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Foreword

Before I begin, I need to make a quick disclaimer: although I am a Spotfire
consultant working for TIBCO, this foreword and the rest of the book have been
written completely independently of TIBCO, and any views or opinions expressed
herein are my own and those of the author and do not represent TIBCO's official
policy or statements in any way.

I met Michael Phillips, the author of this book, during my first Spotfire consulting
engagement. Very quickly, we established an excellent working relationship and
were always bouncing ideas off each other as to how we could exploit Spotfire to
its fullest!

Spotfire is unique in the business intelligence market in the way that it supports
(and encourages) ad hoc data exploration and in the degree to which it is extensible
and customizable. Michael and I used these capabilities (and many other Spotfire
features) to deliver a first-class reporting, analytics, and data exploration system
during that consulting engagement. I believe the system we delivered was truly
innovative in its approach. It provided an unprecedented combination of data
analysis and free-form data exploration in a highly regulated environment. It guided
the users in their analysis, enabling them to monitor and report on clinical events
and findings, and yet allowed free-form exploration of the underlying data, enabling
the users to understand why the data was showing what it was. Critically, we also
allowed users to take action on the data from within Spotfire itself and monitor the
results of those actions over time.

In my experience as a Spotfire consultant, customers are passionate about the
technology. They quickly embrace the product and form centers of excellence and
Spotfire communities within their organization. The ease with which the platform
can be customized and extended, combined with the extensive range of built-in tools
and features, means that Spotfire analysts are always finding new ways to embrace
the technology and use it to deliver amazing value for their business. It never ceases
to amaze me every time I see how a new Spotfire analysis solves a critical problem
for a business. Michael's enthusiasm and desire to write a book about Spotfire

is another example of how customers and users become passionate fans of

the platform.
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This book is a comprehensive primer to Spotfire. It is a fresh approach to working
with Spotfire because it (uniquely, in my opinion) combines reference material with
practical how-to hints and tips and real-world experience and advice. Michael's
authoring style is vibrant and involving. It really feels like he is taking the reader
on a journey —right from the very start of working with Spotfire to the analytics,
best practices, and practical examples of how to construct powerful and flexible
visualization and reporting solutions.

Michael also covers some advanced topics that often don't get to see the light of

day. For example, he provides a comprehensive introduction to development using
IronPython, the scripting engine within Spotfire. In my experience, this is the single
most under-utilized part of Spotfire. It is very powerful, and yet, many people
choose not to exploit it. Using IronPython, you can configure visualizations, create
custom reports, write data to a database, and call out to external systems, to mention
just a few applications.

He also touches on statistical programming, predictive analytics, and event
analytics, providing a few practical examples in each case. Again, Michael's
unique approach means that these topics — often considered advanced and not
well-understood —are made accessible and understandable to the reader. After
reading this book, you will be a confident Spotfire user and report author, and
you will be more familiar with the terminology of data analytics and understand
where to go next to get further information.

Finally, all that remains for me to say is, enjoy the book! I hope you find it useful.

Andrew Berridge
Senior Industry Analytics Consultant, TIBCO Spotfire
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About the Author

Michael Phillips has worked with TIBCO Spotfire on a daily basis for the past

3 years, designing and building solutions for complex clinical informatics challenges.
He has a strong mix of scientific, business, and technical experience. Having gained
a PhD in biochemistry, Michael worked as a general science and medicine editor for
10 years, and also as an IT manager for 15 years, specializing over time in business
intelligence (almost 10 years now). He currently works as a clinical informatics
product manager in a dedicated innovation team at ICON plc, a large global clinical
research organization with a very strong product offering in clinical informatics.
His work spans a comprehensive range of activities from business, commercial,

and scientific analysis and strategy right through to the technical

work of building solutions in Spotfire.

He has a passion for business intelligence, particularly data visualization and
self-service data exploration. Although his IT experience is wide-ranging and he is
very comfortable with technology, he retains a strong business focus and believes
that self-service informatics is a difficult but absolutely essential challenge in today's
culture of "big data" and information on demand.

Many thanks to my friends and family for their support and
encouragement.
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Preface

Big data is not new, nor are data visualization and analysis. Around 5,000 years ago,
the Babylonians were using a symbolic number system and mathematical tables not
only to record and analyze mundane market information, but also to record and
process astronomical data to reach conclusions about the nature of the cosmos.

Technology has advanced considerably since the clay tablets of Babylonian times,
and more data is available then ever before, but data volume and complexity and
the techniques available to handle data are relative concepts. It has always been
challenging to derive insight and meaning from data, and it always will be.

TIBCO Spotfire is one of a handful of general-purpose analytics platforms that bring
data integration, transformation, analytics, and visualization together in a single,
enterprise-class development environment. The rich feature set and enterprise
architecture allow you to create simple, centralized dashboards from spreadsheets
or develop sophisticated self-service business intelligence frameworks that integrate
multiple "big data" sources or model specialized and varied data through advanced
analytics algorithms to develop and test new informatics hypotheses.

I have been working with Spotfire since 2011 to do all of the above in the field of
clinical research, where good data analysis and insight lead to healthier and longer
lives. I wrote this book to share my experience with you and give you a solid
grounding in the use of this amazing analytics product. I deliberately avoided using
any examples from my clinical background and instead chose to use more general,
and I hope interesting, examples to illustrate Spotfire's many capabilities.

Whether you want to do mundane business analysis or push the boundaries of data
science, this book is the beginning of your journey into Spotfire's panoramic analytics
landscape. Fasten your seatbelt if you wish but keep this chart at hand at all times!



Preface

What this book covers

Chapter 1, Show Me the Data, covers data access, starting with an Excel spreadsheet
and moving on to other data sources.

Chapter 2, Visualize This!, gets you to think about the visualization of information and
how to do this with Spotfire.

Chapter 3, Analyze That!, shows you how to quickly transform even simple analysis
into professional and powerful analytical toolkits through the addition of context
and input controls.

Chapter 4, The Big Wide World of Spotfire, looks at the main Spotfire platform
components and covers basic platform administration.

Chapter 5, Source Data is Never Enough, shows you how to use Spotfire's data tools
to transform your source data, when necessary, into a form that is more suitable for
your analysis needs.

Chapter 6, The World is Your Visualization, covers visualization types and advanced
visualization features not discussed in Chapter 2, Visualize This!.

Chapter 7, What's Your Location?, shows you how to use Spotfire's location analytics
capabilities to put geographic and other spatial context to your analysis.

Chapter 8, The Secret Life of Python, demystifies the Spotfire API and shows you how
to use IronPython to program visualization properties, data properties, and more.

Chapter 9, It's All About Self-service These Days, covers the topic of guided
analysis and presents a case study in the delivery of self-service business
intelligence frameworks.

Chapter 10, Beyond the Horizon, explores some optional and advanced Spotfire
components not covered elsewhere in this book: TIBCO Enterprise Runtime
for R, JavaScript, mobile metrics, event analytics, and advanced data services.

What you need for this book

To repeat the examples in the book exactly, you need a copy of TIBCO Spotfire
Professional 6.5 (also known as Spotfire Analyst), but you can follow many aspects
of the examples with older versions. You can download a 30-day trial of Spotfire
Analyst 6.5 from http://spotfire.tibco.com/tsc/excel/index.html. To repeat
the platform administration examples in Chapter 4, The Big Wide World of Spotfire, you
need to be an administrator in a TIBCO Spotfire Server installation.

[2]
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You can download all the data and IronPython scripts used in the examples from
http://www.insidespotfire.com.

Who this book is for

If you are a business user or data professional who wants to learn how to use TIBCO
Spotfire to develop business intelligence (BI) and analytics solutions, this book is

for you. The book assumes no prior knowledge of Spotfire or even basic data and
visualization concepts. If you are a data novice, it will hold your hand through

those early tentative steps and give you the confidence and skills to become an
independent analytics practitioner with this powerful tool. If you are already a
skilled data analyst and wish to learn how to apply those skills through Spotfire, this
book will teach you the required Spotfire techniques but also challenge you to think
more deeply about how you can deliver insight in as agile a way as possible to your
BI community.

Conventions

In this book, you will find a number of text styles that distinguish between different
kinds of information. Here are some examples of these styles and an explanation of
their meaning.

Code words in text, database table names, folder names, filenames, file extensions,
pathnames, dummy URLSs, user input, and Twitter handles are shown as follows: "
The spotfire.Dxp.Application namespace has a class called visual "

A block of code is set as follows:

# Get marked rows as a row selection
for marking in Document.Data.Markings:
if marking.Name == "Marking":
rowSelection = marking.GetSelection(dataTable)

When we wish to draw your attention to a particular part of a code block,
the relevant lines or items are set in bold:

# ChangeDataTable

# Declare libraries

# Define the metadata table objects

# Set up cursors for columns in MetadataKpis and MetadataBusinessRules

[31]
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Any command-line input or output is written as follows:

# cp /usr/src/asterisk-addons/configs/cdr mysql.conf.sample

/etc/asterisk/cdr mysql.conf

New terms and important words are shown in bold. Words that you see on the
screen, for example, in menus or dialog boxes, appear in the text like this: " Select
Unique values as the Color mode, which assigns one color to each region."

% Warnings or important notes appear in a box like this.

a1

~Q Tips and tricks appear like this.

Reader feedback

Feedback from our readers is always welcome. Let us know what you think about
this book —what you liked or might have disliked. Reader feedback is important for
us to develop titles that you really get the most out of.

To send us general feedback, simply send an e-mail to feedbackepacktpub. com,
and mention the book title in the subject of your message.

If there is a topic that you have expertise in and you are interested in either writing
or contributing to a book, see our author guide on www.packtpub.com/authors.

Customer support

Now that you are the proud owner of a Packt book, we have a number of things to
help you to get the most from your purchase.

Downloading the example code

You can download the example code files for all Packt books you have
purchased from your account at http://www.packtpub. com. If you purchased
this book elsewhere, you can visit http: //www.packtpub.com/support and
register to have the files e-mailed directly to you. You can also download code
from http://www.insidespotfire.com.

[4]


feedback@packtpub.com
www.packtpub.com/authors
http://www.packtpub.com
http://www.packtpub.com/support
http://www.insidespotfire.com

Preface

Downloading the color images of this book

We also provide you with a PDF file that has color images of the screenshots/
diagrams used in this book. The color images will help you better understand the
changes in the output. You can download this file from: http://www.packtpub.
com/sites/default/files/downloads/12340T ColorImages.pdf

Errata

Although we have taken every care to ensure the accuracy of our content, mistakes
do happen. If you find a mistake in one of our books —maybe a mistake in the text or
the code —we would be grateful if you could report this to us. By doing so, you can
save other readers from frustration and help us improve subsequent versions of this
book. If you find any errata, please report them by visiting http: //www.packtpub.
com/submit-errata, selecting your book, clicking on the Errata Submission Form
link, and entering the details of your errata. Once your errata are verified, your
submission will be accepted and the errata will be uploaded to our website or

added to any list of existing errata under the Errata section of that title.

To view the previously submitted errata, go to https://www.packtpub.com/books/
content/support and enter the name of the book in the search field. The required
information will appear under the Errata section.

Piracy

Piracy of copyrighted material on the Internet is an ongoing problem across all
media. At Packt, we take the protection of our copyright and licenses very seriously.
If you come across any illegal copies of our works in any form on the Internet, please
provide us with the location address or website name immediately so that we can
pursue a remedy.

Please contact us at copyrightepacktpub.com with a link to the suspected
pirated material.

We appreciate your help in protecting our authors and our ability to bring you
valuable content.

Questions

If you have a problem with any aspect of this book, you can contact us at
questionse@packtpub.com, and we will do our best to address the problem.

[51]
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Show Me the Data

When you start Spotfire for the first time, your first task is to load some data. This
data can come from a file, a database, or even the clipboard. This chapter will show
you how to get started quickly with a Microsoft Excel spreadsheet and move on to
work with other data sources.

Data is at the heart of all analysis, and it's important that you know, not only how
to load data into Spotfire, but also how data works. If you handle a lot of data in
spreadsheet form, you will no doubt understand its content and meaning very well.
You might even have developed advanced and insightful representations of your
data. However, there is so much more you can do with Spotfire to improve the
handling of this subject matter.

Importing data into Spotfire is just the beginning. To progress into its rich analytic
world, you will have to become familiar with the relational database model. You
will have to learn some formal data concepts. We will therefore spend some time
taking a look at some basic database principles to set you on your way to advance
quickly beyond the limited world of the spreadsheet.

At the end of the chapter, you will have built a solid foundation to work through
the more visually exciting tutorials in this book, and indeed, for your future use
of Spotfire as an everyday analysis tool. What's more, you'll be very pleasantly
surprised at how easy it is to get started.

Before we begin, please read the preface if you haven't already done so. It contains
some important prerequisites for the examples we will cover in this and later
chapters. This chapter does not go into any detail about the Spotfire platform,
focusing instead on the manipulation and analysis of data. You should find this a
more rewarding and productive starting point. We will cover the TIBCO Spotfire
platform in detail in Chapter 4, The Big Wide World of Spotfire.



Show Me the Data

In this chapter, we will cover the following topics:

* Adding data to Spotfire from files

* Key data concept—basic row/column structure of a data table
* Key data concept—date types

* Using the inbuilt filters in Spotfire

* Key data concept— data relationships

* Linking data in Spotfire

* Connecting directly to a database

* Key data concept—data queries

Adding data to Spotfire from files

There are usually several ways to achieve the same result in Spotfire and, as you
learn to use the tool, you will develop your own preferences. When you launch
Spotfire, you will see all the main options to load data.

Open File
Files of type DXP, SBOF, TXT, XLSX, CSV, efc..

=
Hﬂﬁ Open from Library

Analyses, information links and data connections.

==l Add Data Tables

Daia tables from muliiple sources.

|'; ¢ Add Data Connection
= ADS Composite Information Server, Microsoft SOL Server, Microsoft SQL Server Analysis
Senvices, Teradata, Other..

From the opening menu, you can use the Open File icon or the Add Data Tables
icon. If you look at the main menu bar, you'll notice the File option. If you select this
option, you should see the Open and Add Data Tables... options. Similarly, if you
look at the icon bar just below the main menu bar, you'll notice symbols to open a file
and add data tables. Hover your mouse over the icons and you will get a description
of their functions.
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Whether you want to use the menu options or the icons is a personal preference.
The difference between opening a file and adding a data table is important, however.

Opening a file means opening a datafile or a saved Spotfire analysis file and closing
any open Spotfire file in the process. Spotfire will prompt you to save your file before
you open the new file.

Adding a data table means adding data content to an open Spotfire analysis file,
keeping all its existing content. If you simply launched Spotfire, opening a file and
adding a data table amount to the same thing but, if you want to add additional data
tables, you must use the add data table option.

Importing a Microsoft Excel spreadsheet into
Spotfire

Let's open a Microsoft Excel spreadsheet in Spotfire.

The data used is BaseballPlayerData.x1ls, which you can download from
http://www.insidespotfire.com or copy from the TIBCO Spotfire professional
client installation directory (~TIBCO\Spotfire\#.#\Example Data\Baseball)on
your PC. The TIBCO file is in text form, so you will need to convert it to Microsoft
Excel first.

1. Start by clicking on the folder icon (on the far left in the previous screenshot).

2. You will be presented with a standard Open file dialog, allowing you to
navigate to the spreadsheet file.

[o]
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3. Spotfire will open a dialog window asking you to confirm or change key
aspects of the Microsoft Excel file.

Waerlsheet:
[Sheet1 v [ Refresn |

Ignore empty rows

Data preview:

e ot o ex
Type String ~ || String w || String ¥ || Integer

Included

[Data row Altemative American Music ... | Lowe Songs for P... | 2004

[Data row Altemative Amos, Tor Little Earthquakes | 1552

’Data row Altemative Amos, Tori Strange Little Girl 2001

’Data row Altemative Antorny and the J... | I'm A Bird Mow 2005

’Data row Altemative Antony and the J... | Swanlights 2010

’Daia row Altemative Ariel Pink's Haunt ... | Before Today 2010

[Data row Altemative Ariel Pink’s Haurt ... | Maturs Themes 2012

Help

4. The first thing to notice is the Worksheet selection dropdown at the very
top of the dialog window. Spotfire can only import one worksheet at a time.
There is only one sheet in our file, so we can ignore this option.

5. The next thing to notice is the preview of your data and its structure. Spotfire
will automatically detect and assign column headers and data types, but
you can change any of these settings. You can also tell Spotfire not to import
specific columns or rows.

6. We want to open the file with all defaults, so we're just going to click on
OK, but please do explore the dropdown options for columns and rows and
experiment with the settings. The core philosophy of Spotfire is discovery,
so start as you mean to continue and explore all the options.

7. Once you click on OK, Spotfire will import the spreadsheet, create a
new page in your analysis, and display the data as a visualization. The
type of visualization will depend on the default option you set under
Tools | Options | Document.

8. If the data is not displayed in tabular form, then first close the visualization
by clicking on X in the upper right-hand corner and then create a Table
visualization by clicking on the New Table icon in the Spotfire toolbar.
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After you import the data and set up the Table visualization, you should see

the following;:
@) 6404_01_paseballPlayerData - TIBCO Spotfire _ (O] x]
File  Edit  “iew Insert  Tools  Help
S-EQE-as b|FEmoIfen W EFEh-he 20 > &
Page
6404_01_BaseballPlayerData Lilters
Team League Games Played At Bats b Marking: Team =
Detroit AL 86 343 W Marking ~ —
NY Mets ML a7 275 IType to zearch in list
Detroit AL a7 334 N
Washington ML &7 309 Arizona
MY Mets ML a7 267 Atlarta
Arizona KL 88 161 Battimare LI
Texas AL 88 308 =
Baltimore AL 39 219 Details-on-Demand
Houston ML 9 109 Team League
Ealtimore AL 91 303
Celerado ML 92 237
Cincinnati KL 92 332
Fittsburgh ML 93 297
San Diego ML 93 284
Si. Louis ML 93 295
Philadelphia ML 94 159
OFffline 276 of 278 rows | O marked 37 columns .t
_— L

Take a look at the General tab in Data Table Properties, which you
will find under the main Edit menu. The default Store data option for
the table you loaded is Linked to source. This option means that the
. data always remains in the source file and is pulled into memory by
& Spotfire when the analysis file is opened or the data is refreshed (using
L the Refresh Data button next to the table list). To make the analysis file
more portable, you can change the status to Embedded in analysis,
which means that the data resides in the analysis independent of the
original file. Refresh Data still works and updates the embedded data
with any changes made in the source file.

9. Save your analysis file by clicking on the disk icon or by selecting Save or
Save As in the File dropdown list. Name it BaseballPlayerData. We will be
returning to this file in future examples.

[11]
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Importing a text file into Spotfire

Ready for another example? This time, we're going to import a text file into
Spotfire, which provides some useful options for structuring text files into a
more analyzable form.

1. Follow the exact same procedure as for the Microsoft Excel spreadsheet,
except this time we are going to open the data from a text file
(BaseballPlayerData. txt, which you can download from
http://www.insidespotfire. com).

2. Once again, you will be presented with an import dialog and data preview,
but this time you will be able to customize how the file is delimited, which
means how you want to separate the information into columns. You can also
change properties related to text encoding.

Separator character Format
@ Tab Culture:
) Comma [Engiish (United States)

) Semicolon Encoding:

") Space [ Unicode

) Other:

Data preview:

Type
Included

[Name row Games Flayed
[Data row i 26
[Data row 87

[Data row i 87

[Data row Washington 87
|Data row NY Mets 87
[Data row Arizona a8

[Eer— [ - an
o«

3. Spotfire has correctly detected the tab separator in the text. Simply accept the
defaults and click on OK to import the text into Spotfire.

The data will display exactly as it did with the Excel import. Compare Spotfire's
output with the raw file opened in Notepad.

[12]
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Importing other file types into Spotfire

Spotfire can import data from other structured file types, such as Microsoft Access
(-mdb) and SAS (. sas). The basic process to open these files is no different than it is
for Microsoft Excel and text, except Spotfire uses the data structure embedded and
defined in these files and gives you control over which parts of the data to import.

Below is an example dialog for a SAS file. The three columns we don't want to
import are highlighted. The next step is to click on the < Remove button, after which
the columns will flip to the left-hand window. When we're happy with the selections,
we click on OK, and Spotfire will import a dataset based on the selections.

Available columns Selected columns:
Type Column Name Description Type MNew Column Name
String Study |dentifier
String Clinical DM System and Version
String WHO-DRL Version
String MedDRA Version
Real SAS Version
Real TGRD Specification Version
< Remove = L
Remove Al
Import settings:
/| Map data to TIBCO Spotfire compatible types
/| Use Description as column name (f available)

Key data concept — basic row/column
structure of a data table

If you already understand the difference between rows and columns, great! You can
skip this section. If you are not sure, then read on because your understanding of this
concept is essential for data analysis and report authoring.

The columns in the dataset represent how the information has been categorized.
They exist even if there is no data. Most people these days are familiar with
Microsoft Excel. When you start a new spreadsheet, one of the first things you
probably do is decide what types of information you are going to add; for example,
First Name, Last Name, and Department in a simple human resources spreadsheet.

[13]



Show Me the Data

Once you have structured your spreadsheet in this way with column headings, you
can begin to add the actual information, row by row. Your columns don't change
in number or description, but your rows grow and shrink in number, and changes
might be made to the information at any time.

One important distinction between data tables and spreadsheet workbooks is

the way in which almost everyone manipulates the visual layout of the rows in a
spreadsheet. You might, for instance, not repeat a department value until it changes;
you might merge cells to improve the look and feel. You cannot do this with data
tables. If the department column value for the first three rows is Marketing, then
Marketing must be repeated in each row.

Invalid Data File Valid Data File
A B C A B C
1 |Department First Name Last Name 1 Department First Name Last Name
2 Jahn Brown 2 | Marketing John Brown
3 Marketing Amit singh 3 | Marketing Amit singh
4 Sofia Garcia 4 Marketing Sofia Garcia
5 i Hina Sato 5 Finance Hina Sato
Finance
B Marie Schmidt 6 Finance Marie Schmidt

Data content (the values in the cells) can change, but it is always filtered and
selected through references to the column names. For example, the request, show
me all the records for Marketing, might produce zero rows or several million rows,
depending on how many records the query finds with the word Marketing in the
Department column.

In a spreadsheet, it is easy to build calculations that reference any cell in the matrix.
If you want to make a calculation in a data table, such as sale amount - cost amount,
you can only do that across each row. You cannot subtract the cost amount in one
row from the sale amount in another. This is a key distinction between data tables
and spreadsheets. It might seem like a limitation in a data table, but the discipline of
that structural integrity ultimately allows you to create very powerful analyses, and
there are ways to change the structure of a data table into new forms to support a
particular calculation requirement.

Reports and visualizations are built around column names. For example, you might
want to create a simple sales by region visualization. What you are doing is putting
the sales column against the region column and asking the visualization engine to
populate the chart or graph with whatever row values are present beneath those
columns in the given data set.
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Key data concept — data types

Another key data concept that is important to mention at this point is that of data
type. This concept is equally important in spreadsheets; it's just that spreadsheets
don't generally force you to declare the data type, and they allow you to mix and
match data types under individual columns. In data tables, each column must
have a single data type for all the values in all rows.

So what does data type mean? There are, in essence, three types of data:

e  Numbers
e Dates

e Text

They are defined as such because they have distinct properties. Numbers can be
used in calculations, and the vast array of mathematical functions and operators can
be brought to bear on them. Text can be parsed, concatenated, counted, and arranged
into categorical hierarchies. Dates have a special meaning and can be used in time
calculations and hierarchies (year>month>day, for example).

However, life is never simple, and there are several subtypes of these data types and
a few other special data types that you need to understand.

Spotfire uses 12 data types, and all data columns imported into Spotfire must be
put into one of these categories. The following table describes the ones you will
use the most. Please consult the TIBCO Spotfire documentation for a more
technical description.

Data Type Definition

Integer Numbers with no decimal places
Real Numbers with decimal places
Date Date with no time element
DateTime Date and time combined

String Text

Boolean Logical True or False
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Using the inbuilt filters in Spotfire

Spotfire's inbuilt filters offer a very powerful and immediate way to start analyzing
your data. Every time you add a data table to an analysis file, Spotfire creates a filter
for each column. Just reflect on this for a minute: if we are going to try to filter or
screen our data in some way, we have to do so on the basis of the values in one or
more of the data table's categories. That is why a filter always corresponds to a table
column and its values to whatever data currently populates that column through the
rows, or records, in the table.

Let's take a look at the baseball data we loaded earlier in this chapter.

1. Open the Spotfire analysis file you saved earlier (BaseballPlayerData.dxp)
or reload the data if necessary.

2. Look at the Filters panel on the right-hand side of the analysis. If, for some
reason, there is no Filters panel, simply go to the View menu and select
Filters. Filters cannot be deleted in Spotfire. They can be hidden from view
and configured in custom ways, but the underlying filters always remain.

Filters

Team —

I'I'ype to zearchin list

-
Arizona

Atlanta
Baftimaore
Boston
Chi Cubs

Chi Sox |
League

¥ aL

¥ n
Games Played
g6 162
] Ll
At Bats

104 GaG
r []

Runs
12 129

3. Each of the filters has a header that describes the associated column. The values
under each heading reflect the data found in the table's rows, so the filters can
be a useful way to explore the scope of the data. For example, there are only
two possible values under League — AL and NL — that's useful to know.
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4. You'll notice that the filters take different forms for the different columns.
That's because Spotfire chooses from a set of six filter types to best suit the
data that is found under each column. Some columns have a small set of
unique values, such as the League column, all the rows for which have either
AL or NL; the check-box filter type is ideal for this scenario. In contrast, the
Games Played column is numeric, with values ranging from 86 to 162, so a
slider filter is more appropriate.

5. Go to the filter for At Bats and move the left and right sliders until they
define a range between 500 and 550. If you double-click on the number,
you can type in a value and then simply hit the return or enter key to
move the slider precisely.

Go to the filter for Runs and move the left slider up to 80.

What we're looking at now is records for players who were at bat between
500 and 550 times and who scored 80 runs or more. If you use the table's
horizontal scrollbar, you can move through the columns until you find the
Player column to see the players in question.

At Bats
500 550
3 1
Runs
50| 129
] 1

8. Notice how the other filters have adjusted to reflect the values available for
the filtered dataset and how the row status at the bottom left of the analysis
window has changed to 12 of 278 rows.

6404_01_PBaseballPlayerData
Team League Games Played At Bats Runs
Chi Sox AL 129 507 a0
Cleveland AL 141 504 82
LA Angels AL 141 520 95
Florida ML 144 521 81
Colorado ML 144 509 92
Philadelphia ML 147 543 93
Milw aukee ML 148 538 a7
Houston ML 150 526 86
MY Mets ML 150 550 35
it aukee ML 158 537 a0
San Diego ML 158 545 92
Cincinnati ML 160 543 107
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9. Explore the filters yourself to get a feel of how they work and what is
possible. To reset all filters back to their default state, simply click on the
reset filter icon or select Reset All Filters from the Edit menu.

File Edit View Inset Tools Help

- B GE- &8 9 Dviﬂﬂ_

An important point to stress here is that we haven't removed any data from the
underlying table. Our visualization—in this case, a basic table listing —has changed
and lost some rows, but as you saw, when you reset the filtering, the visualization
adjusted dynamically and displayed the refreshed results. We will cover additional
aspects of filtering as the book progresses because it is central to

the way Spotfire works.

Key data concept — data relationships

Let's quickly review what we learned so far:

* We covered how data tables are structured
*  We discussed how data tables differ from spreadsheet workbooks

*  We know how to load a datafile into Spotfire

Now, we're going to explore one of the most powerful aspects of data tables: linking
or relating the information in two or more different tables. Building structural links
between data tables is at the heart of the relational database model that underpins
well-known databases, such as Oracle and Microsoft SQL Server. Spotfire is not a
relational database as such, but it uses relational principles and provides some table
relationship functionality.

If you think back to our discussion of rows and columns, you should be able to
conclude that the relationships between tables are defined at the column level. In
other words, if we have a table with a Department column, we might want to relate
it to another table that also has a Department column. In plain English, we're going
to say something like "relate these two tables based on the row values found under
their respective Department columns; if you select Marketing records from one table,
the relationship will be associated with any Marketing records in the other table."
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Department
Marketing
Marketing
Finance
Finance
Marketing

First Name
John
Sofia
Hina
Marie
Amit

Last Name = Department «  Cost Center
Brown Finance 253
Garcia T 110
Sato Marketing 123
Schmidt Operations 532
Singh Sales 221

An instructive corollary of this relationship —and this is a very important concept
for you to grasp —is that the row values must match perfectly but the column names
can be completely different. You can define a relationship between a "Department"
column in one table and a "Dept" column in another. There is a limit, however,

to how much you can tell the relationship engine how to interpret the values.

For example, will Marketing, marketing, and MARKETING match? You have to

explicitly define such match rules.

How to link data in Spotfire

Let's see how table relations work in practice. First, we have to add some new data.

The data used here is BaseballPlayerData.xls and BaseballTeamData.x1ls,
which you can download from http://www. insidespotfire.com.

1. Open the baseball analysis file you've been working with.

2. We're now going to add a second data table to the analysis, so select
Add Data Tables... from the File menu.

ADS Composite Information Server

Data tables:
Mame Source Transformations Add - I
|
Clipboard
Connection To
Cloudera Hive
4| |L| Cloudera Impala
Settings Hartorwarks
Marme: ‘
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3. BaseballTeamData.xls is a Microsoft Excel spreadsheet derived from the
baseball player dataset and contains team-level information only. We'll
import it just like we did in the earlier examples, accepting the column
definition defaults as before. The only difference is that, this time, you will
add the table to an existing analysis. This datafile has one row for each team
and provides aggregated values (mainly averages) for all the individual
statistics provided by the player data table.

4. After you add the data table, Spotfire automatically adds a new page with
a default visualization.

How to relate two tables

A core feature of Spotfire is the seamless way in which you can interact with
multiple visualizations based on multiple data tables. Be patient, we will move
on to the visualization part soon, in Chapter 2, Visualize This!. First, you must learn
the key technique to link or relate different tables.

We are going to relate the player data table, where each row in the data represents
an individual baseball player, with the team data table, where each row represents

a baseball team. The obvious link is the team name, so that is how we will relate the
two tables. Once related, the single row for, say, team Detroit in table 2 will be linked
to the nine rows for team Detroit in table 1.

_ Data granularity is an important concept. One table here has a
% finer granularity (player) than the other (team). Such tables can
i be related through the lowest level of granularity that they
share —team, in this case.
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Table relations are defined in the analysis file's Data Table Properties.

1. From the Edit menu, select Data Table Properties. The dialog that opens
shows you all the tables currently loaded into your analysis file.

Data Table Properties m
Data tables:

[ £404 01 BazeballPlaverData [Default Bename. .. |
M 404 01 BazeballT eamD ata —

Refresh Data - |

Lelete |

Set az Default |

General | 5ource |nfarmation | Relations | Column Matches | Properties ScheduledUpdatesl
Stare data:
" Embedded in analysis

& Linked ta source

r Erompt for new zettings before loading

K.ey columnz for linked data;

ISpecif_l,l key columng to keep tags, bookmarks and markingz after reload Edit...

IImpDrted

Type of data:

Settings...
Filters:

' Create automatically for all columns

" Manage manually

v Show in visualization data table selectors

v Lache calculated columns

Help | 0K I Cancel

Apply
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2. Navigate to the Relations tab and click on the Manage Relations button and
then the New button to get to the table relations dialog.

Data Table Properties m
Data tables:

W 6404 01 BazebalPlaperData (Default Fename... |
W E404 (1 Baseballl eamD ata

Refresh Data « |

Delete |

Show relations for:
"General| Souceln |6404_01_BasebalTeamData |
Related data tables:  Felations:
| MHew...
Left data table: Right data table:
|5404_01_BaseballPlayerDats | |5404_m1_BaseballTeamData =l
Left calunm: Right colume:
Team - | Team - |
Left method: Right method:
|Upper I [ - |

Sample value: Sample value:
’@ [DETROIT [DETROIT
Relations color:

Iﬁ 3 Help | ak I Cancel |

Help | Ok, | Cancel | Lpply |

3. Select one table as the left data table and the other as the right table; it doesn't
matter which is which. Now you need to decide how these tables are related
by selecting the columns through which to connect them. Use the dropdown
lists in each case to select Team because that is the common link between
these two data tables.

4. If you want to define a more flexible matching rule, use the Left Method and
Right method dropdown. For example, you could select Upper in both cases.
This setting will ensure that the match is case insensitive. The data will not
change, and one table might still have Detroit and DETROIT in any given
row, but they will match the relationship because they will be converted to
all uppercase for matching purposes.
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5. Finally, click on OK in the New Relation dialog, click on OK in the Manage
Relations dialog, and click on OK in the Data Table Properties dialog,
noting as you do that both tables have been assigned the same color index,
indicating a defined relation.

6. You can edit a relation at any time by going back to the Manage Relations
dialog, selecting the relation of interest, and clicking on Edit.

7. If you need to relate two tables on the basis of more than one column,
simply add each relation pair one by one.

Column matching

Another way to relate data in Spotfire is column matching, which is used to
determine how multiple tables should be treated when used alongside each other
in the same visualization. Spotfire will automatically match columns with the same
name, regardless of whether you defined any relationship between the two tables.

You can override Spotfire or add new column matches by performing the
following steps.

1. Navigate to the Column Matches tab.
2. You will notice the three columns already matched by Spotfire.

Data Table Properties ﬂ I
D ata tables:

[ 6404 01_EaseballPlayerData (Default Rename...
[ E404 01 BaseballTeamD ata
Refresh Data =
Delete
Set az Default

General | Souce Information | Relations — Column Matches | Properties | Scheduled Updalesl

Current matches for the selected data table:

E404_01_BasebalT eamb ata E404_01_BasebalPlayerD ata Mew... I
Batting &verage B atting Average -
Games Played Games Played Edi.. |

Team Team Deleie |

Left data table: Right data table:
| B404_m1_BaseballT eanD ata | |E404_m_BasehalPlapeData |
Left calumn: Right column:
Team ~ Position | ~
Sample value: Sample value:
|Detioit B
Help | 0k I Cancel |

Help | QK | Cancel | Apply
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3. You can select and delete any of these columns using the Delete button.

4. You can edit any of the matches or you can add a new match. Spotfire will
allow you to match any pair as long as they have the same data type. In the
screenshot, Team and Position have been selected as a potential match, which
doesn't actually make any sense. It does illustrate how important it is to
understand all aspects of your data, not just its structure but also the values.

Connecting to a database

Working with text files and spreadsheets can be very convenient but, sooner or later
you are going to want to work with databases, which offer many advantages such as
scale and centralization. If you want to build scalable, enterprise analytical solutions,
you will have to maintain your source data in a database or even distributed across
multiple databases. Spotfire provides many ways to connect to databases, and you
can retrieve data simultaneously from multiple databases and files.

Up to Version 3 of Spotfire, we had the option to connect to databases such as Oracle,
Microsoft SQL Server, and Microsoft Access using standard data connectors such as
ODBC, OleDB, Oracle client, and SqlClient. Explaining how these types of connectors
work is beyond the scope of this book. You will find detailed explanations on

the Internet.

They all require database-specific drivers, which you can think of as like an operating
system plugin. Many of these drivers come bundled with operating systems; some
you will have to download and install. Again, you will find lots of help on the
Internet. The best place to look is on the websites of the various database vendors.

They all require some form of connection string, which is just a way to tell the
driver the address of your database and the credentials you are using to connect.
Most databases will require authentication before you can connect and access their
data. The website http://www.connectionstrings.comis a good starting place.
Sometimes the entire connection string is pasted as a literal string into a single
configuration box; sometimes the individual elements of the connection string are
entered into fields in configuration form; it just depends on the connector.

Using ODBC

Open Database Connectivity (ODBC) is one of the easiest drivers to use. It might
not be perfect for all applications, but it's usually a reliable way to get started. As you
gain experience, you will use other options. It might also depend on the database(s)
you wish to connect to.
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There are three important prerequisites before you start:

* The relevant ODBC driver must be installed on your machine.
*  You must have local administrator rights to set up the ODBC connection.

*  You must have connection details for the target database, including a
username and password to authenticate.

How to set up an ODBC connection in
Microsoft Windows 7

1. Open Control Panel and then Administrative Tools. If your control panel
is organized by theme, you'll have to go into System and Security and then
into Administrative Tools.

2. In Administrative Tools, open Data Sources (ODBC) and click on the
System DSN tab.

-] ODBC Data Source Administrs

User DSM | System DSN | File DSN | Drivers | Tracing | Connection Paoling I About |

System Data Sources:

Mame

An ODBC System data source stores infarmation about how to connect to
the indicated data provider. A System data source is visible to all users
on this machine, including NT services.

oK || Canesl
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3. Click on the Add button to configure the connector, scrolling down the list of
drivers until you find the one you need. For this example, we're interested in
the Oracle driver.

Select a driverfor which you want to set up a data source.

MName g

Microzoft Excel Driver (" xds, *xsx, *xlsm, ~xlsb)
Microsoft Excel-Treiber (*xds)

Microsoft FoxPro VFP Driver *.dbf)

Microsoft Paradox Driver (*db )

Microsoft Paradox-Treiber (*.db )

Microsoft Text Driver (" bd; “.csv)

T P

4

Data Source MName: MyConnectionMame

Description: Optional

ser Mame: DB account name Help

Server: hostname port/service nams| Options =2

5. Data Source Name is entirely arbitrary; it is the reference you will use in
Spotfire. The Server configuration includes a hostname, which is simply
the name of the server hosting the database; a port, usually 1521; and a DB
service name, which you can get from the database administrator. Click on
OK to finish and return to the System DSN tab, where you will see your
entry. Make sure you click on OK to exit the ODBC administration tool.

Now you are ready to use this ODBC connection to retrieve data into Spotfire.
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Using an ODBC connection in Spotfire

Use the File menu or the Add Data Table icon to navigate to the add data table
dialog just as you did to add data from a file, except this time you are going to select
Database rather than File.

| |
|

|
Shared Connection in Libran(5) LI

[iata Source in Library
From Cumrent Analysis
B404_01_example02
E404_01_example03
Other

Databaze. ..

ActiveSpaces

Recently Used

C:AUzersvddministratorts D ocumentsiMichashe404_01

C: AU zerzhddministratorti[ ocumentsiMichashB404_01 LI

1. Click on Database to get the Open Database dialog. We're interested in
Odbc Data Provider, so select it and click on the Configure button.

QleDb Data Provider
OracleClient Data Provider
SqlClient Data Provider

Connection string:

(Mo connection defined) -
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2. Select the connection name you configured in the ODBC administrator.
You'll notice that a number of connectors are defined in the next screenshot,
including one called SpotfireDev. You will need to create one of your own
for a database to which you have access.

Configure Data Source Co _J

@ System or user data source

(OBIEE Local Development

. OBIEE Local Developmert
~ OBIEE Test
patfireDev

dBASE Files
Se Excel Files

M5 Access Database
Us Visio Database Samples
BI 7
spotfireDevDB

=
Passward:

[ Mlow saving credentials

3. Click on OK to get back to the Open Database window; notice that Spotfire
has created a connection string. Click on OK to open the database. The
database will eventually open; it may take a little time if your network
connection is slow or the database is complex. You will see a hierarchical
organization of high-level containers, in each of which you should see data
tables and their constituent columns. It's not unlike navigating a folder
system on your computer.

[~ 1
Specify Tables and Column X

Tables, views and columns: SQL statement:

=-{C]%e SPOTFIRE
CBe 5YS
{8 CTX5YS
{C]Be SYSTEM
{CI%e MDSYS
{]% OLAPSYS
% EXFSYS
{T|%e OLAPS

B ORDDATA
[T ORDSYS

Data source name:
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"Q purchased from your account at http: //www. packtpub. com. If you

You will need to have some knowledge of the database and some idea of the
data you are looking for, but Spotfire will allow you to navigate the database
objects and select whole or partial tables to import. Spotfire will also generate
the SQL automatically, but you can customize and fine-tune the SQL, adding
a where clause, for example.

If you click on + next to one of the main objects, such as SPOTFIRE in the
example, the entry will expand to list all the tables in that schema. You
can then scroll down to a table of interest and expand further to view the
individual columns in the table.

" Specify Tables and Columr

Tables, views and columns: SQL statement:

—-[V|E3 LIB_ACCESS SELECT
B ITEM_ID "SPOTFIRE" "LIB_ACCESS"*
H USERID FROM
F GROUP_ID

! F PERMISSION

+-[ |E2 LIB_APPLICATIONS

+-["|F8 LIB_CHARACTER_ENCODINGS |=

+-[ |E2 LIB_CONTENT_ENCODINGS

+-["|F8 LIB_CONTENT_TYPES

+-[ T8 LIB_COPY_MAPPING

=-[TF8 LIB_DATA

+-[ |E2 LIE_ITEM_TYPES

"SPOTFIRE"."LIB_ACCESS"

+-{[[|E9 LIE_PROPERTIES
+-{[CJE2 LIB_RESOLVED_DEPEND
=-[CJE5 LIB_TEMP_DESCENDANTS
+-{[CJE2 LIB_UNRESOLVED_DEPEND
+=-[CJE8 LIB_VISIBLE_TYPES
+.E9 LIB WORDS

n

2. LIBITEMS

4

Data source name:
My Table]

Load SQL.. | [ SaveSGL.. |

When you are happy with the selections, give the import a name. This will
be the name of the table in Spotfire. The data will load just as the files did,
except the structure of the data (column headers and data types) will be
determined by the source database.

Downloading the example code
You can download the example code files for all Packt books you have

purchased this book elsewhere, you can visit http:/ / www.packtpub.
com/support and register to have the files e-mailed directly to you. You
can also download code from http://www.insidespotfire.com.
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Key data concept — data queries

Our final data concept in this chapter is the idea of a data query, which is usually
achieved using some flavor of SQL, a standard language to interact with databases.
Although SQL varies a little from database to database, the basic syntax is fairly
consistent. If you don't already have experience using SQL and you want to develop
your data analysis skills, you will have to learn more about this key analytics tool.

When you work with text files and spreadsheets, the only practical way you can
manipulate large amounts of data is at the column level, removing entire columns
that you don't want. What if you want to manipulate the rows in a large dataset?
In a spreadsheet, you could of course, use filters to remove rows.

Overall, however, manipulating data in this way is more tedious and potentially

more error prone than using a single SQL statement. What if you want to involve
more than one table in your "filter"? You can also take advantage of the enormous
power of databases to handle large amounts of data and process complex queries.

Anatomy of a SQL statement

A basic SQL statement has just three elements, highlighted in the following code in
all caps:

SELECT column name 1, column name 2, .., column name n
FROM schema name.data table name
WHERE condition

You need to provide a schema_name. Remember when we connected to a database,
we saw a set of logical containers into which the tables were organized. These are
examples of schemas. The terminology schema may mean slightly different things in
different databases, but most organize the tables into a set of logical containers, and
you need to prefix table names in your query with the container name using a dot to
separate the two elements.

Often, a database administrator will create what is known as a view. These are
pre-written, often quite complex, queries spanning multiple tables that define a
particular dataset. As an end user, you can use them just like tables.

R If you have a complex data requirement that you feel is beyond your
~ SQL skills, talk to a database administrator or developer and get them
Q to create a view for you. You can then select from the view as though it
were a single table.
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The seLECT and FrROM clauses are mandatory, but the WHERE condition is optional and
is just a logical expression to limit the data that is returned. For example:

WHERE column name 1 = 'some text' AND column name 2 > 4

If you want to include more than one table in your query, you will have to use what
is known as a join.

SELECT a.column name 1, b.column name 2, .., etc

FROM schema name.data table name 1 a

JOIN schema name.data table name 2 b on a.column name x = b.column_
name_y

WHERE condition

Note how the aliases a and b have been used for the two tables. Aliases can be
anything you like, but are usually short and make the statement easier to write
and read.

The Jo1IN statement ensures that you only return rows where the join condition
is true, as well as any other condition you defined. There are other types of
joins. The following link of the w3schools website provides a helpful tutorial:
http://www.w3schools.com/sqgl/sgl join.asp

Summary

You have a come a long way in this chapter, and you should be pleased with the
progress you have made. By now you should know how to add data to Spotfire
from text, spreadsheet, and data files; link data in Spotfire; and connect Spotfire to
a database.

We also covered Spotfire concepts like the inbuilt filters, data table properties, and
table relations and column matches in Spotfire

Finally, you picked up a lot of essential data concepts like the basic row/column
structure of a data table, different date types, data relationships, how to use ODBC,
and data queries using SQL.

I hope this chapter has not been too dull. It is very important that you understand
data sources, how to import data into Spotfire, and how to manipulate data. Even
the most ingenious visualization or collection of visualizations is only as good as the
underlying data. If you get the data part wrong or you can't get the data you want,
you are wasting your time, at best, and grossly misleading your analytics consumers,
at worst.

This chapter is just a basic foundation in data analysis, but it is sufficient and will
serve you well to explore the more visually compelling aspects of Spotfire. Let's go
straight to Chapter 2, Visualize This! and start visualizing!

[31]

[vww allitebooks.cond



http://www.w3schools.com/sql/sql_join.asp
http://www.allitebooks.org




Visualize This!

Human beings are fundamentally visual in the way they process information.

I think the invention of writing was as much about visually representing our
thoughts to others as it was about record keeping and accountancy. In the modern
world, we are bombarded with formalized visual representations of information,
from the ubiquitous opinion poll pie chart to clever and sophisticated infographics.
The website http://data-art.net/resources/history of vis.php provides
an informative and entertaining quick history of data visualization. If you want a
truly breathtaking demonstration of the power of data visualization, seek out Hans
Rosling's The best stats you've ever seen at http://ted.com.

In the last chapter, we spent time getting to know some of Spotfire's data capabilities.
It's important that you continue to think about data; how it's structured, how it's
related, and where it comes from. Building good visualizations requires visual
imagination, but it also requires data literacy.

This chapter is all about getting you to think about the visualization of information
and empowering you to use Spotfire to do so. Apart from learning the basic features
and properties of the various Spotfire visualization types, there is much more to learn
about the seamless interactivity that Spotfire allows you to build in to your analyses.

We will be taking a close look at 7 of the 16 visualization types provided by Spotfire,
but these 7 visualization types are the most commonly used.

In this chapter, we will cover the following topics:

* Displaying information quickly in tabular form

* Enriching your visualizations with color categorization
* Visualizing categorical information using bar charts

* Dividing a visualization across a trellis grid

* Key Spotfire concept —marking
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* Visualizing trends using line charts

* Visualizing proportions using pie charts

* Visualizing relationships using scatter plots

* Visualizing hierarchical relationships using treemaps

* Key Spotfire concept—filters

* Enhancing tabular presentations using graphical tables

Now let's have some fun!

Displaying information quickly in
tabular form

While working through the data examples in the last chapter, we used the Spotfire
Table visualization, but now we're going to take a closer look. People will nearly
always want to see the "underlying data", the details behind any visualization you
create. The Table visualization meets this need.

It's very important not to confuse a table in the general data sense with
the Spotfire Table visualization; the underlying data table remains
immutable and complete in the background. The Table visualization is
g a highly manipulatable view of the underlying data table and should be
treated as a visualization, not a data table.

The data used here is BaseballPlayerData.xls

Open the baseball analysis file from Chapter 1, Show Me the Data. If you didn't save it,
just open a new analysis file and import the baseball player data.

I wrote at the very beginning of Chapter 1, Show Me the Data, that there is always
more than one way to do the same thing in Spotfire, and this is particularly true for
the manipulation of visualizations. Let's start with some very quick manipulations:

1. First, insert a table visualization by going to the Insert menu, selecting
New Visualization, and then Table.

2. To move a column, left-click on the column name, hold, and drag it.
3. Tosort by a column, left-click on the column name. To sort by more than one

column, left-click on the first column name and then press Shift + left-click on
the subsequent columns in order of sort precedence.

4. To widen or narrow a column, hover the mouse over the right-hand edge
of the column title until you see the cursor change to a two-way arrow,
and then click and drag it.
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These and other properties of the Table visualization are also accessed via
visualization properties. As you work through the various Spotfire visualizations,
you'll notice that some types have more options than others, but there are common
trends and an overall consistency in conventions.

Visualization properties can be opened in a number of ways:
* By right-clicking on the visualization, a table in this case,
and selecting Properties.
* By going to the Edit menu and selecting Visualization Properties.

* By clicking on the Visualization Properties icon, as shown in the following
screenshot, in the icon tray below the main menu bar.

[ ] » Qata] =
R &

It's beyond the scope of this book to explore every property and option.
The context-sensitive help provided by Spotfire is excellent and explains
all the options in glorious detail.

i 6404_01_BaseballTeamData Properties m
Genera

Data Title:

Appearance $i0ataT able DisplayM ame} Edit...
Fontz ¥ Show title bar

Columng Description:

Colors ;I Edit... |
Sorting

Legend

Show/Hide Items

I'd like to highlight four important properties of the Table visualization:

* The General property allows you to change the table visualization title,
not the name of the underlying data table. It also allows you to hide the
title altogether.
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* The Data property allows you to switch the underlying data table, if you
have more than one table loaded into your analysis.

* The Columns property allows you to hide columns and order the columns
you do want to show.

* The Show/Hide Items property allows you to limit what is shown by a rule
you define, such as top five hitters. After clicking on the Add button, you
select the relevant column from a dropdown list, choose Rule type (Top), and
finally, choose Value for the rule (5). The resulting visualization will only
show the rows of data that meet the rule you defined.

Shawe tMove p

Walue:

f e Dovin

1 6404_01_5 as i 6404_01_BaseballPlayerData Properties m

General Show/Hide ltems

Team |

Chi Cubs | | Data Rules:

Texas PR it Rule x| X Add...

MY Y ankees s+ | Fonts

Seattle | Colars Hits | ~ Remaove |
SOt By tupe:
L

egen IT j

5

When this rule is matched:
& Show items
" Hide items

Dizplay name:
ITop hitters

Help | QK. I Cancel |

Help | Close |

Enriching your visualizations with color
categorization

Color is a strong feature in Spotfire and an important visualization tool, often
underestimated by report creators. It can be seen as merely a nice-to-have
customization, but paying attention to color can be the difference between creating

a stimulating and intuitive data visualization rather than an uninspiring and even
confusing corporate report. Take some pride and care in the visual aesthetics of your
analytics creations!
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Let's take a look at the color properties of the Table visualization.

1. Open the Table visualization properties again, select Colors, and then

Add the column Runs.

i 6404 _01_BaseballPlayerData Properties x|
Genera
Data Color scheme groupings:

Appearance Add -
Forts B

Colar Scheme Grouping. ..
Colurning

Team
Sarting League

Color mode: One scale per.
Legend Games Played
i | =l | IE]
Show/Hide [tems A Bats
| Runs
Hits
AddFule...
Feset
|

2. Now, you can play with a color gradient, adding points by clicking on the
Add Point button and customizing the colors. It's as easy as left-clicking on
any color box and then selecting from a prebuilt palette or going into a full
RGB selection dialog by choosing More Colors....

%]

i 6404_01_BaseballPlayerData Properties

General
Data Color scheme groupings:
Appearance + [ Runs Add -
Fants -
Calumnz Edi...
Calors Remave
Sorting
Legend Color mode: Ore scale per:
ShowrHide hems || 07edert =] column = -]
W o [Maxnzg) =] Add Poirt
l:‘ Delete Point
l:‘ . l:‘ l:‘ Add Rule...

Feset

Cloze

e BLE

Help |

More Colars...

[37]




Visualize This!

3. The result is a heatmap type effect for runs scored, with yellow representing
low run totals, transitioning to green as the run total approaches the average
value in the data, and becoming blue for the highest run totals.

16404_01_BaseballPlayerData

Team =~  League Games Played At Bats Runs

NY ¥ ankees AL 154 sa4 [GEN
NY ¥ ankees AL 159 ss4 [EEN
MY ¥ ankees AL 162 529 ETEN
MY ¥ ankees AL 162 sos [
OaKland AL 116 377 55

OaKand AL 118 331

OaKand AL 122 434 76

Oakland AL 13 452

Oakland AL 134 454 52

Oakland AL 139 552 75

Oakland AL 150 801 70

Oakland AL 150 825 7]

Philadelphia NL 94 159 17

Visualizing categorical information using
bar charts

We saw how the Table visualization is perfect for showing and ordering detailed
information. It's quite similar to a spreadsheet. The Bar Chart visualization is very
good for visualizing categorical information, that is, where you have categories with
supporting hard numbers —sales by region, for example. The region is the category,
whereas the sales is the hard number or fact.

Bar charts are typically used to show a distribution. Depending on your data or your
analytic requirement, the bars can be ordered by value, placed side by side, stacked
on top of each other, or arranged vertically or horizontally.

There is a special case of the category and value combination and that is where you
want to plot the frequencies of a set of numerical values. This type of bar chart is
referred to as a histogram, and although it is number against number, it is still, in
essence, a distribution plot. It is very common in fact to transform the continuous
number range in such cases into a set of discrete bins or categories for the plot. For
example, you could take some demographic data and plot age as the category and the
number of people at that age as the value (the frequency) on a bar chart. The result,
for a general population, would approach a bell-shaped curve.
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Let's create a bar chart using the baseball data. The data we will use is
BaseballPlayerData.xls, which you can download from http://www.
insidespotfire.com.

1.

Create a new page by right-clicking on any page tab and selecting New Page.
You can also select New Page from the Insert menu or click on the new page
icon in the icon bar below the main menu.

Create a Bar Chart visualization by left-clicking on the bar chart icon or by
selecting New Visualization and then Bar Chart from the Insert menu.

Iz k|~ &

Spotfire will automatically create a default chart, that is, rarely exactly what
you want, so the next step is to configure the chart.

Two distributions might be interesting to look at: the distribution of home
runs across all the teams and the distribution of player salaries across all
the teams.

The axes are easy to change; simply use the axes selectors.

16 268 38 € CF LF RF 35

PositionE +

I Bar Chart

50
a0
30
2

(=]

=5
(=]

{Row Count) E + -

(=]
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6. If the bars are vertical, it means that the category — Team, in our case—
should be on the horizontal axis, with the value —Home Runs or Salary —
on the vertical axis, representing the height of the bars.

30

20 [ M |
6404_01_BasehalPlaver... -

Avg [Awerage] @

 + w

[Fiows Count) -
Team
League
Games Played
At Bats
Runz
Hitz
Doubles
Triples
+ Home Runs

Avg(Home Runs)

7. We're going to pick Home Runs from the vertical axis selector and then
an appropriate aggregation dropdown, which is highlighted in red in the
screenshot. Sum would be a valid option, but let's go with Avg (Average).
Similarly, select Team from the horizontal axis dropdown selector.

The vertical, or value, axis must be an aggregation because there

is more than one home run value for each category. You must
’ decide if you want a sum, an average, a minimum, and so on.

8. You can modify the visualization properties just as you did for the Table
visualization. Some of the options are the same; some are specific to the bar
chart. We're going to select the Sort bars by value option in the Appearance
property. This will order the bars in descending order of value. We're also
going to check the option Vertically under Scale labels | Show labels for
the Category Axis property.

9. There are two more actions to perform: create an identical bar chart except

with average salary as the value axis, and give each bar chart an appropriate
title (Visualization Properties | General | Title:).

1
‘\Q To copy an existing visualization, simply right-click on it and select

Duplicate Visualization.
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I Home Run Distribution
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We can now compare the distribution of home run average and salary average across
all the baseball teams, but there's a better way to do this in a single visualization

using color.

1. Close the salary distribution bar chart by left-clicking on X in the upper
right-hand corner of the visualization (X appears when you hover the mouse)
or right-clicking on the visualization and selecting Close.

2. Now, open the home run bar chart visualization properties, go to the Colors
property, and color by Avg(Salary).

3. Select a Gradient color mode, and add a median point by clicking on the
Add Point button and selecting Median from the dropdown list of options
on the added point.
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4. Finally, choose a suitable heat map range of colors; something like blue (min)
through pale yellow (median) through red (max).

You will still see the distribution of home runs across the baseball teams, but
now you will have a superimposed salary heat map. Texas and Cleveland
appear to be getting much more bang for their buck than the NY Yankees.

I's Home Run Distribution Properties m
I Horme Run DistribUl | Goreol &
Data Columnns:
26 Appearance Avg(Salary) - Settings...
21 Farmatting
Fants Color mode; One scale per:
Cateqary Asis IGradient j I[None] j = |

Walue Auis B | Max [£12015079.33) - 5| &dd Pairt

m Delete Foint

Labels
Tooltip Add Rule. ..

Legend

Trells | O [ Median ($3117611.53) -
Lines & Curves

[ Min [$1096044.49) -
Ermor Bars
Sy heats
1

Empty values Fieset

» ————
|

Avg(Home Runs) ~ + ~
T T Y
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4
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Dividing a visualization across a trellis
grid

Trellising, whereby you divide a series of visualizations into individual panels, is a

useful technique when you want to subdivide your analysis. In the example we've
been working with, we might, for instance, want to split the visualization by league.

1. Open the visualization properties for the home runs distribution bar chart
colored by salary and select the Trellis property.
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2. Go to Panels and split by League (use the dropdown column selector).
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. Spotfire allows you to build layers of information with even basic
visualizations such as the bar chart. In one chart, we see the home run
= distribution by team, salary distribution by team, and breakdown
by league.

Key Spotfire concept — marking

It's time to introduce one of the most important Spotfire concepts, called marking,
which is central to the interactivity that makes Spotfire such a powerful analysis tool.
Marking refers to the action of selecting data in a visualization. Every element you
see is selectable, or markable, that is, a single row or multiple rows in a table, a single
bar or multiple bars in a bar chart.

You need to understand two aspects to marking. First, there is the visual effect, or
color(s) you see, when you mark (select) visualization elements. Second, there is the
behavior that follows marking: what happens to data and the display of data when
you mark something.

[43]



Visualize This!

How to change the marking color

From Spotfire v5.5 onward, you can choose, on a visualization-by-visualization basis,
two distinct visual effects for marking:

* Use a separate color for marked items: all marked items are uniformly
colored with the marking color, and all unmarked items retain their
existing color.

* Keep existing color attributes and fade out unmarked items: all marked items
keep their existing color, and all unmarked items also keep their existing
color but with a high degree of color fade applied, leaving the marked items
strongly highlighted.

The second option is not available in versions older than v5.5 but is the default
option in Versions 5.5 onward.
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The setting is made in the visualization's Appearance property by checking or
unchecking the option Use separate color for marked items. The default color
when using a separate color for marked items is dark green, but this can be changed
by going to Edit | Document Properties | Markings | Edit. The new option has the
advantage of retaining any underlying coloring you defined, but you might not like
how the rest of the chart is washed out. Which approach you choose depends on
what information you think is critical for your particular situation.

When you create a new analysis, a default marking is created and applied to every
visualization you create by default. You can change the color of the marking in
Document Properties, which is found in the Edit menu. Just open Document
Properties, click on the Markings tab, select the marking, click on the Edit button,
and change the color.
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You can also create as many markings as you need, giving them convenient names
for reference purposes, but we'll just focus on using one for now.

How to set the marking behavior of
a visualization

Marking behavior depends fundamentally on data relationships. The data within

a single data table is intrinsically related; the data in separate data tables must be
explicitly related before you configure marking behavior for visualizations based on
separate datasets.

When you mark something in a visualization, five things can happen depending on
the data involved and how you configured your visualizations:

Conditions

Behavior

Two visualizations with the same underlying
data table (they can be on different pages

in the analysis file) and the same marking
scheme applied.

Marking data on one visualization will
automatically mark the same data on
the other.

Two visualizations with related underlying
data tables and the same marking
scheme applied.

The same as the previous condition's
behavior, but subject to differences in
data granularity. For example, marking
a baseball team in one visualization will
mark all the team's players in another
visualization that is based on a more
detailed table related by team.

Two visualizations with the same or related
data tables where one has been configured
with data dependency on the marking in
the other.

Nothing will display in the marking-
dependent visualization other than what
is marked in the reference visualization.

Visualizations with unrelated underlying
data tables.

No marking interaction will occur, and
the visualizations will mark completely
independently of one another.

Two visualizations with the same underlying
data table or related data tables and with
different marking schemes applied.

Marking data on one visualization will not
show on the other because the marking
schemes are different.
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Here's how we set these behaviors:

1. Open the visualization properties of the bar chart we have been working
with and navigate to the Data property.

i 6404_01_BaseballPlayerData Properties m

Data Data table: =

Appearance E 6404_01_BaseballPlayerData ~

Fanits tarking:

Ez:z[n;m Il tarking j
Sorting Data limiting

Legend

Lirnit data using markings:

Show/Hide tems ] m Marking Mew...

2. You'll notice that two settings refer to marking: Marking and Limit data
using markings.

3. Use the dropdown under Marking to select the marking to be used for the
visualization. Having no marking is an option. Visualizations with the same

marking will display synchronous selection, subject to the data relation
conditions described earlier.

4. The options under Limit data using markings determine how the
visualization will be limited to marking elsewhere in the analysis.
The default here is no dependency. If you select a marking, then the
visualization will only display data selected elsewhere with that marking.

using markings. If you are using the limit data setting, select no

M It's not good to have the same marking for Marking and Limit data
Q marking, or create a second marking and select it under Marking,.
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You're possibly a bit confused by now. Fortunately, marking is much harder to
describe than to use! Let's build a tangible example.

1.

We'll start a new analysis, so close any analysis you have open
and create a new one, loading the player-level baseball data

(BaseballPlayerData.xls).

Add two bar charts and a table. You can rearrange the layout by left-clicking
on the title bar of a visualization, holding, and dragging it. Position the
visualizations any way you wish, but I would suggest placing the two bar
charts side by side, with the table below them spanning both.

a1

Q

Save your analysis file at this point and at regular intervals. It's
good behavior to save regularly as you build an analysis. It will
save you a lot of grief if your PC fails in any way. There is no
autosave function in Spotfire.

For the first bar chart, set the following visualization properties:
Property Value
General | Title Home Runs
Data | Marking Marking
Data | Limit data using markings Nothing checked
Appearance | Orientation Vertical bars
Appearance | Sort bars by value Check
Category Axis | Columns Team
Value Axis | Columns Avg(Home Runs)
Colors | Columns Avg(Salary)
Colors | Color mode Gradient

Add Point for median

Max = strong red; Median = pale
yellow; Min = strong blue

Labels | Show labels for

Marked Rows

Labels | Types of labels | Complete
bar

Check

[47]




Visualize This!

4. For the second bar chart, set the following visualization properties:

Property Value

General | Title Roster

Data | Marking Marking

Data | Limit data using markings Nothing checked
Appearance | Orientation Horizontal bars
Appearance | Sort bars by value Check

Category Axis | Columns Team

Value Axis | Columns Count(Player Name)
Colors | Columns Position

Colors | Color mode Categorical

5. For the table, set the following visualization properties:

Property

Value

General | Title

Details

Data | Marking

(None)

Data | Limit data using markings

Check Marking

Data table:

Ed 6404_01_BaseballP

I arking:
I [Mone]

Data limiting

Limit data usging markings:
||Z| W Marking

Columns

Team, Player Name, Games
Played, Home Runs, Salary,
Position

Now start selecting visualization elements with your mouse. You can click on
elements such as bars or segments of bars, or you can click and drag a rectangular

block around multiple elements.
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IHome Runs IRoster
28 Dita table: Data table:
E6404_01_Basebal... ~ Arizona E5 6404 01 |
24 Marking: Cincinnati Marking:
M Marking ~ Chi Cubs B Marking
20 Color by: LA Angels Color by:
5 Avg(Salary) - Tororto Position | |
& 15 @ Max (12015079.33) Cleveland L
3 Median (3117611.93) e Detror ®®
o 1230 @ Min (1096044 44) £ 3B
5 12 p  Mibwalk c
Gl E WY Yan »CF
E g 2 Fittsburgh @LF
i @
B SanFra.. -
H )=
4 Texas
Boston
a
Oakland
EELELR5 88808
=R S 2
SEEIEEZZcizEES
& c
r SUTEETSE 4 f 01 2 3 4 5 B 7 8 8 10 11 12
Team v + w Count(Player Hame} » + =~
I Details
Team Player Name Games Played Home Runs Salary Position
Minnesola Torii Hunter 98 14 soooooo CF
Minnescta Lew Ford 147 7 385000 CF

When you select a bar on the Home Runs bar chart, the corresponding team bar
automatically selects the Roster bar chart, and details for all the players in that team
display in the Details table. When you select a bar segment on the Roster bar chart,
the corresponding team bar automatically selects on the Home Runs bar chart and
only players in the selected position for the team selected appear in the details.

There are some very useful additional functions associated with marking, and

you can access these by right-clicking on a marked item. They are Unmark, Invert,
Delete, Filter To, and Filer Out. You can also unmark by left-clicking on any blank
space in the visualization.

Play with this analysis file until you are comfortable with the marking concept
and functionality.

Visualizing trends using line charts

The Line Chart visualization is typically used to show trends, usually trends over
time, but any functional relationship will work; infant mortality rate versus GDP per
capita, for example. In many ways, the line chart is just what we would have called
a graph in science class, plotting y against x and connecting the dots.
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Visualize This!

We need some new data to create a classic temporal line chart. I pulled some market
interest rate data for the Czech Republic, Sweden, and the United Kingdom from the
European Commission's Eurostat website. The plots illustrate the banking crisis that
hit Sweden in 1992 and the Czech currency crisis of May 1997.

1.

4.

Open the analysis file you've been working on or start a new analysis file,
and import the Excel file containing the data (MoneyMarketInterestRates.
x1s, which you can download from http://www.insidespotfire.com).

Now create a new page in the analysis, and add a Line Chart visualization,
using either the Insert menu or the line chart icon in the icon tray.

I S

You have a choice now. You can open the visualization properties and make
the necessary settings there, or you can use the dropdowns available directly
in the visualization. If you added the market interest rate data to an existing
analysis file containing baseball data, Spotfire would pick the baseball data
by default, and you would have to change the data table assigned to the
visualization. Depending on your visualization settings, you may have a
data table selector in the legend. If you don't, you can change the data table
through the visualization properties.

ILine Chart

145 Data table:

£6404_01_Basebal... +

135 Marking:

M Marking -
Line by:

M5 (Hone) ~
Color by
(Hone) -

125

105

95 @ Al vslues

a5

| sumBatting Average) = + v |

75
1B 28 3B [ CF LF RF =)

In either case, here are the settings you need to make:

Property Value

Date table MoneyMarketInterestRates
X-axis Time

Y-axis One-Month Rate

Line By Country

Color By Country
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5. Explore some of the other properties, such as displaying markers. The data
has a monthly granularity, so you'll see a lot of markers. If you like the look,
you can also modify the width of the line and the size of the markers. The
settings in the visualization properties are all pretty obvious.

IInterest Rates 1986-2014
Drata table:
35
EH 6404_02_Money... -
5 30 harking:
H Marking ~
+ 25
s Lire by:
20 Country ~ +
g 15 " Color by
g :JL] L Country ~ + -
-] 10 i J - N
= " @ Crech Republic
o
E 5 - @ Sweden
2 e W 0 United Kingdam
0 T
AMME86 1MME31 1MMS36 1MJ2001 AM2006 AM2011
Date -

As an exercise, try creating a bar chart with the same data to show the trend. The
best I could do was to a trellis. I think line charts are simply much better at showing
trends, but sometimes the data or the purpose of your analysis can make a difference,
so always keep an open mind.

Czech Republic Swveden United Kingdam
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Visualizing proportions using pie charts

The Pie Chart visualization is useful for showing simple proportions for a limited
number of variables. If you have four values to compare, then the familiar pie slices
can be a powerful visual aid. Increase to ten values of near-equal proportion, and
you lose the audience. The slices must also be mutually exclusive and add up to a
meaningful whole, such as 100 percent. The popular media are guilty of presenting
opinion poll pie charts that add up to more than 100 percent.

Also, because the proportions are determined by angles and triangular section areas,
people have difficulty accurately estimating the proportions, especially when they
are close. Therefore, pie charts are almost always labeled with numbers. There is

an excellent article at http://eagereyes.org/techniques/pie-charts on the
advantages and limitations of the pie chart.

Let's look at the pie chart in Spotfire.

The data we'll use here is BaseballPlayerData.xls, which you can download from
http://www.insidespotfire.com.

1. Create a new page in your analysis and add a Pie Chart visualization using
the Insert menu or the pie chart icon (I'll leave you to pick it out).

2. Use the baseball player data table, color the pie chart by position, and select
Sum(Runs) for the Size property. Sector percentage labels are shown by
default, but do explore the other label options.

3. Duplicate the pie chart, and change the Size property to Sum(Stolen Bases).

Finally, create two bar charts that replicate the two pie charts you
just created.

Which charts do you think provide the best visual insight into the data? Pay
particular attention to the total runs for Third Base (3B), Right Field (RF), Center
Field (CF), Left Field (LF), and Short Stop (SS), particularly if you remove the labels
from the pie chart. Is the stolen bases pie chart the better of the two pie charts? Why?
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I Sum(Runs) per Position I Bar Chart

3500
3000
2600
2000
1800

1000

Sum(Runs) + + =

500
0

I Sum(Stolen Bases) per Position I Bar Chart

* + v

g

Sum(Stolen Bases)
8

o8

28] (17/54% )}

LF CF 2B S5 1B 3B RF C

Position = + «

CF S5 2B LF RF 3B 1B C

Position = + «

Data table:

£ BaseballPlayerData +
Marking:

B Marking

Color by:

Position » + -

® 1B
@25
@3B
@c
@®cF
®OLF
@®FRF
®ss

Data table:

Ed BaseballPlayerData
Marking:

B Marking

Color by:

Position = + «

®1E
@®:E
38
@®cC
@®CF
OLF
@ RF
®ss

Visualizing relationships using scatter

plots

The Scatter Plot visualization, for me, is one of the most powerful and versatile
analytic tools in your visualization tool kit. The scatter plot's main strength is in the
exploration of relationships between variables, height and weight, for example. Using
just the x- and y-axes, you can conduct a simple two-dimensional analysis. However,
the color, shape, size, and trellis properties provided by Spottfire offer the potential to
increase the dimensionality of your analysis when it makes sense to do so.
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As well as visualizing the correlation (or lack of correlation) between two variables,
a scatter plot can reveal unusual and nonlinear trends, clusters, gaps, and, crucially,
outliers in the data.

Let's take another look at the baseball data. Remember we looked at run totals and
salary levels for the different teams using a bar chart, and we were able to get a
sense of how much value for money the different teams appeared to be getting.
The scatter plot allows you to take a more analytical look at such questions:

Is there any correlation between the salary paid and home runs achieved?

1.

Return to the analysis file you've been working on or create a new analysis
file and import the player data.

Create a new page and insert a scatter plot, using either the New
Visualization option from the Insert menu or the scatter plot icon in the
toolbar just below the main menu. Spotfire will create a default visualization,
but it won't be the one we want and you'll need to change a few settings.

Like the other visualization types we looked at, you can open up the full
visualization properties dialog (Edit | Visualization Properties) for the
scatter plot and work your way through the options you need to configure or
you can work directly on the visualization for many of the properties, such as
axes, data table, marking, color, and others.

Try the following settings to begin with:

Property Value

Date table BaseballPlayerData
X-axis Salary

Y-axis Home Runs

This is the basic plot we want—Home Runs vs. Salary —but it's not quite
right because Spotfire has chosen a Color by setting (probably player
position), and each dot (or bubble) represents a single row in the table.

The granularity of the table is at the player level, so we are currently looking
at the correlation between individual player salaries and individual home
runs scored.

This initial plot is a perfectly valid analysis and shows a weak correlation
between salary paid and home runs scored, but it is a little noisy. It might be
better to remove the color for now and raise the granularity to the team level.
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5. Make some further settings as follows:

Property Value

Marker by Team

X-axis Sum(Salary)

Y-axis Sum(Home Runs)

Color by None (select Remove)

Labels Label By | UniqueConcatenate(Team)

Show labels for | Marked rows

6. Inaddition, to make the x-axis salary figures more readable, make the
following change to the Formatting property:

. Sum{Home Runs) ¥s. Sumi{Salary) Properties m
Geners
Data Aes:

Appearance #: Sum(S alary) Currency Reset |
Formatting 't Surm{Home Fung)
Fonts
H-anis
-amis
Colors Categary: Decimals:
Giza |General I[.-’-‘-.uto] j [T Use thousands zeparator
Shape Percentage Cumrency:
S cientific English [United States] [§ hd

Label: Number I gl . ( 11$] J
T aoltip Custom Megative numbers:
Legend [-12341 =l
Trellis ¥ Lse shart number farmat
Line Connection
tarker By
Lines & Curves
Eror Bars Sample:
Subsets |-1.2341k
ShowsHide ltems

=

The plot resulting from these changes is a bit more coherent. Each spot now
represents a team, and the analysis looks at the total home run count for
each team against the total salaries paid by each team. There is a potential
nonlinear but positive correlation between salary and home runs, especially
if we discount a number of outlier teams (marked).
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Outliers can and should ultimately be identified using statistical methods,
but the scatter plot provides a quick, if subjective, way to look for trends and
outliers. You can make your own mind up as to whether too many teams are
discounted in the screenshot to highlight a perceived trend in the data.

The next step would be to perform a statistically robust analysis.

Marker by is an important property of scatter plots and allows
you to aggregate up to broader levels of granularity, assuming the
. reference points are in the data. In our baseball example, we have
& player, team, and league references. Note that the granularity of the
L= visualization is determined by the Marker by setting, whereas the
actual number of bubbles is affected by any Color by and Shape by
settings. If there are seven player positions, and you mark by team
and color by position, you will see up to seven bubbles per team.

I Sum{Home Runs) vs. Sum{Salary)
240 o
2 [Tecs] Outliers
220
210 | “{,
200 Cleveland
w6 [ cnoma ]
" 180 ¢
K 170 @ [Arizona |
b g | LouEton | ®
E‘ 1=t ® Chi Cubs
£ 140
1]
= 130
£ 120
E 110
=
M 100
a0
a0
= = = = = = = = = = =
() = () ) ) () = 5 Z E =
= & & =+ [re} o) = 2 =] = z
i L i o -3 =4 = =2 2} S 2
bad “
Sum(Salary) -
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Let's increase the dimensionality of the analysis by configuring some more
settings: bubble size and color.

7. Make some further settings as follows:

Property Value

Size by Count(Player Name)

Color by League

Appearance Use separate color for marked items

Al

After making the Size by setting, you might need to
‘Q manually adjust the size of the bubbles to create a pleasing

visual range. The relative sizes will always remain
proportionate to the Size by setting.

. sum{Home Runs) ¥s. Ssum{Salary) Properties m
Geners

Line Connection
Marker By

Lines & Curves
Ermor Barg
Subsets
Show/Hide Iters

Data tarker zize:
Appearance v:
Formatting -
Size by:

Fonts
52_2is Count({Player Hame)
W-amiz Scale:
Colors & From min to max

Minlimit  [Automatic =
Shape
Lahels b 3 lirmit: IAutDmatlc ﬂ I
Toaltip " From 0 to max absolute walue
Legend M I ﬂ I
Trelliz

Help |

Cloge
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The scatter plot now shows us two further pieces of information: how the

salary-home run correlation varies by league and by number of players in a

team. It's clear that the four highest salary rosters belong to American League
teams, three of them are achieving a reasonable return of home runs, and one
of them-LA Angels-is below the overall trend of home runs per dollar spent.
In this regard, the LA Angels could be considered an outlier, illustrating how
the definition and identification of outliers often depends on context and

data selection.

I Sum{Home Runs) vs. Sum(Salary)

240
230
220
210
200
190
180

+ w

h

160 Y
130

140

i
120 '.
110

100

a0

a0

Sum(Home Runs) -

51000
F20.0M
F30.0M
F40.0M
F50.0M
FE0.0M

Sum(Salary} -

170 [Boston |

F70.0M

Ha0.0m

MY Yankees

F30.0M

F100.0m

F110.0M

Data table:

EE6404_01_Basebal...

Marking:
B Marking -

Marker by:
Team = + »

Colar by
League « + -
@ AL
@ L
Shape by
(Hone)
O Al values

Size by

-

Count(Player Hame)} -

W=z
« 2B
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Let's go into information overload now and add further detail for
player position.

8. Configure the Shape by property to shape by Position. You can customize
the shapes assigned to each position if you wish.

. Sum{Home Runs) ¥s. Sum{Runs) Properties m
Geners

Data " Fixed shape
Appearance ' Shape by colurmn valles
Fi i
Himating  Tiled markers
Fonts
s " Pies [only applicable in combination with Marker by]
-amis — Shape definition

Calors Columnsz; Position » + - Settings... |

Size Shape scheme:

r 2R
Toaltip <> 3B
Legend s C
Trelis v CF
Line Connection <] LF
M-arker By [;> RF
Lines & Curves f— o5
Errar Bars
Subzets

Show/Hide ltems

|

[59]



Visualize This!

The visualization resulting from these changes is very information dense, but it does
give you a picture of the potential correlation between team payroll and home runs
scored, broken down by position and player roster numbers. You can also continue
to identify individual teams by marking a point of interest and reviewing the

label displayed.

I Sum{Home Runs) vs. Sum(Salary)

Drata table:

an -‘ ES6404_01_Basebal... «

flarking:

an B Marking ~

Marker by
Team ~ +

- Color by
League ~ + -

® AL
O

Shape by
Position ~ + -

M1
o
& 3B
A C
W CF
4 LF
> RF
= 55

Ta

2]

+

40

30

20

Sum{Home Runs) «

10

Size by:
Count{Player Hame)}

= =
= =1
=g u

Ll

f/" Y
'.\___) =4

& =1

F10.0M
F15.0M
F20.0M
F25.0M
F30.0M
F35.0M
$40.00
F45.0M

SumiSalary} -

‘\l@ To make the picture a little clearer, configure the Trellis property to

split panels by Position.
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Visualizing hierarchical relationships
using treemaps

The treemap is a relatively recent invention (early 1990s) to visualize hierarchical
data in an easily perceptible proportionate way, making efficient use of space. Ben
Shneiderman's account of the development of the tree map (http://www.cs.umd.
edu/hcil/treemap-history/) shows how worthwhile it is to always look for new
ways to visualize data.

In just a few quick steps, you can create a Treemap visualization with Spotfire and
add the additional dimension of color to the visualization. A good example of the
use of a treemap is the visualization of international gross domestic product (GDP)
figures. We're going to take figures published by the World Bank for 2013 (http://
data.worldbank.org/data-catalog/GDP-ranking-table), with some added
regional classification, and plot them as a treemap. You can download the data file
you need, GDP_Data.csv, from http://www.insidespotfire.com.

1. Import the GDP data into your analysis.

2. Create a new page and insert a Treemap visualization using either the New
Visualization option from the Insert menu or the treemap icon in the toolbar
just below the main menu.

2 o«

Spotfire will create a default visualization, but as usual, you'll need to change
a few settings to get the configuration you want.
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Visualize This!

3. The Treemap visualization has three key properties: Hierarchy, Size, and
Color. The hierarchy determines the main structure of the treemap and is
defined as a series of columns with some hierarchical relationship. The levels
in the hierarchy of the treemap are represented as rectangles containing other
rectangles. We're going to add region and country as our hierarchy for the

GDP example:

“I Treemap Properties m
General
Data Higrarchy:

Appeatance Region » Country Abbreviation v + - Settings... |
Fants
Calorg

Size

Hierarchy
Labels
Taaltip

Legend

Trelliz

Subsets
Show/Hide lterns

The order in which you add the columns will determine the order of the hierarchy.
You can add more levels, if they exist in the data, by simply clicking on the
dropdown arrow to the far right of the Hierarchy column selection.

The next step is to define how the rectangles in the hierarchy should be sized.

The Size property is the factor or quantity you are interested in visualizing; in our
example, this is the GDP values for each country, contained in the column GDP
USD Million. You must also select an aggregation function. In our example, there
is only one GDP value for each country, so the aggregation method is irrelevant; but
you still have to pick a method. We'll just go with Sum(GDP USD Million). If there
was more than one GDP value per country — different years, for example — then the
aggregation method becomes more important: would we want to look at the total or
average GDP over the time period, for example?
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The final property is Colors, which is optional but can add either a more visually
compelling representation of the treemap hierarchy or an extra dimension of
information. Simply select the column to color in the Colors property. We're going
to use region. Again, an aggregation method is required; the standard aggregation
to handle a string variable such as Region is UniqueConcatenate, which essentially
extracts a unique list of values from the column to which it is applied. Select Unique
values as the Color mode, which assigns one color to each region.

The result is, I hope you agree, a very striking and compact comparison of GDP
across the world. The relative proportions of the rectangles provide a clear
comparison of economic activity, and the hierarchical arrangement organizes the
information in a geographically relevant way. Compare the results with what you
could achieve (or not as the case may be) with a pie or bar chart. I'll leave that as an
exercise for you to try.

GDP (USD Million) for 2013

Asia Morth America Marking:
M Marking -

Calor by
UniqueConcatenate... -

@ Africa
O Asia
) Europe
@ North America
@ Oceania
@ South America
Size by
Surm(GDP (USD mill... ~

Hierarchy:
Re... » Co... v + ~«

[63]




Visualize This!

If you click on a hierarchy descriptor, such as South America, the treemap will zoom
in to that region for a closer look:

(&l » South America

Key Spotfire concept — filters

You should have noticed by now the filter panel on the right-hand side of each
page. By default, every column, or variable, in the data tables in the analysis file is
represented in the filter panel by a filter. Each of those filters contains every value in

the data for the respective column.
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There are six filter types to cover the range and extent of the data that can
be encountered.

Filter Type Good for

Range filter Allows you to filter a range of values. Very good for columns with
large, continuous sets of numerical data or dates.

Item filter Like the range filter, it uses a slider, allowing you to select one
value at a time, including All and None. Can be used for small and
medium lists of text values or discrete number sets (integers rather
than decimals).

Check box filter Allows you to select one or multiple values by checking or
unchecking a box. Good for relatively small sets of text values or
integer number sets.

Radio button filter | Similar to the check box filter, but restricts the selection to a
single value. Good for relatively small sets of text values or
integer number sets.

Text filter Allows you to enter a string of text and finds matches in the data as
you type. Good for large sets of text values.

List box filter A bit like a text filter except you see a full list of all possible values,
which you can select (one or multiple) or limit using a search string.
Good for small or large sets of text values.

When you filter something on one page in Spotfire, the filter is applied to all pages
in your analysis because, as we saw with marking, Spotfire is designed to be
consistently interactive across your analysis, not just on individual pages.
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Like marking, however, you can define multiple filtering schemes to isolate filter
behavior on individual pages or across groups of pages if you so wish. To use
multiple filtering schemes, first go to Document Properties and create a new filtering
scheme, giving it any name you like. Then, check the Show filtering scheme menu
in Filters panel option. You will now be able to choose which filtering scheme to use
on each page from a dropdown at the top of the filter panel.

Document Properties m |

. Generall Libraryl Markings Filtering Schemes | F'rnpertiesl

™ Show filkering scheme menu in Filkers panel

Ayailable filtering schemes:

Filtering scheme Mew, ..

FRename...

[elete

0

You can apply filters by going to the filter panel and making the desired selection(s),
but you can also filter directly on visualizations through the marking functionality.
The filtering scheme principle still applies, with a given filter action applying across
all pages with the same filtering scheme.

Let's look at the scatter plot we created to explore the possible correlation between
the salary bill and the home run count of American baseball teams.
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Mark the outlier teams we identified before, and then right-click on the marked
section and select Filter Out.

I Sum{Home Runs) vs. Sumi{Salary)
240 ® Drata takle:
230 E£6404_01_Basebal
220 arking:
210 M Marking -
200 Cleveland _ Marker by:
190 @ ﬂ Marked Rows 3 Linmark
3 180 . J ; :
; et
= 170 : h Update Lines and Curves
_Ch| Sox
3 160 - I Reset Label Positions Delete
T 150 ’ = Filker Ta
E are »
2 140 Filter Qut
o
130 Reset Zoom
E 130 Add Marked to List
E 110 53| Copy Mew Lisk from Marked. .,
i 100 Copy Visualization Remowe Marked From List
a0 Duplicate Visualization Search Marked in Lisks
1 Switch Wisualization To b

The result is to filter out all rows in the underlying data for the marked teams:

I Sum{Home Runs) vs. Sum(Salary)
210
©
200
130
180
170
3 160 .. .
-
150
v o0
= 140
g
2 130 .. ..
o O
E 120 .. .
= 110
i
. o G @ e
a0 ..
&0 [
E 8 &8 &8 8 &8 &8 & 5 & Z
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The visualization has readjusted. The key principle to grasp, however, is that any
other visualizations in your analysis based on or related to the same data will also
now be similarly filtered.

To reset all filters, click on the reset filter icon or select Reset All Filters from the
Edit menu.

3

BT

You can, of course, also manually set any combination of filters using the filter panel.
Try filtering out each of the two leagues in turn by unchecking them in the filter
panel. Does one show a stronger correlation between salary and home run count
than the other?

Enhancing tabular presentations using
graphical tables

The Graphical Table visualization is an enhanced version of the Table visualization
that allows you to pack a lot more visual information into the presentation.
Alongside regular table columns, you can add sparklines, calculated values,

conditional icons, and bullet graphs.

Sparklines are miniature line charts. You could, for example, create a graphical table
of countries with a sparkline showing the interest rate in each country over time.

Country Interest Rate 1996-2014

Czech Republic _-L\,______
Sweden —-""*L-Ld_._____

United Kingdom

T T e——

Calculated values are simply calculations, usually involving aggregation of the
data. For example, we could list our baseball teams and provide a column for total
runs scored.
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Conditional icons such as upward and downward arrows can be associated with a
rule such as above or below average.

Team Stolen Bases  Above/Below Average
LA Angels 146 #
LA Dodgers 42 3
Milwaukee 45 3
Minnesota 85 +

Bullet graphs are a miniature representation of how one variable compares to
another. The vertical bar represents variable 1, a target perhaps; the horizontal line

represents variable 2; and the color shading can be configured to represent points of
interest, such as percentages.

Team Stolen Bases versus Home Runs

LA Angels ﬁ
*-

LA Dodgers cpjen bases
Total home runs
Milwaukee  75% of home nns

Minnesota

Let's work through an example to see how a graphical table is configured.

The data we use here is BaseballPlayerData.x1ls, which you can download from
http://www.insidespotfire.com.

1. Open an analysis file with the baseball data already loaded or create a new
analysis file and load the data.

2. Create a new page, and insert a Graphical Table visualization (use the Insert
menu or click on the graphical table icon below the main menu).

= [k
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3. Although a graphical table is presented in table form, it has axes. For the

Rows axis, you select the data columns you want to include, and for the

Columns axis, you define the graphical table elements you want to use. If
you include multiple rows, Spotfire will nest the columns you select and

apply the graphical table elements to the deepest level.

General

Data
Appearance
Fants

Ayes

Legend

Subsets
Show/Hide Items

6404 _01_BaseballPlayerData Properties

Axes

Fows:

Team|v + v Settings... |
Columns:

Name | Type | bdd  w

Settings... |
Femayve |

fove p |
I mve Do |

4. Select Team for the rows axis.

5. We're now going to define four columns, or graphical elements, by selecting

6.

from the Add dropdown in the Columns section of the Axes property.

We're going to use the graphical table to analyze the ratio of stolen bases
to home runs across all the teams. Let's start with a simple calculated value
to aggregate the number of stolen bases for each team (remember that the
rows in our data are at the player level). Select Calculated Value from the

dropdown selection.

add - |

Sparkline

Calculated Value |

Icon

Bullet Graph
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7. You will now be presented with Calculated Value Settings. The Values
property should be selected by default. Under Calculate values using,
select the Stolen Bases column and the aggregation method, Sum. There is
an option to add color rules to the calculated value, but we're not going to

define any.

Calculated ¥alue Settings — Calculated ¥alue n
Geners
Data Calculate values using:

Fi liil
CEE—
Actions Rules:

Tooltip Add Rule... |

8. Before you click on Close, select the General property and give the
calculated value an appropriate name, such as Stolen Bases. Now
click on Close.

9. Next, we're going to add a conditional icon, so select Icon from the Add
dropdown list. This time, the conditional icon settings will open.

10. We're interested in the Icons property, and we're going to add some
rules. First, under Calculate icons using, select Sum(Stolen Bases).
Second, delete any existing default rules. Third, add rules for less than
average and greater than or equal to average, selecting a down and up
arrow, respectively. Finally, give the graphical element a suitable name,
such as Above/Below Average.

Add Rule x|

Fiule tppe:

I Less than

Le

Walue:

| Average =

Calar:

(0] I Cancel
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11. We'll complete the graphical table with a bullet graph, so select Bullet
Graph from the Add dropdown selection. When the bullet graph settings
dialog opens, we're going to configure the Bullet Graphs and Color
Ranges properties.

12. Under the Bullet Graphs property, select Sum(Stolen Bases) for the
Calculate values using setting, and Sum(Home Runs) for the Calculate
comparative values using setting. The former defines the horizontal bar
of the bullet graph, the latter defines the vertical line.

13. Under the Color Ranges property, check the box next to Show color ranges,
select a suitable color for the default Current ranges and their limits setting,
and add a second color range by clicking on the Add button. Right-click on
the column selection dropdown that appears, select Custom Expression...
and enter the expression Sum(Stolen Bases) * 0.75. Experiment with the
colors to get a pleasing combination.

14. Give the bullet graph a suitable name, such as Stolen Bases versus Home

Runs.
Bullet Graph Settings — Stolen Bases versus Home Runs m
General Color Ranges
Data ¥ Show calor ranges
. . Add
Formatting Current ranges and their limits:
Bullet Graphs I j I
Color Ranges
Actionz Sumf[Home Runs]) * 0.5 - X

Tooltip

1=l
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15. If you wish, you can add a further calculated value for home runs. The final
result is an information-rich and visually appealing table.

16404_01_BaseballPlayerData
Team Stolen Bases  Above/Below Average  Home Runs Stolen Bases versus Home Runs
Arizona 66 '] 170 — I
Atlanta a4 + 145 p— |
Baltim ore 70 3 159 e— |
Boston 33 '] 164 o I
Chi Cubs 60 '} 161 — |
Chi Sox 110 4 178 — |
» Cincinnati 61 ¥ 193 e I
G Cleveland 54 ¥ 190 s I
¥ Colorado 40 3 (1) J— |
E Detroit 61 3 104 p— |
Florida 93 + 119 —— |
Houston 111 + 154 — I
Kansas City 35 3 95 I
LA Angels 145 + 118 :

I'll leave you to explore the sparkline element. It's just a matter of selecting a suitable
x- and y-axis for the sparkline from the data table.

Summary

This chapter has taught you how to use a good cross-section of Spotfire
visualizations and highlighted where their analytical strengths lie. You should now
be able to build and configure the various visualization types but also, if you haven't
already thought about such things, gained some insight into the science and art of
data visualization.

You saw how the Table visualization is an easy and traditional way to display
detailed information in tabular form; how the Bar Chart visualization is excellent
for visualizing categorical information, such as distributions; how the Line Chart
visualization is ideal for analyzing trends; usually, in time, but not necessarily; and
how the Pie Chart visualization is good for visualizing simple proportions, but how
it does have its limitations.
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The versatility and power of the Scatter Plot visualization for analyzing relationships
and providing multiple levels of presentation through its color, shape, size, and
trellis properties should be clear to you. You should appreciate the Tree Map
visualization's ability to compare the relative proportions of the elements in a
hierarchy in a very compact and visually intuitive way. You should already be
thinking of how to apply the Graphical Table visualization to create information-rich
and visually appealing tabular presentations.

You learned how to enrich your visualizations with color categorization and divide
a visualization across a trellis grid. This chapter introduced you to the key Spotfire
concepts of marking and filters.

With the previous chapter and the current one under your belt, you should now
be ready to begin using Spotfire to build your own analyses. Import some data
that means something to you into a Spotfire analysis file, and experiment with the
visualizations covered in this chapter. Explore the properties we haven't covered,
and use the inline help to guide you. It is an excellent reference library.

In the next chapter, you will learn how to enhance the visualizations you build
with controls, context, and collaboration tools. These additional techniques and
functionality will allow you to develop rough, ad hoc analyses, and visualizations
into professional analytic dashboards and applications for use by a wider audience.
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The first two chapters showed you how to work with data and create visualizations.
This chapter is all about adding context and input controls to your Spotfire analyses.
It will show you how to quickly transform even simple analyses into professional
and powerful analytical toolkits that you can share with others or even develop for
large enterprise audiences. You will learn how to annotate your analyses and add
input controls that allow you and others to do "what if" explorations.

You can spend a lot of time shaping and modeling your data, and building cool,
insightful visualizations. To realize the full benefit of all your hard work, especially
if you intend to share your analysis with anyone, it's really worth spending some
extra time considering how the analysis is presented and how easy it is for you
and others to change options and parameters.

Even the most static dashboard-style report will usually benefit from the inclusion
of some form of user-definable parameters, and a visually appealing and well
annotated analysis will draw people in and encourage engagement. Visualization
titles, information and instructions, and good overall layout and organization are
essential design principles.

There are two quotations from the late Steve Jobs, the former CEO of Apple, that I
particularly like, and they are very relevant to the philosophy of this chapter:

Design is not just what it looks like and feels like. Design is how it works.
Details matter, it's worth waiting to get it right.
In this chapter, we will cover the following topics:

* Framing your analysis using text areas
* Key Spotfire concept —document properties.

* Increasing interactivity using property controls
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* Providing summary information at a glance
* Customizing the filter panel

* Getting details of marked items

* Annotating data using tags and lists

* Creating analysis snapshots using bookmarks

At the end of this chapter you will be ready to share your work and collaborate.

Framing your analysis using text areas

Spotfire's Text Area, though not strictly speaking a visualization, is as important

as any of the visualizations on your analysis page. In terms of insertion on the page
and maneuvering within the layout, the text area behaves in exactly the same way as
a visualization, so treat it as one.

In its simplest form, the text area can be used to add some text to support your
analysis: a title and brief description or some usage instructions. You can enter
text plainly or take advantage of the text area's underlying HTML base for more
sophisticated presentations. If you don't know much about HTML, the W3Schools
website (http://www.w3schools.com/html/) is an excellent starting point. It's
not that difficult to pick up some basic techniques.

However, the text area is much more than just a text area. In it, you can embed input
fields, dropdown menu controls, images, URLs to external content, action buttons,
filters, and even those visualization elements that are available to graphical tables
such as conditional icons, calculated values, bullet graphs, and sparklines.

Let's start with a simple example using data from BaseballPlayerData.xls,
which you can download from http://www. insidespotfire.com.

1. If you saved the scatter plot analysis of the baseball data, open it now or
else just reload the baseball player data into a new analysis file and rebuild
the scatter plot. You want to plot Sum(Runs) against Sum(Salary) and set
the marker by property to Team.
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2. Now, insert a new text area in exactly the same way as inserting a
visualization. In the Insert menu, there is a separate entry for New Text
Area, or you can click on the text area icon in the tool bar just below the

main menu.

P E

By
1]
o

3. When you insert the text area, Spotfire will place it on top of the scatter plot
across the width of the page. We want to move it to the side, so left-click
the text area title bar, hold and drag into position. Resize by moving the
cursor over the vertical line between the text area and the scatter plot until
it changes to a vertical line with two arrows. Then simply click and drag to
narrow the text area and widen the scatter plot.

Text Area

Er e

Text

Area ek

w P —

-

.....

Click and drag text area
tothe left of scatter plot

Click and drag text ares boundary tothe leftto narrow the ares

4. Right-click anywhere inside the text area and select Edit Text Area. You can
simply begin to type text using the dropdown formatting options to change
the font or general styling.

Text Area
Arial * 10 -
B 0 &x= == %—

(R
=] i~
lﬂl‘
4
&
4
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5.

If you like, you can change the title of the text area or hide it by right-clicking
anywhere in the text area, selecting Properties, and unchecking the Show
title bar option.

If you're interested in exploring the HTML functionality, right-click on
the text area and select Edit HTML. You'll see how Spotfire has already
formatted your text using HTML tags.

You might like to include a major league baseball logo. Simply click on
the insert image icon and navigate to a suitable saved image.

Text Area

]

Arial ~ 10 -

B

—_
s
—_—

& & - f-

libl =~
il 1=
.
I
i
i
=

To size the image for the text area, you can use a graphics editor before you
put the image into Spotfire, but it's probably easier to just edit the HTML
tag once the image is in Spotfire. Just right-click on the text area, select Edit
HTML, and change the size of the image.

The HTML code generated by Spotfire after you embed the image will look
something like this:

<P><STRONG><FONT color=#3a6c9a><IMG border=0 src="bal7552a139f4abl
9780£67dble0dd6c.png" ></FONT></STRONG></P>

<P><STRONG><FONT color=#3a6c9a>Major League Baseball Stats</
FONT></STRONG></P>

<P>Analysis of correlation between runs achieved and salaries
paid</P>

Change the IMG tag to include height and width values (in pixels). You might
need to experiment to get the size and proportions right:

<P><STRONG><FONT color=#3a6c9a><IMG border=0 src="bal7552al1l39f4abl
9780f67dble0dd6c.png" height="100" width="150"></FONT></STRONG></
P>
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<P><STRONG><FONT color=#3a6c9a>Major League Baseball Stats</

FONT></STRONG></P>

<P>Analysis of correlation between runs achieved and salaries

paid</P>

Al

Q

with the result, close the editor.

When you add the height and width dimensions to the IMG tag, use
the save icon at the top of Spotfire's HTML editor to see the effect of
your changes and continue editing if necessary. When you're happy

a0

o0

Major League Baseball Stats
)

Analysis of correlation between

runs achieved and salaries paid -
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Size by
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Key Spotfire concept — document

properties

Before we continue exploring the text area, you need to understand an important

Spotfire concept — the document property. Document properties are key to the use
of user inputs and other controls. As we'll see shortly, you can create new document

properties in the course of creating controls, but you can also access all document
properties directly, creating new ones and editing existing ones through the main

document properties dialog.
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You'll find document properties under the Edit menu options. Select Document
Properties and then the Properties tab.

Document Properties m

.Generall Libral_l,ll Markingsl Filtering Schemes  Properties I

Available properties:

Property Mame Walue Seript Mew.

FiscalrearDifset i} Edit...

Delete

il

Script..

Help | (u] | Cancel |

Don't worry about the Script button for now and stick to the New and Edit buttons.
When creating a new property, you need to enter the following details:

* Property name: You must give the property a unique name with no
spaces. You cannot change this once the property has been created,
but you can delete the property and start again.

* Data type: You must choose a data type from the dropdown list.
You cannot change this once the property has been created.

* Description: This is optional and only required for information purposes.
You can change it later.

* Value: This is optional for strings, but you'll need to enter an initial
value for numbers. It can be changed as often as you like after the property
has been created. This is kind of central to how you use document properties
in your analysis.
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Once a document property exists, you can use it as the basis for an input control
or reference it directly in a visualization. A dollar sign and braces are used when
referencing a document property, for example, $ { ExampleDocumentProperty}.

This is a very useful functionality, as we are about to see.

Increasing interactivity using property
controls

There will be many occasions when you will want to give yourself or a wider
audience the ability to quickly change the parameters affecting a visualization.
The main filter panel and the marking functionality of Spotfire provide quick and
powerful routes for interactivity and analysis, but they don't facilitate the same
level of customization you can achieve with a text area control. Lets look at how
useful property controls can be:

1. There are seven different property controls, ranging from simple labels
to more complex multiline list boxes. You insert them by first entering the
edit mode in a text area, as we did when writing simple text and embedding
the image, and then using the dropdown list under the Insert Property
Control icon. This control will insert wherever you have placed
the cursor. You can also embed controls directly in the HTML editor.

¥ F I Team Runs

_
=
4
p=d
|
[
:
o
[
i

‘ 7a0

ill
1
111
21 il
liil
&

Label
Input Field

(|
1 e
Lrm
&
ﬁ(
= L

Input field {multiple lines)
Major League Baseba Drop-dawn list

Analysis of correlation k List box:
runs achieved and salar List box (mulkiple select)

Slider
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2. Let's start by creating a simple control to allow you to quickly select color
by options for your scatter plot. Choose Drop-down list from the Insert
Property Control options. After you select the control type, you will be
presented with a standard document property dialog.

Property Control m

Coantrol bupe:
IDrc-p-d-:wn list j

Document Froperties I ['ata Table Properties | Column Properties

Select property:

Mame Data Type Walue Script Mew. .

MasMissingTimeParts  Integer 500000 Edit... |
Delete |

Set property value thraugh:

I Columm selection j
— Settings
[rata table:
|6404_M_BazeballPlaperD ata =l
Selectable columnz [limit throuah expression):
Marne | Data Type [;l
Team String
League Skring
Games Flayed Integer
At Batz Integer
Runz Integer
Hit= Intenrr j

= Include [Mone] altermative Select Columtz... |

Far more information on search expressions click Help.

Help | K I Cancel |

3. Create a new property, give it a meaningful name, and make it a string
data type. Let's call the property salaryAnalysisColorBy.
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Document properties cannot have spaces or special characters such
as underscores. When naming properties, it's good practice to use
M .
~ what's known as UpperCamelCase, concatenating the words you
want to use and starting each with a capital letter. Try to cultivate a
logical and consistent approach to naming properties such that the
name is self-explanatory.

Now we need to configure the control, and there are two fundamental
ways to do this: provide the control with fixed values or use some form of
lookup in the data. These options are found under the Set property value
through: dropdown list. We're just going to define some fixed values.

Set property walue thraugh:

Calumm zelection "I

Calumn zelection
Unigue walues in column
E spressions

Mumerical range

When you select Fixed values, a Settings panel will open to allow you to
define the Display Names and Values you want to include. The display
name is the text you want the user to see in the text area; it can be anything
you like. The value you define will be assigned to the property control when
the user selects the corresponding display name text. Ensure that you keep
the data type consistent: if the document property is defined as an integer,
the value must be an integer. Simply double-click on the display name or
value box to begin entering details. Also, check the box next to Include
(None) alternative if you want to include a None option.

You should now understand the dynamic nature of document
%j%“ property values and see their potential for facilitating custom
’ user inputs.

Set property value through:

IFixed values j
— Settings
| Display Mame | Walue Add
Remaove |
Field Position Pasition

Move Up |
P v Down |
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6.

10.

Click on OK to save your changes and return to the text area. You can always
edit the control by right-clicking on it and selecting Edit Control; you must
first be in edit mode in the text area.

Click outside the text area to exit the edit mode, and explore the control you
have created. Apart from changing through the options you have selected,
you won't see any obvious effects because we still have one more thing to
do to link the control to the visualization. Before we do this, try making
some selections in the new dropdown control and then opening the
document properties to see how the value changes.

To link the control to your visualization, you need to apply the property you
have set up in the text area to the relevant visualization property. First, select
a value other than None in the control dropdown. Then open the visualization
properties for the scatter plot, and navigate to the Colors panel.

Under the Columns item, right-click on the dropdown selector, select the
Set from property... option, and choose SalaryAnalysisColorBy. Spotfire
will assume that the value you defined in the control is a valid column name,
and it will automatically wrap that value in square brackets. It will also pick
what it thinks is the most appropriate color mode and assign some colors
randomly. You can change any of these settings.

Right-click on the dropdown selector under Columns again but this
time select Custom Expression.... You will see exactly how Spotfire has
configured the visualization element— color in this case — to the property
you have defined and exposed as an input control in the text area,
essentially binding the property to the visualization element.

<$esc(${salaryhnalysisColorBy}) >

Spotfire uses $esc (...) to enclose a value with square brackets, but you
can actually use a square bracket directly if you find it easier. For example,
you could change the earlier expression to

<[${salaryhrnalysisColorBy}]>
The angle brackets designate the value as categorical, as distinct

from continuous.

Text values are treated as categorical information by Spotfire. They are
always enclosed by angle brackets in expressions and have different

% visualization behavior characteristics to numbers, which are treated

as continuous information and are not enclosed by angle brackets. For
example, you cannot define a gradient of color for a categorical variable.
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11. Click on Close to exit the color configuration, and try changing the options in
the text area control now. You should see the visualizations change according
to your selections.

As a final exercise, insert some descriptive text above the control and think about
how you would allow the user to dynamically change the trellis configuration.
Almost everything in the visualization can be bound to a property control, so
give this some thought too.

M You could create an independent trellis by control or bind the color
Q by the property you've already created by navigating to Trellis |
Panels | Split by setting.

When you have finished the exercise, you should have something like the
following screenshot:

I Team Runs versus Payroll Costs
AL Data table:
750 * *  E6404_01_Basebal... -
700 ¢ .
- . Marking:
650 . B Marking ~
. 500 . )
Major League Baseball Stats Marker by
550 * . Team ~ +
H H - -
Analymiof c;rrel:tm? bletweelrgl 500 . . Color by
runs achieved and salaries pai ; 450 e
400
[Ceeue ] , e on
2 ih 750 onL
2 700 . Shape by:
é 650 . . (Hone) ~
E LI
a E00 e O Al values
L]
S50 . . Size by
500 (Hone) -
T e .
450 .
400 e
E ® = E E E E E E E =
(=} [=] (=) (=) (=} (=1 (=) (=} = (=] (=]
o ) ) o ] ) o) = o = =
B o8 2 & £ B B B 2 2 Z
& -2
Sum(Salary} -

You can format the appearance of the control by right-clicking on
s the control in the text area edit mode and selecting Format Control.
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Providing summary information at a
glance

You might want to provide summary information but not in a full-blown
visualization. The text area allows you to mix calculated values, conditional icons,
bullet graphs, and sparklines with other text area elements. Furthermore, you can
use the full range of formatting options, including HTML.

The use of these summary elements in the text area is not much different from their
use in the Graphical Table visualization. You insert them using the Insert Dynamic
Item dropdown list.

2 Arial - |T I Team Runs

SEceEeERY 750

—_ -

T o E gl | e~ Sparkline

‘ : Calculated Walue
Icon
Major League Baseball 5t Eullet: Graph

Once inserted, you configure the dynamic graphical elements in exactly the same
way as in a graphical table, specifying the source data table, columns, and any rules
you want to define. You can additionally do some visual formatting through the
Format Control... dialog.

It's important to understand that any summary visualizations used in a
. text area represent all data in the source you specify. This is unlike the
& graphical table, where they can be combined with aggregated categories,
s such as team in our baseball examples. Therefore, the application of rules
is limited. For example, a top 5 rule doesn't make sense when there are
no elements to rank, just a total.

Let's take a closer look using a couple of calculated values in our baseball
salary analysis:

1. Add two calculated value dynamic graphical elements to the text area.
Insert the following text above the first one: Average cost per run.
Insert the following text above the second element: Cost per run for
selected teams.
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2. Configure the first calculated value by right-clicking on the Calculate values
using: dropdown in the Values setting and selecting Custom Expression....

Calculated ¥alue Settings — Calculated Yalue

General Values
D ata Calculate values using:
F L
Srmaing I Sumf{Games Played) - I
Actiohs Rules:
Tooltip

3. Inthe dialog that opens, enter the following expression under Expression:

Sum( [Salary]) / Sum([Runs])

Optionally, enter cost Per Run for Display name: (it's not that important in
this instance, but it does mean that Cost Per Run will be displayed when the
mouse hovers on the calculated value). Click on OK to save the expression
and click on OK again to save the settings to the calculated value.

E spreszion;
18umi[Zalarv]) # Sumi[Puns])

Recent expreszions:

|nzert |

Digplay name:
|En:|st Per Run

4. Now, format the output for currency display (just as we did for the scatter
plot configuration in Chapter 2, Visualize This!).

5. Configure the second calculated value in exactly the same way except
make one additional setting under Data to make the display dependent on
marking in the main visualization. You need to check Marking under the
Limit data using markings: setting. This means that the calculation will only
be performed on teams you mark in the visualization.
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You now have two totals: a static average cost per run across all teams in major league
baseball and a dynamic cost per run linked to marking in the main visualization.

I Team Runs versus Payroll Costs

AL

-
700 MY Yankees

Major League Baseball Stats

Analysis of correlation between 500

runs achieved and salaries paid 450

400

Color B
ILeague . 750 il

* + v

® o0
Average cost per run 5
$56.9k E 550

3 600
Cost per run for selected 550
teams 500
$145.9k 450

400

F10.0M
F20.0M
F30.0M
F40.0m
F50.0m
FE0.0M
F70.0M
F50.0M
F90.0m
F100.0m
F110.0m

Sumi(Salary) -

Customizing the filter panel

We had a look at filtering in Chapter 2, Visualize This!, where we covered the use of
multiple filtering schemes. There are additional configurations you can make
to customize the filter panel on each page.

The first is fairly simple. If you haven't worked it out already, you can change the
filter type by right-clicking on any filter and selecting from the options available.
Depending on the values in the column, some filter types might not be available.

You can hide any filter by right-clicking on the filter and selecting Hide Filter. Each
data table has its own set of filters, and you can hide the entire set by right-clicking
on the data table name at the top of the filter set and selecting Hide Data Table.

You can do more detailed customizations by right-clicking anywhere on the filter
panel and selecting Organize Filters.... When you do so, a new window opens
allowing you to hide, rearrange, and group the filters any way you want.

If you create a filter group, you can move individual filters into the group by selecting
and then moving them up or down the list until they fall into the group. In the
following example, five groups have been created and three unwanted filters have
been hidden:
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-7

Visible data tables, groups and filtters:
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The result in the filter panel is a more coherent and logical organization. You can
now apply that exact organization to any other page by right-clicking anywhere
on the filter panel, selecting Apply Filter Organization..., and then selecting the

desired pages.
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Getting details of marked items

In Chapter 2, Visualize This!, you learned how to create a detailed visualization that was
dependent on the marking in other visualizations. Spotfire also provides a standard
Details-on-Demand panel that does something similar. This panel might appear by
default on every page, depending on settings. You can always add it by selecting
Details-on-Demand from the View menu or clicking on the details-on-demand icon
in the icon tray.

You configure the details-on-demand panel very much like a Table visualization,
selecting the columns you want to display and their order. The one significant
difference is the ability to switch the column orientation between horizontal and
vertical. A vertical orientation is the traditional table layout of columns and rows
and is the best option when multiple rows are selected. A horizontal orientation
can work well for single-row selections.

Annotating data using tags and lists

You should now be comfortable with Spotfire's dynamic and interactive marking
and filtering functionality, which allows you to mark and filter items of interest
and look for relationships, signals, and trends in your analysis on the fly. What

if you want to create more long-lasting selections or share your findings with
others? Lists and Tags can help you to capture detailed analysis scenarios.

Using lists

Lists provide a mechanism for saving marking selections that persist from session
to session in any analysis file you open or create. You can mark some points in
your visualizations, save the markings to a list, and then recall the marking in a
future session at the click of a button. You can maintain multiple lists and you can
add new marking selections to your lists. Obviously, if you try to use a list created
for one data table on a completely different table, nothing will happen: you can't
mark an apple variety in a table of orange varieties.

Let's try using lists with our salary analysis page using the following steps:

1. First, you have to make lists visible by selecting Lists from the View
menu or clicking on the lists icon in the icon tray.

\ You can move panels such as the filter panel, the details-on-demand
~ panel, and the lists panel around the page like any visualization or
Q you can float them on top of the page by clicking on the pin in the
top right-hand corner of the panel.

[90]




Chapter 3

Now it's just a matter of marking the points of interest, right-clicking on

the marked items, selecting Marked Rows, and then selecting New List from
Marked.... You'll be prompted to give the list a name, and then you'll see it
appear in the lists panel with a number in brackets to indicate the number

of items in the list.

You can add further items to the list by selecting it in the lists panel, marking
some new items, right-clicking on them, selecting Marked Rows, and then
selecting Add Marked to List.

To remove an item from a list, you have to select the list, remark the item in
question, select Marked Rows, and then select Remove Marked from List.

There is one other way to create a list and that is through Venn logic on
two or more existing lists. Click on the Venn diagram icon in the lists panel
header, select the lists you want to use, and then choose the logic you want
to use from the three options provided.

You could create a list of teams with high run cost by identifying all teams
with a run cost greater than $75,000, marking them, and adding them to a
new list. You could then block select all the NL teams and create a list for
them. Now, if you want a new list of high run-cost NL teams, choose an
intersecting Venn logic. The result is a list with the only NL team with

a run cost greater than $75,000.

Mew List from List Logic m

I ame:
{ML High Run Cosf
Lists bo use:

High Run Cost
E ML

Include kems appearng:
(&) In alllists [AND]

@ In any list [OR]
(@ ONLY in this list:
IHigh Run Cost j

Help k. Cancel
_ tep | | |
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We can see the list of teams in the next screenshot:

Lists

r.1enu-| =§ ' @

| Team - |

=| MLTeams (18)
=| HighCostMLTeams (1)

CostPerRunGreaterThansk -
MY Mets
Baltimare
Seattle
LAANgels
MY Yankees

m

So you've created some lists, now what? First, they will still be there the next time
you open any analysis file or start a new analysis. Second, you can double-click on
a list item or select it and choose Mark Items and you're right back to the marking
selection you found interesting.

For example, if you had to do an extended analysis over time, you could identify
and save a shortlist of notable data points to a list through multiple sessions, or you
could reappraise your analysis following a data update to see if any new items need
to be added to the list.

_ When you are finished using the lists panel, you can safely hide it
% without losing any of the lists you have created. Simply reclick on Lists
= in the View menu or reclick on the lists icon. Reselect it when you want
to use it again.

It's important to note that lists are personal to your client installation, and you cannot
share them with others. That's where tags come in.
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Using tags

Tags are similar in concept to lists but differ in two important respects. First, they

do not persist from session to session and may only be used in the analysis file in
which they are created. Second, the main use of tags is that they create new columns
to represent the selections you have defined, and you can filter on those columns just
like any other column. In this way, you can share tags with others. They become part
of the analysis file once it is saved.

Let's take a look at the salary analysis page to see how we might use tags:

1. First, you have to make the tags panel visible by selecting Tags from
the View menu or clicking on the tags icon in the icon tray.

2. Inthe tags panel, you will see a list of all the tables present in your analysis
file. Select the baseball player data table and either right-click and select New
Tag Collection... or simply click on the corresponding icon just below the tag
panel header. Give the collection a name (Salary Analysis, for example).
This is the name Spotfire will assign to the new column in your data.

3. Now, select the tag collection you have just created and either right-click and
select New Tag... or click on the corresponding icon. Give the tag a name
(#igh run cost, for example). This will be the object we populate with our
selections. You should notice that Spotfire automatically created an Untagged
tag in the collection you created. This is a default tag to represent all untagged
rows in the data table. It starts with all rows and then decreases as you tag
items, which are naturally removed from the untagged group.

4. Return to your visualization and select the items that are of interest to
you. This is where you can begin to use tags and lists together. Instead of
reselecting all the teams with high run cost, use the list you have already
created to select them.

5. When the items are marked, return to the tags panel and either right-click
on the tag you created and select Attach Tag to Marked Rows... or click
on the corresponding icon at the top of the Tags panel.

Tags
2 X
= E 5404 _01_BaseballPlayerData
=l (L] Salary Analysis
“|' High Run Cost (53)
Untagged (225)
Ef 6404 01_BazebalTeamData
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You have now created a new column in your table with values corresponding to the
tags you have created within the respective tag collection. To help you understand
better what you have created, take a look at the filter panel. You will see a new
entry called Salary Analysis in which you will see the values High Run Cost and
Untagged. You can now filter on those values. Try it.

+|Base Statistics
+lGeneral Statistics
Salary Analysis

¥ High Run Cost
rd Urtagged =

Now, create a Table visualization of the data table and take a look at the new
column and how it relates to the teams. What do you think would happen if you
created a new tag in Salary Analysis and tried to attach it to the LA Angels? Do
the experiment.

Salary Analysis Team
Untagged Kansas City
Untagged Kansas City
Untagged Kansas City
Untagged Kansas City
Untagged Kansas City
Untagged Kansas City
Untagged Kansas City
High Run Cost LA Angels
High Run Cest LA Angels

You can delete individual tags or tag collections by simply right-clicking and
selecting Delete Tag or Delete Tag Collection, respectively. To remove an item
from a tag (to essentially untag that item), select it in a visualization, right-click
on the tag, and select Remove Tag from Marked Rows.

There's one more thing we need to cover and that is the creation of tag collections
directly from a list. In the exercise where we created the high run cost tag, we went
through the process of creating the tag and selecting records using a list, but there
is a much quicker way to create a tag collection if a list has already been created:

1. Delete the Salary Analysis tag collection.

2. Go to the lists panel, right-click on the High Run Cost list, and select
Create Tag Collection.

3. Now return to the tags panel, and you should find a new tag collection
and the tag you need. The only remaining task is to rename the collection
(right-click and select Edit Tag Collection..., and give it a new name).
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Creating analysis snapshots using
bookmarks

We've seen how lists and tags can help you remember, or snapshot, particular
analytical positions. What if the snapshot you want to save is more complex and
entails a set of filters, markings, and other customizations? In short, you've spent
some time exploring some data and arriving at a particular scenario and you either
want to share it with others or simply save it for yourself to return to later.

Bookmarks allow you to do just this, capturing specific rows you have marked,

the page and visualizations you are looking at, any filtering that you have applied,
information about visualization properties (such as the column selected to color by),
and any custom property values you have used on the active page.

Let's look at an example.
1. We'll stay on the Salary Analysis page, and we'll opt to color by League,
filter by High Run Cost, and mark the NY Yankees.

2. Now make the bookmarks panel visible by selecting Bookmarks from the
View menu or clicking on the bookmarks icon.

3. Click on the Add Bookmark icon in the bookmarks panel; Spotfire will
create the bookmark and name it, date it, and assign your username to it.
You can rename the bookmark using the drop-down options next to it.

Bookmarks Page Pie Chart Salary An
| -
A Salary Analysis 413 AM ~
stadmin, 4:13 &M Apply
Apply Special 3
MY Yankees
IRename I
Copy Bookmark, URL 3
Share 3

Private Boaokmark.

Public Bookmark,

ML Save as Private Bookmark,
Update Bookmark.
Delete Dl
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4. Now reset all your filters and markings, change the color by selection, and
move to a different page.

5. Call up the bookmarks panel (if it's still not visible), and double-click on the
bookmark you just created. The analysis you were looking at a few moments
ago should reform in every detail.

By default, bookmarks are created as Private Bookmarks for your personal use only.
Later in this book, when we take a look at the Spotfire library and web player, we will
return to the topic of Public Bookmarks, which you can share with a wider audience.

By default, a bookmark will capture all possible attributes of your analysis, but you
can customize the bookmark using Apply Bookmark Special from the bookmark
dropdown selection. This functionality allows you to check for the inclusion of none
or all of the following options: Page Layout and Visualizations, Active Page, Active
Visualization, Filter Settings, Filter Organization, Markings, and Properties.

Summary

In this chapter, we've started to build some structure around our analyses. We've
progressed from simple sets of visualizations to collections framed by descriptive
information and property controls. Now, you and the potential consumers of your
analysis can change key underlying parameters and even the detailed configuration
of visualizations using some simple dropdowns.

You have learned how to use the versatile text area to embed descriptive information,
user inputs, and dynamic, data-driven summary information. You have also learned
how to customize the filter panel, get details of marked items on demand, annotate
data using tags and lists, and create bookmarks of an analytic scenario you wish

to capture.

You are well on your way to creating guided analyses and dashboards. These first
three chapters have given you a solid understanding of how to get some relevant
data into Spotfire, build some visualizations of that data, and enable end users to
interact with and customize the analysis. Spotfire is fundamentally an exploration
tool, and it's important that you keep exploring and expanding the concepts you are
learning. Be curious!
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There is still much to learn, and the next three chapters will take a deeper look at
the concepts and techniques covered in the first three chapters. Chapter 4, The Big
Wide World of Spotfire, will present an overview of the Spotfire system architecture
and show you how Spotfire can be used as an enterprise as well as a personal
analytics tool. We will return to analytics in Chapter 5, Source Data is Never Enough,
with a look at some of Spotfire's advanced data manipulation tools. Chapter 6, The
World is Your Visualization, will look at advanced visualization features and some
visualization types we haven't encountered yet.
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The Big Wide World
of Spotfire

It's time to take a break from the world of analysis and visualization and learn
something about the Spotfire environment. So far, the focus has been on the detailed
work of the analyst, or report author, but Spotfire is much more than an analysis tool
for individuals; it is an enterprise application with multiple components. Although
you can use the Spotfire Professional Client in an independent, offline mode, you need
to log in to the Spotfire system to access the full enterprise functionality of the product.
There is also a desktop-only version of Spotfire called TIBCO Spotfire Desktop, which
has no enterprise or server-side component. This chapter has no direct relevance for
users of TIBCO Spottfire Desktop.

You will find comprehensive architecture and administration documents

online (https://docs.tibco.com/), but this chapter will introduce the main
components of the Spotfire analytics framework. You will learn about the main
Spotfire administration tasks, how to distribute dashboards and analytic toolkits
to a wider audience, how to monitor the use and performance of the system, and
how to automate repetitive tasks.

Although many readers of this book will not be Spotfire administrators, it's

useful for you to have a good sense of how the platform is administered and,

more importantly, how best to use the Spotfire architecture to deliver good analysis
to your customers. Distributing your work to the enterprise is a logical stepping
point from the last chapter, in which we began to explore mechanisms for guided
analysis and collaboration.


https://docs.tibco.com/

The Big Wide World of Spotfire

In this chapter, we will cover the following topics:

An overview of Spotfire components and architecture

A quick guide to Administration Manager

Using the Library Administration interface

A quick tour of Information Designer

An overview of Spotfire Analyst (formerly known as Professional Client)
An overview of Spotfire Consumer (formerly known as Web Player)

An overview of Spotfire Business Author (new with Version 6.5)
Automating tasks using Automation Services

An overview of system monitoring tools

An overview of Spotfire components and
architecture

Spotfire has five core components:

Spotfire Server: The spotfire Server is the hub of the Spotfire system. It handles
user logins and the configuration of accounts, licenses, and other system
preferences; it can connect users to external data sources; and it hosts and
controls access to the Spotfire library, which is stored in the Spotfire Database.

Spotfire Database: The Spotfire database stores all the account
administration and configuration information needed to make Spotfire
work. It also stores the Spotfire library, which looks to the user like a
hierarchical file system for organizing and store analysis files but is in fact
a set of database BLOBs (binary large objects). The Spotfire Database can be
built in Oracle or Microsoft SQL Server.

Spotfire Web Player: The Spotfire web player is a web application installed

in the Microsoft Internet Information Services (IIS) web server. It delivers
analysis files that are saved in the Spotfire library to users via a web browser,
which is the general mechanism through which Spotfire users consume reports
and analytics solutions. As of Spotfire Version 6.5, the web player has been
renamed Spotfire Consumer. There is also a new web product called Spotfire
Business Author, which offers limited report authoring via the web player.

Spotfire Automation Services: Spotfire Automation Services is a tool for
automating certain Spotfire tasks into jobs that can be run on demand or to
a schedule.
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* Spotfire Client: The Spotfire Client is a desktop installation that provides
access to the report authoring functionality of the product according to the
licenses granted to the user. Clients can be used in offline mode, but it is
necessary to log in to the Spotfire server to save material to and retrieve
material from the Spotfire library. An enterprise license provides nothing more
than the equivalent of web player access and no report authoring is possible.
A professional license provides full access to Spotfire's rich functionality, which
now includes TIBCO Enterprise Runtime for R (TERR), an enterprise-class
implementation of the R statistical programming language. As of Spotfire
Version 6.5, the professional client has been renamed Spotfire Analyst.

Three additional optional Spotfire components are worth mentioning;:

* Spotfire Advanced Data Services: Spotfire Advanced Data Services delivers
third-party data to Spotfire as prebuilt, reusable views.

* Spotfire Statistics Services: Spotfire Statistics Services delivers the results
of S+ and R models to Spotfire for visualization from a central location.

* Spotfire Desktop: Spotfire Desktop is a completely standalone implementation
of Spotfire that does not require any servers and is targeted at analysts who
essentially work offline all the time. It has the full analytic power of the
main product.

A quick guide to Administration Manager

Administration Manager is a tool available only to Spotfire administrators to control
how each Spotfire user uses the system and its components. It is accessed through
the Tools menu. The number of Spotfire administrators in an organization

is normally very small. This section is included to give you some sense of how
Spotfire is administered at an enterprise level.

Spotfire, like many other computer systems, allows you to organize users into
groups and those groups into hierarchies of groups. Groups are used to organize
users into categories of a common purpose, which could be to do with functionality
or with access to particular data.

Spotfire uses the concept of a license to define functional granularity within the
system. The term can be confusing. It is related at a high level to the product licenses
purchased for a given Spotfire implementation, such as Spotfire Consumer and
Spotfire Analyst licenses. However, it also refers to elements of functionality that fall
under those product licenses. For example, a Spotfire administrator can restrict the
visualization types available to a group of users who otherwise have full Spotfire
Analyst licenses.
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Using the Users tab of Administration Manager, an administrator can perform the
following steps:

* View the group membership and licenses of an individual user

* Change the group membership of an individual user

The management of user accounts and passwords and the
authentication of login events can be enabled in a variety of ways in
*  Spotfire. Account management can be handled solely within Spotfire
% or delegated to another authority such as Microsoft Active Directory,
"~ which is used to manage and authenticate users in an enterprise
Windows environment. It's beyond the scope of this book to explore
this aspect of user administration.

Using the Groups and Licenses tab, an administrator can perform the
following steps:

* Create groups

* Assign users to groups

* Assign licenses to groups
Using the Preferences tab, an administrator can:

* assign configuration preferences to groups

Users

To look up the current assignment of groups and licenses to an individual user,
you need to do the following (assuming you are logged in as an administrator):

1. Open the Users tab in Administration Manager, enter a search string for
the user of interest using the asterisk symbol as a wildcard, and click on
Search. All users matching the search string will appear in the left-hand
window; select the one of interest.
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Administration Manager m

Users | Groups and Licensesl Preferencesl Irnport I Exportl

Isf" Search | Propertieleicensesl

Uszername:

Isfadmin Fename |

Password:

Iooooooooooo Change Pazsword |
Member of groups: $I

Adminiztrator
Everpone
Script Author

. Admiristrator

o T . sl

Mew User | DeleteUserl

Help | Cloze |

2. The Properties tab shows the user's group membership. To make a change,
click on the Edit button. You will be presented with a simple dialog that allows
you to add available groups to or remove groups from the user's profile.

3. The New User and Delete User options may not be available, depending
on how user authentication has been set up in your system.

4. The Licenses tab shows the user's licenses, which cannot be changed from
this dialog; you need to move to the Groups and Licenses tab to do that.
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Groups and Licenses

As an exercise in creating new groups, assigning users to groups, and assigning
licenses to groups, let's work through the following scenario:

1. Open the Groups and Licenses tab in Administration Manager, and click
on the New Group button. Create the groups Marketing Department and
Finance Department. You want to create these groups as top-level groups,
not as part of a hierarchy.

Group name:

ISales Departmen
& Create group at top level

" Create group as member of Librany Sdminiztrator

Help | (1] I Cancel

2. Now select the group Marketing Department, and create a new group as
a member of this group. Name it Marketing Librarians. Create a second
group called Marketing Spotfire Consumers. Do the same for the Finance
Department group. The screenshot shows what you should have when you
are finished.

Ay ailable groups:

Admiriztrator
AP Usger
Custom Query Authar
Dreployment Administrator
Diagnostics Administrator
E vervone
Finance Department
- Finance Librarians
. Finance Spotfire Consumers
Imperzonakar
Library Adrinistrator
Marketing Department
Marketing Librarians
Marketing S potfire Consumers
Scheduled Updates Users
Scnpt Author
o Administratar
wieb Plaver Adminiztrator
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3. Select the group Finance Department, switch to the Licenses tab, and click

on the Edit button.
e > |

"Users  Groups and Licenses | Preferencesl Impaort | Exportl

’ i — 0
Available groups: Properties ~ Licenses |

Adrminiztrator
APl Usger

Dreployment Administrato

Diagnastics Administratal License Enabled | Set for Group |
Everyone TIBCO Spotfire Diagnastics - —

Finance Department
i Finance Librarians
. Finance Spotfire Cor
Imperzonator
Library Adminiztrator
Marketing Department
- Marketing Librarians
Marketing Spatfire C

e

TIBCO Spotfire ‘Web Player

TIBCO Spotfire Enterprize Player
TIBCO Spotfire Professional

TIBCO Spotfire Business Author
TIBCO Spotfire Connectors

TIBCO Spotfire Advanced Analytics

2]

e

2]

e

2]

Scheduled Updates Use . -
S_c:ript Authar TIBCO Spotfire Extensions
L sdmimiztrator TIBCO Spatfire Information Maodeler

mliniiniinlinlis il

wieb Player Administraton

e

TIBCO Spotfie Administrator

& Show as hierarchical
€~ Show as alphabetica

NewGroupl Delete
—l Help | oK I Cancel |

Help

4. Check the TIBCO Spotfire Web Player and TIBCO Spotfire Enterprise
Player checkboxes under the Enabled column. Click on OK to save the
changes. Repeat for the group Marketing Department.

All groups within Finance Department and Marketing
&~ Department will inherit the licenses you have granted.

5. Now select the group, Finance Librarians, click on the licenses tab Edit
button, expand the TIBCO Spotfire Administrator license by clicking on the
plus symbol next to it and check the Library Administration option, but not
the Administration option. Click on OK to save the changes, and repeat for
Marketing Librarians.

6. Select the subgroups you created, and in turn, select the Properties tab and
click on Edit Members to add users to each group.
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We created containers for two different departments, each with a report consumer
group and a more privileged library administration group. We will use these groups
to assign privileges at the user level.

Preferences

The preferences tab allows a Spotfire administrator to assign default settings and
preferences for visualizations to any or all user groups. Examples would be the
default font for labels and the marker shape for scatter plots. Users can, however,
override these preferences.

Using the Library Administration
interface

The Library Administration interface is a tool available only to full administrators
or users who have been granted the TIBCO Spotfire Library Administration license.
It is accessed through the Tools menu.

The Spotfire library is a repository of analysis files arranged in a folder-like hierarchy
for distribution to the enterprise. It can be accessed from both Spotfire desktop clients
and the Spotfire web player. Although all the items in the library are actually stored
in the Spotfire Database, the library works very much like a Windows file system.

The Library Administration interface allows a library administrator to create folders
and hierarchies of folders; move and copy analysis files between folders; and, most
importantly, control who has access to each folder.

There is a special, built-in group called Library Administrator, and members of
this group have full control of the entire library. If you want to delegate control to
only parts of the library, along departmental lines, for example, you must create a
separate group and grant it a TIBCO Spotfire Library Administration license. This
is what we did while exploring the Administration Manager tool. You can then
restrict the access of this group to certain folders in the library, effectively making
those users departmental-level library administrators.

Folder permissions

Let's continue with our finance and marketing department scenario.

1. Open Library Administration from the Tools menu (assuming you
are logged in as a member of either the Administrator or Library
Administrator groups).
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2. Click on New Folder to create a new folder and call it Finance; do the
same for Marketing. You can give the folders descriptions if you wish,

but it's not essential.

3. Select the newly created Finance folder and click on the Edit link next
to Permissions for Selected Folder. The dialog that opens allows you
to decide which users or user groups can access the contents of the folder

to various degrees of privilege.

* The built-in groups Administrator and Library

% Administrator implicitly have full control over all library
T folders, irrespective of any permissions set explicitly.

Library Administration x|
MNew Falder x Delete ‘v Move =2 Copy = Impart = Export ISearch ,—“l
Library Folder Permissions
A Mame Permissions for “Finance™ folder Date Ac... Siee
3 Demo ™ Inherit permizsions from parent folder /1672003 10...
(3 Finance
[ Geadnaltics If‘ 087201311
(£ Marketing
Search - Search |
£ Sample Data I earch groups =l 0/4/2013 10
Mame | Access |
Eﬂ Finance Departrent 5
ﬁ' Finance Librarians
ﬂ Finance Spotfire Consumers <
Browse + Access |
E_' Finance 5potfire Consumers
=
Browse + Access + Modify |
>
&l
Full Contral |
Selected ltem > | [ %3 Finance Libraians Edt..
Mame: @
Description: J Permissions -
Full Contral
L5 < | 1 of 1 - b3 |
Keywords:
Link to Selectec
URL: Help | QK | Cancel |
‘wieb Player URL:
Help Cloge |

Uncheck Inherit permissions from parent folder if you want
to start a new inheritance hierarchy. Otherwise, you will not
be able to remove, for example, the Everyone group, which is
applied to the root of the library by default.

a1

Q
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4. Search for the finance department groups, select Finance Spotfire
Consumers and add it to the Browse + Access panel, and select
Finance Librarians and add it to the Full Control panel. Remove
all other groups from the permissions windows.

5. Do the same for the marketing department folders, and then remove
the Everyone group from all other root folders.

M For security reasons, I would recommend removing the Everyone
Q group from all root folder permissions and only adding the group
back on a case-by-case basis, if ever.

With this setup, when finance department users log in, they will only see their
departmental folder and any subfolders to which they have been granted permission.
Although finance librarians have the elevated privilege of library administration,
they too will only see the department folder. The difference is that they will be able
to create new folders under that folder and control which groups and users have
access and at which level. The control of user accounts and group membership
remains with the Administrator group.

Import and Export

As a library administrator, you can also import and export individual files or
entire folders with all their subfolders.

To export, select the folder or file of interest and click on the Export button.
The selection will be exported as a zip file to a file directory location that is
predetermined by a configuration setting on the Spotfire Server. The default
location is the installation directory of the Spotfire Server, but it is possible to
set up a network share and use that as a more communal area.

All items in the library have an underlying unique identifier called a
= globally unique identifier (GUID), which is retained when exported.

To import, click on the Import button and browse to the exported package, which
must be in the configured import/export directory. When importing a package

back into the library, it's possible that either the name or the GUID (globally unique
identifier) of an object in the import package is identical to an existing item at the
target location. You must choose one of three following rules to resolve any conflicts:

* Automatically assign a new name or GUID to imported item: A "(2)" is
appended to the name of the imported item, and it is given a new GUID.
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* Replace existing item: The imported item assumes the name and/or GUID
of the target item.

* Keep existing item: The item is not imported.

The same rules are used when simply copying or moving items around the library,
except there is no potential GUID conflict in such cases, just a potential name conflict.
When importing and exporting between multiple server environments, it's good
practice to use Replace existing item because it ensures that any Spotfire analysis files
that use the items imported to the library will continue to work without modification.

A quick tour of Information Designer

Information Designer is accessed from the Tools menu, but it is only available to users
who have been granted a TIBCO Spotfire Information Modeler license. It is a tool for
setting up data sources and building information links, which are essentially database
queries that allow you to import a customized data view into Spotfire as a data table.

When you open Information Designer, you will be immediately struck by its
similarity to the library you have just been looking at. That's because it is the
library; it's just that Information Designer offers you specialized options to create
data sources and information links. All of these objects are nevertheless stored in
library folders.

It's important that you give some consideration to how you organize information
link folders and how you determine access to them. The Access privilege you saw
as a library folder permissions option gives users access to information links but
does not allow the users to see the folder or its contents.

Information Designer allows you to create seven information modeling objects,
as well as folders to contain those objects. A library administrator can move and
reorganize these items in the library. These objects are interdependent, and some
must be created in advance of others.

@ Information Designer
i | Mew -

£ Folder...

& Information Link,
Column

Multiple Columns
Filker

Procedure

Join

m e §6 ]

Draka Source
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Data Source

Let's start with Data Source. You must clearly define a data source(s) before you start
trying to define columns or information links. When you click on Data Source, Spotfire
asks you for the database type and a connection URL. If you don't know how to define
the connection URL, you will need to consult the database administrator or other
relevant documentation for the database in question. You will also need a username
and password for the database. The task is very similar to the one we covered in
Chapter 1, Show Me the Data, to connect to databases.

Columns

The next thing you will want to do is click on Column or Multiple Columns to select
the columns in the data source you need for an information link. This step is quite
straightforward: you navigate through a connected data source, select the column(s)
you want to use, and save it for later use. You should create folders to group the
columns you select so you can find them easily for future information links. There's
no need to create multiple copies of any column.

Join

If you need to select columns from multiple tables, you'll need to define the
relationship between those tables by defining and saving the necessary join
statement(s). When you select Join from the New dropdown, Spotfire will

expect you to first select two columns, one from each of the tables you wish to
relate. Then, you will have to decide what type of join is appropriate: an inner
join (return rows only where both columns match) or an outer join (return all
rows from one table, including nulls, and only the matching rows from the other).

If the tables are related uniquely through more than one pair of columns, define
all the pairs necessary to define the relation. Once you've finished, save the joins
to a suitable folder and give them logical names you will understand later.

Filter

You can use a filter element to predefine a filter on the data that is returned by an
information link. Filter elements are defined similarly to column elements except you
include a filter expression. You then add the filter as an element to an information link.
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Procedure

A procedure is a piece of code that is defined in in the source database and runs
there. You will find procedures in the data source schema represented as cog-wheel
icons. Once you define a procedure as an information element, it can be added to
an information link's elements section. Information links don't just return columns,
therefore, they can be used to trigger procedures in the source database, the results
of which may or may not be the return of data to Spotfire.

Information Links

Once you have defined and saved all the elements you require (most often columns
and joins), you are ready to build the information link. This is the object you will
invoke to, for example, import data into an analysis. The difference between an
information link and the direct database connection we explored in Chapter 1, Show
Me the Data, is that an information link is available for reuse by anyone who is given
access to the library folder containing it.

Information links have nine sections, although only the main elements section is
essential, and for basic information links, you will probably just define elements
and joins.

7)) Information Designe

41 New ~ Stat | Information link

Elements | Data Sources Information Link x

Search pel
+ [F Demo Datz Elements:
+ [ SpetfireDB Add > Element Path Retrigve Mave Up

< Remave Move Down

Edit

() Join path
(+) Description
(+) Filters

(%) Prompts

(+) Conditioning

(%) Parameters

© Propettcs
() Caching
SaL.. Save As... Save Open Data
Help Close
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The purpose of each information link section is described in the following table:

Elements The section where you add predefined columns, filters,
or procedure elements.
Join path The section where you add predefined join elements.
Description Optional description of the information link.
Filters An alternative to predefined filters but works in much the same way.
Prompts Prompts can be added to allow the user to input a value or range for a

column(s) in the information link.

Conditioning | Conditioning has two components: eliminating the return of duplicate
rows by the information link (equivalent to a DISTINCT statement in SQL)
and doing a pivot transformation.

Parameters Parameters are very much like prompts, except they are defined directly in
the information link SQL and are intended to be handled by scripts.

Properties Allows you to add a custom property to the imported data table.

Caching Caching options for the information link. The default is no caching.

When you define an information link using these information modeling tools,
Spotfire creates the equivalent SQL statement, which you can read and modify by
clicking on the SQL button.

An overview of Spotfire Analyst (formerly
Professional Client)

Spotfire Professional Client, now referred to as Spotfire Analyst, is a desktop

client installation that provides, depending on the licenses assigned to a user by

a Spotfire administrator, the full functionality of the Spotfire platform. From the
professional client, you can build analyses; access Administration Manager, Library
Administration, and Information Designer; access advanced analytics functions; and
complete other data management tasks. It is what we have been using to work through
the examples in the book so far. TIBCO Spotfire Desktop provides similar functionality
to the professional client, but without the administration and server tasks.

To use a Spotfire professional client, you need to log in at least once to a Spotfire
server. This process authenticates you, determines the licenses that have been
assigned to you, and provides any software updates that have been deployed to
the server. Thereafter, you can choose to log in or work offline. Depending on the
server configuration, you may have to log in periodically to reauthenticate. If you
wish to open an analysis file from or save an analysis file to the Spotfire library,
you will obviously have to log in to the server first.
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You can configure a lot of default options through the Options item under the Tools
menu. Any settings you make here will persist from session to session and override
any preference settings assigned to your user group by the administrator. These
options can save you a lot of time and frustration if you have strong preferences for
certain details in your analyses and don't wish to make the changes every time you
start a new file.

One very useful feature of the Options panel is the Fonts section. Any changes you
make here can be applied across the current analysis by clicking on the Apply to
Document... button, which can be particularly useful to refine the presentation of
text areas.

Options m
Applcation
Fonts Settings for:

Drocument Vizualization description -
Visulizali Legend i

isualization Trelis headers
Auiz Formatting Awis scale labels

Az title fant [printing only]
Table s bl fortt (30 Seatter Plot)
Crosz Table Item labels [bar chart labels, marker labels, etc.)
i Dietails visualization message

Graphical Table Table tests
Bar Chart Table headers

. Cross table texts
Line Chart Cross table headers
Combination Chart Cross table subtotals and grand tatal

) Treemap hisrarchy headers
Fie Chart Treemap labelz
Seatter Plot Box plot table texts | |

Summary table texts
30 Scatter Plot Summary table headers
Map Chart Line & curve Iabes
Treemap
Heat Map
Parallel Coordinate Plot
Summary T able Font style:
Biox Plat IFleguIar j
Data Functions Size:
Cormpatibility Iﬁ Apply to Docurment... |
Help | Reset | aK I Cancel I

A special case of the professional client is the enterprise player. The installation

is exactly the same, and you have the same software installed on your desktop.
However, because the Spotfire administrator has only given you a TIBCO Spotfire
Enterprise Player license, you cannot create any analyses or visualizations. You are
restricted to opening files from the library and interacting with them as designed by
the analysis author. It is equivalent in functionality to the web player, although it is
possible to assign an administrator or library administrator license to an enterprise
player for support personnel who do not need the full analytical functionality of the
professional client.
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An overview of Spotfire Consumer
(formerly web player)

The web player is the standard platform to deliver Spotfire analyses to a wider
audience. An analysis author can, in principle, share analyses with others using
just the professional client and enterprise player, but it's not a very efficient
delivery mechanism for a large audience.

The Spotfire web player server is installed in Microsoft IIS and is linked to the
Spotfire server for user authentication purposes and, critically, for access to the
Spotfire library. Analysts working with a professional client can save their analysis
files to the library, where they can be controlled by a combination of user/group
administration and library administration, and then served to consumers through
the web player.

To access the web player, a user needs to open a standard web browser, enter the
URL for the Spotfire web player, log in, navigate the library, and open the analysis
file of interest. The standard URL for the web player is http://<server names/
spotfireWeb. The web player interface looks and behaves very much like the
professional client, but with some notable differences.

If a member of the finance department logs in to the web player, he or she can
browse the library, but can only see finance department files.

2 Spotﬁre About Help 2 saloH

Open analysis  Create new analysis ~ Tools ~ Recent analyses

Library » Finance

O Name - Modified Modified by

O J Baseball Example 712612014 sfadmin

If the user opens the Baseball Example file that has been saved to the Finance folder,
he or she will see the familiar visualizations we have been working on. The main
difference is the inability to select the visualization properties dialog or change any
of the visualization properties directly on the page, as we could do in the client.
However, all the other interactivity works exactly as in the client.
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The icons in the top right-hand corner allow you to toggle the appearance of any
collaboration panels created by the author, apply and add bookmarks, toggle the
appearance of the filter details-on-demand panels, and access a menu of further
items, including export to PDF and Microsoft PowerPoint. Bookmarks can be added

as "private" for your own reference only or "public" for use by anyone with access to
the analysis file in question.

£ Baseball Example - TIBCO Spotfire Web Player - Internet Explorer

@ e [ b spotfied

phical Table  Graphical Table (3)

. &

Major League Baseball Stats

Analysis of correlation between runs
achieved and salaries paid

Color By

League

Average cost per run

$56.9k
Cost per run for selected teams

(Empty)

@ Ready

Graphical Table (2)

file=fFinanc

Bar Charts Line Chart
Team Runs versus Payroll Costs

AL

.

HL

2
i
£ .
&
a
M e
800 e
550 °
0 . .
500 .
“ .
.
450 .
400 o
= = = = = =
E 8 E 8 8 &
2 2 3 2 2 2
S § B ¢ B &
= &8 2 ¥ 2 g

Sum(Salary)

Page

H70.00

Pie Chart

$80.0M

$A0.0n4

bellvzoex O x| | +2 | %)) Baseball Example - TIBCO 5p...

[

Salary Analysis 4 »

$100.0m

$110.0M

Data table:
6404_01_BaseballPlayer.
Marking
W Marking
Marker by
Team
Color by
League
oA
onL

2780f278 rows Omarked 38 columns  6404_01_BaseballPlayerData

=1 E3

Filters DK X

Type to search fiters

5404_01_BaseballPlayerData
+ Categories

+ Hit Statistics

¥ Run Statistics

+ Base Stafistics

¥ General Statistics

Salary Analysis
| High Run Cost
7] Untagged

You should see now how useful those text area controls are. Without them, the user

would not be able to change the color by properties of the plot.

An overview of Spotfire Business Author
(new with Version 6.5)

Spotfire Business Author is an enhanced version of the web player that allows

web users to make changes to visualizations and create new visualizations through
a web browser. The functionality is not as extensive as it is in the professional client,
but it does open up a more enterprise-friendly approach to report building.
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This implementation is served from the standard Spotfire web player server, and
it is made available to users through a new license called TIBCO Spotfire Business
Author. If this license is assigned to the finance department group and a member
of that group reopens the Baseball Example file in the web player, he or she will
see a slightly different interface.

Bl LAY i = X

Filters S X X

6404_01_BaseballPlayerData
+ Categories

+ Hit Statistics

+ Run Stafistics

+ Base Stafistics

+ General Stafistics

Salary Analysis
[+] High Run Cost

[+] Untagged

There is now an Edit button alongside the other icons in the top right-hand corner.
If you click on this button, you get access to the properties of visualizations in the
analysis and acquire the ability to create a limited number of new visualizations.

£ Baseball Example - TIBCO Spotfire Web Player - Internet Explorer

@. M |8 it spotfiredema) Spot FireebYiewinatysis a5 Fle=iFrance (Basebal %20ex O x| | #3| %)) Bassball Example - TIBCO Sp... ¥

New visualization ~

sraphical Table Graphical Table (3) Graphical Table (2) Bar Charts Line Chart = Table 'Analysis X Scatter Plot 2 Scatter + 4 b
| Team Runs versus Payroll Costs T Cross Table Filters H XX
AL Bar Chart Type to search filters
. PL. ¥
700 * . 6404_01_BaseballPlayerData
- ~ Line Chart
. . | Categories
600 . _
. Combination Chart | Hit Statistics
Major League Baseball Stats . 5
. H = Run Stafistics
Analysi - S0 . . Pie Chart =
nalysis of correlation between runs b = Base Stafistics
achieved and salaries paid 400 —
t A - Scatter Plot = General Statistics
Color By 4 Salary Analysis
League e 700 . = Treemap [~/] High Run Cost
= . .. [+] Untagged
%"ggﬂ‘*g“"('“ perrun E 600 s, < Parallel Coordinate Plot -
@ .
- .
500 - © Allvalues
.
Cost per run for selected teams R Size by
(Empty) R (Nene) ~
= g = E E E E BE E E E
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@ Ready 278 0f278 rows 0 marked 38 columns  6404_01_BaseballPlayerData
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Automating tasks using Automation
Services

Automation Services is a very useful tool for automating certain Spotfire tasks. The
license to use Automation Services can be given to any user, but it's most likely to be
used by someone responsible for the maintenance of a set of analysis files. It's probably
not a tool that an analyst would use in the course of analysis creation or design.

The Automation Services Job Builder is found under the Tools menu, and you use
this job builder to create an Automation Services job. Out of the box, 14 tasks are
available to add to a job. Custom tasks can be created using the software developer kit
(SDK), but this is an advanced topic for Spotfire developers with programming; skills.

Automation Services Job Builder - Untitled n
File  Tools
Add w

Apply Bookmark

Thiz job does not contain any tasks. Export Image
Add a first task by clicking "Add". Export Library Ikems
Export to PDF

Import Library Tkems

Open Analysis fram Library

Remap Data Sources

Remap Infarmation Services Catalogs And Schemas
Replace Data Table with Information Link

Save Analysis to Library

Send Email

Set Credentials for External Connection

Set Data Source Credentials

Update Text Area Contents

You can see from the list that the job builder offers a diverse range of tasks. Some
are more backend administration tasks, such as importing and exporting library
items or setting data source credentials; others help to provide updates to people,
such as e-mailing them with a message and including images from an analysis file,
a web player link to the file, or even an embedded analysis file.

When you select a task to add, a dialog window for that task opens to allow you
to enter the relevant details. As you add tasks, they build up as a list in the job
builder's window. You can remove individual tasks at any time, and you can
move them up and down the order.
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When your job is complete, you use the job builder's File menu to save the job as an
XML file. This XML file can be edited directly, but it can also be opened in the job
builder for editing, and that's an easier and safer way to make changes to a job.

Running Automation Services jobs

You can run a job directly from the job builder by selecting Execute on Server from
the job builder's Tools menu, but to take full advantage of the power of Automation
Services, you will want to run jobs on a schedule. To do this, you will have to use

a third-party scheduler, such as Microsoft Windows Task Scheduler. To run your
Spotfire jobs, you need an executable file called spotfire.Dxp.Automation.
ClientJobSender.exe. You'll find this file in the Automation Services installation
directory on the Automation Services server. You can run it from there or copy it to
a more convenient location.

Automation Services is a web application, and each instance is linked to a specific
Spotfire server instance and, therefore, a specific Spotfire library. When running an
Automation Services job, you must provide the URL for the Automation Services
instance you want your job to run against. The final piece you need to run an
Automation Services job is, of course, the XML file you saved from the job builder.

An example Automation Services job syntax is as follows:

Spotfire.Dxp.Automation.ClientJobSender.exe http://
myAutomationServerName/SpotfireAutomation/JobExecutor.asmx C:\myJobs\job.
xml

To schedule the job, simply add that instruction to a batch file and schedule the batch
file to run.

An overview of system monitoring tools

All versions of Spotfire create logs that can be analyzed, but Version 6.5 provides
some new visual system monitoring tools. We'll take a quick look at the traditional
logs and then move on to look at the new functionality in Version 6.5.
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Spotfire server administrators can view the system logs via the administration
console (http://<Spotfire server name>/Spotfire); a server admin account
is needed to log in to the console, which also provides software deployment tools,
so it may be tightly controlled by your IT department. Under Open Logs and
Diagnostics, you'll find a Server Log Files tab, where you can set debug levels,
view the extensive system logs produced by Spotfire, and export details to a file.
You can also copy the logs directly from their location in the Spotfire installation
directory on the server.

TIBC® Spotfire Server About | Welcome Page

192.168.1.145

Server Log Files | | Diagnostics | | Troubleshooting |
View log file: Current Log Configuration: 1ogé] .properties
|server Log |log4j properties & . (R
Set Configuration L Export Log File
. 73 more

Caused by: com.spotfire.server.ServerlnitializationException: Unable to conmns#A
gt com.spotfire.server.util.sgl.DataScurceManager.awaitConnection (Dal
at com.spotfire.server.util.sgl.DataScurceManager.<init> (DataScurceM:
8t sun.reflect.Nat Cocnetructorfccessorlmpl.newinstancel (Hative Metl
gt sun.reflect.MNativeConstructorficcessorlmpl.newlnstance (HNativeConst:
a2t sun.reflect.DelegatingConscructorkccesscrinmpl . .newlnstance (Delegat:
2t java.lang.reflect.Ceonstructor.newlnstance (Constructor.java:5S2§)
8t org.springframework.beans.Beanltils.instanciateClass (BeanUtile.ja-
... 15 more

WARN 2014-07-20T08:49:58,9380-0 [*Initialization*] spoctfire.server.Lifecyc

WARN 2014-07-20T08:59:5E,436-0700 [*Initialization*] spotfire.server.life:yciV

- ran - _ e W
< >

Spotfire logs import into analysis files with a well-formatted structure, and a simple
Table visualization can be a very powerful way to interrogate a log file. Beyond that,
you can develop further log visualizations and analysis tools using Spotfire Analyst.

Spotfire 6.5

In an enterprise setting, the Spotfire web player is a key component that administrators
want to monitor. It is the place where most users access analysis files and interact with
them. Spotfire 6.5 provides logs directly through the web player, and you can export
the logs to a preconfigured Spotfire DXP file for a detailed analysis.
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This functionality is accessed directly from the web player as Diagnostics under
Tools, so a regular Spotfire administrator can access it without the need to gain
access to the Spottfire servers.

2 Spotfire

Open analysis  Create new analysis  Tools «

> Diagnostics

> Scheduled updates

The default Web Player Monitoring view is the Open Analysis subtab, which
provides a summary of the current activity on the web player, showing active
users and some useful status information. You can view some useful performance
counters, and you can also view the raw web server log and get information on
the status and specifications of the main Spotfire components.

Diagnostics

PP LRSI,  spotfire Server | Web Server | Web Application | Loaded Assemblies | Site | Scheduled Updates | Web Server Log

Export Info

Open Analyses Logging (Currently On)

Oshow Overview
) Refresh lshow Document Nodes and View Sizes
®show Details
Shared Private
Execution Shared Data Private Data Shared Data Private Data Decument Document

Title User Name Loading Time Time v Table Size Table Size View Size View Size Nede Count Node Count Idle Time Scheduled

Baseball Example SatoH 00:00:02.1 00:00:02.8 (+08 KE) 28. (83 KE)- (+209KB)Z.. (-209KB)&... 32242 422 00:17:08 false

Baseball Example sfadmin 00:00:00 00:00:00.8 23 KB - 209KB 12KB a7 635 00:00:1D falze

Totals 00:00:02.1 00:00:02.4 98 KB S 209 KB 22KB 32237 1057 00:00:10

Wkshow perfomance counters
Name Valug
ProcessPrivate Bytes:wawp (+2.8 MB) 433 WIB
Webplayer tots| werking memary (+8.0 MB) 354 WIB
NET GLR Memory:# Bytes in sll Heaps-wawp (+3.6 MB) 85 MB.
Dsta Engine memary 15 ME

Dats Engine Cache memory (188 KB) 17 KB

Webplaysr memary svsiisble befors paging oata to disk 20ME

A really cool feature is the Export Monitoring Logs and Analysis tool, which you
will find by switching to the Logging subtab on the Web Player Monitoring page.
It exports a preconfigured dxp file with a snapshot of the log data. You can open
this dxp file in a Spotfire client and access a rich suite of prebuilt visualizations.
Also, because the export includes the log files, you can customize the dxp file for
your own purposes and continue using the logs provided by the tool.

The dxp file includes very useful Glossary and Columns and Help & Configuration
pages, which explain how to use the dxp file, including instructions on how to set
up the analysis file to show real-time data from the server.
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@weh Seryer resource monitoring.dxp - TIBCO Spotfire !IEII:I
File  Edit Wiew Insert Tools Help

S EQE- &8 2R(2CD YERONGer | EFD k- ke “CO® > & >

Ouerview  Execution Time Data Size Performance counters Memory Over Time Timing Log Open Files and Cache 1| r |

Int... I Memory Usage From Performance Counters
Filter to time interval: =
TIRTR014 246... TI2TI0 s —— # Private Bytes
—— 250M a1l MET Memory
o il LTI T Iiiiilliiil a1l Data Engine
il Data Enging Cache

Thispage sh
statistics that can be used to
find out the cument bottlenac
{s). Differant analyses snd 1 CPU Load From Performance Counters
usage pattems will trigger
differant bottlenecks.

40 @ % Processor Time

The first plot shows the " .
o Privileged Time

smount of mamary usad aver 20

time. Dats engine memory is—J oA AN A A A A A A
used by dats tables and view o

and .NET memory isused by

document nodes. "Private L.

bytes’ is the total amount of | Humber of open analysis instances

mamary that the process has

sllocated.

@ Bazebsll Example
The second graphsindicatas 2

CPU iz = problem or not.

Privileged time iz the time th 1 1 1 1

processor was busy with keme 1
mode operstions.

o
Finally tha numbarof opan &
: TI2TI2014 2:28:00 AM TI2TI2014 2:38:00 AM

A

On\inel L Details,. 137 of 996 rows | 0 marked | 415 columns PerformanceCounterLog pivat .

Summary

This chapter has provided a whistle-stop tour of the Spotfire landscape, giving you
a sense of the different parts of the system and how they work together. We looked
briefly at the main Spotfire components and took quick tours of Administration
Manager, Library Administration, Information Designer, Spotfire Analyst (formerly
known as Professional Client), Spotfire Consumer (formerly known as Web Player),
Spotfire Business Author (new with Version 6.5), Automation Services, and system
monitoring tools.

Many of the items we looked at require some level of admin or specialist access,

and many of you will not be Spotfire administrators. Nevertheless, I think it's

useful for you to have a good sense of how the platform is administered and, more
importantly, how best to use the Spotfire architecture to deliver a good analysis to
your customers. The inline help files in the Spotfire client are always the best starting
place for information about the product's tools and features, and the TIBCO website
(https://docs.tibco.com/) provides more detailed documents on all the topics
covered in this chapter.

In the next two chapters, we are going to explore some more advanced data
analysis and visualization techniques.
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Source Data is Never Enough

Any analysis, no matter how clever or imaginative, is only as good as the underlying
data. Chapter 1, Show Me the Data, got you started with data; this chapter will take
you through some more advanced concepts and techniques. It will show you how to
use Spotfire's data tools to transform your source data, when necessary, into a form
that is more suitable for your analysis needs.

It's always good practice to do as much heavy lifting as possible in source systems and
data warehouses before you import data into a front-end analysis tool such as Spotfire.
If you need to combine data from multiple tables, ask a database administrator or
modeler to create a view in the database and use that view as your data source. If you
need to combine data from multiple data sources, ask an extract transform load (ETL)
developer to create the necessary integration scripts and stage the data you need in

a form convenient for your analysis needs. What's more, following Spotfire 5.0, it's
possible to pass complex queries to a database to process at the source and then work
with the results that come back. This is an efficient use of database resources.

All that said, however, as a creative analyst and data explorer, you will always
have a need to modify and transform data after it arrives in Spotfire, and Spotfire
is a great tool for doing so. It's actually pretty good at manipulating data, and it
gives you lots of flexibility to reach the analytic insight you seek. If you can't wait
for an IT development team to build the exact source specification you require,
Spotfire provides a powerful suite of data tools that allow you to freely experiment
with data transformation and manipulation to achieve more independently. It can
also help you to develop a data specification for long-term and robust enterprise
implementations that do require formal IT development.

In this chapter, we will cover the following topics:

* Creating metrics using calculated columns
* Using the Data Panel tool

* Key data concept—dimensional hierarchies
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* Adding dimensionality to your data by defining hierarchies

* Categorizing continuous numerical data using binning functions
* Slicing and dicing data using hierarchy nodes

* Merging data from multiple sources

* Key data concept—narrow tables versus wide tables

* Transforming data structure through pivots and unpivots

* Using Spotfire's Information Designer

* Optimizing complex data manipulations using in-database analytics

Creating metrics using calculated
columns

Probably the most fundamental and useful data manipulation tool provided by
Spotfire is the ability to create calculated columns in imported data tables. A
calculated column is created by writing an expression that references other columns
in the table, documents property values, and values that you supply, or hard code.
The expression can be a simple piece of arithmetic, such as dividing one column

by another to get a proportion, or a more complex piece of conditional logic. Once
created, a calculated column can be used exactly like any other column.

Basic metric

Let's work through an example by looking at two key metrics of batting performance
in baseball: the on base percentage (OBP), which is essentially how often a batter
reaches base, and the walk-to-strikeout ratio (BB/K), which is a measure of a hitter's
plate discipline.

The data we will use here is BaseballPlayerData.x1s, which you can download
from http://www.insidespotfire.com.

Create a new analysis file and import the baseball player data.

The OBP for each player is already included in the data, but we're going to
recalculate it from scratch. Go to Column Properties in the Edit menu. From
here, you can select the data table you want to work with and you can see all
the columns in the table. You'll notice that Column Type for each column is
Imported, meaning it comes from the data source.
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Data table:

6404_01_BaseballPlayerData

Columns and hierarchies:

Mame ColumnType DataType ExternalMame Extemalld IsValid Calculated Column...
Team mpoted  Stng Tean  Tue [EENETIEITLE
League Imported String League True Hierarchy...

Games Playsd Imported Integer Games Playsd True
At Bats Imported Integer At Bats True
Runs Imported Integer Funs True
Hits Imported Integer Hits True
Doubles Imported Integer Doubles True =

< | 1}

| General | Formatting I Properties I Geocoding I Sort Order|

Insett =

Select Calculated Column... from the Insert dropdown to open the
calculated column dialog. Double-click on Walks from the Available
columns window and notice how it appears in the Expression window. Type
the division operator / after [Walks] and then double-click on Strike Outs in
the Available columns window. Finish by providing a suitable name for the
new column in the Column name input box.

Available columns:

Name Lata 1
Type
REI Integer [
Stolen Bas... Integer
Caught St...  Integer
Walks Integer
Strike Outs  Integer
Intertional ... Integer
Hit By Pitch  Integer
[ oy i | | .
Expression:

1 [Walksl/[Strike Cuts]

Available properties for column:

Strike Cuts

Name Da.. FPr.. Value ol
FiscalYe.. Inte.. Doc... O |E|
MaxMis... Inte.. Doc.. 500000 '—
PlayerM... Sting Doc... LuisCas...
PlayerM... Strin.. Doc... Edgardo...
TeamM... Sting Doc... Florda
Descript... Sting  Table

BEdemalld Sting Table -

Insert Properties

Recent expressions: Resulting expression:
[MinoBPD »| [ insen Not applicable.
Caolumn name: Sample resutt:
BB/K 1.3
Help

Functions
Categony:
’NI functions

Function:

EE -

-
a

Adds the two arguments.

Insert Function

Type:
Real

I

oK Cancel |
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4. Follow the same process to create the OBP calculation, which is as follows:

([Hits] + [Walks] + [Hit By Pitchl) / ([At Bats] + [Walks] + [Hit
By Pitch] + [Sacrifice Flies])

1
‘Q Be sure to click on OK to exit the Insert Calculated Column

dialog and again to exit the Column Properties dialog.

You have now created two simple calculated columns, and they will appear in
the column properties list as Calculated under Column Type, indicating that you
created them and they are not from the source data.

Dynamic metric

Now we'll try something a little more complicated. You're going to create a
calculated column that changes dynamically depending on what you select
in a text area dropdown list.

1.

Using the same process we followed in Chapter 3, Analyze That!, create a

text area and then a dropdown control called TeamName. In the examples of
Chapter 3, Analyze That!, you selected Fixed values under Set property value
through; this time, select Unique values in column and then select Team as
Column. This will create a dropdown of team names.

Set property value through:
| Unigue values in column -
Settings
Diata table: Column:
|6404_01_BasebalPlayerData  ~| | Team - |

Reopen Column Properties and create a calculated column with the
following expression:

If ([Team] ="${TeamName}", [Player Name])

This expression states that, if a row in the data has a team value
corresponding to the team selected in the control property TeamName, then
give this row in the calculated column the corresponding [Player Name]
value; otherwise, leave it empty. Name the column SelectedTeampPlayer.
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3.

4.

M After you create the calculated column, create a Table
Q visualization and explore how the calculated column values
change as you select different teams in the dropdown box.

Create a list box control in the text area, call it P1ayerName, and set it to
populate through unique values in the column [SelectedTeamPlayer].

Create a calculated column with the following expression:

If ([Player Name]="${PlayerName}", [Player Name])

Name the column Selected Player.

What you have built now is a way to select a team from a list to get a list of players in
that team, so you can select an individual player in the team and use that selection to
drive a set of visualizations. We have three more columns to be created to bring the
example together.

1.

Create a calculated column called on Base Percentage (OBP) with the
following expression:

If ([Player Name]="${PlayerName}", [OBP])

Create a calculated column called walks per Strikeout (BB/K) with the
following expression:

If ([Player Name]="${PlayerName}", [BB/K])

These two calculated columns will only return values for the player
selected in the dropdown list. Again, I would recommend creating a
table visualization to explore the dynamics.

Create a calculated column called Quadrant with the following expression:

case

when ([OBP]<=Percentile ([OBP],50)) and ([BB/

K] <=Percentile ([BB/K],50)) then "Banjo Hitter"
when ([OBP]<=Percentile ([OBP],50)) and ([BB/

K] >Percentile ([BB/K],50)) then "Patient Hitter"
when ([OBP]>Percentile([OBP],50)) and ([BB/

K] <=Percentile([BB/K],50)) then "Solid Hitter"
when ([OBP]>Percentile([OBP],50)) and ([BB/

K] >Percentile ([BB/K],50)) then "Top Performer"
end
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For the last column, we are using a case expression to build a more complex piece
of logic than a simple If expression. You can nest "If" statements, but the syntax
becomes very difficult to read, whereas a case statement is relatively easy to
follow. We are also using the function Percentile, the value below which a
defined percentage of the data values fall. The 50th percentile is the median.

With this expression, we are categorizing players into one of the four categories,
based on which OBP-BB/K quadrant they fall into.

You will find excellent explanations and examples of all the expression
% elements you can use in Spotfire under the Function window in the Insert
Calculated Column dialog. You can also search by typing some hint text.

Functions
Categary:

All functions -

Function:

per

Percent -
BaseRowld

IGR

P10

PGS0

PotOutliers L

Mo...1d

m

The percentile is the value at which a
certain percent of the data values are
equal to or lower than the value. The first
argument is the column to analyze and
the second argument is the percent.

»

m

Bxample: -

Insert Function
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Now, create two visualizations:

A bar chart with the calculated columns [On Base Percentage (OBP)] and
[Walks per Strikeout (BB/K)] as the value axis columns and (Column
Names) as the category axis and trellis by [Active Player] to provide a
convenient title to the chart.

* A scatter plot with the calculated columns [0BP] and [BB/K] as the x- and

y-axes, respectively; marker by (Row Number): color by the calculated
column [Quadrant], and label by [Player Name].

When you select a player in the text area dropdown, the bar chart shows you only
that player's OBP and BB/K stats. The scatter plot shows you the picture for all
players, with the percentile quadrants color coded. When you select a bar in the bar

chart, you can see how the selected player compares with the others. You could also
add a details table below the bar chart.

IBB/K vs. OBP
2 Color by:
Quadrant = +
b 15
+ ) Banjo Hitter
3 1 O Patient Hitter
Major League Baseball Stats x 0.5 @ Solid Hitter
= - @ Top Performer
0.25
Team
San Francisco OBF -
Player
VST 1BB/K and OBP for Selected Player
Edgardo Alfonzo
J.T. Snow
Jason Elison Moises Alou
Wichael Tucker
Wike Matheny 200
‘Walks per Strikout (BB/K): 1.30
Omar Vizguel
Pedro Feliz 1.00
Ray Durnam 0.00 ]
‘Walks per Strikout (BE/K) On Base Percentage (OBP)
Metrics + + =
Active Player Quadrant Walks per 5tri... Walks (BB) Strike Quts (K)
Moises Alou Top Performer 1.30 56 4z
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Using the Data Panel tool

The Data Panel tool, which you can toggle on and off by selecting Data in the View
menu or clicking on the corresponding icon in the icon tray, is very useful to work with
data on an analysis page. It gives you an overview of all the columns in all the tables
currently loaded in the analysis file and the relationships between those tables. If you
click and drag a column onto any visualization, you will get a set of context-sensitive
options, such as Color by that column in the visualization.

Data I Home Runs

Data tables: N
Ay

o
| 5404 01_BaseballPlayerData = + Color by Team”.

5404 _01_BasebalTeamCata

Columns:

Team - Team + +
Drag

League =

Key data concept — dimensional
hierarchies

Data will often contain intrinsic dimensionality. The most common example is a
date. Dates are usually entered as single values, such as 12-May-2005, but if you
think about it, there is an intrinsic dimensional hierarchy you might find useful
when building visualizations: year > month > day, for example, but also year > quarter
> month > day. Include time and you have additional dimensions.

Independent data attributes, or columns, can also be arranged in a hierarchy.

A common example is geography (region > country > province > city). The order of
the hierarchy can vary depending on your exact needs for a given situation. Do you
want to arrange your music collection as artist > year > album > song or year > artist >
album > song?

You won't always need to use dimensional hierarchies, but they can be a useful and
powerful way to navigate your data.
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Adding dimensionality to your data by
defining hierarchies

Spotfire makes it easy for you to use hierarchies. First, whenever you select a date
column for visualization, Spotfire offers you a set of prebuilt hierarchy options,
including hierarchy sets and individual hierarchy elements.

(Column Names)

(Subsets)

(Row Number)

Date 4 Date

Country

+ One-Month Rate ‘Year

Quarter
Maenth
Week
Day of Year
Day of Month
Day of Week

Year » Quarter

Year » Quarter » Month

Year » Quarter » Month = Day of Month
Year » Month

Year » Month » Day of Month

Remave

Fiscal Year » Quarter » Month
Fiscal Year

Fizcal Quarter

Fiscal Month

If you select a hierarchy set for a visualization axis, the user is presented with a
convenient slider to select which level of the hierarchy he or she wishes to view
on that axis. The visualization adjusts dynamically.

I R
Date (Month) |+ +

Year »
Quarter »
Maonth
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You can also build your own date hierarchies or any other hierarchy you need

by selecting the columns that define the hierarchy. You do this from the same
dialog Column Properties window, where you build calculated columns. The only
difference is you select Hierarchy... from the Insert dropdown and then select the
columns or date elements you want to add to the hierarchy in the desired order
and give the hierarchy a name. Once created, the hierarchy can be used as a regular
column in visualizations.

It's important to understand that although a hierarchy column will always give

you a slider when applied to a visualization axis, allowing the user to change the
granularity of the axis from, say, league to team to player in the case of the baseball
data, you need to ensure that other visualization properties support the dynamic
nature of the slider. The other axis must be an aggregation (such as sum, min, or avg)
that rolls up the data, and, in the case of a scatter plot, the Marker By property must
be set to (Column Names) or (None).

Categorizing continuous numerical data
using binning functions

The final way in which you can create custom columns in Spotfire is through
binning. Just as for calculated and hierarchy columns, you create binned columns
using the Insert drop-down in Column Properties, selecting the option Binned
Column.... A binned column is just a way to turn a continuous set of values, usually
numeric but not always, into a set of more discrete values or bins. Age would be a
typical case. You might prefer, when using a bar chart to show an age distribution,
to plot a series of boundaries, such as < 20, 20-30, 30-40, 40-50, 50-60, 60-70, and
>70, rather than a continuous set of individual ages.

The Binned Column... dialog offers five methods for binning data, and each of these
methods corresponds to a function that you can later edit using the expression editor:

* You can set specific limits by using the following expressions:

BinBySpecificLimits ( [column name], value 1, value 2, .., value n)

This method allows you to explicitly define each bin boundary; any
values below or above your minimum and maximum values are placed
automatically into bins as well.
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* You can set a specific number of bins with even intervals by using the
following expressions:

BinByEvenIntervals ([column name], number of bins)

This method allows you to focus on the number of bins and not worry about
the distribution of values.

* You can set a specific number of bins with an even distribution of unique
values using the following expressions:

BinByEvenDistribution ([column name], number of bins)

This method allows you to focus on the distribution of values, still dividing
the values into bins, but telling Spotfire to create the bin boundaries to
equalize the distribution.

*  You can set the bins based on the standard deviation using the
following expressions:

BinByStdDev ( [column name], scaling factor 1 * SD, scaling factor 2
* 8D, .., scaling factor n * SD)

This method is similar to the specific limits method except you refer to a
scaled list of standard deviation values.

*  You can set the bins based on substrings in text values using the
following expressions:

BinBySubstring ( [column name], number of characters from beginning
or end of string)

This method allows you to categorize string values into bins based on a
defined number of characters from the beginning (positive number) or end
(negative number) of a string.

Slicing and dicing data using hierarchy
nodes

Spotfire provides a set of OVER functions to allow you to aggregate data over the
nodes of a hierarchy, usually a date hierarchy but not necessarily. At its simplest
level, the OVER function is a means to define at what granularity you wish to
aggregate a value. For example, you could create the following calculated
column in the baseball data:

Avg ([Hits]) OVER [Team]
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The result would be the average number of hits achieved by the players in each team.
As each team has more than one row in the data, the lowest granularity of which is a
player, you will end up with the following result:

Team - Avg Hits
AT Zwnd [ ]
Arizona 114.18
Arizona 11418
Atlanta 108.40
Atlanta 108.40
Atlanta AN An

The OVER function has some more advanced and challenging methods. On their
own, these methods may not initially seem particularly useful to you and may even
be a little hard to understand. However, they become very powerful when used

in expressions.

In Chapter 1, Show Me the Data, when considering the key data concept of rows

and columns, we saw that you cannot subtract a value in one row from a value in
another. In other words, you cannot build expressions that cross the row boundary.
The OVER function, with its suite of methods, allows you to overcome this limitation
because it gives you a means to reference the values at different nodes in a hierarchy
in the same expression. For example, it allows you to subtract the sales figure for this
month from the sales figure for the same month last year. The sales figures are the
nodes in a date-based hierarchy.

There are 14 OVER methods, and the in-line help in the Spotfire client provides
details and examples for each. The Functions panel in the Insert Calculated Column
dialog also provides basic descriptions and syntax. The help files in Spotfire for the
OVER function tend to focus on custom expressions, rather than calculated columns.
We will cover custom expressions in Chapter 6, The World is Your Visualization.

Here we will cover some of the more interesting and challenging OVER methods
using the market interest rate data we used in Chapter 2, Visualize This!, for the line
chart example, but this time using just the Sweden data. In the following sections,
"Agg" refers to an aggregation method such as average or sum, "column" contains
the value to be aggregated, and "hierarchy" is the hierarchy to navigate.

For these examples, we are using the Year-Month and Year hierarchies created on
the Date column.
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LastPeriods

Agg (column) OVER LastPeriods (n, hierarchy)

The LastPeriods method allows you to apply an aggregation over the current node
and n - 1 previous node in the hierarchy. It can be used, for example, to calculate a
three-month moving average:

[Moving Average]
Avg ([One-Month Rate]) OVER (LastPeriods (3, [Hierarchy.Year-Month]))

MoneyMarketinterestRates Sweden

Date One-Month Rate  Moving Average Explanation
01-Jan-1387 9 85 9 35

01-Feb-1987 11.42 10.64 Jan-Feb Average
01-Mar-1827 11.56 1084  Jan-Feb-Mar Average
01-Apr-1927 9.85 10.94  Feb-Mar-Apr Average
01-May-1987 5.45 10,25  Mar-Apr-May Average
01-Jun-19&7 8.71 534 May-Jun-Jul Average
01-Juk1587 8.64 8.93

Parent

Agg (column) OVER Parent (hierarchy)

The parent method allows you to specify the parent of the current node in
a hierarchy. If there is no parent, then all rows are included. In itself, it's not
immediately useful, but we'll see how essential it is in the next section.

PreviousPeriod

Agg (column) OVER PreviousPeriod (hierarchy)

The previousPeriod method allows you to populate the rows for one node/period
of the hierarchy with an aggregation on the previous node/period. In itself, this
displacement is not particularly interesting, but if we use it in a calculation, we can
determine changes in value from one period to another. For example, say we'd like
to see the difference between the average interest rate for one year and the average
interest rate for the previous year, we would use the following expression:

[Deltal

Avg ( [One-Month Rate]) OVER (Parent ([Hierarchy.Year-Month])) -
Avg ( [One-Month Rate]) OVER (PreviousPeriod (Parent ([Hierarchy.Year
-Month])))
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We are calculating the average for the parent node (year in our hierarchy) of the
current row and subtracting the average for the parent node in the previous
period (year).

MoneyMarketinterestRates Sweden

Date « Delta Current Year's Average Previous Year's Average
01-0ct-1985 1.45 11.71 10.23
01-Now-1989 1.48 11.71 10.23
01-Dec-1939 1.48 11.71 10.23
01-Jan-1950 208 13.79 11.71
01-Feb-1990 208 13.79 11.71
01-Mar-1990 208 13.79 11.71
01-Apr-1950 2.08 13,79 11.71
01-May-1850  2.08 13.75 11.71
01-Jun-15%0 208 1375 11.71
01-Jul-1580 208 13.79 11.71
01-Aug-1990 208 13.79 11.71
01-5ep-1990 208 13.79 11.71
01-0ct-1950 208 13.79 11.71
01-Nowv-1990 208 13.79 11.71
01-Dec-1590 2.08 13,79 11.71
01-Jan-1981 -1.83 11.85 13.79
01-Feb-1951  -1.93 11.88 13.79

ParallelPeriod

Agg (column) OVER ParallelPeriod (hierarchy)

What if we want to compare values across parallel periods, such as a month-on-month
analysis for this year's figures against last year's? For example, how does June this year
compare with June last year. That's where the parallelpPeriod method can help. It
allows us to get a value in a previous period at the same level in the current period.
Note that it can only go up one level to define the period, for example:

[Month-On-Month Difference]

[One-Month Rate] - Sum([One-Month Rate]) OVER
(ParallelPeriod ( [Hierarchy.Year-Month]))

Here, we take the current interest rate value and subtract the interest rate value for
the same month last year.
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MoneyMarketinterestRates Sweden

Date «  One-Month Rate This Month Last Year Month-On-Month Difference
01-Jan-1887 985

01-Feb-1527 11.42

01-Mar-1827 11.58

01-Apr-1827 985

01-May-1587 545

01-Jun-1987 8.71

01-Julk-1587 8.54

01-Aug-1587 5.00

01-Sep-1587 512

01-Oct-1987 520

01-Nowv-1587 5.41

01-Dec-1587 5921

01-Jan-1528 522 5.85 -0.63
01-Feb-1588 545 11.42 -1.97
01-Mar-1528 959 11.58 -1.97
01-Apr-1928 987 5.85 0.0z

You're probably thinking, what exactly is the difference between PreviousPeriod
and ParallelPeriod? PreviousPeriod is simply the previous period in the same node,
whereas ParallelPeriod traverses the hierarchy to a parallel node.

PreviousPeriod ParallelPeriod

Y1 |
N,

NavigatePeriod

Agg (column) OVER NavigatePeriod (hierarchy, node/period name, period
displacement, period level for aggregation)

The NavigatePeriod method allows you to specify the period level, or node, you
want to use; how much, if any, you want to move forward or backward; and the
level at which you want to aggregate, zero being the top level, incrementing by one
for each level into the hierarchy. For example, in the following expression:

Avg ([One-Month Rate]) OVER (NavigatePeriod([Hierarchy.Year
-Month], "Year",1,0))
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Year specifies the period, the 1 calls for a displacement by one period forward, and
the 0 specifies the year as the aggregation period. This expression is equivalent to
the NextPeriod construction:

Avg ([One-Month Rate]) OVER (NextPeriod([Hierarchy.Year-Month]))

Say we have daily interest rate figures, a Year-Month-Day hierarchy, and are looking
at the row for Day 1, Month 1, Year 1. Then, the following results will be returned by
a NavigatePeriod call for the average rate:

"Year",1,0 "Year",1,1 "Year",2,1
Average for Year 2 Average for Month 1, Year 2 | Average for Month 1, Year 3

Intersect

Agg (column) OVER Intersect (hierarchy)

The Intersect method finds the intersection, or common values for two or more
hierarchies. This method is best used in conjunction with other OVER methods. For
example, imagine we have monthly market interest rate data for countries across
multiple regions, and we defined region-country and year-month hierarchies. The
following expression returns the lowest interest rate for each region for each year:

Min ( [One-Month Rate]) OVER (Intersect (Parent ([Hierarchy.Region
-Country] ), Parent ( [Hierarchy.Year-Monthl])))

Merging data from multiple sources

It is best practice to transform your data, including merging from multiple sources,
before it arrives in your analysis tool. However, you might not have this facility or
access to good data integration tools, or perhaps you just want to explore something
quickly to follow an analytical hunch. Spotfire provides some easy-to-use and
powerful data merging tools.

When merging data into an existing data table, the first thing you have to decide is
whether you are adding new columns or new rows. Then, you must define how the
data sets are related. If you are adding new columns of data, you must define the key
columns in each table that link the two data sets uniquely for the columns you add. If
you are adding new rows of data, you must match or map the column names.
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When defining key columns and mapping columns, the names used in the two tables
can be different as long as you know that their values and data types are equivalent.

Let's work through some examples to make things a bit clearer.

Insert columns

For this example, we will use two copies of the baseball data: one with all the original
columns minus the player position and one with just league, team, player name,
and position.

The data used here is BaseballPlayerDataNoPosition.xls and
BaseballPlayerDataPositions.xls, which you can download from
http://www.insidespotfire.com.

1. Start by loading the first file, BaseballPlayerDataNoPosition.xls,
into Spotfire.

2. Now select Columns... under the Insert menu, and when the insert columns
dialog opens, use the Select button next to Add columns from: to select the
File... option. Navigate to the file BaseballPlayerPositions.x1s.

3. You'll get a preview of the table, just as you do when importing a table. Click
on OK to accept the table structure.

Insert Columns - Select Source | S |
Add columns to data table:
BaseballPlayerDataMNoPosition - |
Add columns from:
BaseballPlayerPositions
Settings
Load method:

(*) Hide transformations {no transformation steps added)

Transformations:
Pivat <[ Add. |
Preview

Help | MNext = || Finish | | Cancel
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4. We don't need to do any transformations, so just click on Next >.

5. In the next dialog, you will define how the two tables are related by matching
all relevant columns. Select Player Name in each panel, and click on Match
Selected. The columns will move to the Matched columns: panel.

From cument data: From new data:

Slugging Percertage Real Team String
Salary Integer League String

3 Real Posttion String

v Fesl
Player Name String

Plate Appearences Integer

Singles Integer =

Maich Selected || | Match Al Possible

Matched columns:

Curment Data New Data

There is no need to match Team or League because Player Name uniquely
relates both tables.

6. Click on Next >, and when the column selection dialog opens, check Position
and select a join method (we're just going to use the default left outer join).
Click on Finish.

Leave Team and League unchecked because they are already present in our current
data table; if we checked them, we would create duplicate columns.

The [Position] column has been added to the "no positions" table, with values
correctly matched to each player.
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Columns to add from new data:

[] Team
] League
[] Position

Join method
@ Left outer (rows from cument data only)

) Left single match {rows from cument data only, single match from new)
) Full outer (&l rows, from both cument and new data)

! Inner {rows matching in both cument and new data only)

_ Right outer {rows from new data only)

_ BRight single match {rows from new data only, single match from cument)

Cptions
[] Treat empty values as equal

Insert rows

For this example, we will use a copy of the baseball player data with 80

rows removed and a file containing just those 80 rows. The data used here is
BaseballPlayerDataTruncated.xls and BaseballPlayerDataNewRows.xls,
which you can download from http://www. insidespotfire.com.

The process to insert rows is almost identical to that of inserting columns, except you
start by selecting Rows... under the Insert menu. You go through the same dialogs,
but, when you reach the column-matching section, this time you want to match all
the columns belonging to the data you want to add. Spotfire gives you a Match All
Possible button to automatically match columns with the same name, but you can
match manually if you know two columns with different names are nevertheless

the same attribute. For example, one table might have a column called "Player" and
the other might have a column called "Player Name," but you know that both tables
contain the same category of information: player name.
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There is no join definition to add rows because we are not trying to match the table
structures, just add more rows under the matched columns. If the new table has
additional columns, you can add these, but obviously (at least I hope it's obvious),
those columns will only contain values in the added rows, not in any existing rows
in the data.

Key data concept — narrow tables versus
wide tables

Data tables are row-by-column matrices, and obviously they can range in size from
one row by one column to many rows by many columns. You might have come
across the colloquial expressions narrow table and wide table, or even narrow long
table and wide short table. These concepts refer to the number of columns in the
table, but not in a literal sense.

They refer to the fundamental way in which the data is structured or categorized

in a table. In a basic narrow table, a list of categories is contained under a single
column and a second column lists values associated with each of those categories:
just two columns, but potentially many rows. In reality, there may be other

reference columns, but the basic concept holds: one column containing all values
across categories. In a basic wide table, each category gets its own column and the
associated values appear under it: potentially a lot of columns and as few as one row.

Consider the GDP data we used for the treemap example in Chapter 2, Visualize This!.
The table we used was a narrow table:

Country Abbreviation GDP (USD million)
USA 18800000
CHHM 9240270
JPN 4501530
DEU 3534823

As a wide table, it would look very different:

CHHN_GDP DEU_GDP FRA_GDP JPN_GDP USA_GDP
9240270 3534823 2734949 4901530 16800000
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Each type of structure has its advantages. Narrow tables are good for associating
attributes. For example, it's trivial to add full country name and region columns to
the narrow table alongside the GDP data but not really possible in the wide table. On
the other hand, if we want to do row-level calculations, such as a ratio, it's easier if
our figures are in a single row in a wide format. If we want to be able to plot the GDP
for one country against another over time, we need to have each GDP series under a
separate column in a wide format.

Transforming data structure through
pivots and unpivots

You can use pivot and unpivot transformations to change narrow tables into wide
tables and vice versa. You can also use a pivot to permanently reduce the granularity
of a data table by summing up to a higher level.

Take a look at the baseball player data. What sort of table do you think it is? It has
columns for player name and team and then individual columns for a range of
standard baseball statistics, with each statistic getting its own column. This was
very convenient when we wanted to calculate the walk-to-strikeout ratio.

Unpivot

Let's see what happens when we unpivot the baseball player data table.

The data used here is BaseballPlayerData.x1ls, which you can download from
http://www.insidespotfire.com.

1. Load the baseball data into an analysis file.

2. Open the Add Data Tables dialog and using the Add dropdown, select the
baseball player data From Current Analysis. So far, we've been adding data
from external sources, but it's also possible to copy an internal table and
transform it in the process.
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3. Don't click on OK yet. Give the table a new name in the Name: setting.
Expand the Show transformations section if it's not visible, select Unpivot
from the Transformations: dropdown, and click on Add.

Add Data Tables

Data tables:

Name Source Transformations

SZ 404 01_BaseballPlayerDa 6404_01_BassballPlayerData

Settings
MName:
£404_01_BaseballPlayerData_Unpivat|

Load method:

() Hide transformations (no transformation steps added)

Transformations:
Unpivat v][ Add.. ]
Preview
Help ’ Manage Relations... H OK H Cancel ]

4. When the Unpivot Data dialog opens, add Team, League, and Player Name
as Columns to pass through. Add Games Played, At Bats, Runs, Doubles,
Triples, and Home Runs as Columns to transform. We could add all the
statistics, but let's stick to those few to illustrate the principle.

5. Under Category column name, type Statistics Category; under Value
column name, type statistic. Notice how the preview window changes as
you make changes.
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6. When you are finished, click on OK and then again to complete
the transformation.

Available Columns: Columns to pass through:
Add > %eague
eam

REI [l Player Name

Stolen Bases

Caught Stealing _

= Remaowve Al

Waks 3 __

Strike Outs

Intertional Walks

Hit Pl Columns to transform:

Sac"_’ffce H_'ts Add > Home Runs

Sacrfice Fies Triples

Grounded Into Double Play Dpubles

Batting Average Hrts

On Base Percentage NUE:E

Slugging Percentage Games Played

Salary

Posttion i
Category column name {zontains transformed column names): Data type:
Statistics Categon] String -
Value column name: Data type:

[ Include empty values

Sample:
League Team Player Hame Statistics Cate... Statistic -
String String String String Integer IEI
AL Detroit Placido Polanco Heme Runs 3
AL Detroit Placide Polanco Triples 2z
AL Detroit Placido Polanco Doubles 20
AL Detroit Placido Polanco Hits 118
AL Detroit Placido Polanco Runs i
AL Detroit Placido Polanco At Bats 343
AL Detroit Placido Polanco Games Played 86
NL NY Mets Doug Mientkiewicz Home Runs 11
NL NY Mets Doug Mientkiewicz Triples 0 -
Help OK || Cancel

Inspect your new table. What form is it in now?
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Pivot

Now, we'll try to reverse the unpivot and recreate the multiple statistics columns.
We'll also reduce the granularity as an additional option.

1.

Once again, open the Add Data Tables... dialog, but this time, choose the
unpivot table you just created.

Give the new table a name, select Pivot from the Transformations:
dropdown, and click on Add.
When the Pivot Data dialog opens, make the following settings:
° Add League and Team as row identifiers
Add Statistics Category as a column title
Add Statistic as a value and choose Sum as the aggregation method

Change the column naming pattern to just %c

Row identifiers:

| —
HI:‘U ‘ League - Team » + ‘

Column titles (%C):

ju |
H I_H Statistics Category = + ‘

Values (V) and aggregation methods {%M):

| —
HEU ‘ SumiStatistic) ~ + = ‘

Column naming pattem:

-

Transfer columns (% T) and aggregation methods (%A):

| —
HDH ‘ (None) - ‘

Transfer column naming pattem:

LALT) -
Sampla:
League Team At Bats Doubles Games Played Hits -
String String Real Real Real Real
AL Battimore: 522.00 22.00 180.00 13%.00
AL Detroit §77.00 35.00 173.00 223.00 =
AL Texas 308.00 12.00 83.00 88.00 1
NL Arizona 161.00 5.00 88.00 37.00
ML Cincinnati 332.00 25.00 92.00 95.00
NL Colorado 237.00 12.00 §2.00 52.00
ML Houston 108.00 5.00 91.00 24.00
NL NY Mets 542.00 22.00 174.00 134.00 -
4 [Tl 3
Help ok || Ccancel
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1
‘Q To familiarize yourself with the column naming setting, play around with

the patterns and watch how the preview changes.

4. Click on OK and then again to complete the transformation.

Inspect the resulting table. You have added back in the individual statistics columns,
as in the original table, and removed the player level of granularity, aggregating up
to the team level by summing the statistics.

If we had included all the statistics in the pivot transformation, we would
N have had to look carefully at the aggregation method in each case. Sum
~ is appropriate for some, but Avg would be required for others, such as
Q Batting Average. Having selected different aggregation methods, we
might have included the method in the column name pattern, such as
$M (%C) to yield Aggregation Method(Statistic Category).

Using Spotfire's Information Designer

In Chapter 4, The Big Wide World of Spotfire, we started looking at Information
Designer and the elements needed to create an information link. We're going to
take a closer look now and build an example, not just of how an information link
can be used to extract data, but also to write data from Spottfire to a database. To use
Information Designer, you must have a reasonable command of SQL and relational
database principles, although Spotfire will do a lot of the work for you and try to
make the process user friendly by building the SQL query step by step.

Building an information link to multiple
source data tables

For this example, we're going to build an information link to Spotfire's own database
to extract information on the assignment of Spotfire licenses to users. You will need
access to the Spotfire database to follow this example exactly. If you don't have
access to the Spotfire database, try doing something similar with a database to which
you do have access.

1. Launch Spotfire and open Information Designer from the Tools menu.
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. Remember that you must log in to a Spotfire Server to

% access Information Designer because information links and
= their elements are always stored in the library for reuse by

anyone who has access to them.

2. Start by creating a new folder to hold the elements you'll create. Select Folder
from the New dropdown, and create a folder called Information Links.
In this folder, create subfolders called columns and Joins.

3. Define the columns you need by selecting Multiple Columns from the New
dropdown. When the configuration window opens, select the Data Sources
tab, expand the SPOTFIRE schema, and look for a table called GROUPS.

%) Information Designay

i | New - Muttiple Columns 1
Elements = Data Sources

- Multiple Columns X
cearch o)
= @ SPOTFIRE ,‘ Source columns:
= Ef CC_FOR_DELETION Column elemert name (cl Source column name Type Path
# BB CC_WITH_ASSOCIATED_EN Add >
# B2 CONFIG_HISTORY
= B2 CUSTOMIZED_LICENSES < Remove
= B2 DEP_AREA_ALLOWED_GFP B
+I 7 DEP_AREAS < Remaove Al

= E5 DEP_AREAS_DEF E
= B8 DEP_DISTRIBUTION_CONTI
= B2 DEP_DISTRIBUTIONS
w1 B DEP_PACKAGES
# B EXCLUDED_FUNCTIONS
= B GET_REVIEW_STATUS_VIE\
= B8 GROUP_MEMBERS
& E5 GROUP_MEMBERS_TEMP
= B3 GROUPS
abe GROUP_ID
abe PRIMARY_GROUP_ID
abe EXTERMAL_|D
345 CONNECTED Selected column description:
abe DOMAIN_NAME
abe DISPLAY_NAME
abe EMAIL
= B2 GROUPS_TEMP
& B8 JMX_USERS
& B9 LIB_ACCESS i
& B2 LIB_APPLICATIONS

S FEn SOARAETER FRSARR T
Create Columns..

] m b

4. Wejust want the column GROUP_NAME, so select it and click on Add to
add it to the list of column elements on the right.

5. Repeat the selection process for the following columns: CUSTOMIZED_
LICENSES.LICENSE NAME and USERS.USER_NAME.
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In SQL queries, database objects such as tables are referenced
S in the database schema using a dot nomenclature in the same

Q way you would use slashes to reference a folder or file in a
Microsoft Windows environment.

6. Click on the Create Columns button to save your selections to the Columns
folder you created in step 2.

Stat | Muttiple Columns 2°
Multiple Columns x
Sounce columns:
Column element name (...  Source column name Type Path
Add = abc | GROUP_MAME GROUP_NAME String | /SpotfireDB/SPOTFIRE/GROUPS/G...
P m— abe | | ICENSE_NAME LICENSE_NAME String | /SpotfireDB/SPOTFIRE/CUSTOMIZE...
abe | JSER_NAME USER_NAME String | /SpotfireDB/SPOTFIRE/USERS/USE. ..
Selected column description:
| Create Column:
| Close |
M Don't click on Close unless you want to exit Information

Q Designer. To close individual element configurations, click on X
in the top-right corner.

7. Because we want to use columns from multiple tables, we need to tell
Spotfire how those tables are related or joined. From the New dropdown,
select Join.

8. We're going to create three pairs of column joins, selecting columns from the
database schema just like we did when creating column elements, except this
time we only select two columns per join. We also need to specify the join
type, and we will use a simple inner join in each case.

[149]



Source Data is Never Enough

9.

10.

11.

The first join is between GROUPS . GROUP_ID and CUSTOMIZED LICENSES.
GROUP_ID.

Stat | GROUPS - CUSTOMIZED_LICENSES Inner Joi...”

Join Element X
Join columns:
Add > Mame Alias Path
< Bemove abe GROUP_ID %1 /SpatfireDB/SPOTFIRE/GROUPS/G...
abe GROUP_ID %2 /SpotfireDB/SPOTFIRE/CUSTOMIZE. .
Condiion: Inner Join -

Target tables: GROUPS {Spotfire DB}

CUSTOMIZED_LICENSES {Spotfire DB}

Default join
(+) Description
Save fs... | | Save |
Close

Complete each join by clicking on Save and saving the join definition to the
Joins folder you created in step 2. Give the join an intuitive name such as
GROUPS.GROUP_ID inner join CUSTOMIZED LICENSES.GROUP_ID. The
remaining joins you need to create are:

° GROUPS.GROUP_ID inner join GROUP_MEMBERS.GROUP_ID

° USERS.USER_ID inner join GROUP_MEMBERS.MEMBER USER_ID
The final step is to build the information link. Select Information Link from
the New dropdown, and add the columns folder you created to the Elements

section and the three joins to the Join path section. Click on Save and give
the information link a name such as License Assignments.
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I New = Information link™
Hements | Data Sounces _ Information Link x
Search yel
¥ 3 DataSources Elemerts =
=l £3 Reot Add > Element Path Retrieve Move Up
=1 £ Information Links e GROUP_NAME #Roat/Information Links/Columns/GROUP...
< Remove = Move Down
= £3 Columns abe [ICENSE_MAME /Root/Information Links/Columns/LICENS...
abe GROUP_NAME abo LISER_NAME /Roct/Information Links/Columns/USER 3
abe LICENSE_NAME - - |
abc USER_NAME
=l £ Joins

B GROUPS.GROUP_ID inner join
:_:] GROUPS.GROUP_ID inner join
[i_:t USERS USER_ID inner join GR
() Join path

Selected joins:

GROUPS GROUP_ID inner join CUSTOMIZED_LICENSES. GROUP_ID

GROUPS GROUP_ID inner join GROUP_MEMBERS GROUP_ID

< Remove
USERS.USER_ID inner join GROUP_MEMBERS.MEMBER_USER_ID
Suggest Joing =
SQL... ] [ Save As... ] [ Save ] [ Cpen Data ]
] T b

To view your results, add the information link you just created as a data table or
click on the Open Data button to retrieve the data from the information link you
just created.

Building an information link that writes data
back to a database

You need to be very careful when writing data back to a database. I wouldn't advise
writing any data to the Spotfire tables we used in that previous example; you could
seriously damage the Spotfire installation. To illustrate write-back, we're going

to use a table created specially for that purpose and populate it with some basic
information. After first creating an information link to that table, just as we did in the
previous example, we're ready to enable write-back through that information link.

You select the information link in Information Designer and click on Edit. When the
familiar configuration window opens, click on SQL to open the SQL editor. In the
screenshot, you will see the SQL select query that Spotfire built based on the column
selections. We want to add a SQL insert statement, so we click on the Pre-Updates
button and enter an insert statement.

[151]




Source Data is Never Enough

It's best to use the syntax style used by Spotfire in the select statement, so copy and
paste as needed.

Edit SQL
Data source: [SpoﬁireDE * | () Pre-Updates
@ Query
() Post-Updates
Modified SQL: Orniginal 5QL:
SELECT a | (SBLECT -

W1."DATA_INDEX" AS "DATAINDEX",

WI1'MYDATA" AS "MYDATA"

W1."DATA_INDEX" AS "DATAINDEX",
WI."MYDATA" AS "MYDATA"

FROM
"SPOTFIRE"."WE_EXAMPLE" W1 "SPOTFIRE"."WB_EXAMPLE" W1
WHERE WHERE
<condtions: <conditions:

Data source: [Spo’rﬁreDE V] @ Pre-Updates
) Query
7 Post-Updates
Modified SQL: Criginal SQL:
INSERT INTQ "SPOTFIRE"."WE_EXAMPLE"( - -

"DATA_INDEX", "MYDATA")
VALUES(?Datalndex, ?MyData)

The question marks in front of DataIndex and MyData (those labels can be any

text) tell Spotfire that these are prompt parameters that will be assigned values
programmatically. To create an elegant write-back function, you would incorporate
those parameters into a script, but for now, we can test the write-back by simply
adding the information link as a data table. When you do this, Spotfire asks for values
for the parameters, each in turn, and the values you enter are inserted into the data
table. For example, you could enter 2 as the index and Second Entry as the data.
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"'. This file expects a programmatically supplied parameter
s ' value. Use the input field below to supply a temporany
value for testing.

Value for parameter Datalndex:

2

Example: value, "value 2"

When the data table appears in Spotfire, the insert statement has already been
executed, showing us the new row that has just been inserted.

WriteBack

DATA_INDEX »  MYDATA
1.00  First Entry
200 Second Entry

This is a very crude example, but it illustrates the principle. You can use the SQL
update and delete statements to complete the range of write-back operations.

Optimizing complex data manipulations
using in-database analytics

Following Spotfire 5.0, it has been possible to push data calculations and
aggregations to the source system, facilitating the handling of data volumes too

large to fit into the primary memory and take advantage of the power of the source
database. When using this in-database (in-db) analytic functionality, you access only
a selected or aggregated set of data.

When a visualization is configured to use an in-db connection, every time a change
is made to the visualization's data-dependent properties, a new query is sent to the
external data source and a new table of aggregated data is returned.

The use of in-db data, as opposed to in-memory data, does introduce limitations.
For example, automatic date and time hierarchies are not available. Consult the
in-line help on working with in-database data for a full list of constraints.
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So, how do you use in-db analytics? You start by adding a data connection, as
distinct from a data table. Spotfire 6.5 can connect to a wide range of data systems,
including Microsoft SQL Server, Oracle, Cloudera Hive, HP Vertica, and Teradata.
To open a data connection, you need the relevant data connector, which you must
obtain from the provider and install on your client machine.

You can add a data connection from the Add Data Tables dialog by selecting an
available item under Connection To. You can also open Shared Connection in
Library that has been saved there using Manage Data Connections in the Tool menu.

Data tables:

Name Source Transformations Add -

File... S

Information Link...

m

Diata from Library...
Clipboard

Data Function...
Connection To

Settings Microsoft SQL Server
Name:

L oErver Analysis Senices

Oracle
Load method: -

Shared Connection in Library

You can set up your connection in three basic ways:

* Simply add a collection of tables you want to use

* Create a view across a number of tables by defining the relations
between them

* Create a view using a piece of custom code

Selecting data for a data connection

After connecting to a data source, you can navigate the schema and add the tables

or views you want. However, there is an extremely useful function that allows you

to select a table that interests you and then click on the button Add Related Tables,
which will find all the related tables in the source and add them automatically for you.
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This is particularly useful if you are connecting to a star schema, a popular data
warehousing data mart organization consisting of a fact table referenced to a set of
dimension tables (date, geography, and other descriptive attributes).

Select Database Tables
Awvailable tables: Selected tables:

FINVOICE

D_CUSTOMER
D_DATE
D_DEPARTMENT
D_GEOGRAPHY

F_CUSTOMER_CALLS
F_INVOICE
F_ORDERS

: TraRic A eTTARS ——

Help 0K || Canced |

Creating in-database views

You can just work with a set of tables in a data connection and use them to build
visualizations, but you can also create data views, which are essentially virtual tables.
One way to do this is to select a table of interest and then define its relationships with
other tables. The tables are then combined into a single view of the data. First, select
a table.

Yiews in Conneckion

Awailable tables in databaze:

|Ty|:ue to zearch tables

Relations = | Custom Query = Edit Tables. ..

‘ Mew Relation. ..

Edit Relation. ..
Delete Relation

D_CUSTOMER
D_DATE
D_GEOGRAPHY
D_PRODUCT
D_STAFF

F INVOICE
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Then, select New Relation... to define how it is related to another table.

T~ |

Fareign key table:

Frimary kep table:

Coalurnr: Calurnr:

| F_INVOICE | |p_cEoGRAPHY

Le.

|GEOGR;’-‘APHY_ID

™ Second column pair

| |cEOGRAPHY_ID

Le

| =

I Third colummn pai

L

| =

Cancel |

L

When you finish building the table relations, you can select which columns are to be

made available to Spotfire in the view you created.

Available tables in database: Wigws in connecion: Columng in selected view:
IT_ppe ta zearch tables 4 [ GEOGRAPHY_ID ;I
v
Relations = Cuskom Query = Edit Tables... ¥ D_GEQGRAPHY | CUSTOMER_ID
v D_PRODUCT [ STAFF_ID
D_GEOGRAPHY Add > | [ PRODUCT_ID
D_DATE | [ DATE_ID
E_EEE'ECL)JIEIER <Remove INVOICE_NUMBER.
D STAFF UNIT_COUNT
. - - UNIT_PRICE
TOTAL_SALE
DISCOUNT
& o_product [0 GEOGRAPHY_ID (GEOGRAPHY_ID)
COUNTRY
SUBREGION
CITY_TOWN
[ PRODUCT_ID (PRODUCT_ID)
CATALOGUE_MNUMBER LI
F3 rnAni e naner
i |
Help | Cancel |

To fine-tune in-db views even more and get the source system to do data calculations
and aggregations at source, you can write a custom query. Right next to the Relations
dropdown in the Views in Connection window, where we defined table relations for
a view, there is a Custom Query dropdown. When you select New Query, a dialog
opens to allow you to write a query in a language that is supported by the target
database. For Oracle or Microsoft SQL Server, this would be SQL. The query you
write could be very simple, or it could use advanced functionality.
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The point is that the query runs in the source database and returns the results,
not the underlying data, to Spotfire for visualization.

| Custom Query ==
Query name:
SalesByCountry
Query:
1 S5ELECT g.COUNTIRY as "Country", SUM(1i.TOTAL SALE) as "Saless”

2 FROM F_INVOICE i

3 JOIN D GEOGRRPHY g on 1i.GEOGRAPHY ID = g.GEOGRAPHY ID
4 GROUF BY g.COUNTRY

o
Result Columns | Parameters
Fesult columns:
Column MName Data Type
Sales Double
Maove Up
Help [ Preview |[ ok || cancel |

When you verify and save the query, the view is created with the name you gave
the query, and you can add it to the list of objects to pass to Spotfire in that saved
data connection. The view will appear in Spotfire as a table of sales by country. Any

changes to values in the source system will be reflected in Spotfire. You can also
customize the data caching settings.

. When working with in-db data, use the data panel. It will not only give
‘\Q you a good overview of the data, views, and underlying relationships,

it will allow you to create filters by simply dragging columns to the
filter panel.
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Summary

In this chapter, we delved a bit deeper into the world of data analysis. Even if you
are only using Spotfire as a conventional visualization tool with well-modeled and
standardized data, you will inevitably need to do a little data manipulation to get
the visualization analysis right.

You learned some essential techniques for shaping and fine-tuning the data you

import into Spotfire for more creative and versatile analysis. You've learned how
to create metrics using calculated columns and how to use calculated columns to
condition your data. You should also have a good grounding in data hierarchies
and the access they give you to more complex calculations on groups of rows.

Moving beyond basic visualization building, you have explored Spotfire's built-

in ETL (extract, load, transform) techniques and learned how to merge data rows
and columns from multiple sources and create and manipulate narrow and wide
tables through pivot and unpivot operations. You have used Spotfire's Information
Designer to build custom queries into a data source and write-back data to a

data source.

Finally, you have had a quick peek at the potential of in-database analytics, through
which calculations and aggregations on large volumes of data can be delegated to
powerful source systems.

Spotfire's versatile and comprehensive suite of data modeling tools offers maximum
flexibility. It can be used to support the data discovery needs of an individual
analyst, it can also support an enterprise business intelligence deployment on top

of a data warehouse, and it can help an experienced analyst create sophisticated
guided analysis of large data collections for small and enterprise-wide audiences.

I hope you're ready for some more visualization techniques because that's where
we're headed in the next chapter.

[158]



The World is Your
Visualization

For the routine analysis you want to do, you might be content with tables, bar
charts, and scatter plots, but we've already seen how more specialized types of
visualizations can suit certain situations. A basic visualization, such as points on a
graph, may adequately represent the core information you wish to convey, but there
is a lot more to visualization than core properties such as x- and y-coordinates. The
use of color is important, as is the addition of reference lines and points. Try to be a
communicator, not just a data analyst, and ensure that you use (and know how to
use) all the elements available to you to turn a visualization into a story that makes
instant sense to the target audience you have in mind. That can be a challenging
objective, but always aim for it.

In Chapter 2, Visualize This!, we looked at some of the most common visualization
techniques. In this chapter, you will learn how to use additional visualization types
provided by Spotfire to achieve specific types of analyses. You will also learn how to
use some of the more advanced features of the visualization types you learned about
in Chapter 2.

In Chapter 5, Source Data is Never Enough, we spent some time looking at calculated
columns and hierarchy nodes at the data level. The same techniques can be used in a
more dynamic way directly on visualization elements such as axes, and we're going
to take a look at that functionality in this chapter.
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In this chapter, we will cover the following topics:

* Applying custom expressions directly to visualization properties

* Key Spotfire concept— difference between calculated columns and
custom expressions

* Annotating visualizations with reference lines, fitted curves, and error bars
* Defining color rules and organizing document color schemes

* Slicing and dicing visualizations using hierarchy nodes

* Mashing up data from different tables in a single visualization

* Creating dynamic pivots using cross tables

* Visualizing categorical information and trends together in
combination charts

* Visualizing statistical measures using box and whisker plots
* Summarizing statistical measures using summary tables

* Visualizing complex multidimensional data using heat maps
* Profiling data using parallel coordinate plots

* Exporting and publishing data and visualizations

Applying custom expressions directly to
visualization properties

The Insert Calculated Column dialog that you learned about in the last chapter can
also be opened directly on any visualization property that references data. If you
right-click on an axis or color Columns property, for example, you'll see the option
Custom Expression.... If you select Custom Expression... a dialog called Custom
Expression will open to give you access to the same expression builder you saw in
the Calculated Column dialog.

Apart from allowing you to apply a custom expression for a visualization property,
the custom expression dialog provides a very important aesthetic tool: the ability to
change the display label of the property. For example, let's return to a scatter plot
we created in Chapter 2, Visualize This!, where we plotted Sum ( [Home Runs]) against
Sum( [Salary)]. Those axis labels, though accurate, might be off-putting or even
hard to understand for your audience. It might seem trivial, but changing the y-axis
label, or name, to Home Runs and the x-axis label to salary Bill could make a big
difference to the ease with which your audience assimilates the information.
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Data table:

[6404_01_BaseballPlayerData

)

Available columns: Awailable properties for column:
Team
MName Data Type -

| [Meme  Dat. Pop. Vaue -
League String Ais Color._._ Sting Docu... E
Games Played  Integer Auis Color.... Sting  Docu... <

#t Bats Integer fode Colu... Sting  Docu...

R.uns Integer Adis Colu... Sting  Docu.. <

Hits Integer HAuis Line.... Sting  Docu...

D?ubles Integer Ao Line.... Sting  Docu.. <

Triples Integer Auis. Mark... Sting Docu... Team

Home Runs Integer fods.Mark... Sting  Docu... <[Team]:

REI Inteqer - NP o S

Insert Columns Insert Properties

Expression:
1 Sum( [Home Runs] :'l

Recent expressions: Resulting expression:
I[Porﬂolio] VJ I Insert J Mot applicable.
Display name:

Home Runs

Help

Functions
Category:
INI functions

Function:

7)

EE -

i
il

Adds the two arguments.

-

Example:

Insert Function

I

Cancel

The more complex your expression becomes, the more important it is to pay
attention to the label you use. Always be sure to choose a label that accurately
describes the metric, and focus on the information you are trying to convey.
This process can even help you devise the metric in the first place.

Key Spotfire concept — difference
between calculated columns and custom
expressions

When you enter an expression in the calculated column dialog, you create a new
column in the data. This column behaves like any other column, and its values
remain static, fixed by the expression you have defined. If you apply a filter to the
columns used in the underlying expression, the calculated values will not change.
For example, if you create a column in the baseball data for the sum of home runs by
league, it will have two values, one for each league. If you now filter out some AL
teams, the AL total will remain the total for all AL teams.
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If you want the outcome of an expression to respond to filtering on its component
columns, you need to use a custom expression directly on a visualization property.
The outcome of custom expressions does change in response to filtering. For
example, if you create a custom expression for the sum of home runs by league on
an axis and then filter out some teams, the sum will change. In the next example,
the data is filtered to include only three teams. The left-hand scatter plot is using a
calculated column, Sum([Home Runs]) OVER ([League]). The right-hand scatter
plot is using a custom expression, Sum([Home Runs]).

Filters

2200 2200

2000 - N 2000
, Team

1300 R 1300
=3 Type to =earch in list
% 1800 . 1800 }
= 1400 ’ 1400 (All) 30 values
= 1200 = 1200 Arizona
& 1000 5 1000 e
& a0 E 300 Baltimore
= Boston
[ 800 5 800
E T Chi Cubs
E :EE 5 :EE - Chi Sox -
H i League
= ] 0
= AL
=
@ AL ML AL NL ML

League + + ~ League v + v Games Played
a5 182

Another important consideration when using custom expressions is understanding
the granularity of the visualization: the level of detail each marker or visual element
represents. When you define "sum of home runs", is that per team or per league? The
answer depends on how you configure the axes, markers, and other elements (such
as color) on the visualization.
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Annotating visualizations with reference
lines, fitted curves, and error bars

Adding horizontal and vertical lines to a visualization to indicate limits or
boundaries can significantly enhance the information you wish to convey. Take,
for example, the batting performance visualization we created in Chapter 5, Source
Data is Never Enough. We colored by quadrant, and we can further enhance that
visualization by adding appropriate reference lines.

1. Open the scatter plot's visualization properties and select Lines & Curves.
You can use any pre-existing vertical and horizontal lines or select from the
drop-down list provided by the Add button.

- BB/K vs. OBP Propertie: . il

General
Data Visible lines and curves: i
Appearance Vertical Line: 0.00 | Add -
Formatting Horizortal Line: 0.00 - -
Fonts Straight Line Fit: Straight line Herizontal Line U
Vertical Line 3
Has
) Curve Draw...
Y-ads
Colors Curve from Data Table...
Size LTI Line from Celumn Values..,
Appearance:

Shape B - = Straight Line Fit...
Labels = - -
o TEs=t Transparer Polynormial Curve Fit...
L:D Ipd |F°|'eg|'gund v| |j Logistic Regression Curve Fit...

gEn .

P C Fit...

Trellis | Label and Tooltip... | OWEr-HE

) ) Legarithmic Curve Fit...
Line Connection V| Included in a¢ds range . .
Marker By Exponential Curve Fit...

3 Update manually . .
T AT Gaussian Curve Fit...
Error Bars Forecast - Holt-Winters..,

Cne per:
Subsets Colar
Show/Hide tems =l . Sl
rels nanes
Help Close
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2. Check the boxes next to Vertical Line: 0.00 and Horizontal Line: 0.00, and
edit each to change the Line position to "Median." You can also change the
color and thickness of the lines if you wish, using the Appearance settings.

| BB/K vs. OBP Properties [ s |
General
Data Vigible lines and curves: e
Appearance [#]Verical Line: 0.00 fidd -
Formatting ["|Horizortal Line: 0.00
= = _Edﬂ---
Forl Harizontal Line S| -
|
Y- Line position
Cold ) Fixed value:
Sizg
Sha @ Aggregated value: =
I Lab
[Median
Toa
Leq ) Column property value:
Trel Pivot Configured Position
Ling

) Custom expression:

Mediani[¥])

Sha Line name: il
@ Automatic

F
) Custom:

The result of this reference line configuration is the appearance of horizontal and
vertical lines corresponding to the color boundaries of the four quadrants we defined
for the plot. This example has important and instructive limitations. The median
lines respond to filtering because they work just like custom expressions on the
visualization, whereas the quadrant colors do not respond to filtering because they
are derived from median values set in a calculated column. The configuration only
works when no filters are applied.

You can add straight-line fits or more complex curve fits to a visualization using the
same dialog. The only difference is that you select the fitted curve you require from
the Add drop-down list.
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To be meaningful, a fitted curve should be supported by
some underlying hypothesis or model. Do you expect a linear
relationship between the two variables you are plotting? Always
. challenge such assumptions by exploring real-world relationships
& as well as patterns in the data. Be particularly careful when using
L nonlinear fits: a high-order polynomial curve will closely fit the
quirkiest data patterns, but the result will not really tell you
anything meaningful about the real-world relationship between
the variables concerned. For that you need a more specific
equation that actually models something that can be tested.

Error bars

Error bars are used to illustrate the precision of a set of observations or
measurements; and by precision, I mean the repeatability of a measurement.
The tighter the precision, the more confidence you have that the average of your
measurements is accurate to the true value.

For example, say you are a meteorological enthusiast who measures the temperature
every hour, every day, and you want to plot the average daytime temperature over
time. You could just plot the average or you could include error bars to indicate the
range in your measurements.

Take, for example, hourly temperature data for a city over an entire year (one source
of such data is the United States' National Climatic Data Center (http://www.ncdc.
noaa.gov/cdo-web). You could do a straight plot of average monthly temperature
against month and also use a calculated column to define a nominal daytime dataset
and plot those temperatures against month.

\ You can use the DatePart function to define the daytime dataset.

~ For example:
If ((DatePart ("hour", [Date Time])>7) and

(DatePart ("hour", [Date Time])<18), [Date Time])

In each case, you could include error bars to represent the standard deviation in the
data (all those hourly measurements). To configure the error bars, you need to:
*  Open the visualization properties and select the Error Bars property

* Set the upper and lower errors by defining a suitable expression, such as
StdDev ( [Temperature]) in each case
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It's pretty typical to use some statistical function of the relevant axis variable to
define an error bar. You can also choose the color of the error bar or just keep the
color the same as the marker.

For the sake of argument, say we want a profile of the average daytime temperatures
in New York City by month. Without knowing how the data is configured, the
second plot might give you more confidence that it is a truer representation of
daytime temperatures than the first due to the tighter error bars.
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Defining color rules and organizing
document color schemes

We've used color to good effect in the examples we've looked at so far in the

book. Now, let's take a closer look at color rules and schemes. Let's use the batting
performance analysis file we built in Chapter 5, Source Data is Never Enough, and add
come color rules.
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1. Open the scatter plot's visualization properties and select the Colors
property. We've already assigned colors to the four quadrants. Save this color
classification as Document Color Scheme using the drop-down button next
to the setting One Scale per:. You can call it something meaningful, such
as Quadrants.

2. Now open the table's visualization properties and select the Colors property.
The Color scheme groupings: window will initially be empty, but you can
add items using the Add drop-down, which will show only the columns
actually being used in this particular table. Add the Quadrant and Runs
columns, which you'll notice are added as color groups.

You can edit a group to change its name and add more

~ columns, where, for example, the rule you want to define
Q applies to more than one column. All columns in a group

must have the same data type.

= BB/K vs. OBP Pro ie I | EIE E-J_Eﬁ ‘li\:‘l‘
General &
Data Columns:
wosewce | | [[aunomnt = + + (=
Formatting =
Forts Color mode: COre scale per: ®
e &)
Y-ais n Banio Hitter From Visualization 3 o
Colors | Patiert Hiter Document Color Schemes 3
Size . i ® oo ® o
| Solid Hitter Spotfire categorical
Shape — — ]
Labels 8| Top Perfomer 10 color categorical
[ e ]
qultlﬁ[ 1 Blue categorical
| —
Gray categorical
| —
Green categorical
[ — ]
0.350 0.4
Open from Library...
Open from File... oBP ~
Save As 4 | Library Iterm...
Apply to Visualizations,. File...

Alex Cintron C | Document Color Scheme...
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3.

Select the Quadrant group, configure Color mode as Unique values, and
use the same drop-down you used to save the Quadrants document color
scheme to select that scheme. When asked, apply Colors matched to values.
This action will ensure that the coloring in the scatter plot and table is
consistent, and it will save you the task of reconfiguring the Quadrant
colors individually in the table.

. The alternative apply color scheme option, Colors only, can be
% used to apply a saved color scheme to a completely different
L—set of values. Spotfire will use the colors in the scheme and only
those colors, applying them randomly to the new values.

Now, add some rules for the Runs group. I precalculated the 25th, 50th,
75th, and maximum run totals for the dataset, and we're going to use those
intervals to divide the players into four groups: <46, 46-61, 62-78, and >78.
Color the lowest interval the same as the bottom-left quadrant, the second
interval the same as the upper-left quadrant, the third interval the same

as the bottom-right quadrant, and the fourth interval the same as the
upper-right quadrant. For completeness, save this color scheme as Runs.

— Selected Stats for Selected
General
Data Color scheme groupings:
Appearance = [ Quadrant | | Add -
Quadrant
Forts = 3 RE e Color Scheme Grouping...
Columns Lns
Colors H Runs Active Player
Sorting Position
Legend Color mode: One scale per: Quadrant
Show/Hide tems | pigue ol ies b | |C0|L|rnn Runs
[ Greaterthan 78 Walks per Strikout (BB/K)
B Between 62and 72 Walks (BB)
B Between 46 and 61 Strike Outs (K)
Less than 46 At Bats (AB)
On Base Percentage (OBP)
] ety _
Hits (H)
— Hit By Pitch (HBP)
Hel
b Sacrifice Flies (5F)

The table should now show you a fairly tight correlation in color between the
quadrant classification of a player and his accumulated runs, although some
players will buck the trend.
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Active Player Position Quadrant Runs
Rafael Palmeiro 1B Top Performer 47
Active Player Position Cuadrant Runs
Brian Roberts 2B Top Performer 892

For example, Rafael Palmeiro is in the Top Performer quadrant but has a mediocre
run total, whereas Brian Roberts' run total matches his Top Performer rating.

Slicing and dicing visualizations using
hierarchy nodes

We spent some time in the last chapter looking at hierarchy nodes and the use of the
OVER function. We're now going to look at the use of the OVER function in custom
expressions, where it becomes a more dynamic tool. There are also some additional

syntax options.

To recap, a familiar hierarchy is implicit in every date, which we can break
down into nodes, the most basic set of nodes being Year>Month>Day. The OVER
methods allow us to reference nodes across the normal row structure of the data,
such as comparing a value for 03-Feb-2013 with 03-Feb-2012, as shown in the

following figure:

CEEIEE) DDEETE) CEREE REEE DR DR

Also, just to remind you, the OVER function can always be used without an explicit
method to simply aggregate a value over some hierarchical quality in the data,

and you don't have to formally define the hierarchy in this case. An example in the
baseball data would be AVG ( [Runs]) OVER [Team].
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You can use OVER methods in a custom expression just as we did in calculated
columns, except you need to reference a column-based visualization property
directly, and the column must have categorical, not continuous, values. The exact
syntax varies from visualization to visualization, but the general form is Axis.Axis_
Name, where Axis Name could be "X" or "Color."

Visualization Property | Axis Name Comment
X-Axis Axis.X Axis.Columns in Cross Tables
Y-Axis Axis.Y Axis.Rows in Cross Tables
Color Axis.Color
Trellis Axis.Rows; Axis.Columns;

Axis.Pages; Axis.Panels
Line Axis.Line Visualizations with line by

options

Shape Axis.Shape Scatter Plot only
Marker Axis.Marker Scatter Plot only
Hierarchy Axis.Hierarchy Treemap only

Let's look at some examples using the Market Interest Rate data for Sweden.
We're going to build an analysis page that allows you to explore some of the key
OVER methods.

Load up the Market Interest Rate data (MarketInterestRatesSweden.x1sx) for
Sweden, and create the following elements:

Element Property Values
Tag Tag Collection Year Subset
Tag 2010-14

Data for years 2010-14 only
Remaining data is untagged

Text area 1 Drop-down Integer values 1, 3, 6, 9, and 12
AggregationPeriod
Drop-down Display Name: Average

AverageCumulative | Value: Avg([One-Month Rate]) OVER (LastPe
riods (${AggregationPeriod}, [Axis.X])) as
[${AaggregationPeriod}-Month Moving Average]

Display Name: Cumulative

Value: Sum ( [One-Month Rate]) OVER (LastPe
riods (${AggregationPeriod}, [Axis.X])) as
[${AggregationPeriod}-Month Cumulative Sum]
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Element Property Values
Textarea2 | Drop-down Display Name: Next
OverMethod Value: Next
Display Name: Previous
Value: Previous
Display Name: ParallelPeriod
Value: ParallelPeriod
Filter Year Subset
Scatter Plot | X-Axis [Year-Month] (hierarchy)
Y-Axis ${AverageCumulative}
Bar Chart Category Axis [Year-Month] (hierarchy)
Value Axis Sum( [One-Month Rate]) - Sum([One-Month

Rate]) OVER (${OverMethod} ([Axis.X])) as
[Difference ${OverMethod}]

The layout should be scatter plot above bar chart, with text area 1 next to the scatter
plot and text area 2 next to the bar chart.

Let's start with the selections Average, 1 (for months to aggregate over), and Next.

Average or
Cumulative

Average -

Humber of months
to aggregate owver

1 =

OVER method
et -

Filter

2010-13
Untagged

Market Interest Rates Sweden

10.00
0.00

1-Month Moving Average

Period Comparisons

100

0
=100

Difference Hext

30.00
20.00

o0 oCc oo oDCc Lo oDC kL oo oCckEouo [= =
mmﬁgzgmmﬁa:%muﬁazg—muﬁa:&mmﬁgzg
[ R e e B T e e B T R e B I T A e B T B
O - ™ @O TN DD DO 0T WD D D O = M
T OO0 D0 T O000000000====
[ R« = O e R e e O e O e [ e e R e e e S e O S
rrrrrrrrrrrr LI I I B R B R = B
Year-Month (Month) + + -
- . = -
[ N T S o B O B e I - S U B v B MU « B B e B o I
[T R T = = O = = = A = = R B e T = R T = N = = T NP
o= = = = O = = Y R B e T T B = N = = T Y~ B R =}
rrrrrrrrrrrr L I o I I A S I B = B o A = |

Year-Month (Year)] = + «
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The scatter plot is showing the monthly interest timeline because we have chosen to
take the average each month (aggregate setting = 1), which means taking every point.
The effective expression in this case is:

Avg ([One-Month Rate]) OVER (LastPeriods(l, [Axis.X])) as [1-Month
Moving Average]

Note how the "1" in the y-axis label is populated dynamically from the document
property AggregationPeriod. Recall the expression we used:

Avg ([One-Month Rate]) OVER (LastPeriods (${AggregationPeriod}, [Axis
.X1)) as [${AggregationPeriod}-Month Moving Average]

The bar chart category axis hierarchy slider is set to the year level to make the

plot more readable. There is too much information at a monthly level. This plot is
showing how the current period (year) compares with the next, plotting the relative
ups and downs in the cumulative interest paid each year. The effective expression in
this case is:

Sum( [One-Month Rate]) - Sum([One-Month Rate]) OVER (Next ([Axis.X])) as
[Difference Next]

Remember that, like the scatter plot expression, this expression is being built
dynamically based on the selections made in the text area. Look closely at the
expressions we used to build the visualizations.

Now let's change the aggregation level for the scatter plot to 12 and the bar chart
OVER method to Previous.

File Edit View Inset Toeols Help

S EQHE- 28|k TgeE wEAF &
Maket Interest Rates Sweden OVER methods Daily Rates Region and Country Rates
Average or Market Interest Rates Sweden

Cumulative
Average v

15.00
Number of months 10.00
to aggregate over
12 - 5.00
E 0.00

12-Month Moving Average

]
Year-Month (Month) + + v

ER method Period Comparisons
® 50
Filter g m W - = -
s
V] 201013 K
- < -100
Untagged : OO0 TOORDDO N MTOORDDO — OO
EE2E5803285528588388583222
H 5833338338333 8888882888888¢8¢c¢8
§ 0 22222090823og SRRSESSSSRRRRR
£
a
W
Year-Month (Year) = + v
Offline 3240f324 rows | Omarked | 15columns | MoneyMarketinterestRatesSweden

[172]




Chapter 6

Notice how the interest timeline is much smoother now. That's because we are
spreading the average interest rate over a running 12-month period. Notice too how
the bar chart has changed to reflect a backward, rather than forward, comparison.

Finally, change the scatter plot aggregation mode to Cumulative, change the bar
chart OVER method to ParallelPeriod, move the category axis hierarchy level to
the month level, and uncheck the "Untagged" filter checkbox.

File Edit View Insert Tools Help
- FgQ@E- a9 =mn9c) BON Gk HEE > &>
Maket Interest Rates Sweden OVER methods Daily Rates Region and Country Rates
Average or Market Interest Rates Sweden
Cumulative
Cumulative IKd
E
Humber of months & 2000
to aggregate owver W
12 - 2 10.00
g 0.00
= ctcoguootc@IguUuotEccgooktLc DR
: 2232ci2234582823208284320
g (=] — (] (]
o =1 =1 =1 =1
= =1 =1 =1 =1
~
-
0 1
——
Year-Month (Month) + +
OVER method Period Comparisons
ParallelPeriod
- 2
Filter =
o
2010-13 £ 1 I|||||||IIIII
-9
|:| Untagged § o
@
=
e -1
=
——]
Year-Month (Month) + +
Offline 48 of 324 rows | 0 marked 15 columns MoneyMarketInterestRatesSweden

You're now looking at the running 12-month cumulative interest paid on the scatter
plot for the years 2010-13. Meanwhile, the bar chart is showing you how the interest
paid in each month compares with the interest paid in the same month in the
previous year:

Sum ( [One-Month Rate]) - Sum([One-Month Rate]) OVER
(ParallelPeriod([Axis.X])) as [Difference ParallelPeriod]
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We've only touched the surface of the power and versatility of OVER methods, but

I hope I've given you a good foundation for further exploration. Understanding this
function and using it effectively can save you a lot of trouble trying to transform data
to facilitate cross-row calculations.

To help you further, the aggregation selection drop-down for each axis provides
prebuilt expression shortcuts. You first select a column, then, from the aggregation
drop-down, the expression shortcut you require, and finally the parameters relevant
to the chosen expression.

MoneyMarketinterestRatesSweden -
Aggregation:
(Row Count) » | (None) -
Date |
Country . N
StdErr (Standard Error) - Agaregation:
» One-Month Rate e . :
Al 3 verly ar!a nesl Moving Average -
ilext Cumulative Sum Disal
AllNex isplay name:
Country-Date * pay
; Uifterence =
AllPrevious Diff 3
Firsthode merence - Ads:
Difference Year Over Year ]
LastMode X [x =
IS Difference % Year Over Year |
rI::aTF'eno?Ial_—,l -~ % of Total Interval size:
No.tlng average (<) Year to Date Total 10 =
MEX = ren
Previous :r:earto Date ?K}Mh | Exclude incomplete intervals
PreviousPeriod Change Relative to Start
l'wlr:x’t;::rci'o:n Change Relative to Fixed Point |3 Hide Empty Values

Mashing up data from different tables in
a single visualization

Spotfire allows you to combine data from multiple tables in the same visualization
and automatically matches any columns with the same name and data type. You can
also manually match columns with different names or data types that you know to
be equivalent.

If the columns that you want to use from the two data tables match, then the
operation is very easy: you pick the columns you want from the table you want. For
example, say you have an analysis file with two tables, one containing the column
[Player Name] and some player statistics, the other containing the column [Player
Name] and some background information such as team and salary. With [Player
Name] set on the category axis of a bar chart, you can then mix any columns you
want on the value axis.
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Columns:
{ SumiSalary) - Sum(Runs) + + =
[6404_06_BaseballPlayerBack... | | (6404 06_BaseballPlayerStats ~ |
| v 6404 _06_BaseballPlayerBackground 6404_06_BaseballPlayerBackground
6404 _06_BaseballPlayerstats +  6404_06_BaseballPlayerStats
Edit Column Matches... Edit Column Matches...
Team Games Played ™
Lezgue Lt Bats
+ Salary « Runs
Pasition Hits = | f label
Flayer Mame Doubles
Triples
Home Runs

Even if there is no matching column but you know that a column is a unique
category across two data tables, you can use it. For example, even though the column
[Team] is present only in one table, it can be used to color a bar chart built on the
other table. Be aware, however, that if a player has appeared for more than one team,
he will show up twice, and the values will be inaccurate. Alex Gonzalez has played
for Florida and Tampa Bay, scoring 45 and 47 runs, respectively. In a data mash-up,
he shows up as scoring 92 runs for both sides. Be very careful when you mash

up data.

Alex Cintron =

Alex Gonzalez - 184,00

Alex Rodriguez 12400 | 12400

How to create dynamic pivots using
cross tables

We're going to spend the rest of this chapter covering most of the remaining
visualization types in Spotfire, starting with the Cross Table. In Chapter 5, Source
Data is Never Enough, we looked at data pivoting, and we've also seen an example of
pivoting in the graphical table, where we tabulated a high-level category —baseball
team —and aggregated some values against it from the player level.

[175]



The World is Your Visualization

The Cross table is a dedicated and feature-rich visualization tool to do these
types of pivots without the need to transform any data. The cross table does the
transformation for you on the fly. There are two main reasons to use a cross table:

* Rolling up, or aggregating, data values to a category in tabular form (you
could perhaps think of it as a tabular bar chart)

* Creating a cross tabulation, or matrix, of values to help you find interactions
or relationships between variables

Pivot aggregations

Let's look at an example of the aggregation use case.

1. Load up the baseball data (BaseballPlayerData.xls), and create a new
Cross Table visualization from the Insert menu or the icon tray. As usual,
the initial visualization properties chosen by Spotfire are unlikely to suit us.

2. Open the cross table's visualization properties, and select the Axes property.
You'll notice there are three possible axes: Horizontal, Vertical, and Cell
values. We don't need the horizontal axis for this example, so remove all data
columns from it by right-clicking on the axis selector and selecting Remove.
The horizontal axis of a cross table represents columns in the display (not to
be confused with columns in the data).

3. The vertical axis represents rows in the display (not to be confused with rows
in the data), and we're going to select League, Team, and Player Name, in
that order.

4. The cell values axis represents the aggregations or expressions you want
to assign to the rows you selected in the vertical axis. We're going to define
Sum (Runs) and Avg (Batting Average).

If you are entering multiple columns, right-click on the
M cell values column selector and click on Select Columns.
Q You will be able to move multiple columns back and forth
more easily and block-assign the different aggregation
methods you want to use.

5. Now select the Appearance property, and check the Grand total for columns
checkbox. Select the Column Subtotals property, and check Show subtotals
for League and Team.
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6. You now have a cross table that breaks down the total runs scored and the
batting average by league, team, and player.

League Team Player Hame Sumi{Runs) AvglBatting Average)
AL Baltimore B.J. Surhoff 30.00 0.257
Brian Roberts 52.00 0.314
Chris Gomez 27.00 02759
David Hewhan 31.00 0202
Javy Lopez 47.00 0278
Jay Gibbons 72.00 0.277
Luis Matos 53.00 0.280
Melvin Mora 85.00 0283
Miguel Tejada 85.00 0304
Rafael Palmeiro 47.00 0.265
Sammy Sosa 39.00 0221
Subtotal 613.00 0.269
Boston Bill Mueller 55.00 02585
David Ortiz 118.00 0.300
Edgar Renteria 100.00 0275

7. Toimprove the look of the table, remove the Axis Selectors by unchecking
them in the visualization options panel (top-right corner).

- Filters

Title Bar

Legend

Auis Selectors

The cross table Appearance property provides you with options to show row- and
column-level "grand totals." It is important to understand that these are not so

much "totals" as "aggregations." For example, if your column is an average, then

the "grand total" for the column is actually a "grand average." Sometimes, the grand
aggregation is meaningless. For example, it is simply not possible to express a correct
grand aggregation across columns with different aggregation methods (sum, count,
average, and so on). In such cases, you should always hide the grand total.
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Cross tabulation

The other main use of a cross table is for, well, cross tabulation. For the batting
performance analysis example we worked up in Chapter 5, Source Data is Never
Enough, we created a column called Quadrant, which classified players into one of
four categories. We're going to use a cross table to look at the breakdown of those
categories and a few other statistics across each league.

1. Create a new cross table. This time assign League to the vertical axis, and
assign Quadrant and (Column Names) to the horizontal axis.

2. Assign the following aggregations to the cell values axis:
Count() and Sum([Win Shares])

You can add as many additional aggregations as you wish.

o You can improve the display if you include an as clause.
~ The entire custom expression is:
Q Count () as [Players], Sum([Win Shares]) as
[Win Shares]

3. Finally, uncheck Grand total for columns in the Appearance property.

The result is a cross tabulation of our quadrant category by league, combined with
some supporting metrics.

League Banjo Hitter Patient Hitter Solid Hitter Top Performer
Players Win Shares Players Win Shares Players Win Shares Players Win Shares

AL 52 500.00 15 185.00 15 247.00 42 853.00

NL 45 44400 23 225.00 23 3259.00 39 1206.00

You can also add color to a cross table through the use of color rules. As an exercise,
apply a heat map coloring to the Win Shares metric, assigning dark blue to the
lowest values, red to the highest values, and gray to intermediate values.

Q Hint: Use the median as an inflexion point.
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Color mode: One scale per:
|Gmdient v| |Fa-:is value v|
[ | | Max (1206.00) =]

| Median (386.50) "
W™ || Min (185.00 v

Visualizing categorical information and
trends together in combination charts

The Combination Chart visualization combines bar and line charts in one plot,
allowing you to visualize categorical information and trends alongside one another.
It might be viable to plot multiple lines or multiple bars, side-by-side, and that is
indeed possible to do with a combination chart, but the contrast in visualization type
can often provide a more striking comparison.

The Pareto chart, named after Vilfredo Pareto, and used extensively in Lean Six
Sigma, is a classic example of a combination chart, where individual values are
represented in descending order by bars, and the cumulative total is represented
by a line. Let's construct a Pareto chart using the data file Paretobata.x1sx, which
you can download from http://www.insidespotfire.com.

We are going to use some fictitious results for a survey asking why a website would
drop down on search engine rankings. The results consist of nine, ranked reasons
and a corresponding citation count. After loading this data into Spotfire, we can
create a Pareto chart in no time by following these steps:

1. As a prerequisite, create a Rank-Reason hierarchy to put the reasons in order
of importance. We'll use this hierarchy to create a cumulative sum using an
OVER function.
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2.

4.

Now create a Combination chart through the Insert menu or by clicking on
the combination chart icon. Open the chart's visualization properties, and set
the x-axis to the hierarchy, Rank-Reason, and add two custom expressions

to the y-axis: Sum([Citations]) as [Citations] and Sum([Citations])
OVER AllPrevious ([Axis.X]) as [Cumulative Sum].When you make
this setting, you will get an error message to the effect that you need to use
(Column Names) on the x-axis or to series or trellis by it.

Select the Series property, and configure the Series by: setting to (Column
Names). You'll notice that the two y-axis entries you have made are now
represented as bar charts. Change the Cumulative Sum entry to a line type.
You can also change the colors assigned to each series.

Data Series by:
Appearance ‘ (Column Names) + + w |
Formatting

Series:
Fonts
xass || | IS
f-ads 1 M | Cumulative Sum
=

e

Labels ‘,'p

@ Bar
Tooltip _

) Line
Legend
Treliis —| | Color:
Lines & Curves - v
Subsets o
4 [ ¥

In the Appearance property, you can sort the x-axis by values (we don't need
to because the rank value takes care of the sorting for us), the bar width, the
line weight, whether you want to show markers on the line, and how large
you want the markers to be.

The only thing left to do is insert a horizontal line equal to the 80 percent
level of citations. Go to the Lines & Curves property, check the Horizontal
Line entry, and edit it to be a custom expression: 0.8*Max ([Y]). Give

the line a custom name (80%) and make that label display on the chart by
clicking the Label & Tooltip... button in the Lines & Curves property and
checking Label for Curve name.
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Lines & Curves

Display the following values:

Curve name

ey B | @

The chart visualizes the Pareto principle, or the 80/20 rule: ignore anything beyond
the point at which the cumulative sum crosses the 80 percent line and focus on the
things before that point. It's basically the law of diminishing returns.
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Visualizing statistical measures using
box and whisker plots

The Box Plot visualization is a convenient graphical tool for displaying descriptive
statistical measures such as median, mean, and quartile. We have to look at some
statistical theory now because the main reason for using a box plot is to show
statistical measures, and it's important that you understand the basic principles.

In broad terms, statistical analysis may be divided between parametric and
nonparametric approaches.

Parametric statistics are based on an assumption that the data falls into some known
probability distribution, and they make inferences about the parameters of that
distribution. They can provide good accuracy and precision and, therefore, good
statistical power, but they are not robust because they depend on assumptions about
distribution. The mean (what people commonly refer to as the average) and standard
deviation are parametric statistical measures.

Nonparametric statistics make no assumptions about the probability distribution
of the data and, therefore, have less intrinsic statistical power than parametric
approaches, but they provide a very robust way of looking at data, especially when
you work with new, unfamiliar data and want to find some pattern in it. "Median"
and "quartile" are nonparametric statistical measures.

\ Check out the website Math is Fun to read more about normal and
~ skewed data distributions (http://www.mathsisfun.com/data/
Q standard-normal-distribution.html and http://www.
mathsisfun.com/data/skewness.html).

The box plot provides a functional and visual representation of the distribution
of values in a dataset, primarily along nonparametric lines. If the data is perfectly
normally distributed under a bell curve, then the median equals the mean. Height
distribution in the general population would be a classic example. If the data is
skewed to the left or right with a long tail, then the median will be closer to the
center of the distribution and may represent a better measure of central tendency
than the mean, which will be more strongly influenced by that long tail. This
introduces the idea of outlying data or data fences: we might be interested in the
outliers or we might want to exclude them. This is what makes nonparametric
analysis more robust than parametric analysis.
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Let's look at the baseball data. In Chapter 3, Analyze That!, we attempted to analyze
the runs achieved by a team against the salaries paid out, and we used a scatter plot
to visually demarcate the data. Our eye was drawn to patterns in the data, and we
arbitrarily chose a pattern and dismissed the remaining points as "outliers." Let's take
a more statistically robust look at the same analysis using a box plot.

The data used here is BaseballPlayerData.xls.

1.

Open the salary analysis page or recreate it, and add a box plot alongside the
scatter plot using the Insert menu or icon tray.

Configure the box plot axes by right-clicking on the x-axis selector and
selecting Remove (we could create separate bars for another variable such
as League, but let's just look at the total picture) and adding the following
custom expression to the y-axis:

Sum( [Runs]) OVER ([Team]) / Sum([Salary]) OVER ([Team])

This expression reflects the scatter plot, which shows total runs against salary
paid by team.

0.000075 ® outlier
0.000085
0.000055
3
+ 0.000045
3
0.000035 I
E upper quartile (Q3)
L]
= 0.000025 Average
@ Median
H 0.000015 I Lower qQuartile {ql)
0.000005
Count 278
Median 1.91542e-05
Avg 2.222588-05

There are four quartiles, which divide the data into groups
. of approximately equal observations. Q1, Q2, Q3, and Q4 are
& equivalent to the 25th, 50th, 75th and 100th percentiles, respectively.
L Q2 is also referred to as the median. A percentile is a reference point
at which that percentage of the total values in the data falls. For
example, 25 percent of the data fall at or below the 25th percentile.
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The "box" of the plot is the interquartile range and represents the core 50 percent
of the data. The whiskers fence the two tails according to established statistical
conventions (Spotfire's inline help on the box plot and on statistical measures will
give you more detail). The outliers are beyond those tail fences.

So what does all this mean for our analysis?

The outlier is a single team: Cleveland. You can see this by selecting the outlier and
observing the corresponding marking on the scatter plot. If you select the box, you'll
see a core group of teams highlighted on the scatter plot. Statistically, the remaining
teams are the outlying data, which demonstrates very well the difference between
statistical analysis and visual bias. Filter to the marked items to see how the "core"
teams plot on their own.

I Team Runs versus Payroll Costs I Box Plot
750 0.000075
Cincinnat
[incinnat | 0000065
[ ]
s oovose
850 \ / 0.0000!
[oson] ® @ o @
v - d Philadelphia »
600 ® 0.000045
+ ""--\_\_\____ +
. e .‘\ @5 [Atlanta 3 N
0 Milwaukes | ) ,_E," """
El 500 @ [Oakland 3
§ ®e [Hinnesota] £ 0000025
b
40 ° s cooore
"""
400
= = = = = = = = = = = 0.000005
= = = = = 2 2 2 2 = = Count 278
[=] o o [=] o o f=] o (=1 o [=]
= 3 S 2 & 2 & 2 2 =] = Median 1.915426-05
= = Avg 2.22253e-05
Sum(Salary) - (None) -

However, you can interact with the box plot in the opposite direction by selecting
what we originally identified as outliers on the scatter plot and seeing where they
appear on the box plot. It's interesting that these teams are all in the upper portion
of the data distribution, so perhaps there is some justification for our visual bias. To
explore this issue further, you would need to find some other variable or rationale to
explain why this group of seven teams appears to outperform the other teams.
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I Team Runs versus Payroll Costs I Box Plot
750 @ |[Cleveland 0.000075 -
700 @ JCincinnat | 0.000065
- @
bt -
850 - 0.000055
o,
@-
’ 500 ' 0.000045
+ +
» o~ »
- 550 > 0.000035
2 =
£ 500 @ I
E @ 0.000025
@ 2
450
0.000015
400
= = = = = = = = = = = 0.000005
[=] [=] =1 [=] [=] [=] [=] [=] =1 o o COLInt 278
o o o o o o (=] (=] o (=] (=1 !
= 3 & 2 & = & 2 & =] = Median 1.91642e-05
= = Avg 2.22258e-05
Sum(Salary) - (None) -

There is one final twist —now that our attention has been drawn to this upper portion
of the data, we can confirm its full extent using the box plot. Box plots are marked

in blocks, not individual items. If you select the upper portion (everything above

the median), you'll find a few more teams marked on the scatter plot. I would put

all those teams in group A for comparison with the remaining teams, group B, if I
wanted to analyze this pattern further. It's important to stress that this is just data
exploration and that the patterns, statistical or visual, that we perceive might have

no explanation or rationale in the real world. You should hypothesize, gather more
information, and test.

A hypothesis is a proposed explanation (or a theory in
. common language) for some phenomenon based on limited
% data or insight. To have any worth, a hypothesis must predict
L something that you can test against further observations or
data. Your findings may lead to the rejection, confirmation, or
refinement of the hypothesis.
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Summarizing statistical measures using
summary tables

Let's continue the statistical theme with something a little lighter: the Summary
Table visualization, which is a simple tabular representation of statistical
information. The configuration is straightforward. First, you need to select the
columns in the data you want to report on; these will appear as rows in the table.
Then you select from a comprehensive list of statistical measures you want to apply
to those columns; these will appear as columns in the summary table. It's really a
form of pivoting with a statistical focus.

We'll use the baseball data as a convenient example. Load up the baseball data and
add a summary table using the Insert menu or by clicking on the summary table icon
in the icon tray. Select some columns and statistical measures. I selected the ones you
can see in the screenshot. That's pretty much it. There are no coloring or formatting
options. You can sort it if it makes sense.

Column Sum Avg Median Min Max o1 a3
Games Played 35322.00 130.65 133.00 25 182 112.00 145.00
At Bats 124155.00 445 64 45400 108 606 35875 552.50
Runs 17401.00 §2.59 §1.00 12 128 45.00 78.00
Hits 34058.00 122.65 122,50 24 221 54.00 155.00
Doubles §857.00 25.03 25.00 4 50 18.00 32.00
Triples 654.00 2.50 2.00 0 17 1.00 3.00
Home Runs 4033.00 14.51 12.00 0 51 7.00 20.00

The key thing to understand here is what the statistics mean, and that depends on
the granularity of the data. Our data is at a player level, so Sum(Runs) is the total
runs scored by all players; Avg(Runs) is the mean runs scored by players; and so on.
You can add subsets if you want to break down the analysis, by league, for example,
in the following manner:

1. Open the summary table's visualization properties, and select the
Subsets property.

2. Add two separate custom expressions through the Add | Custom
Expression... dialog, editing the expression and giving it a nice
display name:

[League] = "AL"
[League] = "NL"
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Subset custom expressions must evaluate as true or false.

 Baseball Data Summary

General

Data

Appearance

Fonts

Columns

Sorting

Statistical Measures
Legend

Subsets

Help

Select subsets to compare:

[ Al data
[ Mat in cumert fittering
Curment fitering

| e o) |

Marking...

Filtering Scheme...

Custom Expression...

4

I

The result is a breakdown by league.

Column
Games Played

At Bats

Runs

Hits

Doubles

Triples

Home Runs

(Subsets)

All Players
National League
American League
All Players
National League
American League
All Players
National League
American League
All Players
National League
American League
All Players
National League
American League
All Players
National League
American League
All Players
National League
American League

Sum
36322.00
18624.00
16698.00

124185.00
64059.00
&0107.00
17401.00

8835.00
8566.00
34098.00
17857.00
16541.00
6857.00
3579.00
3273.00
604.00
367.00
327.00
4033.00
2028.00
2005.00

Avg
13065
127.43
13465
44554
41597
43473

6259
57.37
69.08
12285
114.01
133.40
25.03
2389
26.44

2.50

238

254

14.51
1317
1617

Median
133.00
128.50
139.00
454.00
405.50
483.00

61.00
52.00
68.50
122.50
110.50
126.50
25.00
23.00
26.00
2.00
2.00
2.00
12.00
10.00
15.00

Min Max
36 162
ar 162
36 162

109 696
109 696

218 679
12 129
12 128
27 124
24 221
24 199
44 221

4 50
4 50
5 50
0 17
0 17
0 15
0 51
0 51
0 43

a1
112.00
108.00
122.00
3BT
31825
406.00
45.00
38.00
53.00
94.00
21.25
105.00
18.00
16.00
2075
1.00
1.00
1.00
7.00
5.00
8.00

Q3
145.00
142.00
150.00
552.50
537.75
57575

78.00
76.00
20.00
155.00
14875
183.00
32.00
31.00
33.00
3.00
3.00
4.00
20.00
15.00
22.00
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Visualizing complex multidimensional
data using heat maps

The Heat Map visualization is actually two visualizations in one. At a basic level, it is
a simple heat map, which we will get to shortly; at a more advanced level, it is also a
dendrogram, or tree-structured graph.

Heat maps

A heat map is very similar in concept to a cross table, or even just a spreadsheet, except
instead of numbers, each cell is configured to display a color that reflects an underlying
number. It provides a very intuitive representation of the relative values of complex
multidimensional data. Compare the following pictures of monthly temperatures for

a selection of American states. They are identical, except that one shows the actual
temperatures in °C and the other shows a heat map to represent the temperatures.
Which visualization do you think conveys the temperature pattern better?

STATE 1 2 3 4 5 L] 7 kil 9 10 1 12

Arizona 599 8.08 11.47 15.63 2088 25326 26.93 2572 2315 16.92 10.36 5.70
Arkansas 443 5.97 1.75 16.59 2125 2549 2763 2722 23.05 16.79 1087 5.55
California 5.40 1.1 13.02 15.14 1819 21.08 2333 23.03 21.14 17.43 12.64 927
Colorado -2.50 -0.11 4.55 8.89 14.34 19.59 22.51 2111 16.57 8.7 277 -2.33
Connecticut -2.06 -0.43 3T 10.04 15.48 2082 23.54 2255 18.50 12.23 6.65 0.91
Delaware 0.40 1.85 6.06 11.28 1713 2230 24385 237% 19.39 13.53 21 285
Florida 15.28 1674 18.82 2158 24T 2877 2748 2745 2642 2347 19.68 16.60

The second visualization is as follows:

T ped 3 L B ] [ i ] O TT T

Arizona

Arkansas -
California
Colorado
Connecticut
Delaware
Flarida

Let's look at how to configure a heat map in Spotfire. For this exercise, we're going to
use hourly normal temperature data downloaded from the United States' National
Climatic Data Center (http://www.ncdc.noaa.gov/cdo-web). This data, which was
collected across almost 10,000 stations for the period 1981-2010, is not immediately
usable. The temperatures (in Fahrenheit) have been entered as strings without
decimal points and include flags, the station ID is given but not its location or name,
and the data is in a wide format, with a column for each hour of the day, which
makes it difficult to manipulate those temperature strings into numbers and convert
to °C (which is how I like to look at temperature).
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We need to download some additional information to cross-reference the station IDs
to station names and states; we have to unpivot the data into a long skinny form,
with a single temperature column and multiple rows for the hours of the day; and
finally, we have to manipulate the temperature strings to get them into numbers

we can use. All this is mentioned in passing to illustrate the importance of data
manipulation and transformation in the task of creating visualizations. Fortunately,
you won't need to do any of this, and the final dataset (HourlyTemperatures.txt),
which has more than two million rows, is available for download from http://www.
insidespotfire.com.

1.

4.

Load the temperature data into an analysis file and insert a new Heat
Map visualization.

Open the heat map's visualization properties and configure the three axes:
Cell Values, X-axis, and Y-axis. You configure these axes pretty much the
same way as you would a cross table. The x- and y-axes are the variables
that will frame the heat map, with the x-axis representing the horizontal axis
(the columns) and the y-axis the vertical axis (the rows). The cell values are
the numbers that will determine the colors in the map. We are going to use
the hierarchy Month-Day-Hour as the x-axis and State as the y-axis. The cell
values will be the average temperature.

Turn now to the Colors property. The default setting is to color by the cell
values and apply a blue-gray-red gradient, but you can reconfigure this any
way you like.

| Heat Map Properties

General
Data Colorby: | {Cell Values) =
Appearance Color scheme groupings:
Fonts # (] Mumeric dd -
Cell Values
Heads
f-ads
Colors
Sorting Color mode: One scale per:
Tooltip |G|'E"3“E|'It v| |P@ds valus v| P
Legend | ] [ Max (28.63) -=| - Add Poirt
Trellis
Dendrograms [Average (13.62) -5
Subsets =| [ AddRule..
Show/Hide ftems
B ™ [Mn1192) =]
] Empty values - Reset

Set the Month-Day-Hour hierarchy slider to Month, and that's pretty much it.
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The result is the representation of a lot of data in a pretty coherent pattern of color.
You can clearly see seasonal patterns and differences between states. If you slide the
hierarchy down to the hour level, filter to a particular day (21 June, for example), and
zoom in on a few states, you can visualize different diurnal patterns too. Georgia
gets as hot as Guam during the day but cools down more at night.

Georgia

Guam

Montana

Dendrograms

A dendrogram is a tree-structured graph that can be added to a heat map to show
hierarchical clustering. Spotfire offers a suite of clustering methods, distance
measures, and other settings, including the option to import a dendrogram from
a previous cluster calculation. It's beyond the scope of this book to explore these
options, but the inline help in Spotfire is comprehensive.

We'll use the default settings to illustrate the power and analytical beauty of a
good dendrogram:

1. Open the visualization properties of the heat map you've already created,
and select the Dendrograms property.

2. We're going to do a row-based clustering analysis on the states, so select
Row dendrogram in the Settings for: dropdown and check the Show row
dendrogram Checkbox. If you want to verify or explore the settings for the
Calculated hierarchical clustering, click on the Settings... button.

3. Click on the Update button next to the Row Dendrogram selection.
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General

Data
Appearance
Fonts

Cell Values
Heads

Y-adis

Colors
Sorting
Tooltip
Legend
Trellis
Dendrograms
Subsets
Show/Hide tems

Settings for:

Dendrograms |

[F{ow dendrogram

v)|[_tpde ]

Show row dendrogram

Source

@ Calculated hierarchical clustering

-

) Imported
| (Mone) -

m

Update dendrogram
@ Manualty
() Automatically

Appearance

Use log scale
Show pruning line
Pruning line calor:
. -

First altemating cluster color:

B

Fosition
@ Left
) Right

Close

When you return to the heat map, you should see a very different picture, with
the states organized into a hierarchical cluster. You can navigate this hierarchy by
selecting individual nodes. You'll need a zoom slider to zoom in on areas of interest.

#1 581

bl a

;

Morth Dakota
Maine

South Dakota
Wisconsin
lowa

dahao

Ohia
Pennsylvania
Mevada
Kansas
Delaware
Mew Mexico
Tennesses
Arizona
Mississippi
Texas
Hawail
American Samoa

12 3 4 5 86 7T & % 10 M

12
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There is a major early fork in the hierarchy, and if we take a close look at this ot
fork, we can see how easy it is to navigate the dendrogram. We can select the next
bifurcation in the tree that separates Florida and Hawaii from hotter U.S. territories.

. Florida
’_ Hawaii

Puerto Rico

T it

| [s)
Iz Guam

American Samoa
Marshall Islands

Micronesia

Palau

The dendrogram is a useful tool for data mining and the discovery of patterns in
large datasets, and Spotfire provides a rich suite of options for doing this type
of analysis.

Profiling your data using parallel
coordinate plots

The Parallel Coordinate Plot visualization is used to compare a set of potentially
diverse and unrelated properties that can nevertheless be attached to a themed
series. A typical example would be comparing the specifications of a selection of
desktop computers. The properties can be anything from keyboard color to processor
speed, but they all apply to each PC in our selection.

The columns in a parallel coordinate plot are the properties we want to include,

and their values, whether numbers or text, are normalized based on the value for
numbers and an inferred value for strings based on natural string ordering. This
normalization is the key to a parallel coordinate plot because it allows us to compare
quantitative and qualitative information in the same plot. For example, if you include
keyboard color and price in a comparison of 10 PCs, the color furthest down the sort
order would be assigned the value of 100 percent, as would the highest price. The
columns are plotted on the x-axis, and a line is created for each item in the series,
showing how it compares with other items at each property point.
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100 % Yellow 700

80 %
20 % Whit

. White
70 % 500
80 %
0% — Silver
40 % )
30 %

. Red
20% 200
10 %

0 % Black —— 100

Color Cost Cost

This type of plot is probably not appropriate for a high-level, executive presentation.
It is fundamentally an interactive visualization for finding patterns in multivariate
data. It might look like a line chart, but there is no sequence or independent variable,
nor timeline. In the very simple PC example, you could choose a color and then see
the prices available or choose a price and see the colors available. The line running
from color 0% (Black) to cost 100% (700) is not a trend, it's just two unrelated
comparison points.

Let's now work through a more substantial example to demonstrate the
configuration and use of a parallel coordinate plot. Anyone can download consumer
price index data (harmonized indices of consumer prices) from the European
Commission's Eurostat website (http://epp.eurostat.ec.europa.eu/portal/
page/portal/eurostat/home/). The data for mid-2014 shows price increases
relative to prices in 2005 across 12 categories. You will need to model several
downloaded datasets to create data columns for country, the 12 price

index categories, and geographical and Eurozone classifications. Fortunately,

the final datasets (eurostatHICP.x1sx) is available for download from
http://www.insidespotfire.com.

1. Load the data into a new analysis file; create two pivots, one to provide a list
by geographical classification and one for the Eurozone classification. Relate
these pivots back to the main table.

2. Add a parallel coordinate plot using the Insert menu or icon tray, and open
the plot's visualization properties.

3. Go to the Columns property, and select the 12 price categories as columns,
leaving behind Country, Geographical Classification, and Eurozone
Classification.

4. Go to the Colors property, and select Country as the column to color by.
The Line By property should be left as (Row Number).
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5. Add three Table visualizations alongside the main plot: one for the main
EurostatHICP table but showing only the country, one for the geographical
pivot, and one for the Eurozone pivot. We will use these tables to interact
with the parallel coordinate plot.

Eurozone I Parallel Coordinate Plot
EU1T
EU2T 100 %
Eurozone o0 %
Mon-Euroza a0 %
70 %
Region 50 %
Baltic
Eastern s0%
EU1T 40 %
EU2T 30 %
New 20 %
10 %
Country 0%
Aust.ria § E g % 1§ % % = -g E E E
Belgium g E = 8 = T 5 s 2 3 g 2
Bulgaria 2 © £ u%'_l e 2 2 @ =
B = 3 o i s
Switzerlanc = E o =) k=]
= E e =] =
Cyprus ] S n 5 z
Czech Rept = £ % &"3
Germany * L

You can see why this plot is not really suitable as a general or intuitive visualization.
We can see that a lot of countries have experienced an increase in health prices, and
we can perhaps discern a reasonably coherent bunch of countries toward the bottom
of the plot, but that's about as much as you can glean through simple inspection.

However, we can interact with the plot using the left-hand tables to select items of
interest, either individual countries or one of the classifications we've created. Select
Eurozone in the Eurozone list. You can see that the Eurozone countries show a fairly
consistent pattern except for Latvia and Estonia (the two green lines), which have
experienced relatively higher price increases in certain categories than the rest of

the zone.
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Eurozone I Parallel Coordinate Plot
EU2T
100%
Mon-Eurozon B0 %
80 %
70 %
Region = 80 %
Baltic = B0 %
Eastern 40 %
EUMT il 30 %
S 20 %
40k
10 %
0%
Count Q =1 c = = 0 o i +©
= i £ § & B 35 E E § : 3§ 3
Cay | : : e § & & & o2 % 3
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Lithuania = o 2 = T = T @ w g
-] 3 w 1] L c
2 : ¢
g : = 3 g
atvia ] 3 P 3 g
[ Mata | = g 2 2
I o o
Netherlands T

If you add in the other Baltic state, Lithuania, which is not in the Eurozone, you see
a common Baltic pattern. Interestingly, it's also evident that the Baltic countries have
experienced the lowest inflation in communication costs in the entire dataset, which
includes some non-EU countries and the U.S.

Eurozone I Parallel Coordinate Plot
ELZT

100 %

o0 %

a0 %
70 %
Region &0 %
Eastern 40 %
EUMT 30 % \
EL2T 20%
e 10 %
0%
Country g g2 ¢ 5 3 § £ ¥ E t & 3
taly g 5 £ § = ¢ £ = 2 = & 1
s 3 % A
Luxembourg % E & = 5
5 8 - B
Mata I z 2 g
I £ o

Netherlands
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We could go on in this vein exploring patterns in the data. To communicate your
findings to a general audience, you would probably create a guided, interactive
dashboard and some companion visualizations to present your conclusions.

Exporting and publishing data and
visualizations

There are many benefits in delivering Spotfire analyses to end users with direct
access to the application, but this might not always be possible and you will need
to export data or visualizations for consumption outside the tool. Users of the web
player (Spotfire Consumer) might also want to export data for further analysis or
copy visualizations into a report document.

Let's deal with that last requirement first. The Export dropdown in the web player
menu provides a number of options:

2 RARY Z[EIX
Goto page 3

Undo
To PDF...

To Microsoft® PowerPoint®...

) o Analysis information
Visualization image

Export »
Table P

Share 3
Table {without value formatting)

Print

1. Export the active visualization as an image.

2. If the active visualization is a Table, Cross Table, or Summary Table, export
the data as an ASP.NET Web Handler (ASHX) file, which can be opened with
Microsoft Excel or a text editor. Only the data displayed in the Table, Cross
Table, or Summary Table visualization will be exported, not the entire
data table.
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3. Select PDF or Microsoft PowerPoint for further options.

Export to PDF: General x

Export what
Active page E|

Active page

Juse entire page Active page (new page for each visualization)

Include Active visualization
visualization tite  All pages o
Description All pages (new page for each visualization)
) ; Details-on-Demand
Flltersemngs
[V Page titls
Trellis panels and table rows not visible on screen
Page layout
Ad-Portrait [«
Export to Microsoft® PowerPoint® X
Export what
Active page |E|
[ usze entire page
Include:
Visualization titles
Description

Filter settings
Page titles

Trellis panels and table rows notvisible on screen
[ Page footer

port as editable image
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All of these options are available from the professional client via the

File | Export options. In addition, you can export an entire data table from
the client, independently of any visualization, and you can choose to export
the data in one of four basic formats:

* Tab-separated text file
* TIBCO Spotfire Text Data Format (includes header information)

* TIBCO Spotfire Binary Data Format (faithful copy for export to another
Spotfire file)

e  Microsoft Excel

Summary

In this chapter, we have completed the tour of Spotfire visualizations that we began
in Chapter 2, Visualize This!. You've covered quite a lot in this chapter, learning

how to use the Cross Table to create dynamic pivots and cross tabulations; the
Combination Chart to superimpose categorical information and trends; the Box

Plot to create a statistically rigorous plot that retains full interactivity with other
visualizations; the Summary Table for easy display of descriptive statistics; the Heat
Map and its companion, dendrogram hierarchical clustering engine, as powerful
tools for visualizing complex multidimensional data; and the Parallel Coordinate
Plot as a good tool for exploring patterns in multidimensional data.

You've learned how to apply custom expressions directly to visualization properties
and how to slice and dice visualizations using hierarchy nodes, understanding in the
process the difference between calculated columns and custom expressions.

You've learned how to annotate visualizations with reference lines, fitted curves, and
error bars; how to define color rules and organize document color schemes; and how
to mash up data from different tables in a single visualization.

You've also learned how to export and publish data and visualizations for
consumption outside Spotfire.

There are only two visualization types we haven't covered: the 3D scatter plot,
which, apart from the z-axis, is exactly like a 2D scatter plot; and the map chart,
which requires an entire chapter to itself, and is where we are headed in the
next chapter.
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The first six chapters of this book have shown you how powerful data visualization
can be. You should understand by now the insight a bar chart or a scatter plot can
add to a tabular representation of data.

Spatial analytics is a relatively new area of data visualization. We are all used to
using geographic information systems (GIS) like Google Maps. It is much easier

to give directions using an interactive map than using text instructions, and the
language is universal. Moreover, this concept can be explored to create analytics
contexts that are simply not possible with traditional tables and charts. If you stretch
your imagination just a little, you will also quickly realize that you don't have to
confine your analysis to geographic locations. Any spatial context—a silicon chip,
an MRI scan, a baseball field — can be mapped and combined with other data to do
spatial analytics.

The world of business intelligence lags behind popular culture, and spatial analytics
is actually not mainstream yet. It is a technically challenging and complex form of
analysis, but TIBCO has committed a lot of development time to making Spotfire a
very accessible and state-of-the-art spatial analytics tool. The challenge has shifted to
your imagination.

In this chapter, we will take a close look at the Map Chart visualization, which needs
a chapter to itself. You will learn how to use Spotfire's spatial analytics capabilities

to overlay data on images and multi-layered maps, putting spatial and geographic
contexts on your analyses. Along the way, you will learn some important GIS
concepts such as coordinate reference systems and geocoding. The map chart is a
complex visualization to work with, but it is also probably the most intuitive because
it connects directly with our inherent spatial awareness. This is as close as it gets to
representing data in a native human form.
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In this chapter, we will cover the following topics:

* Creating background map layers
* Key Spotfire concept—map chart layers
* Key mapping concept— coordinate reference systems

* Using automatic geocoding to accurately position locations from your data
on a map

* Incorporating and using a feature layer
* Adding Web Map Service data to a map chart

* Using the map chart for nongeographic spatial analysis

Creating background map layers

As of Version 6.0, Spotfire comes with a tile-based web map supplied by TIBCO
GeoAnalytics (http://geocanalytics.tibco.com/). This background map layer is
created as a default base layer whenever you create a Map Chart visualization, but
you must be connected to the Internet to access the full depth of the layer. Using a
familiar zoom slider and hand tool, you can move quickly from a global view to a
street map of a city, such as Mumbai, India, as shown in the following screenshot:
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You can configure the level of cartographic detail in the map layer to include
borders, labels, and roads, or you can build separate layers for each type of
information and overlay them one on top of the other, allowing the user to choose
which ones to show or hide.

Creating a map is very easy. First, load any small dataset containing some simple
text values into a new analysis file. You need to have some nominal data in the
analysis file before you can create any visualization. Next, create a map chart just
like any other visualization, using the Insert menu or the map chart icon. Spotfire
will create the map layer automatically, and you can begin zooming and exploring.
There's not much you can do analytically, but for now take a look at the Standard
map Settings tab to see how they change the presentation, as shown in the
following screenshot:

+) Map Chart Propertie: [t S
General
Appearance Layers:
Farts Visible Mame Type Diat Add s
Layers [ simple Data Marcer Layer  sim|
Zoom Visibility Standard map Map Layer
Trellis

Interactive layer:

The interactive layer decides where the marking will take effect. It is only
possible to interact with one layer at a time.

Close

=
o
b=
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Change the map to a Basic map, and add three map layers using the Add dropdown,
making one a Labels map, one a Roads map, and the third a Borders map.

General

Map

Select map type:

Standard map
i Standard map - light

¥ s o)

Basic map - light

You now have four map layers that you can show or hide to reveal increasing or

decreasing levels of detail.

M Pay attention to the ordering of the layers. The order will determine
which elements appear to the front or toward the back. You can move the
layers forward or backward in the map chart Layers property page.
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Key Spotfire concept: map chart layers

As you've just seen, Spotfire's standard map is always available as a background
Map Layer, and you've seen how it can be divided into sub layers of detail. The map
chart has four other types of layers to extend the range of spatial visualizations you
can create.

The Marker Layer and Feature Layer are derived from datasets, and one marker
or feature layer can be designated as the map chart's interactive layer. You can
also change the interactive layer designation dynamically in the chart. Because
they are linked to data, the markers on interactive marker layers and the features
on interactive feature layers behave like other interactive elements in Spotfire and
respond to marking and filtering.

The Image Layer and Web Map Service (WMS) Layer are linked to noninteractive
content and their elements cannot be marked or filtered. WMS layers can be base
maps or map composites that include geographically relevant information such as
population density or forest cover. The Map Layer is also linked to noninteractive
content and cannot be marked or filtered. The visibility of all layers can be changed
at any time using the Layers control, provided it is enabled in the map chart's
Appearance property Show layers control in visualization.
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Key mapping concept — coordinate
reference systems

Coordinate reference systems are used to project the three-dimensional Earth onto
two-dimensional maps. There are many such models for expressing locations on
Earth in a coordinate system. Spotfire supports more than 3,000 of them, but the
geocoding data tables provided by Spotfire are expressed in the coordinate reference
system EPSG:4326-WGS84, which we will use for all the geographic examples in this
chapter. You don't need a coordinate reference system for plotting and layering data
on two-dimensional images.

Using automatic geocoding to accurately
position locations from your data on
a map

So, we have a map, but we'd like to start superimposing our own data onto it. Let's
plot the location of the weather stations we used in Chapter 6, The World is Your
Visualization, for the heat map example, and let's plot them at different levels of
detail, with and without geocoding;:

1. Load the station inventory data (stationInventory.xlsx) into an analysis
file, and create a map chart. You can download the data from http://www.
insidespotfire.com as a Microsoft Excel or CSV file.

2. Spotfire will automatically create a Map Layer, as we have seen already,
and it will add the station inventory data as a Marker Layer. To configure the
marker layer, open the map chart's visualization properties, select the Layers
property, select stationInventory, and click on Settings.

3. On the Marker Layer Settings page that opens, select Positioning. There
are two ways to position your markers on the map: Geocoding and
Coordinate columns.

4. If you want to check the coordinate reference system, go to Layers | Settings
| Data. The default EPSG:4326-WGS84 suits our purposes well.
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A set of default geocoding hierarchies is provided with TIBCO Spotfire
Server as a ZIP file. A library administrator can import this file into the
> library and make the geocoding files available to users (instructions can
be found in TIBCO's server installation documentation). You can also load
' these geocoding files manually into an analysis file, or you can provide
a third-party file. To do any geocoding, you must have a geocoding file
from some source.

Geocoding

Geocoding is in essence a way of matching a value, such as a city name or a country,
to map coordinates. It can also extend to describing the geographic shape of the
value as follows:

1. To apply geocoding to the station data, check the box next to Geocoding
and use the Geocode by dropdown to select the STATE column in the
stationInventory table as shown in the following screenshot:

Marker Layer Settings —
General
Data Position markers using: m
Posttioning Geocode by (same as Marker by):
Colors | e | Automatch
Size
Shape Geocoding hierarchy:
H North America Provinces (currently used
Labels
Tooltip |
Line Connection
Add Data Tables... i
Marker By _ ) o
Subsets Columns matched in thi G ing H inLi
i Africa
Show/Hide tems stationl tory S Al .
Morth America Proving Lsiz £
Australia
Canada
Edit Column Matches... ]
‘ LONG - ‘
| LAT =« |
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2.

If you are logged into the Spotfire server and if you have access to the default
geocoding hierarchies provided by Spotfire, all you have to do now is to
click on Auto-match. Spotfire will find the most suitable hierarchy file for
you, based on the values in the column you chose, import this file into your
analysis, and match the column you've selected in the data with the column
in the geocoding file. There is a Canadian province in the stationInventory
data, so Spotfire should load a North American provinces geocoding table,
even though the column is called STATE.

If you don't have access to the default geocoding hierarchies, you can
download the file North American Provinces.sbdf from http://www.
insidespotfire.comand load this into the analysis file.

You can click on Edit Column Matches... to match the columns yourself.
You can also add any geocoding file you wish, either from the library or from
an external source, such as a file or a database, using the Add dropdown.

. The marker layer behaves like a scatter plot; in this plot, you must
% decide which column in the data the markers are going to represent.
L In our example, this could be stations or states. The marker by level

will be set automatically to the column you select for geocoding.

Apart from the position, you can also configure the color, size, and shape of the
markers. Try coloring the markers by elevation, one of the station attributes in
the data, using a traditional altitude scale. Because you aggregate the station
data to the state level, you should select Avg(ELEV). You could also choose

to size the markers by Count(ELEV), which is equivalent to a station count in
each state, as shown in the following screenshot:

Marker Layer Settings — statiorﬂmem
General
Data Columns
Appearance Avg(ELEV) + | Settings
Posttioning
Colors Color mode One scale per:
Size |G|ad|ent 'l ‘lNune} Vl
e B g [0 = [ dern |
Labels '
Tooltp W 2 | [3000.00 5 ——
Line Connection U Add Rule...
Marker By
Subects ) D [2000.00 g |
Show/Hide tems |TDDD 0 E|
8 [500.00 B
0 [200.00 H|
[200.00 B
DO [-1000.00 Sl [ r—
Help Close
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6. The result is not particularly exciting, giving you one marker for each state
colored by the average station elevation in the state. However, it shows you
how easy it is to geocode your data and superimpose it on a base map, as
shown in the following screenshot:

Ottawa
&
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STATES
OF AMERIC:
Washington, Cec.
=
MNascau
0]

Coordinate columns

1. Now, let's do something a little more interesting. Because the station
inventory data has latitude and longitude coordinates, Spotfire assigns these
automatically as coordinate columns. If Spotfire doesn't automatically assign
any latitude and longitude columns, you can easily select them yourself
by checking the Coordinate columns option and using the X-column
(longitude) and Y-column (latitude) dropdowns to select the columns.
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2. Repeat the steps you followed to create the state-level map, except use the
latitude and longitude coordinates and select STATION_NAME as the
marker by column. There are so many stations in the dataset; the result is
effectively a topographical map of the United States:

MEXICD THE BAHAMAS

Incorporating and using a feature layer

Feature layers use "shapefiles" to represent features such as countries, rivers, and
cities as vector-based polygons, lines, or points. Shapefiles are usually embedded as
binary objects in a geocoding table, where they are linked to topological information
such as map coordinates. The polygons, lines, and points can be filled with color and
behave like markers in a map chart, allowing you to select a state outline, for example.

It is possible to manipulate and create shapefiles using a variety of free and paid
software, but more often than not you will use a precompiled geocoded table
with the shapes embedded. There are many free online sources for downloading
shapefiles. The geocoding tables provided with Spotfire also include shapes in a
column called Geometry.

Let's add a feature layer to our weather station map chart, and you'll quickly
see how useful they can be. The datasets you need for this example are
StationHourlyTemperature.sbdf, stationInventory.xlsx, and USA
States.sbdf:

1. Import the datasets and the Spotfire geocoding table USA States into the
analysis file.
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Add a new map chart using the standard map, and, using the Layers | Add
dropdown options, and add the USA States data table as a Feature Layer.
The result should be a map of the United States with the shapes of individual
states outlined. You should also be able to select individual states by clicking
anywhere within the outline.

We'll color the states by the average temperature, as recorded in the hourly
temperature data. Open the map chart's visualization properties, select
Layers, then USA States, then Settings, and finally Geocoding. Set the
Geocode by setting to State.

Now, select the Colors setting, and use the Columns dropdown to select
Temperature C from StationHourlyTemperatures; set the aggregation to Avg.

Set the Color mode to Gradient and define a nice heat spectrum for the
temperature range by adding some points to the gradient and choosing
colors ranging from blue at the lowest temperatures to red at the highest.
Save the color scheme as a Document Color Scheme... for future use.
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M Always choose colors to suit the data, experimenting with the
Q selections until you are happy with the result. Temperature
gradients will differ from one dataset to another.

You should now have a map of the United States with each state outlined and
selectable and colored by the average temperature for that state, which will look
like the following image:

Geographic drill-down

Now, we're going to create a more detailed, state-level view of the individual
stations on a second map chart based on marking (state selection) in the more
global view as follows:

1. First, we need to create some table relationships. Open Data Table Properties
from the Edit menu, select the Relations tab, and click on the Manage
Relations... button. Create a new relation between StationInventory and
StationHourlyTemperature based on STNID = STNID. Create a new
relation between StationInventory and USA States based on STATE = State.

2. Duplicate the map chart you have just created by right-clicking on the chart
and selecting Duplicate Visualization.

3. Open the Layers property of the second map chart and add StationInventory
as a Marker Layer. Select StationInventory in the Interactive layer:
dropdown.
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4. In the layer's Settings, make the following entries:

Positioning Coordinate columns using LONG and LAT

Marker by: STNID

Colors stationHourlyTemperatures. AVG(Temperature C), and reuse the
temperature document color scheme you saved for the main map.

Size by: None, and move the Marker size: slider until you have a size you
like.

Label by: STATION_NAME, with Show labels for marked rows only.

5. The StationHourlyTemperature data table is not complete, and most of
the stations in StationInventory have no corresponding temperature data.
For the purposes of our example, we should hide the stations that have no
data. To do this, open the Show/Hide Items setting and add a rule to show
stationHourlyTemperatures. AVG(Temperature C) with a value greater than
-8. This setting will remove all the "empty" stations from the map and make it
easier to read.

Edit Rule | 5 !
-

Calumn:

| Avg(Temperature C) - ‘

Rule type:

IGreaTerthan vJ

Value:
[so0

When this rule is matched:
@ Show items
) Hide items

] Apply individually for each trellis panel

Display name:

Help oK || Cancel
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That's the basic setup complete, but there are a few more things we need to fine-tune
to get the map working the way we want to use it as a drill-down as follows:

1.

First, because the different layers cover each other and we would like to
clearly see place names on the map layer alongside station markers on the
StationInventory layer, we need to add a second map layer containing just
labels and we need to move this layer right to the front. Add the layer from
the Layers property, Add drop-down, and select Labels as the map type. Use
the Move Forward button to move this new layer to the top of the layers list.

Second, we want this second map to respond to selections on the main map;
so, open the layer settings for StationInventory, select the Data setting, and
check Marking under Data limiting | Limit data using markings:. Remove
any marking under Marking:. Do the same for the USA States layer.

Third, we want the map to zoom in automatically to the selected state. Select
the Appearance property of the map chart and check the Auto-zoom option.
Now, go into the StationInventory layer settings and ensure that Include in
auto-zoom is checked in the Appearance setting. Open the USA States layer
settings and ensure that Include in auto-zoom is not checked. If we didn't
make this last setting, the larger states would zoom out too much and we
would lose some map detail.

We want to make sure that we just see the state border, and not the solid
polygon shape. To achieve this, go to Layers | USA States | Settings

| Appearance and move the Layer transparency slider to the far right.
While you are on this property page, make the polygon border color more
pronounced (red, for example) and heavier (a thickness of 2 works well).

That's it! If you select a state on the main map, the second map should zoom in
on this state, showing you the location of weather stations colored by the average
temperature. Name this page Temperature Profile; we'll be developing it further

in a later example.

1 State Temperatures

)
|

| Detailed View +
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As an exercise, create a further drill-down based on station selection on the detailed
view to get individual station details. It doesn't have to be a map; it could be a table
or another visualization, such as a bar chart of average monthly temperatures for the

selected station.
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MEXICO

Adding Web Map Service data to a map

chart

WMS is an Open Geospatial Consortium protocol for delivering geo-referenced
map images over the Internet. There are many public WMS servers. The free

ones are mostly provided by government agencies and research and educational
organizations. Spatineo (http://www.spatineo.com/), a commercial spatial web
services monitor, provides a free, searchable list of WMS resources, as does Skylab
Mobilesystems (http://www.skylab-mobilesystems.com/en/wms_serverlist.
html). The US government's open Data Catalog (http://geo.data.gov/) is a good
resource for US-specific WMS links. However, there are lots of other lists; just search

for WMS servers.
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When you find a WMS server of interest, you want the WMS URL so you can paste
it into a Spotfire map chart WMS layer setting. Not all the WMS links you find will
work. Sometimes, the server will be down or no longer available.

Most WMS streams have multiple layers of information. Spotfire will show you

the available layers, and you can choose which ones to include in your map. It's
important to understand that you are streaming GIS data into your map chart from
an external server, and you are dependent on the availability of this server and also
on the form the WMS information takes. Also, just to reiterate, you cannot interact
with WMS layers like you can with a feature layer.

Let's work through an example to see how WMS data works in a Spotfire map chart,
as follows:

1. Open the visualization properties of the detailed map chart in the
Temperature Profile page you created in the last example, select the Layers
property, and add a WMS layer using the Add dropdown. Spotfire will

require a URL for the map. Paste or type the URL http://nowcoast .noaa.
gov/wms/com.esri.wns.Esrimap/obs?service=wms&version=1.1.1l&requ

est=GetCapabilities, and click on the Update button.

2. Assuming the link is valid and you are connected to the Internet, Spotfire will
retrieve a collection of sublayers from the WMS server. Feel free to experiment
with these sublayers, adding them across and removing them to see what
appears on the map chart. Let's try Weather Radar Mosaic as an example.

WMS Layer Settings —

General
Map URL:
Rendering http://nowcoast noaa.gov./wms/com esi wms. Esimap /obs ?service=wmsf&version=1.1.Té&requ Update
Awailable sublayers: Selected sublayers:
Add = Weather Radar Mosaic

- Map Background - Canadian Provin »
- Map Background - US County Bordi

- Map Background - Air Route Traffic Remaove Al

- Map Background - Rivers

- Map Background - Lakes

- Map Background - Watersheds £
- Map Background - Coastal Labels

- Cloud Imagery {(GOES Infrared)

- Cloud Imagery (GOES Visible)

- Weather Radar Mosaic

- Map Background - Urban Areas Fill

- Map Background - Urban Areas Cul
- Map Background - Major Roads

- Map Background - US Interstates Sublayer style:
- Map Background - Aimport Runway | ~

Help Close
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3. While still in the WMS Layer Settings, select General, and rename the layer
appropriately: something like Weather Radar WMS.

The result is a WMS layer you can turn on and off with the layers control.

I Detailed View A

Labels

stationinventory
Weather Radar WMS

@ USA States

Standard map

& Open Stre

Add a second WMS layer, this time using the URL http://webservices.
nationalatlas.gov/wms/1million? SERVICE=WMS&REQUEST=GetCapabilities
and selecting the sublayer 1 Million Scale - Tree Canopy 100 Meter Resolution. If
you display the map chart legend with the Tree Canopy layer selected, you'll see a
key for the underlying tree canopy. This key is provided by the WMS server.
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You won't find any meaningful key for the weather radar feed. Different WMS
streams have different degrees of presentation quality.

I Detailed View A
kg =
Layers ST Tree Canopy
Tree canopy (percent)
> Name:
[} ame 100
Labels
stationinventory
80
Tree Canopy
Weather Radar WMS3
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40
20
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Using the map chart for nongeographic
spatial analysis

The map chart can be used for any form of spatial analysis. For a simple application,
all you need is a base image and some coordinate data. Think of the base image as
the map layer and the coordinate data as a marker layer. With the right software,
you could create relevant shapefiles and use them as a feature layer.

The base image could be a process diagram, a semiconductor wafer, an
immunoassay plate, or a baseball field. It can be an image of anything of interest
to you that is stable and fixed in time and upon which you can reliably plot data
markers, which will be the variable part of your analysis. The markers could be
process stage timings, semiconductor wafer failures, immunoassay well results,
or stats for different baseball positions. The markers can be numbers, colors,

or even mini pie charts.

There are a number of stages to creating a spatial visualization:

* Create or obtain a suitable image.

* Map out the image's coordinate space so you know where to place markers.
This stage takes a little trial and error.

* Link the coordinates you define in stage 2 with some relevant data.

The default coordinate space for your image is its dimensions in pixels, so this gives
you the maximum x- and y-coordinates. You can quickly build x- and y-reference
axes using a spreadsheet and then load the coordinates with the image to help

you map out the points of interest. We'll work through an example to illustrate the
process from start to finish.

Consider a fictitious workflow for a website change process. The process map can be
created using Microsoft Visio, or any suitable workflow software, and then saved as
an image file. We can also create some fictitious process time data for this workflow,
and we'll be using this data in the example.
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The dataset (WebPageProcess.x1sx) and image (ChangeProcess.png) can be
downloaded from http://www.insidespotfire.com.
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Let's get all this into Spotfire as follows:

1.

Create a new map chart, select the Layers property, and remove any layers
created by Spotfire, including the base map.

While still on the Layers property, use the Add dropdown to add a new
Image Layer. When the Image Layer Settings window opens, simply browse
to the image you want to import, which is ChangeProcess. png in our case.
Once you've selected the image, close the dialog, select the map chart's
Appearance property, and set the Coordinate reference system to None.

You should now see the process image but, to make it useful, we need to add
a marker layer. The first step is to map out the coordinates and, to do this,
we'll load up the reference axes I talked about and add the data as a marker
layer. Add the dataset coordinateMatrix.x1lsx to the analysis file, and
then add this as a marker layer to the map chart. Make sure the coordinate
reference system of the layer is set to None. Make the following settings:
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Positioning Coordinate columns set to x and y
Size by None
Shape A cross
Label by Custom expression:
Concatenate([x] & "," & [y])
and Show labels for: All
Marker by [Marker]

You can use this layer to assign coordinates to the elements in the process flow that
we want to assign data to and interact with. Once this activity is complete, you can
hide the matrix or just discard it.
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The final stage in creating an interactive spatial visualization is the plotting of the
data. We're going to use the following dataset:

Average
Elapsed Time

Target Elapsed
Time

Average Process
Time
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The table includes the x- and y-coordinates that we worked out for the process
elements plus some elapsed and process times. In the real world, you would
collect this data and feed it to the visualization on a periodic basis. To complete
the workflow analysis, execute the following steps:

1. Load the example data, webPageProcess.xls, into the analysis file.
2. Now, add two calculated columns to the table:
Total Elapsed Time: Sum ( [Average Elapsed Timel)

Percent Elapsed Time: [Average Elapsed Time] / [Total
Elapsed Timel

Format the [Percent Elapsed Time] column as Percentage (Column
Properties | Formatting).

3. Open the map chart's visualization properties, select the Layers property,
and add the data table as a new marker layer, remembering to set the
coordinate reference system to none.

4. Make the following settings to the new layer:

Positioning | Coordinate columns set to x and y

Colors [Percent Elapsed Time]; Color mode: Segments, with three segments
(0-10, 10-20, and 20-33)

Size by None, but use the Marker size: slider to fit the markers to the image

Shape A square

Marker by | [Activity]

You have now superimposed a marker layer on the process flow image, and you can
see which steps are taking the most time, and you can interact with these steps.
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As an exercise, add to the visualization as follows:

* Use a calculated column to define a KPI (key performance indicator) for each
activity (see Chapter 5, Source Data is Never Enough)

* Create a dropdown control to allow the user to choose whether to color by
elapsed time, process time, or KPI (see Chapter 3, Analyze That!)
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* Add two bar charts dependent on marking in the map chart to show the
actual versus KPI target and elapsed versus process time (see Chapter 2,

Visualize This!)
Select Performance New Web Page Request
Metric
Elapsed Time KPI - —
i - pR—
& v
- — —
— ] L
) L) v _
: ]
4
v
s o
m - -
u m [ 2
20 Color by: 16 % Color by:
(Column Na... = + - (Column Na... |
15 12 %
_ Actual 8% % Total Elapsed
1o @ Max Target 0 % Total Process
5 4%
0 0%

To maintain color scheme consistency across multiple user selections,
save the color scheme as a Document Color Scheme, go to Column

\l Properties | Properties, edit DefaultContinuousColorScheme or

5 DefaultCategoricalColorScheme, and add the color scheme name (case

Q sensitive) to the property. This will ensure that the color scheme is always
applied to this column. If you don't set this property, Spotfire will not
retain the scheme and apply a new, random, set of colors each time the
user changes the selection.

This is the sort of analysis a Lean Six Sigma practitioner or anyone interested in the
process improvement might perform. The beauty of the Spotfire map chart is that, as
long as the process flow stays the same, it can be quickly analyzed against different
data points and metrics.
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Summary

In this chapter, we have taken a close look at the Spotfire map chart, which allows
you to plot your data in a spatial context and to create interactive marker layers and
feature layers, as well as reference maps, WMS, and image layers.

You have learned how to create a background map layer, how to use automatic
geocoding to accurately position locations from your data on a map, how to
incorporate and use a feature layer, how to add WMS data to a map chart, and
how to use the map chart for nongeographic spatial analysis.

Geographically oriented location analytics is an obvious application of the map
chart for most people. I hope the last section of the chapter on nongeographic
spatial analysis made you think about the potential of plotting data against
other spatial contexts and pictures that make immediate sense to you and to
your analysis audience.
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One of Spotfire's most powerful features is the access the platform gives frontend
users to its application programming interface (API) through the programming
language IronPython. API programming is typically the preserve of IT developers
and usually occurs deep beneath the hood. Spotfire has made the API very accessible
to all report developers and has integrated this into the everyday use of the platform.
It's comparable to the use of VBA in Microsoft Excel.

To write API scripts, you need some programming experience and you also need

to know how to use Spotfire's library of properties and methods, which is where
this chapter will help you. Despite online reference documents and examples, it is a
serious challenge to figure out how to do even quite simple tasks with the Spotfire
API. This, unfortunately, is the downside of this otherwise wonderful facility. In this
one chapter, you will learn things that might take you a year to figure out unaided,
depending on your programming experience.

Even a basic use of API scripts will greatly enhance your ability to build professional
analytics solutions. At the end of this chapter, you will see Spotfire in a whole new
light, appreciating its potential to address the most complex informatics challenges
and, in the hands of a skilled-up analyst, deliver intuitive self-service frameworks for
others to use.

In this chapter, we will cover the following topics:

* Introduction to IronPython

* Opverview of the Spotfire API

* Some useful .NET assemblies

* Creating scripts

* Referencing and manipulating the primary elements in an analysis file

* Manipulating visualization properties
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* Manipulating color

* Manipulating filters

* Manipulating data already loaded into Spotfire
* Adding data to an analysis

Introduction to IronPython

Spotfire API scripts are written in IronPython. Python is a portable, object-oriented,
interactive programming language that can interface with many system calls

and libraries. IronPython is an implementation of Python that targets Microsoft's
NET Framework. It is beyond the scope of this book to provide a tutorial on

Python. Please visit https://www.python.organd http://ironpython.net for
comprehensive guides to the language. This section will give you a quick orientation,
which should be enough to get you started with scripting, and you will get used to
the syntax as we work through examples in this chapter. You will also need at least a
rudimentary knowledge of programming concepts.

Control structures

All programming languages need to delineate the beginning and end of control
structures such as conditional segments and iteration loops. Python does this using
tabbed indents and colons. The opening statement of a control structure ends with
a colon, and the next line of code is indented by a one-tab stop. If the structure
deepens, the code indents by a further tab stop; if it comes back to a previous level,
the code comes back to the corresponding indent:

if x == 1 then:
if y == 1 then:
# do action
if y == 2 then:
# do other action
if x == 2 then:
# etc

There are no end statements or punctuation marks, which does take a bit of getting
used to.

The Python control structures are limited to the following;:

e if .. elif .. else
e for .. in
* for .. in range()

® try .. exception
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Comments are flagged using a hash symbol (#).

Libraries

To use a library, including a Spotfire library, you have to declare it at the beginning
of the script: £rom library namespace import class.

Lists

You can build a list in Python by enclosing the elements in square brackets and
separating them with commas. The system Array class includes an Add method for
adding items to a list:

from System import Array
myList = ["element 1","element 2"]
myList.Add("element 3")

Lists can contain any variable type, but you cannot mix different variable types in the
same list.

Functions

Functions are declared with the word def, followed by the function name and a list
of parameters, followed by the function's statements. A return statement is optional.
Functions can be used like subroutines to repeat a common piece of code:

def function name (parameterl, parameter2, ..):

Object orientation

The depth and power of Python scripts are enabled by object-oriented programming,
which is basically as simple as taking an object and either applying a method to it or
getting or setting one of its properties. A dot notation is used to join the object to the
property or method:

Result = Object.Property/Method

A list is an example of a simple object, and one of the methods available is add,
which adds an element to the list. An object can be as complex as an entire
visualization, with all its associated properties and methods. Methods will often
require you to provide additional parameters, usually enclosed by brackets.
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Being aware of an object's existence, knowing how to reference this object, and
knowing how to use its properties and methods are the keys to writing Spotfire
IronPython scripts.

Overview of the Spotfire API

In essence, the Spotfire APl is a collection of objects, methods, and properties that
can be manipulated to do just about anything in a script that you would otherwise
do through the graphical user interface. One notable exception is the creation and
manipulation of text area property controls. You can create document properties and
change their values through the API, but you cannot build or otherwise interact with
the controls that are embedded in the text area.

It's also important to stress that the API contains a lot of material that even an
advanced script writer will never need. This chapter will distill the API down to the
essentials a typical script writer needs. The API is divided into primary namespaces,
and the ones we will cover in this chapter are as follows:

® Spotfire.Dxp.Application

®* Spotfire.Dxp.Application.Filters

® Spotfire.Dxp.Application.Visuals

® Spotfire.Dxp.Application.Visuals.ConditionalColoring

® Spotfire.Dxp.Application.Visuals.FittingModels

® Spotfire.Dxp.Data

® Spotfire.Dxp.Data.Import
Each of these namespaces contains a suite of classes, each with its own set of
properties and methods. These classes are essentially the objects you need to
manipulate to achieve something in a script. There is a lot of interdependency

between the classes, including across namespaces, and often you need to reference
one class through another.

For example, the spotfire.Dxp.Application namespace has a class called visual,
one of the properties of which is Tit1le. This property allows you to get or set the
title of a visualization. However, to actually reference a particular visualization (to
access this title property), you first need to reference the visualization's page, which
is done through the Spotfire.Dxp.Application class Page, and to get the page,
you have to use the Spotfire.Dxp.Application class Document
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Some properties, such as Spotfire.Dxp.Application.Visual.Title, are very easy
to use: it's just a text value and you can get this by assigning it to a variable or set

it by making it equal to a string variable or a value. Other properties expect a more
complex type, often the property of some other class. Some properties are read-only
(get), but there is sometimes a way to set these properties through alternative routes.

The API is a complex web of dependent classes, properties, and methods, but the
succeeding sections will chart functional paths through this web for you and give
you lots of practical working script examples. There is just one more item to get out
of the way first, and that's the Microsoft NET Framework.

Some useful external libraries

Sometimes, you need to import methods from IronPython or the Microsoft .NET
Framework to help your script. The following table describes some libraries that you
will find useful:

import clr clr (common language runtime) is an
IronPython module that provides some
basic .NET functionalities, such as string

methods

import re Import this library if you want to use
regular expressions

from System.Collections.Generic Use this library to create dictionary

import Dictionary objects, which are useful to store an
indexed list

from System.Drawing import Color Use this library to define your own
custom colors

from System.Drawing import Font Use this library to manipulate fonts

from System import Guid Import this library if you want to

reference system global unique
identifiers (GUID)

from System import Use this library to get access to NET
Array, String, Object array, string, and object methods

Microsoft provides a complete navigable guide to the .NET Framework class library
at http://msdn.microsoft.com/en-us/library/w0x726c2%28v=vs.110%29.aspx.
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Creating scripts

You use scripts by creating a button or an action link in a text area and typing the
script code that you want to run whenever that button or link is clicked. As of
Spotfire v6.5, you can also attach scripts to text area property controls and set them
to execute whenever the underlying document property value changes. You must
have a Script Author license to write scripts. Ask your Spotfire administrator to grant
you the Script Author license if you don't have it.

1. Edit any text area, and click on the Insert Action Control icon:

!E - -

2. Choose Button or Link, enter the text you want to display on the button or
link under Display text:, select the Script icon, and click on New... to begin
writing your script.

= Display text:
=
=3
Actions Control type:
Button -
=l Button
= Link. ‘
Seript Image
Available scripts:
f- Name Description Remark New...
Import -
Data Function _
MNecessary input for the selected script:
Name Description Type Value
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Give the script a name, and simply type (or paste) the script you want to run
into the script area. You can run the script on the spot by clicking the Run
Script button, or you can save the script by simply clicking OK until you
are back at the text area. From there, clicking the button or link will run

the script.

Script name:
DuplicatePage

Description:

[¢]
%]

=8
B

DuplicatePage
Iterate over all pages in document to
to the page titled "Primary Elements"
or page in Document.Pages:
if page.Title == "Primary Elements":
Document.Pages.AddDaplﬂcate-page:
Document . ActivePageReference = Document.Pages.Item|

HhooHe e e

M o=1 M s L R

-

LI

Script parameters:

Name Description
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You can attach parameters (with associated values) to a script by clicking on the Add
button next to the Script parameters: box on the Edit Script page.

I
Edit Script Parameter

Name:

myFarameter

Description:

Type:

String

Debug value

@ Value:

Property:

Expression:

Help

The parameter can be 1 of 14 types, but you will most often probably use String,
Integer, and Real. The name you give the parameter, which must be a valid Python
identifier (no spaces and a restriction on special characters), can be referenced
directly in the script. Whatever value it is assigned will be available to the script.
You can also link a parameter to a document, table, or column property or build a
custom expression to calculate a value from a data table.

Referencing and manipulating the
primary elements in an analysis file

No matter what you want to do with a Python script, you have to start with basic
references. The analysis file is referred to as a Document in the API, and the
Spotfire.Dxp.Application Document class and some classes in the Spotfire.
Dxp .Data namespace provide the means for referencing what could be called the
primary elements: pages, visualizations, properties, panels (such as filter schemes),
markings, and data tables. Generally, you can directly reference an active element or
iterate through the Document to find an element of interest, based on its name, for
example. In some cases, you can reference an element directly based on some unique
attribute, such as its name.
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The important thing to understand is that you need to have a reference or a handle
on an object such as a visualization before you can manipulate the more detailed
properties of this object. For clarity, we will follow an important convention in

the properties and methods tables presented in this chapter: objects and variables
that you need to obtain or provide will be in italics, whereas literal property and
method names from the Spotfire API will not. The example scripts should make the
distinction very clear.

Please also understand the importance of indentation in Python if you are
transcribing the scripts to try them out. You can download all the scripts from
http://www.insidespotfire.com.

General note: this chapter does not provide any instructions for
setting up the analysis files in which to run the example scripts. You
% will need to set up your own files, with data and visualizations that
’ mean something to you, to try the scripts for yourself. The examples
are nevertheless designed to be straightforward and easy to apply.

Let's start with pages.

Pages
A single page is a page object; all the pages together is a page collection.
Action Property or Method
Get or set the active (current) page Document .ActivePageReference
Get all pages (page collection) Document . Pages
Useful page properties
Get or set the page title pageObject . Title

pageObject could be, for example, Document .
ActivePageReference

Useful page methods
Duplicate a page Addbuplicate (pageObject)
Add anew page AddNew (Page Name)
Page Name is just the plain text name of the page.
Remove a page by reference Remove (pageObject)
Reference a page based on position Item [Position]

Position is an integer index (0, 1, 2, ... n). The first
page in the analysis file is position 0.
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Example script

Find the page "Primary Elements", duplicate it, and then put the focus back on
Primary Elements by (re)making it the active page:

# DuplicatePage

# Iterate over all pages in document to get a reference
# to the page titled "Primary Elements"
for page in Document.Pages:
if page.Title == "Primary Elements":
Document . Pages .AddDuplicate (page)
Document .ActivePageReference = Document.Pages.Item[0]

Here are three important principles that will recur in most scripts:
* Some methods and properties only work on collections (Document . Pages),

whereas others refer directly to individual objects (page . Title).

* In condition statements, the equals symbol must be repeated (==, not =).
It's like the difference between saying is equal to and equals, respectively, the
latter being a variable value assignment, such as myvariable = "value".

* It's good practice to always include the script name at the beginning of the
script and annotate the script with explanatory comments (# symbol).

Visualizations

Visualizations are referenced through their occurrence on a particular page:

for page in Document.Pages:
for visualization in page.Visuals:

You identify the visualization of interest by iterating the loop; visualization can then
be used as your visualization object reference.

Action | Property or Method
Useful visualization properties

Get or set the | visualizationObject. Title
visualization
title
Show or visualizationObject . ShowTitle
hide the

. o True or False
visualization
title
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Action Property or Method
Get or set the | visualizationObject . TypeId
Z;;léahzatlon The visualization TypeIdis a VisualTypeldentifier, and you must use the

VisualTypeldentifiers enumeration when working with this property

VisualTypeldentifiers enumeration

VisualTypeIdentifiers.

BarChart

VisualTypeIdentifiers.

BoxPlot

VisualTypeIdentifiers.

BulletGraphMiniatureVisualization

VisualTypeIdentifiers.

CalculatedValueMiniatureVisualization

VisualTypeIdentifiers.

CombinationChart

VisualTypeIdentifiers.

CrossTable

VisualTypeIdentifiers.

GraphicalTable

VisualTypelIdentifiers

.HeatMap

VisualTypeIdentifiers

.HtmlTextArea

VisualTypeIdentifiers.

LineChart

VisualTypeIdentifiers

.MapChart

VisualTypeIdentifiers.

ParallelCoordinatePlot

VisualTypeIdentifiers.

PieChart

VisualTypelIdentifiers.

ScatterPlot

VisualTypelIdentifiers.

ScatterPlot3D

VisualTypeIdentifiers.

SparklineMiniatureVisualization

VisualTypeIdentifiers.

SummaryTable

VisualTypeIdentifiers.

Table

VisualTypeIdentifiers.

Treemap

Example script

Find "Visualization 1" on the active page, check if it's a scatter plot, and if it is,
change it to a bar chart and change its name to "Visualization 2". Do the reverse if the
visualization is a bar chart called Visualization 2:

# ChangeVisualizationType

# Import Visuals namespace to get access to
# VisualTypeldentifiers enumeration
from Spotfire.Dxp.Application.Visuals import =*

# Iterate over all visualizations on the active page to
# get a reference to the target visualization
for visualization in Document.ActivePageReference.Visuals:
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# If the visualization is called "Visualization 1" and
# is a scatter plot, change it to a bar chart and change its name.
if visualization.Title == "Visualization 1" and visualization.TypeId
== VisualTypeldentifiers.ScatterPlot:
visualization.TypeId = VisualTypelIdentifiers.BarChart
visualization.Title = "Visualization 2"

# If the visualization is called "Visualization 2" and
# is a bar chart, change it to a scatter plot and change its name.

elif visualization.Title == "Visualization 2" and visualization.
TypeId == VisualTypeIdentifiers.BarChart:
visualization.TypeId = VisualTypeIdentifiers.ScatterPlot
visualization.Title = "Visualization 1"
Properties

There are three types of properties in an analysis file:

* Document properties (Document)
*  Column properties (Column)

* Data table properties (Table)

Properties are manipulated using the Spotfire.Dxp.Data DataProperty and
DataPropertyRegistry classes, which are initially accessed through Document .
Data.Properties. We're going to focus first on document properties because they
are the easiest to manipulate and the property type you are most likely to want to
manipulate. We'll look at column properties later on in this chapter. We're not going
to look at table properties because they are rarely used.

To add a new property, you must first create a prototype using the DataProperty
class and then add it as an instantiated property using the DataPropertyRegistry
class.

Action | Property or Method

DataProperty class
Create property CreateCustomPrototype (Property Name, DataType,
prototype DataPropertyAttributes)

Property Name is a text value you supply for the property
name. It must be unique and have no spaces or special
characters.

DataType is an enumeration, as is DataPropertyAttributes.
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Action

Property or Method

DataType enumeration

DataType.Binary

DataType.Boolean

DataType.Currency

DataType.Date

DataType.DateTime

DataType.Integer

DataType.LongInteger

DataType.Real

DataType.Single

DataType.String

DataType.Time

DataType.TimeSpan

DataProperty Attributes enumeration

(There are other attributes, but these are the important ones.)

Make the property
editable

DataPropertyAttributes.IsEditable

Make the property an
array

DataPropertyAttributes.IsListValued

Include the property in
the analysis file

DataPropertyAttributes.IsPersistent

Ensure the property
can be copied to objects
derived from the
container

DataPropertyAttributes.IsPropagated

Make the property
visible

DataPropertyAttributes.IsVisible

DataPropertyRegistry class

Instantiate a prototype

AddProperty (DataPropertyClass, prototypeReference)

DataPropertyClass is an enumeration with three

possible values: DataPropertyClass.Document,
DataPropertyClass. Column, or DataPropertyClass.
Table.

Remove a property

RemoveProperty (DataPropertyRegistry,
DataPropertyClass, Property Name)

Spottire expects a DataPropertyRegistry reference
for the first parameter. This is simply Document .Data.
Properties
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Action Property or Method

Get or set the value of a Document . Properties [Property Name]
document property

Example script

Create a new document property called NewProperty and give it the value 10:

# CreateDocumentProperty

# Import Data namespace to get access to the required classes
from Spotfire.Dxp.Data import *

# Remove any existing property called "NewProperty"
try:
DataPropertyRegistry.RemoveProperty (Document .Data.Properties,
DataPropertyClass.Document, "NewProperty")
except:
pass # i.e., do nothing if the property does not exist

# Create a property prototype

propertyPrototype = DataProperty.CreateCustomPrototype ("NewPro
perty", 0, DataType.Integer, DataPropertyAttributes.IsVisible

| DataPropertyAttributes.IsEditable | DataPropertyAttributes.

IsPersistent | DataPropertyAttributes.IsPropagated)

# Instantiate the prototype

Document .Data.Properties.AddProperty (DataPropertyClass.Document,
propertyPrototype)

Document . Properties ["NewProperty"] = 10

# Check the property's attributes

documentProperty = DataPropertyRegistry.GetProperty (Document.Data.
Properties, DataPropertyClass.Document, "NewProperty")

print documentProperty.Attributes
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M The Python print command is very useful for debugging scripts. If you
Q run the script directly from the script window, any print statements you
include will execute in the script's output window.

Data tables

We will be looking more closely at data tables later on in this chapter. For now, let's
just look at how you reference a data table. It's very straightforward:

dataTable = Document.Data.Tables.TryGetValue (Name of the data table)
[1]

The 1 in square brackets at the end is important because the Document .Data.
Tables.TryGetValue method returns a tuple, which is a type of list. The first item in
the TryGetvalue tuple is always a Boolean value indicating whether the table exists.
The second item in the tuple is the actual data table reference (if the table exists). In
Python, tuples are parsed using a number in a square bracket to indicate the item
you want.

Marking

Markings are referenced through the spotfire.Dxp.Data DataManager and
DataMarkingSelection classes, through which you can reference markings for
selection purposes and change marking names and colors.

Action Property or Method

Reference a marking for marking in Document.Data.Markings:

Get or set a marking marking . Name

name

Get or set a marking marking . Color

color You must use the System.Drawing library for color and use
either Color.FromArgb (Integer) or
Color.FromName (.NET color name)
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Panels

The Document . Pages class has direct reference methods for filter and details-on-
demand panels. All panels can be referenced by first getting the panel collection. We
will look at filters in more detail later on in this chapter. We won't be looking at other
panel types.

Action Property or Method
Reference the filter panel | filterPanel = page.FilterPanel
ona page As already explained, page must be the Document .

ActivePageReference or found through iteration over the
Document . Pages collection.

Reference the details-on- | dodPanel = page.DetailsOnDemandPanel
demand panel on a page

Get a panel through the for panel in page.Panels:

\ .
page's panel collection panelObject = panel

The panel here is the PanelCollection class, and it can be
manipulated through this class's methods. We will cover this
further when we look at filters in detail.

How to manipulate visualization
properties

There are many reasons why you might want to manipulate visualization properties,
not least to provide a more dynamic experience for the user. Visualization properties
are manipulated using the Spotfire.Dxp.Application.Visuals namespace. This
namespace is very large and includes some generic classes for manipulating items
such as axes and then specific classes for each visualization type. Regardless of
which class you wish to use, you must first find a visualization's object reference, as
described in the previous main section. To recap:

for page in Document.Pages:
for visualization in page.Visuals:

Only when you have identified the visualization you are interested in (by name
or type usually) are you ready to use the methods and properties in Spotfire.Dxp.
Application.Visuals.
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The next step is to "convert" the visualization object identified using the Spotfire.
Dxp.Application Documents class into a visual content object. This is achieved
as follows:

visualContentObject = visualization.As[VisualContent] ()

It is this visualContentObject you use for all visualization manipulations, and not
the visualization object we used to set the visualization's title or type.

Casting the visualization object as a generic visual content works for
most operations. You can also cast to a specific visual content type; an
% example would be visualContentObject = visualization.
’ As[ScatterPlot] (). However, specific casting is usually unnecessary,
even for operations that are restricted to a single visualization type.

Generic visualization properties

Some properties are common to all visualizations. The object in every case is the
visualContentObject reference described in the previous section.

Action Property or Method

Get or set the visualContentObject .Data.DataTableReference
visualization's data table

Will return or must be set to a data table object. If you change
a visualization's data table, you need to pay attention to all the
table-dependent properties individually. We will cover this in
a later section.

Get or set the visualContentObject . Description
visualization's

description

Get or set the legend's visualContentObject . Legend . Font

font properties To set the font, you need to import the Font class from

System.Drawing (see the example described later on).

Show or hide individual | visualContentObject. Legend. Items

legend items You need to iterate through the legend items collection to

access each item individually. You can use the item Title
property to identify individual items.

Show or hide a visualContentObject . Legend.Visible
visualization's legend
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Example script

Change the underlying data table for a visualization, change the legend font, and
hide some legend items.

Please note: where the script refers to:

# ChangeDataAndLegend

# Import Visuals namespace

from Spotfire.Dxp.Application.Visuals import *

# Import Font from System.Drawing to manipulate fonts
from System.Drawing import Font

# Change the data table to stationInventory2
for visualization in Document.ActivePageReference.Visuals:
if visualization.TypeId == VisualTypeIdentifiers.ScatterPlot:
visualContentObject = visualization.As[VisualContent] ()

newDataTable = Document.Data.Tables.
TryGetValue ("stationInventory2") [1]
visualContentObject.Data.DataTableReference = newDataTable

# Show the legend item Data table and hide the rest
for legendItem in visualContentObject.Legend.Items:
if legendItem.Title == "Data table":
legendItem.Visible = True
else:
legendItem.Visible = False

# Change the legend font size
newFont = Font ("Arial", 10)

visualContentObject.Legend.Font = newFont

. To explore collections, use a loop and the Python command print.
s

~ For example:
for legendItem in visualContentObject.Legend.Items:
print legendItem.Title

[242]



Chapter 8

Axes properties

All visualizations have axes except for the Table and Summary Table visualizations,
and there are some general axes properties that can be manipulated through the
Spotfire.Dxp.Application.Visuals Axis class and related classes. The main
reference point is still visualContentObject, and although the class is referred

to generically as Axis, it is always more specific when actually used (XAxis, for
example). Other axis classes are indicated in the following table:

Action

Property or Method

Get or set the font of
an axis label

visualContentObject . Axis.Scale.Font

Expects a System.Drawing Font.

Get or set the label
orientation of an axis

visualContentObject .Axis.Scale.LabelOrientation

Expects the LabelOrientation enumeration, which
has two values: LabelOrientation.Horizontal and
LabelOrientation.Vertical.

Show or hide axis
labels

visualContentObject . Axis . ShowLabels

Show or hide a scale

visualContentObject .Axis.Scale.Visible

Show or hide a
manual zoom slider

visualContentObject . Axis .ManualZoom

Doesn't apply to the cross table.

Show or hide an axis
selector

visualContentObject . Axis . ShowAxisSelector

Get or set an axis
expression

visualContentObject . Axis . Expression

Axis here is one of the following related classes:

* XAxis
* YAxis
e ZAxis (3D scatter plot)

* ColorAxis
* HierarchyAxis
* MarkerByAxis
¢ SizeAxis
* ShapeAxis
Doesn't apply to the cross table.
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Example script

Change the y-axis and marker by expressions on a scatter plot, hide the x-axis scale
selector, and make the x-axis label orientation vertical:

# AxisProperties
from Spotfire.Dxp.Application.Visuals import *

# Get the visualization reference
for visualization in Document.ActivePageReference.Visuals:
if visualization.Title == "ELEV vs. STATE":
visualContentObject = visualization.As[VisualContent] ()

# Change the y-axis and marker by expressions
visualContentObject.YAxis.Expression = "Avg([ELEV])"
visualContentObject.MarkerByAxis.Expression = "< [STATE]>"

# Hide the x-axis selector and make the labels vertical
visualContentObject .XAxis.ShowAxisSelector = False

visualContentObject.XAxis.Scale.LabelOrientation = LabelOrientation.
Vertical

Visualization-specific properties
Space does not permit the detailed coverage of every property for every visualization

type, but the following table will give you a good head start and orientation. The
reference point in each case is, as usual, visualContentObject:

https://docs.tibco.com/pub/doc_remote/spotfire/6.5.0/

M At this point, you might care to take a look at the online API reference:
Q api/Index.aspxX.

Action | Property or Method
Scatter Plot

Get or set the Label visualContentObject . LabelColumn
By expression

Get or set the font visualContentObject . LabelFont

used for labels Expects a System.Drawing Font.

Show or hide labels visualContentObject . LabelVisibility

Expects the LabelVisibility.enumeration, which can have one
of three values: LabelVisibility.None, LabelVisibility.
All, or LabelVisibility.Marked.
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Action

Property or Method

Get or set the amount
of Xjitter

visualContentObject . XJitter

Expects a number between 0 and 0.5.

Get or set the amount
of Y jitter

visualContentObject . YJitter
Expects a number between 0 and 0.5.

Bar Chart

Set whether bars
should be 100% or
stacked

visualContentObject . HundredPercentBars

True or False.

Determine whether
complete bar should
be labeled

visualContentObject . LabelCompleteBar

True or False.

Get or set label font visualContentObject . LabelFont

Expects a System.Drawing Font.
Get or set label visualContentObject . LabelOrientation
orientation

Expects the LabelOrientation enumeration, which
has two values: LabelOrientation.Horizontal and
LabelOrientation.Vertical.

Get or set percentage
decimal digits

visualContentObject . LabelPercentageDecimalDigits

Determine whether
bar segments are
labeled

visualContentObject . LabelSegments

True or False.

Determine how labels

visualContentObject . LabelVisibility

sbqg}d be made Expects the LabelVisibility.enumeration, which can have one

Vvisible of three values: LabelVisibility.None, LabelVisibility.
All, or LabelVisibility.Marked.

Get or set the bar visualContentObject .Orientation

orientation Expects the BarChartOrientation enumeration, which
has two values: BarChartOrientation.Horizontal and
BarChartOrientation.Vertical.

Get or set label visualContentObject . SegmentLabelInformationType

format

Expects the LabelInformationType enumeration, which
has two values: LabelInformationType.Value and
LabelInformationType.Percentage.

Determine whether
bars are sorted by
value

visualContentObject . SortedBars

True or False.
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Action Property or Method

Get or set the stack visualContentObject . StackMode

mode: None, Stack or Expects the StackMode enumeration, which has three values:
Stack100Percent

StackMode .None, StackMode.Stack or StackMode.
Stackl00Percent.

Box Plot

Get or set the box
width

visualContentObject . BoxWidth
Range 0-100.

Get or set the relative
marker size

visualContentObject .MarkerSize

Determine whether
to superimpose a
distribution

visualContentObject . ShowDistribution

True or False.

Get or set the color of
a reference point

visualContentObject . ReferencePoints.Color

Need to iterate through ReferencePoints to find a specific
item, and need System.Drawing to assign a color:

from System.Drawing import Color
for item in visual.ReferencePoints:
if item.MethodName == "Median":
item.Color = Color.Black

Get or set the line
style of a reference
point

visualContentObject . ReferencePoints.LineStyle

Need to iterate through ReferencePoints to find a specific
item, and need the LineStyle enumeration to define the style:
LineStyle.Single, LineStyle.Dot, LineStyle.Dash, and
LineStyle.Double.

Determine whether
an individual marker
is shown

visualContentObject . ReferencePoints.Visible
True or False.

Need to iterate through ReferencePoints to find a specific
item.

Determine whether
a statistics table is
shown

visualContentObject . Table .Visible

True or False.

Get or set the table
font

visualContentObject . Table . Font

Expects a System.Drawing font.

Set the measures
shown in the
statistics table

visualContentObject . Table .Measures .Add (Measure)

Expects a string description of measure, such as "Median".
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Action | Property or Method
Line Chart
Get or set the visualContentObject . LineByAxis .Expression
LineByAxis
expression
Get or set the line visualContentObject . LineWidth
width
Get or set the marker | visualContentObject .MarkerSize
size
Determine whether visualContentObject . ShowLineLabels

line labels are shown True or False.

Determine whether visualContentObject . ShowMarkerLabels
marker labels are True or False.

shown

Determine whether visualContentObject . ShowMarkers

markers are shown

True or False.

Cross table visualization

The cross table behaves a bit like an axis visualization, but it does have some table-
specific properties.

Action Property or Method
Get or set the width visualContentObject . Ce11Width
of the table cells

Define the header of | visualContentObject.ColumnAxis.Expression
the cross table

Define the cell values | visualContentObject . MeasureAxis.Expression
of the cross table

Show or hide column | visualContentObject . ShowColumnGrandTotal

grand totals True or False.

Show or hide column | visualContentObject . ShowColumnSubtotals

subtotals True or False.

Show or hide row visualContentObject . ShowRowGrandTotal

grand totals True or False.

Define the rows of the | visualContentObject. RowAxis.Expression
cross table
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(rows, headers, and
cell values)

Action Property or Method
Get or set the font visualContentObject . TableFont
used in the table

Expects a System.Drawing font.

Table visualization

The table visualization is quite different to axes-based visualizations and has its own
set of properties to exploit. The main reference point is still visualContentObject.

Action

Property or Method

Get or set the number
of columns to freeze
for scrolling (left or
right)

visualContentObject . FrozenCount

Get or set the number
of rows to include in

visualContentObject . HeaderHeight

Expects a number between 1 and 20.

the table header

Clear any sorted visualContentObject . SortedColumns.Clear ()
columns

Get or set the table visualContentObject . TableFont

font Expects a System.Drawing font.

Get or set the table visualContentObject . TableHeaderFont

header font

Expects a System.Drawing font.

Add a data column to
the display

visualContentObject . TableColumns . Add (dataColumn)

The data column must be referenced as Data.
DataTableReference.Columns ["Column Name"]

Clear all columns
from the table

visualContentObject . TableColumns.Clear ()

Remove a named
column from the
display

visualContentObject . TableColumns . Remove (dataColumn)

The data column must be referenced as Data.
DataTableReference.Columns [Column Name]
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Script example

Set up a table to show only certain columns:

# SetupTable
from Spotfire.Dxp.Application.Visuals import *

# Get the visualization reference
for visualization in Document.ActivePageReference.Visuals:
if visualization.TypeId == VisualTypeldentifiers.Table:
visualContentObject = visualization.As[VisualContent] ()

# Clear existing columns
visualContentObject.SortedColumns.Clear ()
visualContentObject.TableColumns.Clear ()

# Define columns to add
columnList = []

columnList.Add ("STATE")
columnList.Add ("STATION_NAME")
columnList.Add ("ELEV")

# Add columns to table
for column in columnList:

visualContentObject.TableColumns.Add (visualContentObject.Data.
DataTableReference.Columns [column])

Trellising

Trellising can be changed through the Spotfire.Dxp.Application.Visuals
Trellis class, again referencing the visualContentObject.

Action Property or Method

Get or set trellising in | visualContentObject. Trellis.ColumnAxis.Expression
a column layout

Get or set the font of | visualContentObject. Trellis.HeaderFont

the trellis header Expects a System.Drawing font.

Get or set the number | visualContentObject . Trellis.ManualColumnCount
of columns when in
Panels mode
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of rows when in
Panels mode

Action Property or Method

Determine whether visualContentObject . Trellis.ManualLayout
the layout i.s manual True or False.

or automatic

Get or set the number | visualContentObject. Trellis.ManualRowCount

Get or set trellising in
a page layout

visualContentObject . Trellis.PageAxis .Expression

Get or set trellising in
a panel layout

visualContentObject . Trellis.PanelAxis.Expression

Get or set trellising in
arow layout

visualContentObject . Trellis.RowAxis.Expression

Get or set the trellis
mode

visualContentObject . Trellis.TrellisMode

Expects the TrellisMode enumeration, which can have one
of two values: TrellisMode.Panels or TrellisMode.
RowsColumns.

Error bars

Error bars may be used on scatter plots, bar charts, and line charts. They can be
manipulated using the Spotfire.Dxp.Application.Visuals ErrorBars class,
referencing the axis and visualContentObject.

Action

Property or Method

Determine whether
error bars are enabled

visualContentObject . Axis .ErrorBars.Enabled

True or False.

Determine whether
to color the error bars
with the marker color

visualContentObject . Axis .ErrorBars .UseMarkerColor

True or False.

Get or set the

fixed color used

for drawing

error bars when
UseMarkerColor is
False

visualContentObject .Axis .ErrorBars.FixedColor

Expects a System.Drawing color definition.

Determine whether
the axis range is
extended to cover all
error bars

visualContentObject . Axis .ErrorBars . IncludeInAxisRange

True or False.
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Action

Property or Method

Get or set the lower
expression

visualContentObject . Axis .ErrorBars .LowerExpression

Get or set the upper

expression

visualContentObject . Axis .ErrorBars . UpperExpression

Reference lines and curves

Reference lines and curves may be used on scatter plots, bar charts, line charts,
combination charts, and box plots. They can be set up and configured using
the Spotfire.Dxp.Application.Visuals.FittingModels namespace
classes FittingModelCollection, ReferenceLineFittingModel,

and ReferenceCurveFittingModel.The main reference point is still

visualContentObject.

Action

| Property or Method

Creating new curves (FittingModelCollection)

Add a new curve
by providing an
expression for f(x)

visualContentObject . Fitt ingModels . AddCurve (Expression)

Expression is a string.

Add a new curve

by providing an
expression for f(x)
using columns in a data
table

visualContentObject . Fitt ingModels . AddCurve (

DataTableObject, Expression)

Expression is a string.

Add a new horizontal
line

visualContentObject . FittingModels.
AddHorizontalLine (Expression)

Expression is a string.

Add a new horizontal
line using columns in a
data table

visualContentObject . AddHorizontalLine (DataTableObje
ct, Expression)

Expression is a string.

Add a new vertical line

visualContentObject . FittingModels.
AddvVerticalLine (Expression)

Expression is a string.

Add a new vertical line
using columns in a data
table

visualContentObject . FittingModels.AddVerticalLine (
DataTableObject, Expression)

Expression is a string.

Clear all lines

visualContentObject . FittingModels.Clear ()
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Action

| Property or Method

Manipulating existing curves (ReferenceLineFittingModel and
ReferenceCurveFittingModel)

Before manipulating the properties of a curve, you need to get the ReferenceCurve
object, which is the reference point for the properties listed as follows:

for item in visualContentObject.FittingModels:

referenceCurveObject =

item.Line (or item.Curve)

Get or set the color of
the reference line/curve

referenceCurveObject . Color

Expects a System.Drawing color definition.

Get or set the custom
display name of the
reference line/curve

referenceCurveObject.CustomDisplayName

Determine whether the
reference line/curve
name and expression

referenceCurveObject . Details

To get at individual properties, you have to iterate over the
collection. For example,

should be displayed as a
label or tooltip for item in referenceCurveObject.Details:
if item.Name == "Value":
item.ShowInLabel = False
item.ShowInTooltip = True
Get the display name of | referenceCurveObject . DisplayName

the reference line/curve

Get the expression that
defines the reference
curve

referenceCurveObject . Expression

Determine whether

the reference line/
curve is rendered in the
background

referenceCurveObject . IsBackground

True or False.

Get or set the line style
of the reference line/
curve

referenceCurveObject . LineStyle

Expects the LineStyle enumeration: LineStyle.Single,
LineStyle.Dot, LineStyle.Dash, and LineStyle.
Double.

Get or set the width of
the reference line/curve

referenceCurveObject . Width

Determine whether the
line/ curve is visible

referenceCurveObject . Visible

True or False.
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Script example

Add a red, dashed horizontal reference line to a bar chart, give it a custom name, and
display this name as a label:

# AddHorizontalLine

from Spotfire.Dxp.Application.Visuals import *
from Spotfire.Dxp.Application.Visuals.FittingModels import *
from System.Drawing import Color

# Get the visualization reference
for visualization in Document.ActivePageReference.Visuals:
if visualization.Title == "Elevation by Latitude":
visualContentObject = visualization.As[VisualContent] ()

dataTable = Document.Data.Tables.TryGetValue ("stationInventoryl") [1]

# Clear any existing lines and then add new line
visualContentObject.FittingModels.Clear ()
referenceline = visualContentObject.FittingModels.
AddHorizontallLine (dataTable, " [Average Elevation]l")

# Style the new line

referencelLine.Line.Color = Color.Red
referenceline.Line.CustomDisplayName = "Average Elevation"
referenceline.Line.LineStyle = LineStyle.Dash
referencelLine.Line.Width = 2

referenceline.Line.Visible = True

M Notice how a reference to the new curve is obtained at the point
(:1 of addition by setting the variable referenceLine equal to
the method used to create the line.

How to manipulate color

Color can be applied to a visualization in one of three fundamentally different ways:

* Category
¢ Rule
¢ Gradient
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The use of these different approaches is constrained by visualization type, data type,
and whether the data is categorical or continuous in nature. At a scripting level, the
color is also handled differently for tables and cross tables, but let's start with the
other visualizations: those with axes.

Color by category

Color by category is simply handled using the Spotfire.Dxp.Application.
Visuals ColorAxis class we've already encountered. This class has a property
called coloring, to which we can apply a categorical color rule. As usual, the main
reference object is visualContentObject.

Action Property or Method

Create a new colorRule = visualContentObject.ColorAxis.Coloring.
categorical color rule | AddCategoricalColorRule ()

Add values to the colorRule. Item[Value] = Color

color rule

Value can be whatever you want but should match the anticipated
values in the data column to which the categorical coloring will be
applied.

Color can be
Color.FromArgb (Integer)

Color.FromName (.NET color name)

If the values you assign to the coloring match any values returned by the column
assigned to the visualization's color axis, they will be colored as defined in your
script. In this way, you can anticipate column values that will appear in the dataset
and predefine the colors you want to assign to them. You cannot assign colors to
future values any other way in Spotfire.

Example script

Define colors for the values in a region column used on a color axis:

# SetRegionColor

from Spotfire.Dxp.Application.Visuals import =*
from System.Drawing import Color

[254]



Chapter 8

# Get the visualization reference
for visualization in Document.ActivePageReference.Visuals:
if visualization.Title == "GDP By Region":
visualContentObject = visualization.As[VisualContent] ()

# Set up the coloring
visualContentObject.ColorAxis.Coloring.Clear ()

colorRule = visualContentObject.ColorAxis.Coloring.
AddCategoricalColorRule ()

# Set the color values

colorRule.Item["Asia"] = Color.FromName ("Blue")
colorRule.Item["Europe"] = Color.FromName ("CadetBlue")
colorRule.Item["North America"] = Color.FromName ("DarkOliveGreen")
colorRule.Item["South America"] = Color.FromName ("Gold")
colorRule.Item["Africa"] = Color.FromName ("IndianRed")
colorRule.Item["Oceania"] = Color.FromName ("Violet™")

Color by rule

Color rules can be applied to string and numerical values. There are 5 color rules
(string rules) for string values and 10 color rules (threshold, range, and top/bottom
rules) for numerical values. Boolean expressions can be used for either.

The spotfire.Dxp.Application.Visuals.ConditionalColoring Coloring
class provides methods to assign colors to values using these rules. If none of the
rules match, then the DefaultColor or EmptyColor will be used. These colors can
also be defined.
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The main reference point is visualContentObject . ColorAxis.Coloring. You simply
add each rule individually directly to the color axis coloring. In all cases, Color

must be defined using System.Drawing as Color.FromArgb (Integer) or Color.
FromName (.NET color name).

Action

| Property or Method

String rules

Add a string rule

visualContentObject . ColorAxis

Color)

values:

StringComparisonOperator
StringComparisonOperator
StringComparisonOperator
StringComparisonOperator

StringComparisonOperator

rRule (StringComparisonOperator,

.Coloring.AddStringColo
ConditionValue,

StringComparisonOperator is an enumeration with the following

.Equal
.NotEqual
.StartsWith
.EndsWith

.Contains

ConditionValue requires the method CreateLiteral

ConditionValue.CreateLiteral (Value)

Threshold rules

Add a threshold
rule

visualContentObject . ColorAxis

Color)

StringComparisonOperator

orRule (StringComparisonOperator,

StringComparisonOperator.

StringComparisonOperator.
StringComparisonOperator.
StringComparisonOperator.

StringComparisonOperator.

.Coloring.AddThresholdCol
ConditionvValue,

StringComparisonOperator enumeration:

Equal
.NotEqual
Greater
GreaterOrEqual
Less

LessOrEqual

Range Rules

Add arange rule

visualContentObject . ColorAxis

Color)

AddRangeRule (ConditionValue,

.Coloring.
Conditionvalue,

ConditionValue requires the method CreateLiteral

ConditionValue.CreateLiteral (Value)
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expression rule

Action | Property or Method
Top and bottom rules
Add a bottom N visualContentObject . ColorAxis.Coloring.AddBottomNRule (
rule Integer, Color)
Add a top N rule visualContentObject . ColorAxis.Coloring.AddTopNRule (
Integer, Color)
Boolean expressions
Add a Boolean visualContentObject . ColorAxis.Coloring.

AddExpressionRule (Boolean Expression, Color)

General properties and methods

Clear all rules

visualContentObject . ColorAxis.Coloring.Clear ()

Get or set the
default color

visualContentObject . ColorAxis.Coloring.DefaultColor

If setting the color, you need to use System.Drawing (just as for
color rules)

Get or set the
"empty" color

visualContentObject . ColorAxis.Coloring.EmptyColor

If setting the color, you need to use System.Drawing (just as for
color rules)

Determine whether

a coloring should be
evaluated per trellis
panel

visualContentObject . ColorAxis.Coloring.
EvaluatePerTrellis

True or False

Example script

Set the color for the top 5 values in a color by column:

# ColorTop5

from Spotfire.Dxp.Application.Visuals import *
from Spotfire.Dxp.Application.Visuals.ConditionalColoring import *
from System.Drawing import Color

# Get the visualization reference
for visualization in Document.ActivePageReference.Visuals:
if visualization.Title == "GDP By Country":
visualContentObject = visualization.As[VisualContent] ()

# Clear any existing coloring
visualContentObject.ColorAxis.Coloring.Clear ()

# Add the color

rule

visualContentObject.ColorAxis.Coloring.AddTopNRule (5, Color.

FromName ("Red") )
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Gradient coloring

Axes with continuous data (numbers that have not been categorized) can be colored
using a gradient, usually with defined segments. Continuous coloring is handled
very much like categorical coloring, except you start with a continuous color rule and
then add the intervals you require using the Spotfire.Dxp.Application.Visuals.
ConditionalColoring ColorBreakpointCollection class.

Action Property or Method

Add anew colorRule = visualContentObject.ColorAxis.Coloring.
continuous color rule | AddContinuousColorRule ()

Get or set the interval | colorRule. IntervalMode

mode IntervalMode is enumerated as IntervalMode.Segments or
IntervalMode.Gradient
Add a breakpoint colorRule .Breakpoints.Add (ConditionValue, Color)

ConditionValue is an enumeration with the following values:
ConditionValue.MinValue

ConditionValue.MaxValue
ConditionvValue.AverageValue
ConditionValue.MedianValue
ConditionValue.CreateLiteralValue (Value)
ConditionValue.CreatePercentValue (Value)

ConditionValue.CreateExpression (Expression)

Clear all breakpoints | colorRule.Breakpoints.Clear ()

Coloring tables and cross tables

Tables and cross tables are handled a little differently to other visualizations. You
first create a coloring entity through the colorings property of the visualization;
then, you map the coloring to a column(s); and finally, you define the rules and
colors according to your preferred color mode using the same methods used for
other visualizations.

Action Property or Method

Create a new coloring = wvisualContentObject.Colorings.AddNew (Rule
coloring entity Name)

Map a color rule to | visualContentObject.Colorings.

a column AddMapping (CategoryKey (Column Name) , coloring)
Clear all coloring visualContentObject . Colorings.Clear ()
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Example script
Apply a color gradient to a table:

# ColorTable

from Spotfire.Dxp.Application.Visuals import *

from Spotfire.Dxp.Application.Visuals.ConditionalColoring import *

from System.Drawing import Color

# Get the visualization reference

for visualization in Document.ActivePageReference.Visuals:

if visualization.Title == "GDP_Data":

visualContentObject = visualization.As[VisualContent] ()

# Clear existing coloring
visualContentObject.Colorings.Clear ()

# Add the coloring entity

coloring = visualContentObject.Colorings.AddNew ("GDP Gradient")

# Map the column

visualContentObject.Colorings.AddMapping (CategoryKey ("GDP (USD

million)"), coloring)

# Add the gradient and intervals
colorRule = coloring.AddContinuousColorRule ()
colorRule.IntervalMode = IntervalMode.Gradient

colorRule.Breakpoints.Add (ConditionValue.MinValue, Color.

FromName ("SlateBlue"))

colorRule.Breakpoints.Add (ConditionValue.MaxValue, Color.

FromName ("Red") )

colorRule.Breakpoints.Add (ConditionValue.MedianValue,
FromName ("Silver"))

How to manipulate filters

Color.

There are many ways in which filters can be manipulated in scripts, from the display
of the filter panel, through how a filtering collection is organized, to the settings for
an individual filter. Space does not permit a complete coverage of all the possible

properties and methods, but we will look closely at filter settings.
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No matter how you want to manipulate filters, you must traverse the hierarchy of
filter objects: filter panel | filtering collection (data table) | filter setting (column).
In an earlier section, we covered the filter panel object, which is accessed via the
Spotfire.Dxp.Application PanelCollection class. With this reference to hand,
we can move into the Spotfire.Dxp.Application.Filters namespace.

Action Property or Method
Get a filtering scheme | filteringScheme = filterPanel.
reference FilteringSchemeReference

Get a filter collection | filterCollection = filteringScheme [dataTable]
dataTable must be a data table object

Get an individual filter = filterCollection [Column Name]
filter

Column Name is a string.

Change a filter

What can you do with these objects? You can use the filter object to change a filter
setting, but you need to take account of the filter type, of which there are six:

Range, Item, Check Box, Radio Button, Text, and List Box. There is also a Check Box
Hierarchy type for hierarchy columns. Each filter type has its own class of properties
and methods. Once you have the filter item, you must cast it as whatever filter type it
is before you can manipulate it. You can also change the filter type first.

Action Property or Method
Get or set the filter filter . TypeId

type Typeldis enumerated by FilterTypeIdentifiers, which can
have the following values:

FilterTypeIdentifiers.RangeFilter,
FilterTypeIdentifiers.Itemfilter,
FilterTypeldentifiers.CheckBoxFilter,
FilterTypeIdentifiers.RadioButtonfilter,
FilterTypeIldentifiers.TextFilter,
FilterTypeIdentifiers.ListBoxFilter,
FilterTypeIldentifiers.CheckBoxHierarchyFilter

Cast a filter item. filterObject = filter.As [Filter Type] ()

Filter Type is one of the following;

RangeFilter, Itemfilter, CheckBoxFilter,
RadioButtonfilter, TextFilter, ListBoxFilter,
CheckBoxHierarchyFilter

Reset a filter filterObject . Reset ()
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Action

Property or Method

Set a range filter

filterObject . ValueRange = ValueRange (Start Value, End
Value)

Set an item filter

filterObject.Value = Value

Set a check box
filter.

filterObject . Check (Value)
filterObject.Uncheck (Value)

Unfortunately, you can only check or uncheck one item at a time,
and so you need to use a loop to check or uncheck multiple values.

Set a radio button
filter

filterObject . Value = Value

Set a text filter

filterObject . Value = Value

Set a list filter

filterObject . IncludeAllValues = False
filterObject.SetSelection ( [Valuel, Value 2, ... Value n])

You need this statement to remove the "All values" selection before
you make your desired selections.

Script example

Set a list box filter to two values:

# ChangeFilterSetting

from Spotfire.Dxp.Application.Filters import *

# Get filtering scheme reference

filterPanel

filteringScheme

Document .ActivePageReference.FilterPanel

= filterPanel.FilteringSchemeReference

# Get filter collection

dataTable =

Document .Data.Tables.TryGetValue ("GDP_Data") [1]

filterCollection = filteringScheme [dataTable]

# Get filter and cast it
filter = filterCollection["Region"]

filterObject

filter.As[ListBoxFilter] ()

# Reset the filter and change the setting
filterObject.Reset ()
filterObject.IncludeAllValues = False
filterObject.SetSelection(["Oceania", "Africa"])
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Hide a filter group

Before we leave filters, I just want to give you a useful snippet. You can hide or
show, expand or collapse filter groups by manipulating the FilterPanel TableGroups
property. The following script shows only the filters you want on a page:

# HideFilters
from Spotfire.Dxp.Application.Filters import *

filterPanel = Document.ActivePageReference.FilterPanel
for group in filterPanel.TableGroups:
if group.Name == "GDP_Data":
group.Visible = True
if group.Expanded == True:
group.Expanded = False
else:
group.Visible = False

Manipulating data already loaded into
Spotfire

There are many ways to manipulate the data in an analysis file using the spotfire.
Dxp .Data namespace, but the three most common activities are navigating a table
to look up values, marking/selecting data, and creating and changing calculated
columns. These are the three areas we're going to cover in this section.

Reading a table

The ability to read a data table using a script is a very useful tool, allowing you, for
example, to drive actions based on the values in a metadata table. It's also very easy
to do. You just need to define cursors for the columns you want to read and then
iterate through the table's rows, inspecting the values of these cursors as you go. The
data table object is the key to this activity; so, just to recap, you get a data table object
as follows:

dataTable = Document.Data.Tables.TryGetValue (Name of data table) [1]
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Action Property or Method
Define a string DataValueCursor.CreateFormatted(dataTable.
cursor Columns[Column Name])
Define a numeric DataValueCursor.CreateNumeric(dataTable.Columns[Column
cursor Name])
Get the rows in a dataTable.GetRows(Cursorl, Cursor2, ... Cursor3)
table To make this method meaningful, you need to iterate:
for row in dataTable.GetRows(Cursorl, Cursor2, ... Cursor3):
Get the current cursor.CurrentValue
value of a cursor

Example script

Provide the user with a search box to look up values in a table. The search box is
referenced in the script through a document property:

# ReadTable
from Spotfire.Dxp.Data import *

# Define data table and cursors

dataTable = Document.Data.Tables.TryGetValue ("GDP_Data") [1]
countryCursor = DataValueCursor.CreateFormatted (dataTable.

Columns ["Country Name"])

gdpCursor = DataValueCursor.CreateNumeric (dataTable.Columns ["GDP (USD
million)"])

# Read the table
for row in dataTable.GetRows (countryCursor, gdpCursor) :
# Use Trim() method to remove any spaces
if countryCursor.CurrentValue.Trim() == Document.
Propertiesg["SearchTerm"] .Trim() :
Document . Properties ["Gdp"] = gdpCursor.CurrentValue
Document . Properties["SearchResult"] = ""
# Exit the loop if a match is found

break
else:
Document . Properties["Gdp"] = 0.0
Document . Properties["SearchResult"] = "Not Found"
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Marking and selecting data

Marking appears to the user as a very visual activity and one that is closely
associated with a visualization, but it is in fact always a data operation. When

you mark something in a visualization, you are actually marking the rows in

the underlying data table. Using a script, you can select specific rows in a table
independent of marking, which is not something you can do using the graphical user
interface. You can also choose whether you want to apply a selection to a marking.

The spotfire.Dxp.Data DataTable class provides a method for selecting data, and
the Rowselection class allows you to turn this selection into a transferable index
set, which is essentially a series of zeros and ones for each row in the table, a one
meaning selected. The DataMarkingSelection class provides methods to turn data
selections into markings or vice versa.

Action Property or Method

Select rows in a rowSelection = dataTable.Select(Expression)
data table using a
Boolean expression

dataTable is a data table object; the expression must be a Spotfire
expression that yields a Boolean value

Get the index for a row.Index

row The row object is obtained by iterating through the rows of a table,

as we saw in the previous section

Get the index set for selectedIndexSet = rowSelection.AsIndexSet ()
a row selection

Get the index value | selectedIndexSet[n]
in an index set

This is just a standard Python string parsing, where n could be row.
Index

Mark selected rows marking . SetSelection(rowSelection, dataTable)

Recall that the marking is obtained through Document .Data.
Markings.

Get marked rows as | selectedIndexSet = marking.GetSelection(dataTable)
an index set

Example script 1

Find values in a data table and mark the corresponding row(s):

# SelectRows
from Spotfire.Dxp.Data import *

# Define data table
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dataTable = Document.Data.Tables.TryGetValue ("GDP_Data") [1]

# Make a selection by expression

rowSelection = dataTable.Select (" [Country Name] = 'Ireland' or
[Country Name] = 'India'")

# Mark rows
for marking in Document.Data.Markings:
if marking.Name == "Marking":
marking.SetSelection (rowSelection, dataTable)

Example script 2

Get marked rows and the corresponding data values. Use a text area control and
corresponding document property to display the results:

# GetMarkedRows
from Spotfire.Dxp.Data import *
dataTable = Document.Data.Tables.TryGetValue ("GDP_Data") [1]

# Get marked rows as a row selection
for marking in Document.Data.Markings:
if marking.Name == "Marking":
rowSelection = marking.GetSelection (dataTable)

# Cast rowSelection as an index set
selectedIndexSet = rowSelection.AsIndexSet ()

# Define a cursor

countryCursor = DataValueCursor.CreateFormatted(dataTable.
Columns ["Country Name"])

# Read the table and map the selected index set
resultString = ""
for row in dataTable.GetRows (countryCursor) :
if selectedIndexSet [row.Index] == 1:
if resultString == "":
resultString = countryCursor.CurrentValue

else:
resultString = resultString + ", " + countryCursor.CurrentValue
Document . Properties ["SelectedCountries"] = resultString
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Calculated columns

It can be very useful to build or change a calculated column using a script. It
gives you the option, for example, of creating metrics on the fly based on business
rules provided through a metadata table. Calculated columns can be created
from scratch using the Spotfire.Dxp.Data DataColumnCollection class, and
the existing calculated columns can be changed using the Spotfire.Dxp.Data
CalculatedColumn class.

Action Property or Method

Add a calculated dataTable . Columns . AddCalculatedColumn (Column Name,
column. Expression)

Cast a column calculatedColumn = dataTable.Columns [Column Name] .
as a calculated As[CalculatedColumn] ()

column. This step is
necessary to use the
CalculatedColumn
class.

Change the calculatedColumn . Expression
expression for an
existing calculated
column.

Example Script

Add a new calculated column, or if this already exists, change its expression:

# AddChangeCalculatedColumn
from Spotfire.Dxp.Data import *
dataTable = Document.Data.Tables.TryGetValue ("GDP_Data") [1]

# Define expression for calculated column

calculatedColumnExpression = "If ([GDP (USD million)]>= Avg([GDP (USD
million)]), 'Above average',K 'Below Average')"

# Determine whether the column already exists
createColumn = True
for column in dataTable.Columns:
if column.Name == "GDP Comparison":
createColumn = False
break
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if createColumn == True:
dataTable.Columns.AddCalculatedColumn ("GDP Comparison",
calculatedColumnExpression)
else:
calculatedColumn = dataTable.Columns ["GDP Comparison"].
As[CalculatedColumn] ()
calculatedColumn.Expression = calculatedColumnExpression

How to add data to an analysis

In Chapter 5, Source Data is Never Enough, we explored the notion that the source data
might not be sufficient or in quite the right form for the analysis we want to do. It's
always best to do as much data modeling and manipulation as possible at source,
but if you need to do some additional data manipulation, scripting allows you to
automate and control this activity.

Data can be added as columns or as rows, and it can be added from a variety of
sources, including tables already present in an analysis file. The first step is to define
or reference the data source using the Spotfire.Dxp.Data.Import classes. We can
then move back to the spotfire.Dxp.Data namespace to make the additions.

Define a data source

Data can come from many sources, and there is a class for each type. In this section,
we're going to look at database sources, delimited text file data sources, information
links, and sources within the analysis file. Once you have defined a data source, you
can simply add an entire table, or you can use the source definition to add specific
rows and columns, and we will cover this aspect in the sections that follow.

Action Property or Method

Add a table from a Document .Data.Tables.Add (Table Name, dataSource)
defined data source

Database source

Initialize new dataSource = DatabaseDataSource ()
instance of a
database source

Get or set the dataSource.Settings.ConnectionString
settings for a

dataSource.Settings.User
database source

dataSource.Settings.Password
dataSource.Settings.SglStatement

dataSource.Settings.Provider
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Action | Property or Method
Delimited Text File
Initialize a new readerSettings = TextDataReaderSettings ()

instance of text data
reader settings

Define column
names

readerSettings . Set ColumnName (Index, Column Name)

Index begins at 0.

Define column to
ignore

readerSettings . AddIgnoreColumn (Index)

Define column data
types

readerSettings . SetDataType (Index, DataType)

DataType is specified by the standard Spotfire DataType
enumeration.

Define the delimiter

readerSettings . Separator
tab ="/t"

Skip rows

readerSettings . StartReadingRow
Integer (row 1=1)

Initialize new
instance of a text file
source

dataSource = TextFileDataSource (File Path, readerSettings)

When entering a file path as a literal string, you need to double all
the backslashes: C: \\myDataFolder\\myDataFile.txt.

Information links

Initialize new dataSource = InformationLinkDataSource (GUID)
instance of an

information link

source

Define any parameterValue = Array[object] (Value)

parameters to be set
when executing an
information link

(Value could be a document property linked to an input control.)

Compile a list of all

ilParameters = [InformationLinkParameter.

parameters CreateNamedParameter (Namel, parameterValuel) ,
InformationLinkParameter.CreateNamedParameter
(Name2, parameterValue?), .. etc]

Add parameter dataSource.Parameters = ilParameters

values to the
information link
definition

Internal data tables

Initialize new
instance of a data
table link source

dataSource = DataTableDataSource (dataTable)
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Action

Property or Method

Initialize new
instance of a data
table link source
with data selection

dataSource = DataTableDataSource (dataTable, rowSelection)

Add a column to a table

The addition of columns to a table require a sequence of coordinated actions and a
few specialized objects. The basic action is to add an "add columns setting" definition
from a defined source to a defined target. However, the AddColumnsSettings
constructor has two elements that themselves require definition: the table joins and
the columns to ignore. I don't know why the API is written this way. Defining the
columns to include would be more intuitive, but it is what is! All columns,

whether for a join definition or columns to ignore list, must be expressed or

cast as column signatures.

Action

Property or Method

Create a column
signature

columnSignature = DataColumnSignature (Column Name,
DataType)

DataType is defined by the standard Spotfire DataType
enumeration

Define a column
map

columnMap = {columnSignature:columnSignature, columnSignature:c
olumnSignature, .., }

The curly braces define a dictionary set, which is required for the
column map definition. The column signatures in this case are for
the left and right sides of a join.

Define the add
columns settings

columnSettings = AddColumnsSettings (columnMap,
JoinType, IgnoredColumns)

JoinType is enumerated by the following values: JoinType.
InnerJoin, JoinType.LeftOuterJoin, JoinType.
RightOuterJoin, JoinType.FullOuterJoin.

IgnoredColumns is a list of column signatures. Any column not
included in the list will be added. However, you can leave it blank
when adding columns from a text file source, which has its own
method for designating columns to ignore.

Add the columns

dataTable . AddColumns (SourceTable, columnSettings)

[269]




The Secret Life of Python

Script example

Add a column from an external CSV file to a data table in an analysis file. A text area
control and the associated document property are used to allow the user to enter the
file path to the external file:

# AddColumn

from Spotfire.Dxp.Data import *
from Spotfire.Dxp.Data.Import import *

# Define source and target and generate ignored columns list
targetTable = Document.Data.Tables.TryGetValue ("GDP_Data") [1]
ignoredColumns = []

readerSettings = TextDataReaderSettings ()
readerSettings.AddIgnoreColumn (0)
readerSettings.SetColumnName (1, "Country Name")
readerSettings.SetDataType (1, DataType.String)
readerSettings.AddIgnoreColumn (2)
readerSettings.AddIgnoreColumn (3)
readerSettings.SetColumnName (4, "G20")
readerSettings.SetDataType (4, DataType.String)
readerSettings.Separator = ", "

filePath = Document.Properties["FilePath"]

sourceTable = TextFileDataSource (filePath, readerSettings)

# Define the table relationship
leftColumnSignature = DataColumnSignature ("Country Name", DataType.

String)

rightColumnSignature = DataColumnSignature ("Country Name", DataType.
String)

columnMap = {leftColumnSignature:rightColumnSignature}

# Build the column settings and add the column to the target

ignoredColumns = []

columnSettings = AddColumnsSettings (columnMap, JoinType.LeftOuterJoin,
ignoredColumns)

targetTable.AddColumns (sourceTable, columnSettings)
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Add rows to a table

The addition of rows to a table follows a similar process to the add columns process.
Just like adding columns, you have to define column signatures and a column map.
Think back to Chapter 5, Source Data is Never Enough, and how we added rows using
the graphical user interface: we matched all relevant columns in the two tables.
Therefore, the column map will include all matches. You also have to define ignored
columns, just as you do when adding columns to a table.

Action Property or Method

Define the add rows | columnsSettings = AddRowsSettings (columnMap,
settings ignoredColumns)

Add the rows dataTable . AddRows (SourceTable, columnSettings)

Script example

Add rows from one table in an analysis file to another:

# AddRows

from Spotfire.Dxp.Data import *
from Spotfire.Dxp.Data.Import import *

# Define source and target

targetTable = Document.Data.Tables.TryGetValue ("GDP_Data first half")
[1]

sourceTable = DataTableDataSource (Document.Data.Tables.
TryGetValue ("GDP_Data second half") [1])

dataTable2 = Document.Data.Tables.TryGetValue ("GDP_Data second half")
[1]

# Generate ignored columns list to disregard any nonshared columns
ignoredColumns = []
targetList = []
for column in targetTable.Columns:
targetList.Add (column.Name)
for column in dataTable2.Columns:
if column.Name not in targetList:

ignoredColumns.Add (DataColumnSignature (column.Name, DataType.
Undefined))

# Define the table relationships
leftColumnSignaturel = DataColumnSignature ("Country Abbreviation",
DataType.String)
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rightColumnSignaturel = DataColumnSignature ("Country Abbreviation",
DataType.String)

leftColumnSignature2 = DataColumnSignature ("Country Name", DataType.
String)

rightColumnSignature2 = DataColumnSignature ("Country Name", DataType.
String)

leftColumnSignature3 = DataColumnSignature ("Region", DataType.String)
rightColumnSignature3 = DataColumnSignature ("Region", DataType.String)
leftColumnSignature4 = DataColumnSignature ("GDP (USD million)",
DataType.Integer)

rightColumnSignature4 = DataColumnSignature ("GDP (USD million)",
DataType.Integer)

columnMap = {leftColumnSignaturel:rightColumnSignaturel, leftColumnSig
nature2:rightColumnSignature2, leftColumnSignature3:rightColumnSignatu
re3, leftColumnSignature4:rightColumnSignature4}

# Build the row settings and add the rows to the target
rowSettings = AddRowsSettings (columnMap, ignoredColumns)

targetTable.AddRows (sourceTable, rowSettings)

Summary

This chapter has introduced you to Python scripting and the Spotfire API. You have
learned how to write basic IronPython scripts and how to use Spotfire and .NET
classes. We have toured the Spotfire AP, referencing and manipulating the primary
elements in an analysis file, manipulating visualization properties, manipulating
color, manipulating filters, manipulating data already loaded into Spotfire, and
adding data to an analysis.

The Spotfire API can be difficult to figure out. The class descriptions and script
examples in this chapter should demystify the API for you and provide you with
practical script recipes that inspire you to begin creating your own applications.
Working through the examples and writing your own scripts will help you to
explore the online API resource to find new properties and methods to solve your
analysis problems. The TIBCO website provides a complete guide to every class:
https://docs.tibco.com/pub/doc_remote/spotfire/6.5.0/api/Index.aspx.

In the next chapter, we will develop a case study in self-service business intelligence
that uses scripts as an integral component of the solution.
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It's All About Self-service
These Days

Traditional business intelligence (BI) places a strong emphasis on data control
and the delivery of static dashboards and reports. The underlying data may be
refreshed, maybe even in real time, but the metrics, KPIs, and configuration of the
visualizations and reports remain the same unless someone, most probably an IT
developer, updates or changes them.

The process for working with the customers of BI to build new reports or find new
analytic insights is usually too slow. The customers tend to make ill-formed and
indiscriminate requests because they are not quite sure what they want, are often
precluded from truly agile development in which they can quickly change or drop
things that have been built, and insure themselves in a way by keeping a long list
of all possible requirements in the queue. Meanwhile, the IT professionals, perhaps
overwhelmed with requirements, perhaps coping with limited resources, take too
long to analyze the requirements and build the solutions. To compound matters,
when the customers finally see the solution, they complain that it is not quite what
they want or announce that the requirements have changed.

BI platforms often allow users to run ad hoc reports and analyses. Some provide

a semantic layer to abstract a physical data structure into a representation that is
familiar to end users. These are tentative steps toward self-service BI, but they are
only the beginning, not least because the power to define new metrics, KPIs, and
data representations remains restricted and the system or process for publishing BI
to the enterprise remains slow and under the control of IT.



It's All About Self-service These Days

The rapidly growing demand for informatics, frustration with traditional IT, and the
evolution of BI thinking within IT are leading to a growing interest in and delivery of
self-service analytics, which is all about empowering end users to design and deploy
their own reports and analyses within an approved and supported architecture

and tools portfolio. One of the biggest drivers and enablers of self-service Bl is the
often superior understanding of the data and its applications among the consumers
of BI, especially in a data-driven organization, a reality that the IT department can
sometimes be unwilling to acknowledge.

Spotfire is built with self-service analytics as a core value, and it is an exemplary data
exploration tool. Some might think it is too free and too individualistic; however,
with a little imagination and technical know-how, the freedom and openness of the
Spotfire platform can be harnessed to build sustainable and stable enterprise-grade
self-service BI solutions.

In this chapter, we will explore this theme, starting with a look at guided analysis
and finishing with the construction of a more sophisticated self-service application.
We will cover the following topics:

* Building a guided analysis

* Key data concept—metadata

* Incorporating configurable business rules into your analysis

* A metadata-driven self-service analytics case study

Building a guided analysis

Spotfire can be used as a completely free-form data discovery tool; it can also be used
to create static reports and dashboards. As a Bl author, you will often want to build
something in between: an analysis framework that allows the user to explore the
data but within certain parameters and under the constraints imposed by the web
player. A guided analysis can also simply give direction, helping users to navigate
the data and gain insights quickly.

Some of the examples we've already worked through in this book have included
guided analysis elements, such as drop-down options in text areas. The inline help
in Spotfire highlights the following techniques:

* Create a cover page

*  Write instructions in text areas

* Place links or buttons in text areas leading to relevant tools, pages, or views
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* Use the Step-by-Step navigation mode or define page navigation using the
History Arrows navigation mode

* Use customized filtering schemes

In the next example, we're going to reuse concepts already covered, include some of
the techniques mentioned in the Spotfire user guide, and use some more advanced
techniques to help guide an analysis. By now, you should be comfortable enough with
Spottfire and a detailed set of instructions should not be required: so, the creation of the
analysis will be outlined rather than stepped through in detail. We're going to create
three pages, and we're going to use some fabricated retail data: Storesales.csv,
which can be downloaded from http://www.insidespotfire.com.

Before we create any pages, load the data file into a new analysis file.

Index page

The first page is an index that introduces the analysis options and provides links to
the other pages. It consists of a text area with a layout defined by HTML and CSS
(cascading style sheets) tags. You can download the HTML/CSS used to generate the
following page from http://www.insidespotfire.com:

Index Projections  Department Performance

Acme Chain m m =

Store Analysis Suite

Projections

Department Performance
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To insert the images and link them to pages in the analysis file, edit the text
area, select the Insert Action Control icon, select Actions, select Image as the
Control type, and add the page you want the action to navigate to from the
available selections.

Display text:
Cost Projections

Control type:

[Image

Image:
Embedded image

Available actions:

#-E] Functions

Bookmarks

) =] Pages and Visualizations
Data Function EI Store Analysis

o

- Department Performance

Selected actions (applied in top-bottom order):
™7 Navigate to page (Projections)
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Once you've added the links, right-click on the text area and select Edit HTML to
open the HTML editor. You will see the links embedded in the HTML as Spotfire
controls; for example, <SpotfireControl id="97df4e28318c43e78c8cf605363b4
e3e" />.You can change the surrounding text and HTML tags and introduce your
own custom inline CSS code to style the page. Just make sure you leave the Spotfire
controls intact.

Projections page

The next page, Projections, shows the current net margin by store and gives the user
sliders to project the effect of percentage decreases in costs or increases in sales. For
example, a 2 percent drop in operational costs is projected to take two stores out of
the red zone. The user can filter by department to see how individual departments
affect the bottom line.

Index  Projections

Use sliders to project cost changes on KPIs KPls
R e StoreLocation  NetMargin  KPI  Projected Mar..~ Projected KPI o
| ISTTIETTIRIRTTINGIT) _[ETTRITRvTSRTeINIE) ) | Houston .27 % * 127% *
-20 20 San Diego 085% @ 0.85% PY
Percent Goods Costs New York 065% @ 066 % * =
| (STTISTTTRNRTRIANITY)  [RITVRRIRTCIRITTOIIN ) | Chicago 260% 'Y 260% Y
L s Denver 260 % ® 260 % Y
Percent Sales Nashville 454% Y 454% Y |
|« IRTISTSISTATTANTET) [ETTRRTRITICTCOTIS] \ | Boston 454% 'Y 454% 'Y
20 20 Las Vegas 6.08% 'Y 6.08% ®
Filter by Store > Department  Filter by Quarter Los Angeles 610% @ 610% PY

Seattle 610% @ 610% P

Net Margin
10.00% Targer s(emis bs: }
8.00%

5.00% al Actual
400% # Frojected
Minimum
Indianapolis 200%
0.00 % —
Tacksonville Return to Index one =
Las Vegas

[ [¥] Los Angeles o v'x 8'z2 o' w'o »'w'e £l 50 =0 ¢
£ 5 EE % 2P 2 % £ 8§ 2 95 P ¢
& 7] Nashville ED ¢ 8B 2 8 E 28 ¢c 2 2 &€ 8 £ 5 8 %z 2 &8
7 New York 2832 i% 8 L8885 5 ¢ 2
cE g z= o & S g 5 Z @
3 E T 3 8

Philadelphia
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If you change the operational costs slider to -2, the San Diego and New York stores
shift to an amber status.

Index  Projections

KPIs
Store Location Net Margin KPI Projected Mar... »  Projected KPI
Houston 427 % . -042% .
San Diego 0.65% ® 1.47 % Y
New York 0.66 % Y 147 % &
Denver 280% ’ 338% '
Chicago 260% ® 338% &
Hashville 454 % ‘ 527 % ‘
Boston 454% ’ 528% '
Las Vegas 6.08% ® 6.79 % &
Los Angeles 6.10% ‘ 6.81% ‘
Seattle 8.10% Y 6.81% &
Net Margin
Columbus
Dallas 1200% Series by:
10.00 % Target L v o+ v

Denver
8.00%
Detroit c00% .l Actual
Houston 400% y # Projected
inimum

Indianapolis 200%

Jacksonville Return to Index ggg: -

Las Vegas

5[] Los Angeles - “ - _
s 225 2 ¢ 355822 5852885585
Nashville ' EEEDEEREREY T EE 2 EE
w York 5 3 E 3 2 2% g 3, 8 § a5 F c ¢
New Yori ER 8 I g < % iz
3 c 0 ° o -
a E £ E 8

Fhiladelphia
Fhoenix

To build this page, you need to create the following components:

* Sliders: Create three sliders in a text area and associate them with new
document properties called OpScaler, GoodsScaler, and SalesScaler. In each
case, select Numerical range for Set property value through:. Assign a Value
interval: of 1 in each case, and also Min: and Max: values of -20 and 20,
respectively. Provide supporting text, such as percent Operational Costs,
Percent Goods Costs, and Percent Sales.

* Hierarchy column: Create the hierarchy column DepartmentHierarchy,
which includes [Store Location], [Department].
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Custom filters: Hide the main filter panel and add custom filters for
[DepartmentHierarchy] and [Quarter] to the text area containing the sliders
by right-clicking on the text area, selecting Edit Text Area, clicking on the
custom filter icon, and selecting [DepartmentHierarchy] and [Quarter] from
the filtering scheme list.

The layout and appearance of the text area can be improved using HTML.

Link to Index page: Insert a navigation link to the Index page in the text area.
Calculated columns: Create the following calculated columns:

Projected Operational Cost: [Operational Cost]+[Operational
Cost]* (${OpScaler}/100)

Projected Goods Cost: [Goods Cost] + [Goods

Cost] * (${GoodsScaler}/100)

Projected Sales: [sales] + [Sales]*(${SalesScaler}/100)

Net Margin Store: Avg ( ([Sales] - [Goods Cost] -
[Operational Cost]) / [Sales]) OVER ([Quarter], [Store

Location] , [Department])

Projected Net Margin Store: Avg ( ( [Projected Sales] - [Projected
Goods Cost] - [Projected Operational Cost]) / [Projected
Sales]) OVER ([Quarter], [Store Location], [Department])

Averaging over Quarter, Store Location, and Department

allows the user to analyze the effect of filtering by quarter,
’ store location, and department.
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Graphical Table: Create a graphical table with the following properties:
Rows: [Store Location]
Axes - Calculated value: Avg ( [Net Margin Storel); color bottom three red.

Axes - Icon: Avg ( [Net Margin Store]); color rules: Green = Greater
than value 0.075; Amber = Boolean expression [Axis.Icon]>0.01 and
[Axis.Icon]<=0.075; Red = Less than or equal to 0.01.

Axes - Calculated value: Avg ( [Projected Net Margin Storel)

Axes - Icon: Avg ( [Projected Net Margin Storel); color rules: Green
= Greater than value 0.075; Amber = Boolean expression [Axis.
Icon]>0.01 and [Axis.Icon]<=0.075; Red = Less than or equal to 0.01.

Combination Chart: Create a combination chart with the
following properties:

Appearance: Sort x-axis by [Actual].

X-axis: [Store Location]

Y-axis: Avg ( [Net Margin Storel) as [Actuall, Avg([Projected Net
Margin Store]) as [Projected]

Series: (Column Names) ([Axis.Default.Names]); Actual as bar, Projected
as line.

Lines and Curves: Horizontal Line 1: Fixed value: 0.01; Custom name:
Minimum. Horizontal Line 2: Fixed value: 0. 075; Custom name: Target.

Department Performance page

The final page for this example, the Department Performance page, allows the user to
set margin and volume targets to categorize department performance at each store.
The user can also filter to see how the performance changes through each quarter.
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Index  Projections  Depariment Performance 1
Use sliders to adjust performance sectors Sector Analysis Profitability
: lume Mark 190 o c Store Location Department Quarter MNetProfit  Sales  Het Margit
_.—q 170 E E
. I -
» 130 E B
=z 1m0 . .
.E, . High Volume
é 70 R ®
% 50 + 2
y a0 v
e 10 g !
[“__pamm__"t 2 Crnl 0030 002 0070 0120 £ .
Net Margin ~ g
= Store View
Chicage
Columbus hicago Calor by
[l 2 [ e o EQEC i) T
Denver Houston Indianapalis @ HV-HM
[ e i e e cuforl o]
Houston Jacksonvile Los Angeles Nashville @ Losing
incionapas Return to tnaex| EICICIEEE n- = o o oo ] IR SSE § 7
Jacksonville 2w Yor ilaeiphia oenix ittsburg
54 EHEIEE = e ow [T P fow oo
San Antonio Seattle
DR R e

To build this page, you need to create the following components:

* Sliders: Embed sliders called High Volume, High Margin, and Losing
Margin in a text area, and add supporting text. The High Volume Mark
slider should range from 4 to 12 in increments of 8; the High Margin Mark
slider should range from 0.03 to 0.10 in increments of 0.05; and the Losing
Margin Mark slider should range from -0.02 to 0.03 in increments of 0.01.

* Custom filters and navigation link: Hide the main filter panel and add
custom filters for [DepartmentHierarchy] and [Quarter] in the same way
as for the Projections page. Add a navigation link back to the Index page.

* Calculated columns: Net Margin: Avg ( ([Sales] - [Goods Cost]
- [Operational Cost]) / [Sales]) OVER ([Quarter], [Store
Location], [Department])

Net Profit: [Sales] * [Net Margin]
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* Hierarchies: DepartmentHierarchy: [Store Location] | [Department]
* Scatter Plot: X-axis: Avg ( [Net Margin]) as [Net Margin]

Y-axis: Sum([Sales]) / UniqueCount ( [Quarter]) as [Sales/Quarter]

We need to average over a quarter to enable filtering by quarter.
%“ Doing this directly on the axis means the plot will dynamically
’ recalculate as quarters are filtered in and out by the user.

Colors:
case

/UniqueCount ( [Quarter]) >=${Volume} and
>=${HighMargin} then "HV-HM"

when Sum([Sales]
Avg ( [Net Margin]
1

when Sum([Sales])/UniqueCount ( [Quarter])>=${Volume} and
Avg ([Net Margin]) <${HighMargin} and Avg([Net Margin])
>${LosingMargin} then "HV-LM"

)
)
)
)

when Sum([Sales])/UniqueCount ( [Quarter]) <${Volume} and Avg ( [Net
Margin]) >=${HighMargin} then "LV-HM"

when Sum([Sales])/UniqueCount ( [Quarter]) <${Volume} and Avg ( [Net
Margin]) <${HighMargin} and Avg([Net Margin]) >3${LosingMargin}
then "LV-LM"

when Avg([Net Margin]) <=${LosingMargin} then "Losing"
end as [Sector]

Labels: UniqueConcatenate ( [Department])

Marker by: [Store Location] NEST [Department]

Lines and Curves: Horizontal Line: Custom expression: ${vVolume}. Vertical
Line 1: Custom expression: $ {HighMargin}. Vertical Line 2: Custom
expression: ${LosingMargin}.

e Table: Columns: [Store Location], [Department], [Quarter], [Net
Profit], [Sales], [Net Margin].

Limit data using markings: Marking

* Bar Chart (for net profit): Appearance: Sort bars by value.
Category axis: DepartmentHierarchy.
Value Axis: sum([Sales]) * Avg([Net Margin]) as [Net Profit]

Colors: None.
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* Treemap: Colors: Same as scatter plot.

Size: None

Hierarchy: DepartmentHierarchy set to Department.
(PruneHierarchy( [StoreSales] . [Hierarchy.DepartmentHierarchyl], 1))

Trellis: [Store Location]

History Arrows

The final step is to remove the page tabs and switch to History Arrows mode to
provide a more guided analysis. Right-click on any page tab, select Page Navigation,
and select History Arrows.

Index

AcmeChain m m ®

Store Analysis Suite

Select an analysis option on the right

Projections

Department Performance

Now, the user is guided through the analysis through the navigation links you
provide, combined with browser-style back and forward arrows. This type of
guided analysis could be developed further to provide an analytic workflow, with
the workflow laid out on the index page. You could also provide a button that uses
a simple script to switch the page navigation mode from history arrows to tiled tabs,
allowing users to deviate from the standard workflow to conduct more advanced or
custom analysis.
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Key data concept — metadata

Putting the prefix meta in front of a word means essentially that you are abstracting
information in some way. A meta-analysis is an analysis of a set of analyses.
Metadata is a term used to denote the description of data—data about data. This
often means the data's structure, its column names essentially, but it can mean any
abstraction of the data, such as purpose, date of collection, source, or standard.

Metadata is the key to bridging the gulf between the raw data sitting in databases
and data warehouses in what are necessarily complex data structures optimized for
performance and the everyday user of this data, irrespective of how familiar the user
is with the data content. Metadata should be seen as an essential communication
protocol for data analysis, particularly where a self-service approach is sought. It
can be a common language through which user requirements can be expressed and
understood by BI consumers, developers, and applications.

Incorporating configurable business
rules into your analysis

Business rules are a form of metadata and usually play a central part in the creation
of an analysis file. They govern the definition of metrics, KPIs, parameters, and even
the application or customization of filters. They can be and often are hardcoded.
They can be facilitated through the provision of user inputs, such as the input boxes
we added to the pages in the guided analysis example. BI dashboards and analysis
pages often include this type of flexibility, allowing users to essentially alter the
business rules governing the analysis.

However, the level of configurability can be progressed to a deeper level, and this

is where we begin to move from a world in which IT delivers informatics solutions
directly to consumers via BI provisioners in the business who have the subject matter
expertise and data skills to extend the informatics platform provided by IT. The
challenge for IT is to make the platform extendable while retaining governance over
the data and potentially other core aspects of the delivery.

A simple way to achieve this in Spotfire is to include a metadata table or tables in
the analysis file that can describe pretty much any piece of metadata you wish to
expose to configuration. It could be table column labels, a KPI, a list of options for
a drop-down selection, or a color scheme. You will need to do the following;:

*  Write some IronPython scripts to read the metadata tables and apply
the settings

* Ensure the settings relate correctly to the data structure and its
expected values
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* Ensure the settings conform to the visualization properties they affect

* Train the business provisioners on how to use the metadata tables correctly

In the simplest model, you do all of the preceding and allow the business provisioners
to alter and use the metadata tables directly as part of a deployment process. The
tables should be simple enough to export from a database to a spreadsheet, where they
can be modified before being reimported back to a database location. The metadata
configuration tables could be maintained under version control as spreadsheet files by
the relevant business unit and imported directly into Spotfire as and when the business
provisioner needs to change the report configuration.

In a more mature model, you would build a configuration interface in the Spotfire
analysis file to guide the business provisioner's editing of the underlying metadata
tables, ensuring that all settings are compatible with the analysis file and its data.

Only when there is a need to change the scope of the metadata or configuration
options is there a need to engage IT to make those changes and any necessary
alterations to the underlying visualizations and data model. The scope of metadata
control is very wide, however, and metadata tables can be used to define and
accommodate data structure changes and even define new data views, to completely
alter visualization configurations, and to automate testing, eliminating the need for
further IT involvement in every case.

Let's take a very simple example: say you want to allow a business provisioner to
create new KPIs and add them as a color-by option to a particular visualization
without any need to contact IT. Some constraints would apply:

* The KPI expression must obviously reference valid column names

e The RAG value must be "Red," "Amber," or "Green"

* The KPI must be applied to a specific visualization with a fixed data source
These constraints could be removed through the use of additional metadata

properties, and you could break out the KPI definition into more user-friendly
clauses, but let's keep the example simple to illustrate the principle.

The metadata table would have just two columns as follows:

KPI Name KPI Expression

Any description Valid Spotfire case expression with values conforming to
the RAG constraint described in the preceding text
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Example metadata table/spreadsheet

KPI Name KPI Expression

Profitability case when [Sales]-[Costs]/[Sales] > 0.07 then
"Green" when [Sales]-[Costs]/[Sales] <= 0.07 and
[Sales] - [Costs]/[Sales] > 0.03 then "Amber" when
[Sales] - [Costs]/[Sales] <= 0.03 then "Red" end

Volume case when [Sales] > 5000000 then "Green" when
[Sales] <= 5000000 and [Sales] > 1500000 then
"Amber" when [Sales] <= 1500000 then "Red" end

The analysis file would have a Deployment page for the business provisioner, and
on this page, you would include a Deploy Metadata button with an associated script
that does the following:

* Reads the metadata table row by row and gets the KPI Name

* Looks for the KPI Name as a calculated column in the target visualization
data table and updates the expression with the KPI Expression from the
metadata table

e If the calculated column is not found, creates a new one and adds the
KPI Expression

The provisioner would load the updated metadata table and run the script,

deleting the deployment page before publishing the analysis to consumers in the
Spotfire library. The relevant page in the analysis file would have a drop-down list
preconfigured to look for unique values in the metadata table's [KPI Name] column.
The visualization would have a color-by property bound to the drop-down list
property control.

Everyone works within an agreed analytic framework created by IT; yet, users can
suggest and quickly get access to new KPIs. As long as the scope of the metadata-
driven application is agreed by all stakeholders and conforms to relevant governance
procedures, and as long as the development of the framework follows good software
development practices, the possibilities are extensive and far reaching. Let's finish
this chapter by exploring a more complex example.

A metadata-driven self-service analytics
case study

Consider the following scenario for the fictional chain store we used for the guided
analysis example:
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A business unit has requested a KPI dashboard, but it's not sure exactly what data
or KPIs it will need on an ongoing basis and wants to develop and control the
dashboard, once it is built, with as little involvement from IT as possible.

We start with the following basic wireframe:

KPI Class I KPI Treemap
—_— -
Midwest | Mortheast
KP 50
5 40
5 » Scatter plot
. 3 20
Detail Level
= 10
=tore M- South West
= o
Store E
Department
Location
I Details
Configurable columns...
Region Store Location Department

It's a good idea to set out your analysis design using
_ wireframes, which are simply graphical outlines of the
% high-level content of your analysis: pages, visualizations,
s user inputs, and so on. Wireframes help you conceptualize
the design and share it with other stakeholders, without any
need for actual data or working visualizations.

We need IT to create this wireframe on top of a metadata definition that allows the
business unit to define the KPI classes, source tables, and KPIs as required. The detail
levels will always be Region, Store, and Department. What will the base template
look like, what will the metadata look like, and what scripts will be needed to enable
the template? Let's take a closer look.
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Metadata

Let's start with the metadata. We will need three tables (all available as CSV files
from http://www.insidespotfire.com):

Table Description Columns

BaseTable List of stores. [Region], [Store

This table will be used to join any Location], [Department]

other tables added to the analysis
so that marking and filtering will
work across all loaded data tables.

MetadataKpis KPI names and expressions. [KPI Class], [KPI
Name] , [KPI Metric
Expression], [Table
Name] , [Data Source],
[Column List]

This table will be used to populate
KPI dropdowns, reference source
data, and build the KPI base
metric expressions.

MetadataBusinessRules | Business rules for KPI metrics. [Business Rule

This table will be used to build Nameil,l [ Conditionll,
the RAG clauses for the KPI [Con 11:_10rl1 21,

metric expressions defined in [Description], [RAG]
MetadataKPIs.

The metadata design anticipates that there might be a need for more than one source
table ([Data Source]) and that the KPIs might need to be classified into groups
(IkPI Class]). The KPI class can be used as a convenient label for different data
sources, as shown in the following example, but it is also flexible and can be used for
a single data source:

Representative metadata content

BaseTable
Region Store Location Department
Midwest Chicago Electronics
Midwest Chicago Furniture
Midwest Chicago Garden
Midwest Chicago Groceries
Midwest Chicago Toys
Midwest Columbus Electronics
And so on for all the stores
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MetadataKpis

KPI Class KPI KPI Expression Table Name Data Source Column List
Name
Profitability | Margin (([sales]- StoreSales C:\Source Data\ [Region{String}], [Store Lo
[Goods StoreSales.csv cation{String}], [Departme
Cost] - nt{String}], [Quarter{Inte
[Operational ger}], [Sales{Real}], [Goo
Costl)/ ds Cost{Real}] , [Operational
[Sales])*100 Cost{Real}], [Discount{Real}]
Customers Gender | ([Male StoreCustomers | C:\Source Data\ | [Region{String}], [Store Lo
sales]/ StoreCustomers. | cation{String}], [Departm
[Female csv ent{String}], [Quarter{In
Sales]) *100 teger}], [Sales{Real}]l, [M
ale Sales{Real}], [Female
Sales{Real}], [Sales
20{Real}], [Sales
30{Real}], [Sales
40{Real}], [Sales
50{Real}], [Sales
60{Real}]l, [Sales 70{Real}]
MetadataBusinessRules
Business Rule Condition1 Condition2 Description RAG
Name
Margin <3 <3% Red
Margin >=3 <=7 3-7% Amber
Margin >7 >7% Green
Gender >62 >62% Red
Gender <=62 >=56 56-62% Amber
Gender <56 >=48 48-55% Green
Gender <48 <48 Amber

Source data

The source data tables, which could be views created by IT in the data warehouse
or views created by a business information designer in Spotfire, have only

one constraint: they must contain the columns [Region], [Store Location], and
[Department]. All other columns are flexible. Any business user(s) adding new

KPI metrics just needs to know the column names.

We can use the following datasets to build the example: Storesales.csv,
StoreCustomers.csv, and StoreStaff.csv (all available from http://www.
insidespotfire.com).
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Base template

The base template needs to have the components outlined in the following text. To
build the template, you will need to load some source data, even just a single row.

Once the visualizations are configured, the source table is removed from the analysis

file. The configurations will no longer be valid, but this is taken care of by the

deployment scripts. The idea is to create a generic, blank template that is deployed

using metadata tables, source tables, and scripts.

KPI Page

Source data:

Start the analysis file build by loading the base table, empty KPI and business

rules metadata tables, and one of the source tables.

User inputs:

KpiClass: drop-down list with values set through unique values in
[MetadataKpis].[KPI Class].

SelectedKpi: List box with values set through unique values in

[MetadataKpis].[AvailableKpis]. Please note that you will need to create the

calculated column [AvailableKpis] first (see the following text).
DetailLevel: drop-down list with fixed values "Region," "Store Location,"
and "Department."

Calculated columns:

MetadataKpis

AvailableKpis: if([KPI Class]="${KpiClass}",[KPI Name])

Source data table

KPI Metric: The integer value 1 (the correct expression will be set at
deployment by metadata and scripts).

KPI RAG: The string value "1" (the correct expression will be set at
deployment by metadata and scripts).

Hierarchies:

BaseTable

StoreHierarchy: [Region] | [Store Location] | [Department]
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*  Document properties:
HierarchyLevel: integer value (set to 1).
TreemapTrellisLevel: string value.

TreemapHierarchyLevel: integer value (set to 1).

* Scatter plot
Data table: source data (StoreSales, for example).

X-axis: <PruneHierarchy ( [BaseTable] . [Hierarchy.StoreHierarchyl], ${
HierarchyLevel}) >

Y-axis: Avg ( [KPI Metric])
Colors: < [KPI RAG] >

Marker by: <$esc (${DetaillLevel}) >

* Treemap
Data table: source data.
Colors: UniqueConcatenate([KPI RAG])
Size: UniqueCount ($esc (${Detaillevel})) as [${DetailLevel}s]

Hierarchy: <PruneHierarchy ( [BaseTable] . [Hierarchy.StoreHierarchy]
, ${TreemapHierarchyLevel}) >

Trellis: Panels split by <${TreemapTrellisLevel}>
* Table
Data table: source data.

Once the template is built, remove the source data table (Edit | Data Table
Properties, select table, and click on Delete). Save the analysis file as
KpiTemplate Blank.dxp.

IronPython scripts

As you can see, the metadata and base template are actually quite simple. The
complexity in this design is all in the scripts, and this is where IT involvement is
probably, though not necessarily required. Once the scripts are written, however,
the template will be flexible enough to support new KPI classes/source tables and
new KPI metrics.
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Three scripts are required:

* RefreshMetadata: Implemented as a button on a dedicated deployment
page, this script deploys new metadata and source tables

* ChangeDataTable: Implemented to run each time the property kpiClass
changes, this script switches the data table on all visualizations accordingly
and assigns a default KPI metric

* ChangeMetric: Implemented to run the properties Selectedkpi and
DetailLevel changed each time, this script alters the visualization
configuration to reflect the selected metric or detail level

The scripts can be downloaded from the publisher's website or from
http://www.insidespotfire.com. The scripts are outlined in the
following text using pseudocode.

Deployment page

Create a deployment page with a single button called Refresh Metadata and
associate the RefreshMetadata script with this button. You would remove this page
when publishing the template to the user community. Whenever the metadata files
are modified at source, this script is run to rebuild and update the template, whether
it is blank or already populated with data.

The rRefreshMetadata script reads the MetadataKpis table to determine what needs
to be added to the template and what configuration changes need to be made (refer
to the representative metadata content shown earlier in this chapter).

For convenience, we are using CSV files as data sources, but the source entry in the
metadata table could be a database connection and table reference or even a piece of
SQL. You would just have to incorporate the necessary code into the script to process
the information. The key point is that the script can be as complex as it needs to be to
ensure that the metadata tables are simple and business friendly.

If the business provisioner wants to add a new KPI, they just need to add a new
entry to MetadataKpi. If a new table is required, a data requirement might have to
be submitted to IT to create the necessary view, but if the business provisioner has
direct access to the data, even this contact with IT is not necessary, just an update
to MetadataKpis.
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KPI Class KP1 Name KPl Class KPI Name KPI Class KPl Hame
Profitability Wargin Profitability Margin Profitability Margin
Profitability Discount Profitability Dizcount
Customers Gender
Customers Age
Staff Turnover
Staff Sick Days
Staff Orvertime
KPI Class KPI Class KPI Class
Profitability - Profitakbility - Profitabiliy -
KPI KPI
Proftailty
* Iargin * Staff
KPI
Detail Level Detail Level
Departinent - Department -
gﬁﬁ:n Detail Level
Department -

The KPI name is used to look up the MetadataBusinessRules. The business
provisioner can maintain these business rules and change them as required, simply
redeploying the template to publish the change to the consumers of the analysis
(refer to the representative metadata content shown earlier in this chapter).

The deployment script that makes all of this possible is outlined as follows:

# RefreshMetadata
# Declare libraries
# Define the metadata table objects
# Refresh their content
# Get a list of tables already loaded
# Set up cursors for columns in MetadataKpis and MetadataBusinessRules
# Initialize dictionaries for holding key:value pairs
# Read MetadataKpis to get a list of required source tables
# Use the dictionaries to store key:value pairs for
TableName:DataSource, TableName:ColumnList, TableName:KpiName,
TableName:KpiExpression, and TableName:KpiClass
# Load the source tables
# Use TableName:ColumnList to define the columns in each case

# Use the TextDataReaderSettings () method with TableName:DataSource
to import the table

# Relate all imported tables to the base table
# Set filter propagation to mutually exclude filtered out rows
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# Add a calculated column [KPI Metric] using TableName:KpiName and
TableName:KpiExpression. This script sets up a nominal KPI expression,
which is changed/updated dynamically at runtime by the script
ChangeMetric (described later in the chapter)

# Read MetadataBusinessRules to create nominal [KPI RAG] and [KPI
Description] case statements and add them as calculated columns. These
expressions will be updated dynamically at runtime by the script
ChangeMetric

# Add a Region>StoresDepartment hierarchy column

# Assign document properties for drop-down controls

# Ensure visualizations are pointed at a data table

# Set the columns to display in the table plot

Runtime scripts

The ChangeDataTable and ChangeMetric scripts perform similar lookups in the
metadata tables as users make selections at runtime. You need to associate the
ChangeDataTable script with the KPI Class dropdown control (right-click on the
control and select Edit control... and then Script. Select the script and select the
option Execute the script selected below:). Associate the ChangeMetric script with
the Selected KPI and Detail Level controls.

The ChangeDataTable script makes some default assumptions about the KPI and
the level of detail to use, but as soon as the user selects a KPI or detail level, the
ChangeMetric script changes the configuration to reflect this change:

ChangeDataTable

Declare libraries

Define the metadata table objects

Set up cursors for columns in MetadataKpis and MetadataBusinessRules
Get a nominal metric expression from MetadataKpis for the KPI Class
selected by the user (document property KpiClass) and update the
calculated column [KPI Metric]

# Set the document property SelectedKpi to correspond to the nominated
KPI

# Get the corresponding KPI RAG and KPI descriptions from
MetadataBusinessRules, create the case statements, and update the
calculated columns [KPI RAG] and [KPI Descriptionl]

# Point visualizations at the correct data table

# Set the columns to display in the table plot

# ChangeMetric

# Declare libraries

H #H #HF H #*
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# Define the metadata table objects
# Set up cursors for columns in MetadataKpis and MetadataBusinessRules

# Get the metric expression from MetadataKpis for the KPI selected

(document property SelectedKpi)

Metric]

and update the calculated column [KPI

# Get the corresponding KPI RAG and KPI descriptions from

MetadataBusinessRules,
calculated columns

[KPI RAG]

create the case statements,
and [KPI Description]

and update the

# Set the hierarchy levels to match the selection made in the document

property DetaillLevel

# Point visualizations at the correct data table
# Set the columns to display in the table plot

The complete self-service solution can be summarized as follows:

Blank Self-Service Template i Deployed Template
I/ —(_Snuroebam :|
BaseTable 2 |
Visualizations | | | |visualizations
resh I -_—
Metadata| | ————— .
— _ I

{ _ Fa) (Runtime i . IFx

| MetadataBusiness [ L Scripts ,l |I MetadataBusiness | |

\ Rules ||3\..|| - \ Rules I“_ / Runtime

{ ™ ' Scripts

|' MetadataKpis | | h |I MetadataKpis ( | L_/

| | | Metadata , |

. L/ o L \

Data Sources ' fo, ¢ Updates metadata tables in template from source.
Ty Metadata| * Addssource data tables specified in metadata.
|' StoreSales.csv |' ) g + Relates all tables through BaseTable.

\ ) f ) + Builds calculated columns for metrics and KPls
— s | MetadataKpis.csv |I defined in metadata.

| [\ )

| StoreCustomers.csv | ': -

1 1 f 4

\ /| MetadataBusiness |'

S | Rul | tealizatione |
{ [\ e ), ntime " Update calculated columns and visualizations in
| StoreStaff.csv |- Scripts . . . . .

\ \ - response to user selections in conjunction with
' / metadata tables.
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Welll finish with a screenshot of one selection showing a margin KPI by department
on the scatter plot, automatically rolled up to show a department summary by store
in a treemap. The take-home message here, however, is the empowerment of the
owners of this data and analysis to modify parameters and add new domains and
metrics over time without any further IT development.

KPI Class I KPI - Margin Boston| Chic... | Colu... | Dallas
Profitability O
12 |
"‘;t— 1;' Denver Detroit Hous.. India. ..
iscoun
= & Toy
Margin D 5 .
L ] N
- * 4 ® Jack... Las... Los.. Nash...
> -
Departmernt - ‘3
|= v
3 2 New... Phila... Phos... Pitrs_.
E Fu To El El El Gr G G Fu Gr Fu Gr El Fu G
Deln Dal 3a 5 DePhDa N Sa Lo 3e Ne H De
Mi... So... W Mi MNo... South West MN... So We San... San... Seattle
1 2 3

StoreHierarchy (Department)

Region Store Location Department Quarter Sales Goods Co
Northeast Boston Electronics 1 4.61 2.
Mertheast Boston Furniture 1 5.81 3.

Summary

In this chapter, we started by looking at the concept of guided analysis and we
worked through a relatively sophisticated example of how a guided analysis

can be constructed. We moved on to consider the importance of metadata as an
essential communication protocol for data analysis, particularly where a self-service
approach is sought. If you talk to BI professionals or read about the subject, you will
find strong recognition for the importance of metadata dictionaries and semantic
layers, but you will also find an acknowledgment that we are poor at implementing
business-targeted metadata.

This chapter should give you a sense of how metadata can be a common language
through which user requirements can be expressed and understood by BI consumers,
developers, and applications. You should now see how easy it can be to incorporate
configurable business rules into an analysis using metadata tables.
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This chapter finished with a metadata-driven self-service analytics case study. This
example is a significant advance from our opening foray into Spotfire as described
in Chapter 1, Show Me the Data, and it relies on some fairly advanced programming
skills. You might not wish to develop your Spotfire programming skills to this
degree, but perhaps the case study gives you some food for thought and a practical
basis to discuss self-service Bl options with those who have these skills.

We are almost at the end of the book now, and all that remains is to take a peek over
the horizon at some of the other components that Spotfire offers. Up to now, we have
focused on the core components of server, web player, and client, but believe it or
not, there is a lot more to the Spotfire platform than this core functionality. The final
chapter will take a cursory look at these additional components.
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Beyond the Horizon

This book has focused on what most people would understand as the core
implementation of TIBCO Spotfire: analysts working in a professional client (Spotfire
Analyst) to build analysis files and then publishing those files to a wider audience
through the web player (Spotfire Consumer) and the Spotfire library. The Spotfire
server manages authentication, functional licensing, and access to the library content.

We delved quite deeply into what the Spotfire client can do, including the advanced
functionality of IronPython scripting. In this chapter, we'll take a short tour of some
additional components that add even further power to the platform. We'll start with
TIBCO Enterprise Runtime for R (TERR), which is an essential tool for advanced
and predictive analytics, and progress to consider some of the advanced data
handling capabilities of Spotfire. Along the way, we'll look at some new

mobility options.

In this chapter, we will cover the following topics:

» TIBCO Enterprise Runtime for R (TERR)
* JavaScript

* TIBCO Spotfire Mobile Metrics

* Event analytics

* Spottire data connectors

* TIBCO Spotfire Advanced Data Services



Beyond the Horizon

TIBCO Enterprise Runtime for R (TERR)

R is a language for data manipulation and statistical computing available as free
software under the terms of the Free Software Foundation's GNU general public
license. It has a wide range of statistical modeling and graphical techniques, but

it is also highly extensible through the use of thousands of community-developed
packages published through Comprehensive R Archive Network (CRAN). It is

one of the most popular tools for statistical modeling and analysis and is used, for
example, in data cleaning, data exploration and visualization, statistical analysis, and
the predictive modeling of complex systems. Go to http://www.r-project.org for
more information.

R has always been a supported feature of Spotfire, but up to the release of Version
5.0 of the platform, you had to install a TIBCO Spotfire Statistics Services server,
configure it with an R engine, write your R programs in that environment, and create
and register data functions to provide input to the R program and use its output in a
Spotfire analysis file. Furthermore, the R installation was not part of TIBCO Spotfire
and had to be obtained under separate open source software license terms.

Version 5.0 of Spotfire launched TERR as a compatible R installation and embedded
it in the Spotfire professional client, giving you the option to deploy R code directly
in Spotfire analysis files. Furthermore, Spotfire now leverages TERR to provide a
host of built-in modeling functions and tools that you can incorporate into your
analysis. For further reading on TERR, visit https://docs.tibco.com/products/
tibco-enterprise-runtime-for-r-3-0-0, which includes documentation on the
compatibility of R packages with TERR.

Data functions
To use TERR with a dataset, you first define a data function using Register Data
Functions... in the Tools menu. Data functions have three principal components:
* The R program script to be run—you can type the code from scratch, paste it
from the clipboard, or import it as a script function definition

* Input parameters —you specify the input type (value, column, or table) and
allowed data types

*  Output parameters — you specify the output type (value, column, or table)
and allowed data types
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You can run a data function immediately, or you can save it to the Spotfire library,
after which you can select Data Function... in the Insert menu to associate it with

a table and explicitly define the input(s) and output(s), which can be new columns
or document properties. You can also edit the data function at any time by selecting
Data Function Properties in the Edit menu.

Expression functions

You can use TERR to write custom functions and then use those functions directly

in calculated columns and custom expressions. You simply open the Data Function
Properties dialog from the main Edit menu, select the Expression Functions tab, and
type or paste your R code. You give the function a name, specify its return data type,
and categorize the function's type (binning, conversion, date and time, and so on).
Now, whenever you use the Calculated Column... or Custom Expression... builder,
your custom function will be listed among the built-in functions, categorized as you
specified in its definition.

Predictive modeling

TERR provides a lot more than access to data functions; it also supports a suite of
built-in predictive modeling tools. These tools are powered by TERR but you don't
need any knowledge of R code to use them.

TERR can be used to fit a model using either regression analysis (numerical) or
classification analysis (categorical). Both are accessible from the Tools menu.

After you run a model over some data, Spotfire automatically generates a Model
Page, giving you a comprehensive set of outputs:

* Model Summary

* Table of Coefficients

* Residuals vs. Fitted
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* Variable Importance

* Choice of additional diagnostic visualizations
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The Model Summary panel provides five tools to help you refine and evaluate the
model and predict from it. From left to right, they are Edit model, Evaluate model,
Predict from model, Export from model, and Duplicate model.

The Evaluate Model tool allows you to compare the model with another data table
that includes the values you are trying to predict using the model. When you run
the Predict from model tool, Spotfire inserts prediction columns into the source data
table, from where you can easily work up your own visualizations and analysis to
present the findings as you wish.

Apart from the model page, TERR also generates a set of supporting tables:

® MyModel fitSummaryTable
® MyModel fitPlotData

®* MyModel coefTable

® MyModel varImpTable
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Holt—Winters forecast

You can use TERR to do a Holt-Winters forecast for any data that can be mapped

to a time series. The Holt-Winters algorithm, named after Charles C. Holt and his
student Peter Winters, is a triple exponential smoothing technique that models the
level, trend, and seasonal components of a time series. The smoothing parameters
are selected, either automatically or by the user, to minimize the sum of the squared
one-step-ahead prediction errors. You can also select how far out in time you wish to
project the forecast.

The great thing is that all of this is handled by TERR and integrated as a Lines &
Curves option for any time series plot, as shown in the following screenshot:
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The Holt-Winters forecast creates three curves: a fitted curve showing the general
variation of the measure of interest, a forecast curve predicting the future trend,
and a confidence interval, or funnel, for the future trend. For example, if you apply
a Holt-Winters forecast to the market interest rate data we used in the earlier
chapters, you can see how a forecast based on data for January 1987 to February
1989 compares with the actual values (provided in a separate table) for subsequent
months up to December 1992.
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JavaScript

Since Spottire v6.0, it is possible to add JavaScript to text areas using the HTML
editor. It is beyond the scope of this book to review all the things you can do with
JavaScript, but a common use is to improve the appearance and usability of websites
by creating interactive elements such as menus and calendar pickers for date inputs.
Treat the Spotfire text area as a website. You can also use JavaScript to change the
content of property controls and even run IronPython scripts.

If you right-click on a text area, select Edit HTML, and click on the Insert JavaScript
icon, a window will open in which you can type or paste the required JavaScript
code and save it for deployment in other text areas. You can also assign parameters
to the JavaScript in similar fashion to IronPython scripts.

Edit HTML

» gl @f grlv gl &5
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To apply JavaScript code to text area content, including Spotfire controls such

as buttons, you tag the target element with an identifier and then reference that
identifier in the script. For example, if you want to run an IronPython script every
time the mouse cursor rolls over some text or image, format the text area with the
following HTML tags:

<div id="mouseover">Some text or an image</div>
<div style="DISPLAY: none" id="autoExec"><SpotfireControl id="f7dd0Oeef
477b4897b7b42052430b112b" /></div>

The style display attribute for the Spotfire control hides the button containing the
script you want to run. The JavaScript, which could include two script parameters,
one for the text and one for the button, would be as follows:

Script name:

myJavaScript

Description:

Script:
1 var button = document.getElementById (ButtonId)
2 wvar text = document.getElementById (TextId):

2

4 function autollick()

] button.childWNodes[C] .click() ;
[

7 text.omnmouseover = autollick

8

€| i | 3

Script parameters:

MName Description Tvpe Walue Add..
Buttonld String autoExec
Textld String MOLSEOVET

Help Saveds.. || oK || Ccancel | IJ
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Mobile Metrics

TIBCO Spotfire Mobile Metrics was released with Spotfire v6.0 as a new, standalone
tool to deliver key performance indicators (KPIs) to mobile devices (i0S, Android,
and Windows) and Windows 8 PCs. It is implemented through Microsoft Internet
Information Services (IIS) and requires a dedicated Microsoft SQL Server database.

You can group sets of KPIs into different feeds, allowing you to target specific
audiences with the mobile KPI dashboard(s) most appropriate for them. The
information latency can be as real time as you wish to give your mobile clients an up-
to-date picture of performance. The tool also has a comment functionality, allowing
users to socialize their response to the information and their insights with colleagues
directly from their mobile device.

The consumer app is available to everyone as a free download from the relevant
app stores. You, as a KPI provider, supply a URL and login credentials to give
access to your mobile metrics website. The display is slightly different with each
app/operating system, but all show an intuitive set of Traffic Light tiles and allow
drilling down into deeper levels of detail and trend analysis. You can also link
each KPI directly to another analytics solution, such as a Spotfire analysis file,

for deeper analysis.

The next screenshot shows the iPhone app with demo data provided by TIBCO.
The left-hand picture is the starting position; the center picture is a Drill Down on
South - Sales; the right-hand picture is a Drill Down on Florida - South - Sales.

My KPls South - Sales Florida - South - Sales
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Setting up KPI sets

You set up KPIs using TIBCO Spotfire Metrics Modeler, a web-based metrics
application service that allows you to do the following:

* Connect to and query different data sources
* Define KPIs for the data returned by database queries
* Deliver those KPIs to users via the Metrics Viewer Service

* Build different feeds to group and categorize KPI sets for context or
security reasons

* Schedule data refresh and set caching parameters to store refreshed content
in memory between refreshes

The metrics modeler can connect to the following data sources: Microsoft SQL
Server, Oracle, Teradata, Microsoft Excel, Google Spreadsheet, and Microsoft
Online Analytical Processor (MSOLAP).

To build a KPI set, create a database connection, write a query to obtain the
information and metrics you need, and add that query to a KPI set. Then, configure
the set with additional metadata to map the query dataset to KPI set definitions
(dimensions and measures), threshold settings for a visual indication of performance
(traffic lights), and other formatting and presentation settings. KPI sets are
maintained in a KPI library.

You need to be familiar with dimensional modeling to create a KPI set and to
understand the cardinality of the relationships between dimensions, that is,
whether the relationship is one-to-one, one-to-many, or many-to-many.

The metrics modeler allows you to create feeds, which not only allow you to
group KPI sets for publishing but also allow you to preview your KPIs as end
users see them.

Event analytics

TIBCO's event analytics bundle combines multiple components to build, in TIBCO's
words, an "Understand-Anticipate-Act" analytic cycle. This system allows you

to stream data in real time through a predefined workflow, apply business rules,
generate forecasts based on current and historical values, apply statistical models,
and present the findings to decision makers and analysts, allowing them to take
preemptive action.
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It has many business applications across multiple industries:

* Financial Services —FX trading systems, pricing, smart order routing, real-
time profit and loss, auto-hedging, transaction cost analysis, compliance,
algorithmic trading, and market data processing

* Intelligence —Signals processing
* Manufacturing—Supply chain monitoring

* Retail and e-commerce — Real-time inventory and offers, dynamic pricing,
and customer engagement

* Telco—Network monitoring

* Online Gaming and Social Media—Fraud detection, cyber security, and
user behavior analytics

So how does it work?

TIBCO StreamBase

The first component of the event analytics bundle is TIBCO StreamBase, an event
processing platform that joined the TIBCO suite of products when the company
acquired StreamBase Systems in June 2013. StreamBase has over 150 pre-built
connectivity and visualization options that integrate with a variety of real-time
data feeds, messaging systems, high-capacity data stores, alternative programming
languages, and real-time interactive dashboards. It has over 40 market data/venue
adapters, over 50 general adapters, connectivity to general purpose and analytic
databases, multiple visualization options, and APIs for C++, C#, Java, .NET,

and Python.

The StreamBase engine differs from traditional database models by processing the
inbound data while it is in flight, streaming through the server, rather than storing,
indexing, and processing the data through queries. It can perform a multitude of
actions on the streaming data, applying aggregating functions, computing new
values, applying filters, performing buffered sorts, joining split streams of data,
and populating shared data tables to facilitate lookups.

To help you work with this complex data application, TIBCO provides a graphical
development environment called StreamBase Studio, which allows you to design,
test, and deploy streaming applications. You build the workflow using a palette of
operators, each of which has a set of properties that you can configure to manipulate
and redirect data streams and static data sources.
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For example, you could set up a workflow that captures key sales metrics for
the members of a sales team directly from a transactional system, merge those
metrics with historical data from a data warehouse to analyze the trend, and run
the numbers through a predictive algorithm to forecast whether individual sales
personnel are on track to meet their targets. The workflow can also be used to
initiate additional actions based on the results of the forecast.

StreamBase and TERR

The next component in the event analytics bundle is TERR, which we covered at the
beginning of the chapter. The idea here is to pass the data captured by StreamBase
to a predictive algorithm, which could be a built-in forecast or a custom algorithm
developed by a data scientist and implemented in TERR.

In our relatively simple example of projecting sales targets, we could project an
individual's sales against a predefined target for the year. The StreamBase workflow
can include actions based on the output of the predictive analytics, updating other
analysis and even e-mailing alerts.

In a more complex example, an event analytics workflow could be used to
track a manufacturing process in real time, streaming data from instruments
through predictive models and outputting the results to KPI and other types
of analytics dashboards.

Contextual analysis and mobile metrics

The final components in the event analytics bundle are contextual analysis and
mobile metrics. The predictive output from TERR gives you the basic alert, but you
will probably also want to dig deeper into the causes and context of the alert. The
StreamBase workflow can trigger a Spotfire Automation Services job to update a
prebuilt analysis file containing supporting visualizations with the projected data,
placing the sales trend in context and allowing an analyst or manager to reach more
informed conclusions and decisions.
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The relevant KPIs and predictions can also be updated in a Spotfire Mobile Metrics
implementation, giving the relevant audience a real-time Traffic Light overview of
the sales team's performance, alerting relevant managers whenever an individual
is trending below or above target, providing some detail on those trends, and even
providing a link to a more detailed, contextual analysis. All of this can be delivered
in a personalized way to any mobile device.

Spotfire data connectors

Way back in Chapter 1, Show Me the Data, we covered some standard ways in
which Spotfire can access data: delimited text files and Excel spreadsheets, SAS
datasets, and basic database connections to mainstream databases such as Oracle
and Microsoft SQL Server. In Chapter 5, Source Data is Never Enough, we looked at
information links and in-database analytics, but we still confined the discussion to
those mainstream data sources.

In the world of Big Data, there are many data sources that don't fit any of the
preceding categories and that require specific connectors. Since Spotfire v4.5,
TIBCO has been expanding the number of data connectors available. Spotfire now
has almost 20 native connectors, including Apache Hadoop/Hive, Cloudera Hive
and Impala, HP Vertica, Oracle Essbase, SAP HANA and NetWeaver Business
Warehouse, Teradata, IBM DB2 and Netezza, and Cisco ("Composite")
Information Server.

To install these connectors, a Spotfire administrator must first deploy the relevant
connector package on the Spotfire server. The connector is then automatically rolled
out to clients that log in to the server. In most cases, a driver must also be installed
on the machine running the data connector.

Once the connector is installed and configured, you treat it like you would any data
link, saving a shared data connection to the library or adding a local data connection
to an analysis. Some connectors support a basic, username-only authentication
protocol; others have more complete authentication models.

TIBCO provides further information on its website: http://support.spotfire.
com/sr spotfire dataconnectors.asp.

Hadoop

Apache Hadoop is a key enabling technology for Big Data analytics and is widely
used to manage large amounts of data, particularly unstructured or semi-structured
data. Hadoop is not so much a database as a combined data processing framework
and distributed file system for data storage.
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You need to use a programming platform such as MapReduce to process data

in Hadoop. Using this Java-based platform instead of a more traditional query
language gives you a lot of power and flexibility but also adds a lot of complexity
and requires specialist programming skills. Apache Hive provides the SQL-like
language HiveQL to translate SQL-type queries into MapReduce operations.

Cloudera is a provider of Apache Hadoop-based software, support, and services.
Another supported Hadoop provider is Hortonworks. Spotfire has connectors for
both providers.

It's important to stress that Hive is batch-oriented and not well suited to interactive
data analytics. It's best used to extract information from large quantities of
unstructured data, put some structure on it, and then feed it to an agile analytic
tool such as Spotfire.

Columnar databases

HP Vertica is a distributed, columnar database designed to handle large, fast-
growing volumes of data and provide very fast query performance across parallel
nodes. A columnar database organizes data in a columnar fashion, meaning that you
can extract designated columns over billions of rows in conventional database terms
in a matter of seconds. The database indexes each column to allow it to respond

to queries and return just the required columns, skipping the other columns and
therefore saving time scanning them. The time-saving becomes considerable when
you reach large data volumes.

SAP also offers a high-performance analytic appliance called HANA, which
is an in-memory, column-oriented, relational database management system
designed to handle both high transaction rates and complex query processing
on the same platform.

Online analytical processing

Oracle Essbase and Microsoft SQL Server Microsoft Analysis Services are
multidimensional database management systems optimized for online analytical
processing (OLAP), rather than online transaction processing. These products are
probably best known for their facility to slice and dice OLAP cubes.
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Teradata

Teradata is a massively parallel processing system running a shared-nothing architecture,
which means that each node in the distribution is independent and self-sufficient
and there is no single point of contention across the system. It is a powerful data
warehouse solution that offers scale and speed. It is used across a wide range

of industries.

IBM offers competing products (DB2 and Netezza), as does Pivotal Greenplum,
and Spotfire has native connectors for these systems too.

Cisco information server

Cisco's composite data integration platform collects data from multiple sources
across the enterprise into a unified, logical virtualized data layer for consumption by
frontend business and analytics tools such as Spotfire. Cisco information server has
its own connectors for many of the data management systems mentioned previously.

The main take-home message of this section is that Spotfire can hook into most

of the data management systems on the market, whether they are designed to
process unstructured data, provide quick parallel processing of human queries, or
build multidimensional "cubes." Many of these systems offer their own multitiered
business intelligence and analytics solutions. Spotfire, though by no means unique in
this regard, provides a central analytics integration point to explore and analyze data
from disparate sources. When you add TERR and Mobile Metrics to the mix, you
have a lot of options in your toolkit.

TIBCO Spotfire Advanced Data Services

We're going to finish this chapter with a look at TIBCO Spotfire Advanced Data
Services, which is an on-demand data integration service that allows you to

create aggregated and mashed-up views of business objects from multiple source
applications and deliver those views directly to Spotfire users or via the information
and library services on the Spotfire server. The resulting data views are well suited
for self-service visual data discovery.

In addition to all the standard database connections and specialized data connectors
supported by Spotfire, Advanced Data Services can also connect to database
applications such as Oracle E-Business Suite, Salesforce.com, SAP BW, SAP ERP,
and Siebel CRM, as well as other applications through web services APIs.
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Data delivery

The Advanced Data Services platform supports multiple data delivery mechanisms:
SQL (ODBC and JDBC), web services (HTTP, SOAP, and JSON), messaging (JMS),
URIs, Java, and application APIs.

Caching

The diversity of data sources and data usage types that converge on the Advanced
Data Services platform via multiple connectors and network connections requires
load management. The platform provides a set of connectivity tuning tools to help
ensure that the right balance is achieved and that the system is not, for example,
wasting resources trying to refresh large volumes of archived data in real time and
compromising the refreshing of data from a time-critical transactional database.
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The system can offload queries to a caching layer to uphold time-critical transactions,
it can speed data access to slow sources using an optional caching layer, and it allows
users to schedule data updates at specified frequencies so that data is available for
analysis when they need it.

Metadata modeling

The metadata modeling engine is the brain of the system. A graphical interface
studio allows developers to create metadata transforms for source API-based
applications to create a common logical layer in Spotfire. The goal is to create
reusable views that hide the physical data integration complexity from end
users, providing them with a more logical presentation that makes sense to
their business context.

For example, an end user might wish to view or analyze all available information
on a business object such as a customer, but they might not want, or might not have,
the required skills to negotiate multiple sources of information and figure out how
those sources are related in a data sense or how a metadata label in one source is
equivalent to the label in another. For example, is "ZMKT_CUST_NM" in SAP BW
the same thing as "ACC_NAME" in Oracle E-Business Suite?

Therefore, the IT department does all that work up front, creating a single logical
view of customer information and freeing the end users to apply their business
analysis and data visualization skills at the Spotfire frontend. The logical layer can
be updated by IT when necessary, but day-to-day dependency on IT development is
essentially eliminated.

There are benefits for IT as well because this logical layer can eliminate the need
to build and maintain additional data warehouses or data marts, thereby reducing
infrastructural capital and resource costs.

Query engine

At the heart of Advanced Data Services is a query processing engine that securely
queries, accesses, federates, abstracts, and delivers data to consume business
solutions on demand. The engine uses distributed query-plan optimization and
data-streaming technologies to create a query plan that optimizes processing

and performance.

As you might imagine, processing such diverse data streams, queries, and mashups
requires careful monitoring, and this is achieved using a feature-rich graphical user
interface console to monitor queries through the system.
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Summary

In this chapter, we have looked at some optional Spotfire components. Most are
unlikely to be universally deployed, although we've seen that one of them, TERR,
assuming you have Spotfire v5.0 or later, is actually available to all users of the
professional client. TERR is definitely worth a look, if only to use the built-in
advanced analytics tools, and if you have any interest in predictive analytics then
TERR is a must.

We saw how JavaScript can extend the functionality of text areas. If you want to
deliver clear and personalized KPIs to your mobile user community, then we've
seen how easy it can be to get up and running with TIBCO Spotfire Mobile Metrics.

For those interested in the analysis and monitoring of complex data streams in real
time, the event analytics bundle, incorporating StreamBase, offers a powerful and
sophisticated solution. This chapter should also have given you a good appreciation
for the breadth of Spotfire's data modeling and connectivity capability. With just an
overview of the range of data connectors supported by Spotfire and the capabilities
of TIBCO Spotfire Advanced Data Services, you should now have a greater sense of
the extent of Spotfire's potential as a hub for data integration, modeling, exploration,
and visualization.

We've been to the horizon and looked beyond it and have come to the end of this
book. The main purpose of this relatively short primer was to launch you into the
rich analytics landscape of the Spotfire platform. If it has also stretched you a little
and stimulated you to develop your analytics skills further, all the better.
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from System.Collections.Generic import
Dictionary 229
from System.Drawing import Color 229
from System.Drawing import Font 229
from System import
Array,String,Object 229
from System import Guid 229
import clr 229
import re 229
extract transform load (ETL) 123

F

feature layer

incorporating 208-210

using 208-210
Filter, Information Designer 110
filtering schemes 66
filter panel

customizing 88, 89
filters

about 64

applying 66, 67

check box filter 65

item filter 65

list box filter 65

manipulating 259

radio button filter 65

range filter 65

resetting 68

text filter 65
filter types 17
fitted curves

visualizations, annotating with 163, 164
folder permissions, Library Administration

interface 106-108

functions 227

G

generic visualization properties

about 241

example script 242
GeoAnalytics

URL 200
geocoding

about 205

applying 205-207
geographic drill-down 210-212
geographic information systems (GIS) 199
globally unique identifier (GUID) 108
Google Maps 199
gradient coloring 258
Graphical Table visualization 68-73
gross domestic product (GDP) figures 61
Groups and Licenses tab, Administration

Manager 102-106

guided analysis

building 274, 275

Department Performance page 280-282

History Arrows mode 283

Index page 275, 277

Projections page 277-280

H

Hadoop 310, 311
heat maps
used, for visualizing complex
multidimensional data 188-190
Heat Map visualization 188
Hide a filter group option 262
hierarchical relationships
visualizing, treemaps used 61-63
hierarchy nodes
Intersect method 138
LastPeriods method 135
NavigatePeriod method 137
ParallelPeriod method 136, 137
Parent method 135
PreviousPeriod method 135
used, for dicing data 133, 134
used, for dicing visualizations 169-174

[320]




used, for slicing data 133, 134

used, for slicing visualizations 169-174
histogram 38
History Arrows, guided analysis 283
History Arrows navigation mode 275
Holt-Winters forecast, TIBCO Enterprise

Runtime for R (TERR) 303, 304

HP Vertica 311
hypothesis 185

Image Layer 203
Import button, Library Administration
interface 108
inbuilt filters
using, in Spotfire 16-18
in-database analytics
used, for optimizing complex data
manipulations 153, 154
in-database views
creating 155-157
Index page, guided analysis 275-277
Information Designer
about 109
Columns 110
Data Source 110
Filter 110
Information Links 111
Join 110
Procedure 111
using 147
information link
building, to multiple source
data tables 147-151
building, which writes data back to
database 151-153
Information Links, Information Designer
about 111
Caching section 112
Conditioning section 112
Description section 112
Elements section 112
Filters section 112
Join path section 112
Parameters section 112

Prompts section 112

Properties section 112
inner join 149
interactivity

increasing, property controls used 81-85
Internet Information Services (IIS) 100, 306

IronPython
about 225
URL 226

IronPython scripts, metadata-driven

self-service analytics case study

ChangeDataTable 292
ChangeMetric 292
deployment page, creating 292, 293
RefreshMetadata 292
runtime scripts 294-296

item filter 65

J

JavaScript 304, 305

jobs, Automation Services
running 118

Join, Information Designer 110

K

KPI Page, metadata-driven self-service
analytics case study

calculated columns 290
document properties 291
hierarchies 291
scatter plot 291
source data 290
table 291
treemap 291
user inputs 290

KPI sets, Mobile Metrics
setting up 307

L

libraries 227

Library Administration interface
Export button 108
folder permissions 106-108
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Import button 108

using 106
Library Administrator 106
Line Chart visualization 49-51
list box filter 65
lists

about 227

used, for annotating data 90-92
logical layer 314

map chart
using, for nongeographical spatial
analysis 217-222
Web Map Service data, adding to 213-215
map chart layers 203
Map Chart visualization 199, 200
Map Layer 203
marked items
details, obtaining of 90
Marker Layer 203
marking
about 43, 239
behaviors, setting 45-49
color, changing 44
metadata 284
metadata-driven self-service analytics
case study
about 286, 287
base template 290
IronPython scripts 291
metadata 288
source data 289
metadata modeling, TIBCO Spotfire
Advanced Data Services 314
metadata table/spreadsheet
example 286
metrics
creating, calculated columns used 124
Microsoft Active Directory 102
Microsoft Excel spreadsheet
importing, into Spotfire 9-11
Microsoft Online Analytical Processor
(MSOLAP) 307
Mobile Metrics
about 306

KPI sets, setting up 307
Model Page 301
multiple source data tables
information link, building to 147-151
multiple sources
data, merging from 138

N

narrow tables
versus wide tables 142
nongeographic spatial analysis
map chart, using for 217-222
nonparametric statistics 182
normal data distributions
reference link 182

(0

object orientation 227
ODBC
about 24
connection, setting up in Microsoft
Windows 7 25, 26
connection, using in Spotfire 27-29
on base percentage (OBP) 124
online analytical processing (OLAP) 311
Open Database Connectivity. See ODBC
optional components, Spotfire
Spottire Advanced Data Services 101
Spotfire Desktop 101
Spottire Statistics Services 101
OVER functions 133

P

pages
about 233
example script 234
panels 240
parallel coordinate plots
used, for profiling data 192-196
Parallel Coordinate Plot visualization 192
parametric statistics 182
Pareto chart 179
Pie Chart visualization 51, 52
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pivot aggregation
examples 176,177
pivot transformation
used, for transforming data structure 143
predictive modeling, TIBCO Enterprise
Runtime for R (TERR) 301, 302
Preferences tab, Administration
Manager 102, 106
primary elements
data tables 239
manipulating, in analysis file 232, 233
marking 239
pages 233
panels 240
properties 236-238
referencing, in analysis file 232, 233
visualizations 234
Private Bookmarks 96
Procedure, Information Designer 111
programming concepts
control structures 226
functions 227
libraries 227
lists 227
object orientation 227
Projections page, guided analysis
about 277,278
calculated columns 279
combination chart 280
custom filters 279
graphical table 280
hierarchy column 278
Link to Index page 279
sliders 278
properties
about 236
example script 238
property controls
used, for increasing interactivity 81-85
proportions
visualizing, pie charts used 51, 52
Public Bookmarks 96
Python
about 226
URL 226

Q

query engine, TIBCO Spotfire Advanced
Data Services 314

R

R 300
radio button filter 65
RAG value 285
range filter 65
reference lines
about 251, 252
script example 253
visualizations, annotating with 163, 164
RefreshMetadata script 292
relational database model 7
relationships
visualizing, scatter plots used 53-60
representative metadata content
BaseTable 288
MetadataBusinessRules 289
MetadataKpis 288
rows, adding to table
about 271
script example 271
R Project for Statistical Computing
URL 300

S

SAP 311
Scatter Plot visualization 53-60
scripts
creating 230-232
skewed data distributions
reference link 182
source data, metadata-driven self-service
analytics case study 289
spatial analytics 199
Spatineo
URL 213
Spotfire
core components 100, 101
data, adding from files 8,9
filters 64
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inbuilt filters, using 16-18
marking 43
optional components 101
Table visualization 34
Spotfire 6.5 119,120
Spotfire Advanced Data Services 101
Spotfire Analyst 112,113
Spotfire API 228
Spotfire Automation Services 100
Spotfire Business Author 100, 115, 116
Spotfire Client 101
Spotfire Consumer 114, 115
Spotfire Database 100
Spotfire data connectors
about 310
Cisco information server 312
columnar databases 311
Hadoop 310, 311
online analytical processing (OLAP) 311
Teradata 312
Spotfire Desktop 101
Spotfire Professional Client. See Spotfire
Analyst
Spotfire Server 100
Spotfire Statistics Services 101
Spotfire Web Player 100
SQL statement
anatomy 30
statistical measures
summarizing, summary tables
used 186, 187
visualizing, box plot used 182-185
visualizing, whisker plot used 182-185
Step-by-Step navigation mode 275
StreamBase Studio 308
structured file types
importing, into Spotfire 13
summary information
providing, at glance 86, 87
summary tables
used, for summarizing statistical
measures 186, 187
Summary Table visualization 186
system monitoring tools 118, 119

T

table

reading 262, 263
table visualization

about 248

script example 249
Table visualization

about 34

color properties 37

Columns property 36

Data property 36

General property 35

Show/Hide Items property 36
tabular presentations

enhancing, graphical tables used 68-73
tags

used, for annotating data 93, 94
tasks

automating, Automation Services used 117

Teradata 312
text areas
used, for framing analysis 76-79
text file
importing, into Spotfire 12
text filter 65
text values 84
TIBCO
URL, for documentation 99
URL, for Spotfire data connectors 310
TIBCO Enterprise Runtime for R (TERR)
about 101, 299, 300
data functions 300
expression functions 301
Holt-Winters forecast 303, 304
predictive modeling 301, 302
URL 300
TIBCO Spotfire Advanced Data Services
about 312
caching 313, 314
data delivery 313
metadata modeling 314
query engine 314
TIBCO Spotfire Desktop 99
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TIBCO Spotfire Library Administration
license 106
TIBCO StreamBase 308, 309
treemap 61
Treemap visualization
about 62
Color property 63
Hierarchy property 62
properties 62
Size property 62
trellising 42, 249
trends
visualizing, line charts used 49-51
triple exponential smoothing technique 303
tuple 239

U

unpivot

reversing 146, 147
unpivot transformation

used, for transforming data structure 143
Users tab, Administration Manager 102, 103

\"

view 30

visualization properties
custom expressions, applying to 160, 161
manipulating 240

visualizations

about 234

dicing, hierarchy nodes used 169-174

dividing, across trellis grid 42

enriching, with color categorization 36-38

example script 235

exporting 196-198

publishing 196-198

slicing, hierarchy nodes used 169-174
visualizations, annotating

with error bars 163, 164

with fitted curves 163, 164

with reference lines 163, 164
visualization-specific properties 244-246

w

W3Schools

URL 76
Web Map Service data

adding, to map chart 213-215
Web Map Service (WMS) Layer 203
whisker plot

used, for visualizing statistical

measures 182-185

wide tables

versus narrow tables 142
wireframes 287
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