
(2NF) if it is in 1 NF and if all 
fields that are not part of the pri
mary kc:)' are dependent on the 
entire primary key. If any field in a 
1 NF record depends on only (Jne 
of the fields in a combination pri· 
mary kc:)', then the record is not in 
2NF. A 1 NF rtt.-ord with a primary 
ke)· that is a single fidd is auto
matit.-ally in 2NF. 368- 370 

stoond:uy ke)· A fidd or combination 
of fields that t."an be used IX) access or 
rttr:ie\·c: rtx:ords. Secmtdar)' key 
\'alues are not unique-. For example, 
if you need tO access records for only 
those customers in a s-pet.'ific postal 
t."()de, you wuuld use the p<)stal code 
6dd as a sC'COndary key. 359 

sn:urity Hardware, software, and 
pn>Ctd.ural controls that safeguard 
and protc:ct a S)'Stem and its data 
from inrernal o r exttrnal threats. 
132, 524- 540 

applications, 535- 536 
attacks, .S26, 527 
concepts, 524 
data com·ersion, 484 
files, 536- .S37 
firc:waJ ls, 533- 534 
network, .531-534 
NIDS,534 
operations cente.r, 528 
physit.-al, 527- 530 
procedural, 540 
risk management, .S24-526 
systems architecture, 410 
user, 537- 539 
user interface-design, 329-331 
\l1eb-based data, 356 

set:urity hole. Crt'atc:d by a t.-ombina
tion of mte o r more impmperly 
t.-onfigured. sen·ices. 535 

stc:urity poHt.y A pOlit.-y that addresses 
the three-main dements of system 
scx:urity: t.-onfidentiality, integrity, 
and a\·ajJability. 524 

set:urity token A physit.-al de\·ice that 
authenticates a legitimate user, 
such as a smart card o r ke)·chain 
de\·ic:e-. 539 

SEI. See Software Engineering lnsti· 
tut< (SEI) 

selet:tion A control structure in modu· 
lar design, it is the completion of 
two or more pwcess stx'ps based on 
the results of a test or t.-ondition. 204 

sequent.-e The t.-omple~ion of steps in 
sc:quenrial o rder; one aher another. 
204 

663 

sequence check A type of data \'alida
tion check that is used when the
data must be in some predettrmined 
sequence. If the user must enter 
work orders in numerical sequence, 
for example, then an out-of. 
sequence: ordc:r number indit.-ates an 
error. If the user must entx'r transac
tions chronologically, then a 
transa(.1ion with an out-of-sequence 
date indit.'a.ti.'S an error. 316 

sequence code N umbers or leu:e.rs 
assigned in a specific order. 
Sequence codes contain no addi
tional information mher than an 
indication of order of entry into a 
S)'Stem. 381- 382 

sequence diagram A diagram that 
shows rhe riming o( transactions 
between obj~'ts as they (X.'cu r. 
142- 143,240-241 

Serena Software PVCS Version Man· 
ager,518,519 

server Computer in a dient/sen·er 
design that supplies data, prOCess· 
ing, and ser\•ices ro client 
workstations. 411 

application, 4 1.S 
d ientlsen·er archittcture, 413-417 
list, 637 
proxy, 429 
S~llrity, 528-.S29 

Web,622 
serve-r farm A large cont.-entration of 

sen·ers working wgethex. 7 
server prot:t.ssing time The time that 

the ser\•er at.'tually requires to 
respond w client requests for pro
cessing. 605 

seJViL"<:· An application that monitors, 
o r listens on, a particular port. 533 

scx:urity,535 
seJViL"<:· desk A t.-entraJized resource 

staffed by 1T professionals that 
pro\·ides users with the support 
the)' need to do their jobs. Also 
called help desk. 28,271, 506-508 

servit.-e failure, .S2.S 
seJVict. pack A maintenance release 

supplied by commercial software 
suppliers. 517 

seJViL"<:· providLT A fi rm that offers 
outsourcing solutions. Two popu· 
Jar outsOurcing Options invol'lc: 
application sen•icc: pr(J\'iders and 
firms that offer lnttrnet business 
sen·icts. 263- 264 

seJVict-oriented A t.-ompany that 
primarily offers information or 
sen·icts, or sells goods produt.-ed 
by others. 10 

Sherwin-WilJiams, 10 
significant digit code. Code that dis· 

tinguishes items by using a series 
of subgroups of digits. U.S. Postal 
Service z.ip codes, for example, are 
signjficant digit codes. 
382-.183 

silo An isolatc:d work environment; 
when developers work in silos, 
dfecti'lc:ness and integration of 
S)'Stems can suffer. 590 

simulatjon A simulation is a dre!.'S 
rehearsal for users and 1T support 
staff. Organjzations typically 
indude aU prot.-edures, such as 
those that they execute only at the 
end of a month, quarter, or year, in 
their simulations. 483 
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sink An externaJ entity that recei\'t'S 
data from an information systtm. 
185 

site ,,.isit A \'isit to a phys-it:alloc.ation 
to observe a system in use at 
another location. 1.S9 

Skype. 638 
slack time The slack time for an e-\o'ent 

is the amount of time by which an 
C\'C'nt can be late without delaying 
the p«JjtX.'"t. The s1at.-k time for an 
C'\'C'nt is the difference hec, .. .-een its 
late!.l completion time (LCT) and 
earliest completion time (ECJ1. 103 

Smalhalk, 25, 226 
sniffing, 527 
social engim:.otring An intruder uses 

social inrerat.'"tion to gain atx:tss to 
a computer system. 527,538 

sociaJ media, 567-568 
social networking Using online cOm· 

munication channels such as 
Fac-ebook, Twitter, and Linkedln to 
connect to personal and profes. 
sio nal contat."tS and groups. 
635, 640 

sociaJ networking site, 419 
soft skiUs Skills such as communica· 

tions, interpersonal skills, and 
percepri.,·e abilities. and critical 
thinking skills. rr prof~-sionals 
must ha\·e soft skms as wdl as 
technjcal skills. 546-547 

software A program run by computers 
for a spcx:ific futK"tion or msk. 7 

acquisition process, 275-281 
application. 7 
bug tracking. 469 
CASE roots. See CASE tools 
documentation. 160-162 
graphic modeling, 162 
infonnation management, 

162- 164 
in·hOust software development 

options, 266-271 
presentation1 573-575 
productivity. 161-162 
quality assurance, 4S0-452 
remote contro l software, 507 
system software, 7 
third-pany. 535 
workgroup, 17 • 570 

Software-+ Ser\' ices (Microsoft), 260 
Software. as a Service {SaaS) Software 

as a Sen·ice is redefining the way 
that companies de\'dop and 
deploy their information systems. 
SaaS is a modd of sohware deli\'· 
ery that cuts across all market 
segments, including homes and 
business of aU sizes. 260-261. 
418-419 

software attack, S2S 
software engineering A s()ftware 

devdopment process that stresses 
so ljd design. effective strut."turt, 
at.x:urate documentation. and t.-are· 
ful testing. 450-451 

Software Engineering Institute (SEI). 
450, 584 

software failure, 525 
softv.care license A software license 

gi\·es users the right to use the 
software under t.-enajn terms and 
conditions. 2-80 

softv;are log. 536 
software. package Software that is 

purchased or leased from anothc::r 
firm; a commercially produced 

software p«,duct, o r famil)· ()f 
prudut."ts. 266-267, 268 

customizing, 2 70 
purchasing, 269-270 

S()ftware rt.tnginetring Uses analyti· 
cal technjques to identify potential 
quality and performance improve· 
ments in an information systtm. 
511- 512 

software rc.quirerm::nts spt':ification A 
software requirements specifica· 
cion. o r system requirements 
document, contains the require· 
ments f<Jr the new system, 
describes the alternatives that were 
cor:sidered. and makes a specific 
recommendation to management. 
1t is the end produt."t o f the systems 
analysis phase. 24.133,281-282 

S()ftware \'tndor C'..ompany that deveJ. 
ops software for sale. 267 

identifying, 278 
Solutions Framework (Microsoft).27 
source. An external entity that supplies 

data to an information system. 185 
source data automation A popular 

online input meth()d that combines 
online data entr)· and automated 
data capture using input devit.-es 
such as magnetic data strips, or 
swipe scanners. 319,328-329 

source d0l--umt:.-'1lt A fonn used to 
request and coii<X"t input data, 
trigger o r authorize an input 
action, and pnwide a rt'(:Ord of the 
original cransat."tion. During the 
input design stage, you devdop 
source documents that are easy t() 
complete and inexpensi.,·e. 319 

spam, 527 
spc.x:jal· purpose printeG 327 
~-peu checker A t.•umpOnent of mo:.t 

w<Jrd processing: programs, a spell 
checker is a tool that identif~t:s words 
in a document that do not appear in 
the program's di"tionary. 566 

spider Search engines use a special· 
ized computer program called a 
spider or crawler which tra\·els 
from site to site indexing. o r cata· 
loging. the t."Ontents of t~e pages 
based on keywords. 62.) 

spiraJ model A spiral model represents 
a series of iterations. or revis-ions. 
based on user fetdback. 2.6 

sponsored links Links that are subs-i· 
dized b)· co~panies _are t.-alled 
sponsored hnks. 62.) 

~'p01ltaneous generation A tx'rm used to 
dc:saihe an unexplained generation 
of data or infonnation. \Vith respe<:t 
to data flow diagrams. pnx:esses 
cannot spontaneously generate data 
flows. They must have an input to 
have an ()utput. 183 

spoofing. 527 
spy, 526 
SQL iStru<1Ured Query Language) A 

query language that allows PC users 
to communicate with ser\•erS and 
mainfrarru: computers. 352, 465 

stakeholder Anyone who is affected 
by the company~ performance, 
such as t."Us-«)mecs, employees, 
suppliers, stockholders. and mem
bers of the community. 8-9 

stand-alone. 412 
standard notation format A s-tandard 

not'ation fonnat makes designjng 

tables easier as it dearly shows a 
table's strut."ture, fields, and pri· 
mary ke)'. 36.S-366 

star network A star net\vork has a 
t.'tntral network de\'ice with one 
or more workstations connected 
to it in a way that fonns a star 
pattern. 427 

stan day/date The time that a task is 
scheduled to begin. 99.10.S-106 

state An adjt(."ti\'e that deS(:r ibt:s an 
object's current status (e.g. a stu· 
dent could be a CURRENT, 
FUTURE, or PAST student}. 230 

state lranSition diagram A state tran· 
sition djagram shows how an 
object changes from one state to 
another, depending on the t-'lents 
that afft(."t the object. 24 1 

status Rag In structured application 
de .... dopment, an indicator that 
allows one module to send a mes. 
sage-t() another module. 4S7 

storyboard Sketches used during 
prototyping to show the general 
scri."C.n layout and design. 306 

strategic planning The pr<x:ess of 
identif)·ing long· term ()rg:aniza· 
tional goals, strategies, and 
resources. 50-51.544- .546 

1T projects, 52-53 
strategic plans The long-range plans 

that define the corporate mission 
and goals. Typically defined b)' top 
management, with input from all 
levds. 18 

stratified sample A sample where a 
set metric is t.-ollected across func
tional areas. For example, a certain 
pen.-entage of transactions from 
t!'t·ery work shift, or five t.-ustomers 
from each of four zip t.-odes, could 
be a stratified sampie. 158 

strut.'ture chart A top-down represen· 
tation of business functions and 
processes. Also caUed a functional 
decomposition diagram. 130, 140. 
305, 456, 459-460 

strut.1Ured analysis A traditional sys. 
terns development technique that 
uses phases to p1an

1 
analyze, 

design, implement. and support an 
infonnarion S)'Stem. Pnx:esses and 
data art -treated as separate cOm· 
ponents. 21.22- 24 

CASE tools, .S95 
structured application de\'elopment, 

453,456-460 
strut.1Ured brainstonning A group 

discussion where each partit.-i_pant 
speaks when it is his o r her turn, 
or passes. 159-160 

strut.1Ured Engli$h A s-ubset of stan· 
dard Eng.lish that describes logical 
processes dearly and accurately. 
205 

Structured Query Language. See SQL 
(Stru(.tured Query l.ans,'Uage) 

structured walk~through A review 
of a prOjt(.'t team member•s work 
by other members of the team. 
Generally. systems analysts 
re\' iew the work of mher systems 
analysts, and programmers 
re\'iew the work of other prO· 
grammers, as a form of peer 
re\'iew. Structured walkthroughs 
should take place throughout 
the SDLC and are called 

Index 

requirements reviews. design 
re\·iews. code re\·iews. o r testing 
re\·iews. depending on the phase 
in which they occur. 10,466 

stub testing In stub testing, the pro. 
g;rammer simulates each pn'gram 
OUtcome-or result and displays a 
message «' indicate whether or n<X 
the program executed Sut.x:essfully. 
Each stub «'presents an entry o r exit 
point that will be linked later to 
an<Xher program or data file. 467 

subclass A further division of objects 
in a class. Subdasses are more spe· 
cific t.-ategories within a dass. 232 

subject dirt<.1ory A subject directOr)' 
o r topic directory is a Web site that 
allows you to ac<::tss topics by 
using a hjerarch)', starting with 
g;t.neul headings and proceeding 
to more specific topit.-s. 624 

subordinate module. A lower·le\'d 
module in a strut."ture chart. 456 

subsdtema A view of the database 
used by one or more systtmS or 
users. A subschema defines only 
those portions of the database-that 
a partit.-ular system or user needs 
or is allowed w access. 353 

subst.Tiption model A sen•ice modd 
that charges a variable fi:IC for an 
applit.-acion based on the number 
of users or workstations that have 
at.-cess to the application. 264-26.5 

subsearch A subsearch t.-an include
the option to search withjn 
returned results and the abilit)· to 
starch within specific areas. s-uch 
as newsg;roups. 623 

successor tallk Each of the concurrent: 
tasks of a predecessor taSk is called 
a sucx:essor task. 99- 100, 1 01 

Sum Micros-ystc:ms, cc::rti6cation, 546 
summary report A report used by 

indjviduals at higher levels in the 
organjzarion that indudes less 
detail than «'pOrts used by lower· 
level employees. 322 

suptrdass A more generalized cat· 
egory w which objectS may 
belong (e.g;. a NOVEL dass might 
belong to a superdass t.-alled 
BOOK). 233 

superus<:r account At.-count that 
allows essentially unrestrit."ted 
at.x:ess to the application. 535 

supply chain The companies who 
pro\•ide materials, services, and 
Functions needed to prO\'ide a 
produt."t to a customer. 10 

supply chain management (SCM) 
The t.-oordinarion, integration, and 
management of materials, infor• 
mation, and finances as the)· mO'le 
from suppliers to customers, both 
within and between companies. In 
a tOtall)' integrated s-upply chain, a 
customer o rder could cause a 
production plannjng system to 
schedule a work order, which in 
turn couJd trigger a caJJ for certain 
parts from one or more suppliers. 
10, 58, 406 

sun(!)' A document containjng a 
number of standard questions 
that can be sent to man)' indj\·idu· 
als. Also called a questionnaire. 
156-157 

interviews compared, 159-160 
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swim lanes In a business process 
djagram, the O\'C'rall diagram is 
called a pool, and the designated 
customer areas are-called swim 
Janes. 141, 242 

switch Central nctworkjng. device in a 
star neru·ork, which manages the 
netv•ork and acts as a t.'Onduit for 
aU nen ... ork traffic. 4 2 7 

switchboard In a user interface, a 
switchboard uses command but· 
tons that enable users to na\·iga«' a 
system and select from groups of 
related taSks. 311 

swar analysis 1t examines a t.'Om· 
pany~s strtnJ.,<ths (S), weaknesses 
(W), opponunities (0 ), and threats 
(T). 51- .12 

Sybase, .189 
syntax errors Programming language 

grammar errors. 466 
system A set of related t.'Omp<>nents 

that produces specific resuhs. 6 
system administrator A person who is 

responsible fo r the (.'Onftguration 
management and maintenance-of 
an org.anization•s computer net· 
works. 513 

system architecture S)·stem archittc· 
ture translates the logical design of 
an information system into a phys
icaJ stru(:ture that indudes 
hardware, software. network sup
pon, and processing methods. 
404-436 

dient/ser\•er designs. 413-417 
(.'Orporate organization and 

(.'tdture, 406 
(.'Orporate portals, 411 
e.commerce, 41 9-421 
ERP, 406-407 
impact of Internet. 417-419 
impact of personal computer, 

412 
initial (.'()Stand r eo. 407-409 
legacy S)'Stems. 410 
mainframe architecture, 411 
network e\·Oiution. 412 
network models, 425-429 
processing methods, 421-424 
processing options, 410 
scalabiJity, 409 
Si.X:u rity issues, 410 
systems design (."Ompletion. 

432-434 
Web integration. 409-41 0 
wirdess networks. 429-432 

system boundary A system boundary 
shows what is induded and 
excluded from a system. h is 
depicted by a shaded ri.X."tangle in 
use case-d iagrams. 238 

system (.'hange<wer The process of 
putting the new infonnation S)'S· 
tern online and retiring the o ld 
S)'Stem. Changeo\·er can be: rapid 
o r slow, depe.ndjng on the method. 
484-487 

diri.X."t cuco .. ·er, 485 
paralld operation. 485-486 
phased operation, 486-487 
pilot operation, 486 

system design spet:ification The S)'S· 
tern design specification, also 
called the tt'chnical design specifi· 
cation or the detailed design 
specifkation, is a dtx:ument that 
presents the complete design for 
the new information system, alo ng: 

with detailed (.'OStS, staffing:. and 
scheduling for completing the next 
SDLC phase, S)'Stems implementa· 
cion. 24, 432-433 

system documentation System docu
mentation d(S{Tibes a systtm's 
fun(."tions and how the)' are-imple
mented. The anaJyst prepares most 
of the system documentation dur
ing the systems analysis and 
systems design phases. System 
documentation indudes data dic
tionary entries, data flow 
diagrams. object modds. screen 
layouts. soun:e documents, and the 
systems request that initiated the 
project. 4 70 

system obsolescence, 543 
system performance management, 

519-523 
capacity planning. 522-523 
fauh management. 519-S20 
J*rfonnance and workload 

management, 520- 521 
S)'Stem maintenance tools, 523 

system prototyping: S)·stem prototyp· 
ing produces a fuJI . featured, 
working model of the information 
system being de .... doped. 332 

system requirement A chara(."teristic 
or feature that must be included in 
an information system to satisfy 
business requjrements and be 
acceptable to users. 24, 143 

checklist. 143-H.S 
system requirements documc::nt A 

system requirements dt>eument, or 
software requjn:mems speciflca· 
tion. contains the rt<Juirt mtnts for 
the new system. describts the alter· 
nati\•es that were considered, and 
makes a specific recommendation 
to management.Jt is the end prod· 
uct of the systems anal)·sis phase. 
24,133, 281-282 

system sofrn-are Software-that con· 
trois the computer and includes 
the operating system, device-dri\·· 
ers that (.'Ommunicate with 
hardware. and utilities. 7 

system testing System testing in'loh•es 
an entir~ info rmation system and 
includes all t)·pical pnx:essing 
situations. During: a system test, 
users enter data. induding samples 
of actual. o r li'le data, perfonn 
queries, and pn,duce reports to 
simulate actual operating condi
tions. All processing Options and 
outputs are \'erified b)· users and 
the rr project de-.... elopment team 
to ensure that the S)'Stem fun(.'tions 
correctly. Also known as an accep
tance test. 468-469 

S)'St(matic sample. A sample that OC'Curs 

at a prtdetennincd periodicity. For 
~xample. e\·c::ry tenth (.'UStomer 
ri.X."()nl might be sdectcd as a sys
tematic sample f(,r review. 158 

systems analysis. 129-285. See also 
data and pr<>eess modeling; object 
modeling; requjremems modeling; 
systems analysis and design; sys. 
terns anaJysis phase 

activities, 132- 133 
skills, 133 

systems anaJysis and design The pro
cess of developing information 
systems that dfi.X.lively use hard-

ware. software, data, pr<>eesses, 
and people to support the cOm· 
pany~ business objecti'les. 5 

S)'Stems analysis phase The-second 
SDLC phase. The purpose of this 
phase is to build a logkal modd of 
the new S)'Stem. 23 

S)'Stems analyst A person who plans, 
analyzes. and implements informa· 
tion systems. He <)r she-may work 
intemall)· within a company's IT 
department, or be hired by a (.'Om· 
pany as an independent 
(."Onsultant. 6. 29-33 

career opponunities, 31-33 
certification. 31 
knowledge. skjJJs, and education, 

30-31 
maintenance ttam membe,r,513 
r<>le, 29-30 
role in systems development 

pr<X'ess, 271-273 
S)'Stems design The goal o( systems 

design is w build a system that is 
eJftt.'tive, reliable. and maintain
able. 297-436. See al.s<) data 
design; sysrem architecture; S)'S· 
terns analysis and design; systems 
design phase,; user interface design 

gool, .lOO 
logical and physi(.-al, 283- 284 
preparation. 283 
review. 452-453 
successful. 300-301 

S)'Stems design phase The third SDLC 
phase. The purpose of systems 
design is to create a blueprint for 
the new S)'Stem that will satisfy all 
documented requirements. 
whethel' the system is bting devel· 
oped in·house or purchased as a 
package. 24 

S)'Stems dh·dopment 1-i(e. t::ycle
(SDLC} A(.'fi\•ities and functions 
that systems de\•dopers typically 
perform, regardJess of how those 
acti\•ities and functions fit into a 
particular methodology. The 
SDLC modd includes the fo11ow
ing steps: 1. Systems planning. 
2. Systems analysis, 3. Systems 
desig:n. 4. S)·stems implementa· 
cion. 5. S)·stems suppon and 
security. 22 

systems de\·dopment methods, 21-27 
S)'Stems de\·elopment tools, 19-20 
S)'Stems implementation phase. 

The fourth phase of SDLC. 
During this phase the new system 
is constructed · programs are 
written, tested. and d<>eumemod. 
and the system is installed. 24, 
448-491 

application development. See 
application de\•elopmem 

coding, 465-466 
data con\'ersion. 484 
documentation, 469-474 
management approval, 474 
operational and test 

em·ironments, 47.S-476 
post· implememation tasks, 

487-490 
software quality assurance. 

4.10-452 
sy.srem change<Wer. 484-487 
system instaJiation and 

emluation,475 
testing. 466-469 

66 5 

training. See training 
systems planning phase, 23 
systems progmmmLT A person 

who concentrates on operating 
S)'Stem software and utilities. 
51.1- 514 

systems request A formal request to 
the IT department that dts{Tibes 
problems or desired changes- in an 
information system or business 
pr<x:ess. It might propose enhan~ 
mems for an existing system, the
correction of problems. or the 
development of an entirely new 
S)'Stem. 23, .S.S 

evaJuation, 59-61 
systems rhit\'.· committee A group of 

key managers and use,rs respOn· 
sible for e\•aluating systems 
requests. The te.rm computel' 
resources (.'Ommittte is also used. 
59, 6141 

systems support and security phase 
During the systems support and 
security phase of the SDLC, the 1T 
staff maintains, enhances. and 
proteCts the system. 24. 28, 
503-549 

backup and re<:O'ler)', .S40-543 
future challenges and 

OppOrtunities, .S44- 54 7 
maintenance management, 

.112- 519 
maintenance taSks, .S08- 512 
O\·erview, 506 
scx:u ri ty. See securit)' 
system obsolescence, 543 
system performance 

management, 519-523 
user suppon • .S06-508 

table Each fi le or table contains data 
about people, places, things. o r 
events that interact with the infor· 
marion S)'Stem. 348, 356 

table design A table design specifies 
the fields and identifies the pri
mary key in a panicular table or 
file. 365 

tamper-t'\'ident case A case designed 
to show any attempt w open or 
unlock the (."ase. 529 

Tangible Archjtect, .S87. 588 
tangible. benef'its Benefits that can be 

measured in dollars. Tangible ben· 
dits result from a decrease in 
expenses, an increase in re .... enues, 
or both. 63 

tangible. costs Costs that ha\•e as~ 
cific doJlar \•alue. Examples 
indude employee saJaries and 
hardware purchases. 63, 602 

Target. 11 
task A task, or a(.'ti\•ity, is any work 

that has a beginning and an 
end, and requires the use of 
company resources induding 
people, rime, and/or mone)·. 
Examples include-condu,'ting a 
series of inter\•itws, designing a 
repOn1 Sdi.X.'ting software, waiting 
for the ddi\·ery of equipment. 
and training: u.se.rs. 94 

com::urrent. 99 
dependent. 99, 101 
displaying, 10.5 
estimating duration, 95-96 
predt'(.-essor, 95. 100. 101 
successor, 99-100. 101 
W8Ss,94- 96 
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task box In projt."(."t management, a 
task box is a component o f a 
PERT/CPM chart that contains 
imponant scheduling and duration 
in formation about a taSk. Each 
task in a project is represented b)· 
its own task box in the PERT/ 
CPM chart. 98- 99 

task group In task gn,ups, each task 
represents several acti\·ities. 92 

task ID A number or code that 
uniquely identifies a task. 99 

task name A brief descripti\'t: name
for a task, which d<XS not ha\·e to 
he unique in the pro ject. For 
example, a task named Conduct 
Interviews might appe.ar in several 
phases of the project. 99 

task pattern A logit.-al sequem:e of 
tasks in a work bre.akdown struc· 
ture. Task patterns t.-an irwoh·e 
sequential tasks, multiple-sut:cessor 
tasks, and multiple pred~-sor 
tasks. 98-101 

t.'Omplex, 100-10 1 
displaying, 105 
identiffing., 100 
types, 99- 100 

TCO. See total t.'OSt of ownership 
ITCO) 

TCPilP. See Transmission Contm1 
Prott'x:olllnttrnet Protocol (TCPIJP) 

TeamQu~'t, 523 
technical ftru,'ibitity A pro ject or request 

is said to ha\·c technical feasibility if 
the organization has the rc:soun:es 
to de\·elop or purchase, install, and 
operate' the: system. 62, 73 

technical knowledge, systems ana· 
lysts, 30 

technical obsolc:scc:nce, 525 
technical support Technical support is 

necessar)· to support the wide 
variet)' of IT S)'Sttms and ustrs. It 
includes six main (unctions: appli· 
cation de\•tlopmem, systems 
support, user support, database 
administration, network adminis
tration, and Web support. These 
functions on~rlap considerably and 
often ha\·e different names in dif· 
ferent companies. 2 7 

technology integration, impact, 545 
ttmplatt A standard format for docu

ments, presentations and other 
Output, with Sp('{-:ific layouts, 
fonts, margin and other format· 
ting settings. Tc:mplates art -used to 
gi\·e work a consistent look. S67 

terminal, 327,329 
ti:Tminator A data flow diagram sym

bol that indicates a data origin or 
final destination. Also called an 
external entity. 185 

ti:St data Data that is used in unit 
testing. Test data should contain 
both correct data and erroneous 
data and should test all possible 
situations that could <x:cur. 467 

ttst environment The environment 
that anai)'Sts and programmers use 
to de\·elop and maintain prog.rams. 
475-476 

ti:St plan A plan designed b)· a sys
tems anai)'St that includes test 
steps and test data for integration 
testing and system testing. 467 

ti:St-dri\'ert design An Extreme Pro· 
gramming (XP) concept that unit 

tests are des-igned bc:(ore code is 
written, f<x."llsing on end results 
and preventing programmers (rom 
Straying from their goals. 465 

testing review A testing review, or 
structured walkthrough, is a 
re\•iew o( a prOjt(."'t team membc:r's 
work b)· other membc:rs of the 
team. Generally, systems analysts 
re\•iew the work o( other Systtms 
analysts, and programmers re\·iew 
the work of other programmers, as 
a form of pe>er re\·iew. Structured 
walkthroughs should take place 
throughout the SDLC and are 
called requirements re\·iews, design 
re\•iews, code re\•iews, or testing 
re\•iews, depending on the phase in 
which the)' <Kocur. 103 

testing the S)'Stem, 466-469 
integration testing, 467-468 
system testing, 468-469 
unit testing. 466-467 

text mtsSaE,.oing Sending text mt'S:Sages 
\' ia t.-elt phone. Also caJled texting. 
638-<i.l 9, 640 

texting Sending text messages \'ia cell 
phone. 638-639 

theft, .125 
thick clic::nt A thick client design, also 

called a fat client design, locates 
most or all of the applit.-ation prO· 
cessing logic at the client. 414 

thin client A thin d iem design locates 
most or all o ( the processing logic 
at the server. 414, 41S 

third nonna1 form (3NF) A r~X:ord 
design is in third normaJ form 
(3NF) i( it is in 2NF and if no nOn· 
ke)· field is dependent on another 
mmke)' field. A nonkty field is a 
field that is ttot a candidate key for 
the primar)· key. 370-3n 

third-party software An application 
that is not developed in-house. 535 

Thomson Reuters, 6'33 
threat In risk management, an inter· 

nal or external or external entity 
that could endanger an asset. 525 

thret-tie.r In a three-tier design, the 
user interface runs on the clic:nt 
and the data is Stored on the
server, just as in a two-tier design. 
A three-tier design also has a mid· 
die layer berween the client and 
server that processes the client 
requests and translates them into 
data access commands that can be 
understood and carried out by the 
server. 414-415 

throughput Throughput measures 
at.'tual system performance under 
specific circumstances and is 
affected by network loads and 
hardware efficiency. Throughput, 
like bandwidth, is expressed as a 
data transfer rate, such as Kbps. 
Mbps,or Gbps. 521 

throwaway prototyping Prototyping 
of user requirements, after which 
the protot)·pe is discarded. and 
implementation continues. Also 
called design pr<>tot)'ping. 332 

tightly t.'Oupled 1( modules are tighdy 
couplod. <me module refers t<) 

inremallog.ic contained in another 
module. 458 

time. value of money A t.-oncept that 
recognizes that a g.i .. ·en sum of 

mone)·, O\·er time, historically will 
int.-rease in \'alue. 612 

Toastmasters, International, 577- 578 
toggle button A toggle button is usc:d 

to represent on or of( status. Click· 
ing the toggle button switches to 
the other status. 312 

toolbar A tool bar t.'Ont:ains it.-ons or 
buttons that represent shortcuts for 
executing comffion t.'Ommands. 312 

top--down approach A design 
approach. also t.-alled modular 
des-ign, where the systems analyst 
defines the overall ohjecti .. ·es- o( the: 
system, and then breaks them 
down into subsystems and mod
ules. This breaking-down process 
also is called partitioning. 456 

topic diret.."Wt)' A subject directory or 
wpic directOr)· is a \X1eb site-that 
allows )'O U to access topics by 
using a hierarchy, Starting with 
general headings and proceeding 
to mort specific topics. 624 

Toshiba Knowledge Base. 17 
tolal cost of owneTShip (TCO) A 

numbc:r used in assessing costs, 
which includes ongoing support 
and maintenance costs, as well as 
acquisition t.-osts. 63, 14.S- 146, 
273, 602 

systems architecture. 407 
totals zone If a form has data totals, 

they will appear in this SC:t.'t:ion o( 
the form. 320 

TP. See transat."'tion processing (TP) 
systems 

training, 476-483 
interatti.,.e, 479-483 
online, 480 
podcasts, 4 78 
tips, 479 
training plan, 4 76-4 77 
outside training resoun:ts, 478 
cuwrials, 478.481-483 
user, 506 
\'endors. 4 77 
Webinars. 4 78 

training plan A sut.-cess(ul informa· 
tion system requires training for 
users, managers, and IT st:af( mem
bc:rs. The entire systems 
de\o·elopment effort can depend on 
whether or not people understand 
the system and know how to use it 
eff('{'t:i\·ely. The training plan is a 
d(X."Ument that details these 
ri."(Juirements. 476-4n 

train-the-traim:.-r A strategy where one 
gn,up o ( users has be-en trained 
and can assist others. Users olten 
learn mort quickly (rom cowork· 
ers who share common experic:nt.'t 
and job responsibilities. 4 79 

transaction mode.l A service model 
that charges a ... ariable (ee (or an 
application based on the \'olume 
o( transactions or operations per· 
(onned by the application. Also 
t.-alled a usage model 265 

Transaction Processing Performance 
O>und l (TPC), 278 

transaction proct.ssing (TP) systems 
Operational systems used t<) pro
cess day·to·da)' rteurring business 
transactions, such as customer 
billing. 15- 16 

transference One o ( four risk control 
strategies. In transferent.'t, risk is 

Index 

shifted to another asset or party, 
such as an insurance company. 
526 

transparent A network is transparent 
if a user sees the data as i( it were 
stored <m his or her own worksta· 
tion. 412 

transparent inttr&u.-e. A user interface 
that users don't reali)' notice · a 
uscr. friendly intc:rface that does 
not distract the user and t.-alls no 
attention to itself. 303 

trespass, 525 
tunnd A secure network connection 

established between the client and 
the access point of the local 
intrantt. 532 

tuple A ruplt (rhymes with couple). 
or record, is a set of related fields 
that describes orte instance, or 
member o( an entity. such as one 
customer, one order, or one prod
ut.'t:. A tuple might have one or 
dozens of fields, depending on 
what information is tteeded. 356 

turnaround doc."Umtnt O utput docu
ment that is later entered back into 
the same or another information 
system. A telephone-or utility hill, 
(or example, might be a turn· 
around documc:nt printed by the 
compan)·'s billing system. \X1hen 
the bill is returned with payment. 
it is scanned into the compan)·•s 
at.'COunts recei\·able system t<) 

record the payment accurately. 321 
turnaround time. Turnaround time 

applies to t.-entralized batch process
ing operations, such as customer 
billing or credit t.-ard statement 
processing. Turnaround rime mea· 
sures the time: betv•etn submitting a 
requt'St fur infunnation and the 
fulfillment of the request. Turn
around time also t.-an be used to 
measure the quality of IT SUPJX'rt 
or ser\•ic<:s by measuring the time 
from a user request (or hdp tO the 
resolution o( the problem. 521 

tutorial A series o( online interat."'ti\•t 
lessons that present material and 
pro\·ide a dialog with users. 478 

online, 480, 627-628 
\'ideo, 481-483 

Twiner. 263, 419, 568. 639 
twt'H ier Jn a cv.·O· tic:r design, the ustr 

interface-resides on the client, aU 
data resides on the server. and the 
applit.-ation logic t.-an run either on 
the ser\•er or on the client, or bc:
di ... ided between the dient and the 
sen·er. 414 

type 1n data dictionaries. type refers 
to whether a data dement t.-ontains 
numeric, alphabetic, or character 
.,.alues. 199 

UM L See Unified Modeling lan· 
guage (UML) 

unencrypted Data that is not 
encrypted. 531 

Unit.-ode. Unicode is a relatively r('{-ent 
coding method that represents 
characters as integers. Unlike 
EBCDJC and ASCII. which use
eight hits (o r each charat.'te,r. 
Unicode requires 16 bits per char· 
at."'ter, which allows it to rc:presc:nt 
more-than 65,000 unique 
characters. 388 
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Unicode Consortium. 388 
Unified Modeling Language. (UML) 

A widdy used method of \'isual· 
izing and documenting software 
S)'Sttms design. UML uses object· 
orientod design concepts, but it is 
independent of any specific pro· 
gramming language and can be 
used to describe business processes 
and requirements generally. 137, 
141-143,226,235-244, .162 

activity diagrams, 242 
business process modeling, 

242- 243 
CASE wols, 244 
dass diagrams, 238- 240 
sequem:e diagrams, 142- 143, 

240-241 
state transitio n diagrams, 241 
use t:ase diagrams, 141-142, 

237- 238 
use t:ase modeling, 235-237 

uninterruptibk powtr supply (UPS} 
Batte ry-powered backup pOwer 
source that enables o perations to 
continue d uring short-te rm power 
outages and surges. 529 

unit testing The testing of an indi· 
vidual program or module. The 
objective is co identify and dimi· 
nate execution errors that could 
cause the program to terminate
abnonnally. and logic errors that 
couJd have-bc:oen missed during 
desk checking. 466-467 

United States Computer Emergent)' 
Readjness Team (USOCERT), 534 

U.S. General Accounting Office 
(GA0),641 

uru .. -ersal Security Slot (USS} Can be 
fastened to a t.-able lock or la ptop 
alarm. 530 

Uni\'ers-ity of CaJjfornia., Jkrkdey 
Teaching Librar)·, 627 

unnormaliztd An unnonnalizcd 
record is one-that contains a 
repeating group, which means that 
a single rC'cOrd has multiple <X:cur· 
re-nces of a particular field, with 
each occurrence having different 
values. 36.S-366 

unstructure.d brainstorming A group 
djscussion where any panicipant 
can speak at any time. 160 

UPS. See uninte.rruptible power sup· 
ply (UPS) 

usability In user interface design, 
indudes user satisfat.'tion, support 
for business functions, and system 
dfecti .. ·eness. 302 

anai)·Sis, 73 
use.r interface design, 306 

usability metrics Data that interfat."C' 
designers t.-an obtain hy using s.;,ft. 
v.'3re that can f'CX.'()rd and measure 
user inreractions with the sysrem. 306 

usagt model A sen·i<::e modd that 
charges a variable fet for an applit.-a· 
tion basOO on the \'Uiwne of 
transactions or Operations per· 
funned by the application. Also 
catltd a tranSa(.tiun modeL 265 

USB, :J:JO 
use-case. A use t.-ase represents the 

steps in a specific business function 
or process in UML {Unified ~od· 
ding Language). 235 

use. case. description A description 
in UML (Unifie<l Modeling 

Language) that documents the r.ame 
of the use case, the at.1:0f, a de;S(:rip· 
cion of the use case, a step·by·step 
list of the tasks required for succO.'S· 
ful completion, and other key 
di:Seriptions and assumptions. 236 

u.se case diagram A visual reprtstnta· 
cion that represents the interaction 
betv•een users and the information 
system in UML (Unified Modeling 
Language). 141-142,237- 238 

use case modeling, 23.S-2J7 
us~:r, 8 

approval of S)'Stem des-ign, 
433-434 

considering in user inte.rfat."C' 
design, 306 

DBMSs, 3.12 
information needs, 18- 19 
resistance to security, 538-539 
security, 537- 539 

u.ser applit:ation User applit.'3tiOns 
utilize standard business software. 
such as Mit.-rosoft Office that has 
been t.-onfigured in a specific man· 
ner to enhance user productivity. 
270-271 

u.ser de$igtl phase In this phase. users
interact with S)'Stems anai)'Sts and 
de\'elop models and prototypes 
that represent all system processes, 
outputs, and inputs. 136 

u.ser documentation Instructions and 
information co users who will 
interact with the system. It 
includes user manuals, help 
screens, and tutorials. 471-474 

user group. 537 
u.ser ID A me~hod of limiting ae<.-tss 

to files and databases to prOtiX.-t 
stored data. 390 

u.ser interface A user interface 
includes scrt:tns, t.'Ommands, t.-on· 
trois, and features that enable users 
co interact more dfecti .. ·dy with an 
application. See also graphical user 
interface (GUI). 301-302 

user interface design 
basic principles, 305-307 
future.33t- 333 
printed output, 320-325 
rules-.307-319 
security and control issues. 

329-331 
source document and form 

design, 319-320 
tc:<:hnology issues, 325-329 

user manual, 4n, 474 
u.ser producti .. ·ity systems S)·sterns 

that prO\'ide employees of alllc\'dS 
a wide array of cools w improve 
job performance. Examples 
include e-mail, word pn>eessing, 
graphics, and company incranets. 
17 

u.ser rights User-specific pri\·ileges 
that determine the type of access a 
user has co a database. file, or 
directOr)'. Also caJled permissions. 
390, .13.1, 5.17 

user story In agile deo.'dopment, a short, 
simple requirc::ments definicion p«r 
\'ided by the t.'Ust<nnt:r. Programmers 
use user :>tories to determine a proi· 
ea's requirements, priorities, and 
scop<-46.!-4 64 

user supp<m, 28 
user surve)·s, prdiminary im·estiga· 

cion, 71 

user training pat:kage The main 
objecti\'e of a user t:rainjng pack
age is to show users how the 
system can help them perform 
their jobs. 506 

usL"N."tntered A term that indicates 
the primary focus is upon the user. 
In a user<entered system, the dis
tinction blurs beru·eoen input, 
output, and the-interface itself. 303 

uSLT·Sdec..1cd Under the control of the
system or applit.-arion use.r. For 
example, user-selected help dis· 
pla ys infonnacion when the user 
reque!ou it. 309 

USS. See Uni'lersaJ SC'(:urity Slot (USS) 
validation, input, 53.S 
"'alidity check A type of data valida· 

tion check that is u.sed for data 
items that must ha .. ·e certain \'al· 
ucs. For example, if an irwemOr)' 
system has 20 valid item dasses, 
then any input item that does not 
match one of the \'aJid d assc:s will 
fail thecheck.318 

validity rules Rules that are applied 
«'data dements when data is 
entered co ensure that the value 
entered is \'alid. For example. a 
\'aJidjty rule mjght requjre that an 
emplo)·ee~ salary number be
within the employer's predefined 
range for that position. 200 

value-added reselh.-r (VAR) A firm 
that enhant."C'S a t.-ommercial pack
age by adding t.-uswm features and 
t.-onfiguring it for a panicular 
indUStr)'. 267 

vandalism, 52.S 
VAR. See \'aJue-added restller (VAR) 
.. ·ariable charge method based on 

resource u.sage Resoun:t ali(X.-ation 
that is based upon the connect 
time, the server processing time. 
the network resoun:es requjred, 
printer use, or a t.-ombination of 
similar factors. 604-605 

variable dtarge method based on 
\'Oiume In this method, the indjra't 
infonnation S)'Stc:ms depanment 
t.-osts are allocated co other depan
ments based <m useN,riented 
activity, such as the number of 
transactions or printing volume. 
605 

.. ·ariable t."Osts Costs that vary depend· 
ing on the levd of at.'ti\•it)'. For 
example, the t.-ost of printer paper 
or telephone line charges are vari· 
able costs. 604 

VBS<t, 226 
vendor training. 4 77 
Venn, John, 628 
Venn diagram A Venn diagram uses 

t.-ln.-uJar symbols to illustrate Boo!· 
tan logic. Venn diagrams are 
named aher John Venn, a nine· 
teenth·century scholar who 
devised a scheme for \'isualiz.ing 
logical rdationshjps, 628 

.. ·t:rtion control The pnx:ess of crack· 
ing system releases. 517- .SlS, 519 

'o'ertical application A software pack· 
age that has been de\'e10ped to 
handle information requirements 
for a specific type of business. 267 

'o'trtical systtm A system designed to 
meet the unique requirements of a 
sprt.-.iftc business or industry, such 

667 

as a Web-based retailer or \' ideo 
rentaJ chain. 7 

video tutorial, 481-483 
virtual pri\'ate network (VPN) Uses a 

public network to connrt."t remote 
users St'(."Urdy. Allows remote d i· 
ents co use a special key exchange 
that must be authenticated b)· the 
VPN. 532 

Visible AnaJyst (Visible Systems Cor· 
poration), 14, 22, 590, .S91-592, 
59.1, 594 

CASE tool, 140, 141,363 
documentation, data dictionary, 

198 
Visible Systems Corporation, 20 
vis-ible Web Refers to Web sites that 

are indexed by major search 
engines and are publidy accessible. 
6.l2 

Visio (Microsoft), 14. 19, 162,429, 
594 

visual aids Tools such as whirehoards, 
flip chans, m·erhead transparen
cies, slides, films, and videotapes 
used to c:nhance a presentation. 
573 

Visual Basic, 46.S. 585 
Visual Paradigm Agilan, 137 
Visual Studio (Mit.-rosoft). 589, .S90 
VPN. See \'irtual private network 

(VPNI 
vulnerability A security weakness or 

soft spot. 525 
WaJ.Man, 11.15, 16 
'«'AN. See wide area network (WAN) 
'«'AP. See wireless access point (\VAP) 
waterfall mode.) A type of graph that 

depicts the result of each SDLC 
phase flowing down into the next 
phase. 2J 

WBS. See work breakdown strut.'ture 
(WBSI 

Web The Internet allows you w visit 
the World '«'ide '«'eb, usuaJly 
referred co as the Web, which con· 
tains billions of text and 
muhimedia documents called Web 
pages. 622 

t.'Onnecting to Web, 354-355 
data security, 3.S6 
systems architecture, 409-410 
Web-based data design. 354-3.S6 

Web 2.0 A second generation of the 
World \'<'ide '«'eb that enables 
people co t.-ollaborate, intent.'t, and 
share information much more 
dynamically, based <m continu· 
ousl)' available user applications 
rather than static HTML Web 
pages.lnterat.'ti\·e experience is a 
hallmark of Web 2. 262-263,419 

'«1eb Apps (Microsoft), 162 
Web browser An application that 

enables the user to navigate. or 
browse the Internet and djsplay 
Web pages <m his or her local 
compute.r. 622 

Web feed Data format for providjng 
users with frequently updated Web 
content <m all kinds of topics, 
a\·ailable h)· subst.-ription. Also 
called a feed or ltSS feed. 636-637 

'«'eb Host Jndustr)' Re\·iew, 261 
Web page Text and muhimedia docu

ments chat are found on the World 
Wid< Web. 622 

Web st:T\'(T A t.'Omputer that is used co 
store and house-Web sites. 622 
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Web site A colle(:t ion of rdated Web 
pages. 622 

Web suppon, 29 
Web-based discussion group An 

onJine community that t:ombines 
features of mailing lists and news
groups. 637-6.18,640 

Webcast A one-wa)' t ransmission of 
information or training materiaJs. 
sud as a Webinar session, a\·ail· 
able on d emand or for a specific 
period to online panicipants. 326, 
327, 478,636 

Web-L"tntric A strategy o r appro ach 
that emphasizes a high degree of 
integratio n with other Wdrhased 
components. A Web-centric a rehi· 
tt'll"turt follows Internet design 
protocols and enables a compan)· 
to integrate the new applit.-ation 
into its e-commerce strategy. 410 

Web<Onncx."ttd device, portable, 327 
WebEx (Cisco Systems), 576 
Webinar A Webinar, which combines 

the words Web and sc:minar, is an 
lnterntt-based training session that 
provides an intt:rat."ti.,·e expc:rient."t. 
478,637,640 

WebSphere IBM's '«'eb· baSed develop
ment environment. 261-162 

weight Weight is an important value 
that managers add to estimates so 
they t.-an be analyltd. 96 

WEP. See \Vired Equi.,·altnt Privaq· 
(WEP) 

Western F.Jeccric Q , mpany, 155 
Western Illino is University Center for 

the Application of lnformation 
Technologies (CAIT), 4 78 

what-if analysis A feature of business 
support systems that allows analy
sis to define and account for a 
wide .,·ar itty of issues (including 
issues not completely defined). 522 

why, who, what, when, and how of 
communit:ations Good communi· 
cations must answer these basic 

questions: Why i.s mte t.'Ommuni· 
eating? \Vho is the target 
audience? '«'hat is expected? \Vhen 
is detail required? How does <mt 
communicate tffect:i.,·dy?, S64 

wide area ne-twork (WAN) A wide 
area network (WAN) spans long 
distances and can link users who 
art c<mt:in ents apart. 412 

Wi-Fi (wirelc.ss fideli ty) Family of 
popular IEEE loc-al area netwo rk 
wireless networking standards, 
aJso known as 802.11, induding 
802.11a, b, g, and n. 802.11 n is 
the most recent standard . 802.11ac 
and 802.1tad are proposed new 
standards. 330, 431 

Wi-Fi AIJiance A nonprofit interna
tional association formed in 1999 
to certify imeroperah ility of wire.
less network produt."ts based on 
IEEE 802 .11 specifications. 431 

Wi-Fi Protet.":ted Access (WPA) A 
common mc:thod used to secure a 
wireless network. This approach 
requires each wireless diem he 
configured manual~}- to use-a 
special, pre·sharc:d key, rather 
than ke )' pairs. The most recent 
and more secure version is 
WPA2. 532 

wiki A '«'eh-based repository of infor
mation that anyone can access, 
contribute to, o r modify. 419 

Wikipedia, 387, 419, S32, 585 
WiMAX IEEE 802.16 specifications, 

which are expet.'ted w enable wire-
less multimedia applications with 
a range of up to JO miles. 432 

Windows (Microsoft). See Mjcrosoft 
Windows; M icrosoft Windows 7; 
M it.T<)Soft Windows 8 

Windows Movie Maker; 481 
Wrred Eqwvalent PrivaLy (WEP) One 

of the: earJjest methods used tu 
secure a wirdes.;; net\'.·ork, super
ctded br WPA and WPA2. 532 

wireless at:-cess point (WAP} A central 
wireless de\' i<:e that pro\'ides 
network sc:n ' ices to wireless 
diem:s. Also caUed an atx.-ess 
pOint. 431 

wirele-ss de.,·ice, 326 
wire-Jess local area network (WLAN) 

A wireless network thar is rela
tively inexpensi.,·e to install and is 
wdl·suited tO workgroups and 
users who are ttot anchored to a 
sprt:ific desk or loc.arion. 429-432 

Standards, 430 
topologies, 43~31 
t rends, 431-432 

Word (M icrosoft). See Microsoft 
Word 

Yo'Ork breakdown ~'tructure (WBS} 
Breaking a project down into a 
series of smaller tasks. 92-98. See 
als<) Gantt chart; PERT/CPM 
chart 

displa)'ing., 97-98 
fat.'tOrs affet."ting duration, 9~97 
identifying tasks, 94-96 
Microsoft Projet.'t, 107- 108 

workgroup software Workgroup 
software offers many features 
in addition w basic e-mail 
t.-apability. These features 
indude t.~lendars, task lim, 
schedules, contact lists, and 
document management, among 
others. Also called groupware. 
17, 570 

workplace, impact, 545 
World Wide Web The Internet allows 

)'OU to .,.isit: the World Wide Web, 
usually referred to as the Web, 
which contains billions of text and 
multimedia d (x:uments ca lJed Web 
pages. 622 

Yo'OrSt-case. estimate The most pessi
mistic outcome is t.-alled. the 
worst,-ase estimate. 96 

\VPA. See Wi-Fi Prmet.ted Access 
(WPA) 

Index 

WPA2 \VPA2 is based on a stand ard 
called 802.11 i that pro.,·ides a 
significant increase in protection 
o.,.er WEP and \VPA. S32 

writing style, S65- 566 
written communication, S6S- S72 

e-mail, memos, and letters, 
566-567 

netiquette, S69- S70 
reptms, 570- 5n 
social media , 567-568 
workgroup software, 570 
writing style-and readability, 

565-566 
Wroblewski, Luke, 320 
XP. See Extreme Programming (XP) 
XY chart Also called a scatte,r dia· 

gram, a tool used by system 
ana])'sts w graphicaL!)' show the 
correlation bttv.·een two .,.ari
ables. 72- 73 

M icrosoft Excel, 112 
Yah oo!, 62 6, 630, 635, 636 

Dirtt.'tor)', 630, 631 
instant messaging, 638 
Yahoo Gro ups, 278 

Y2K issue A prob lem faced by man)' 
finns in the year 2 000 because 
their computer systems used only 
two digits to rc:present the year; 
most dates now use a four~igit 
fonnat for the: year (YYYYM· 
MOD). 300, 389 

Yourdon A type of symbol set 
that is used in data fJow dja. 
grams. Processes, data flows, 
data swres, and external entities 
each ha.,·e a uniq ue S)·mbol 
in the You rdon symbol 
set. 180 

Zachman, John, 148 
Zachman Framework for Enterprise. 

Architecture A model that asks 
the uaditionaJ fact-finding ques~ 
tions in a systems de\'dopment 
context . 137- 138,148, 594 

ZDNct, 30 
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