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Preface

The goal of this book is to introduce and explain the reporting capabilities of
Dynamics NAV in detail. Starting from the beginning, this book will introduce you
to the report designers and explain how you can create and customize reports in
Dynamics NAV. The book also looks at topics in depth to explain and demonstrate
the typical issues you may encounter in your daily life regarding reporting and
Dynamics NAV using practical real-life scenarios.

After reading this book, you will understand how to manipulate Dynamics NAV for
it to produce the reports and analytical data that you want, when you want it, and in
the format you want it.

What this book covers

Chapter 1, How Do I Start to Create a Report?, explains how to create a report in
Dynamics NAV. This chapter explains that the report development can be done
in two steps: by creating the data model and then the layout. It also explains how
to include captions and labels. Then, it dives into Visual Studio, explains how to
create the layout, and demonstrates the difference between Visual Studio and
Report Builder.

Chapter 2, Getting Started with the Tablix, covers how to use the Tablix control when
we create the layout of the report. This chapter explains how the Tablix can be used
as a List, Table, or Matrix, and demonstrates the differences between them, and also
discusses when to use each. This chapter also covers the different techniques of how
to filter, sort, and group information in the report layout. It also introduces

you to some important properties.

Chapter 3, Expressions, discusses the expressions and how they can be used to
generate values for certain properties.
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Preface

Chapter 4, Data Visualization Techniques, explains that creating a report is not difficult,
but making it easy to understand so that you can spot trends and learn from your
data takes some consideration. The main goal of a report is to communicate the
information clearly and effectively, for example, through graphical means. A report
needs to create insights by communicating its key aspects in an intuitive way. In
this chapter, you will learn about the different techniques available in Microsoft
Dynamics NAYV to visualize the information.

Chapter 5, Document Reports, explains how the RDLC report layout for documents,
such as sales invoices, is created. We will explore this in detail with the most
important workarounds, how and why they are required, and explore some
alternative solutions.

Chapter 6, Tips and Tricks, contains tips, tricks, and useful things to know when
developing reports or to speed up report development. It also contains recipes, or
report design patterns, on how to show a header or footer on the last page, place it
at the bottom, use a query in the dataset, optimize the report performance, create
hyperlinks, reusable report components, or templates, report scheduling, and how to
upgrade reports.

Chapter 7, Performance Optimization Techniques, contains tips, tricks, and recipes on
how to optimize or performance tune a report.

Chapter 8, Word Report Layouts, introduces you to the built-in Word report layouts
and explains how to customize them. This chapter also explains how to build a
new Word layout reusing an existing Word invoice template, how to refactor and
upgrade datasets for Word report layouts, and how to schedule a report to execute
on the server side.

Chapter 9, Power BI, introduces you to the world of Power Bl. Power BI can be

used to extract data from Dynamics NAV, via ODATA web services, so that you

can create Bl reports in Excel, using simple pivot tables and charts, or you can make
use of Power Pivot to create a more complex and optimized data model. It also
covers Power View, a tool used to build interactive data visualizations on top of a
Power Pivot data model. Last but not least, it also introduces Power BI in Office 365
and Q&A, a feature of Power BI in Office 365 to generate reports by simply typing in
a question.

Chapter 10, Reporting Services, introduces you to the Reporting Services of SQL
Server. This chapter explains how you can use reporting services, as a free report
development tool, as an alternative tool to create reports on top of a Dynamics NAV
database in SQL Server.
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Chapter 11, Charts in Dynamics NAV, introduces you to the built-in chart
designer in Dynamics NAV. It's frequently used by end users to create charts
in Role Centers. This chapter also covers the business charts and how to customize

them, as a developer.

What you need for this book

2015 R2 Management Pack for
System Center

Name of the Actual Name Download link
Software
Dynamics Nav Microsoft Dynamics NAV https://mbs.

microsoft.com/
partnersource/global/
deployment/downloads/
product-releases/
msdnav201l5download

Report Builder Microsoft® SQL Server® 2014 http://www.microsoft.

2014 Report Builder com/en-in/download/
details.aspx?id=6116

Report Builder 3 | Microsoft SQL Server 2008 R2 | http://www.microsoft.

Report Builder 3.0 com/en-in/download/

details.aspx?id=42301

Visual Studio Visual Studio Community 2013 | https://go.microsoft.

Community com/fwlink/?LinkId=5326

edition 06&clcid=0x409

Microsoft Office Microsoft Office 2013

2013

Visual Studio Download Latest SQL Server https://msdn.microsoft.

Data Tools Data Tools com/en-us/library/

mt204009.aspx

Who this book is for

Basically, this book is for everyone who uses Microsoft Dynamics NAV or
has an interest in the reporting capabilities of NAV. This book does not have
a lot of prerequisites, although it mainly focuses on Dynamics NAV, RDLC,
and Business Intelligence.

[ix]
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Preface

This does not mean that this book has no technical depth and you don't require

any technical skills. On the contrary, many parts of the book will cover the technical
aspects, development techniques, and reporting tools for Dynamics NAV in

great detail.

If you want to get an impression of what's possible inside and outside the box of
Dynamics NAYV, then this book will give you a great overview. If you are interested
to know how to attach other reporting or business intelligence products to Dynamics
NAYV, then this book will also give you an overview of these possibilities.

You might be an application developer, a power user, or a technical decision maker.
Regardless of your role, I hope that you can use this book to discover the reporting
features in Dynamics NAV that are most beneficial to you.

Conventions

In this book, you will find a number of styles of text 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 report.rdlc file is imported into the report object."

New terms and important words are shown in bold. Words that you see on the
screen, in menus or dialog boxes for example, appear in the text like this: "Use the
View/Layout menu to open the layout and create the RDLC file."

& Warnings or important notes appear in a box like this.
i

a1

Q Tips and tricks appear like this.
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Reader feedback

Feedback from our readers is always welcome. Let us know what you think about
this book —what you liked or may 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 feedbacke@packtpub.com,
and mention the book title via 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 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/4731EN_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 would 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 on our website, or added to any list of
existing errata, under the Errata section of that title. Any existing errata can be viewed
by selecting your title from http: //www.packtpub.com/support.
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Preface

Piracy

Piracy of copyright 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 copyright@packtpub.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

You can contact us at questionse@packtpub.com if you are having a problem with
any aspect of the book, and we will do our best to address it.
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How Do | Start to Create a
Report?

In most implementations, the focus is on customizing the Dynamics NAV application
to meet the needs of the organization and sometimes also future needs. The effort
that is required for reporting in general is often underestimated and unfortunately
assigned to the least experienced consultants, who have to create/adapt document
reports according to customer requests.

Personally, I believe reporting is one of the most important aspects of an
implementation. It should therefore be given importance from the outset, in the
analysis phase of the project. The kind of information you want to retrieve from your
ERP system and the way you want to retrieve this information has a big impact on
the implementation of the system. Doing this correctly at the beginning of a project
can, and will, save a lot of time, money, and frustration. The unfortunate reality

is that many partners and/or customers look at reporting first when they want to
reduce the cost of an ERP implementation project.

This chapter is an introduction to creating reports in Dynamics NAV.

I will start by stating what a report is, and how standard Dynamics NAV includes
all sorts of reports. Then, I will explain that report development is always done in
three steps: creating the data model, then the layout and, last but not least, testing
the report.

When creating the data model, I will guide the user and explain how to create a
dataset, starting with a simple dataset consisting of one data item and then make it
more complex by introducing multiple data items and explaining/demonstrating
the effects on the dataset of the way you build data items.

[11]



How Do I Start to Create a Report?

I will also explain how to include captions and labels. Then, I will dive into Visual
Studio and explain how to create the layout. I will also explain and demonstrate the
difference between Visual Studio and Report Builder.

What is a report?

Reports have several purposes in Dynamics NAV. The purpose of a report is to print
or visualize information from a database in an intuitive and structured way. For
example, a report could be a list of customers, vendors or items, or a combination of
customers and items sold.

Some reports are used to communicate with third parties. These reports are called
document reports. Examples of document reports are sales invoices, credit memos,
and so on. For every document in the application, a document report is also created.

Apart from printing information, some reports have no layout and are used only
to process information. These reports are considered batch jobs or processing-only
reports. You can compare them to code units but with the advantages of the report
dataset designer and request page options.

_ There are many different types of reports in standard NAV. For a more
% comprehensive listing of the standard reports, please have a look at:
o

https://msdn.microsoft.com/en-us/library/
hh174014 (v=nav.80) .aspx

From the users' point of view, everything starts with the Dynamics NAV application
and their experience will vary depending on the Role Center they are assigned to.
Dynamics NAV is all about the RoleTailored Client and the RoleTailored Client
always opens with a Role Center page. A Role Center is like a dashboard. It is

the starting page in Dynamics NAV and on it you will find the links to all the
information you need.

[2]
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This is an example of the Role Center for the Order Processor role:

Y ES e | CRONUSRRLGENY » Heme »

e

Sles Deders
e Actnities
Blanket Sales Orders
4 Setlp Cues

Sales Invesees
Sales Return Orders

& Sabws Comdit Mprmrons
Itema
Custeanirs
Hem Fenaly
Sales bournals
Cantr Receipt Joumnats

-
Lee
nts

Role Center - Verkooporderverwerker

a|
- Sales Cutomer - Crder
ders Summary

Hagate

Poew Labes Cluste

P Sakae Dirdas

Miew Yales Fetuen Ores
P Sadae Cradit Masmo

CRONUS BELGIE N )|

Traiing Sales Orders al
i show + [EPeicdLength = o) Opticns = £ Refosh  &® Setup

Al QederyMonth|be. ef Ordens|. (Updated s 15:21:43)

4o
& . - - . .
]

D016

AmI0I6  KAZDIG  AugI0N6  SepR01G O
My ltems -
B Marage Lt Oper M Find
Hembo. . Oeseription Uini Pei
Report Inbox =
[=] Shew BT Ureeod Reperts X, Delete
Created « Destrigtion Cutput Type
ot T
My Notifiestions »
Feom Crested  Nete Page

Diate

Depending on the Role Center you are on, the ribbon will contain different reports.
You can also access reports on other pages. For example, you can access reports in
the menu at the top of the window on the Customer Card page:

HOME

Customer

ACTIONS

Customer

General

NAVIGATE

Customer -
Detailed Aging - labels Balance to Date

REPCRT

CRONUS BELGIE NV @
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When you go to Departments in the RTC, you can go to any department, for
example, Sales & Marketing. When you click on Department, different categories
appear in the content window:

G v &% CRONUSBELGIENV » Departments » Sales & Marketing »

Depart t: :
St Sales & Marketing
I Financial Management

Choose by department
= Sales Marketing
Order Processing
Marketing Order Processing Inventory & Pricing
Inventory & Pricing
I Purchase
«.0r choose by category
' Warehouse
' Manufacturing [ Lists
Jobs 7| Tasks
Resource Planning [@] Reports and Analysis
b Service Di. Decuments
Human Resources €0 Archive

> Administration . .
;? Administration

Click on Reports and Analysis and you get an overview of all the reports that
are related to Sales & Marketing. As you can see, the reports are divided into
different groups.
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These groups correspond to the groups defined in the menu item as defined in the
MenuSuite designer for the Sales and Marketing menu. In each group, you will find

links to reports:

Sales & Marketing, Reports and Analysis

Analysis & Reporting
Sales Budgets

Sales Analysis Reports

Sales Analysis by Dimensions
Production Forecast

Item Dimensions - Detail

Item Dimensions - Total

Sales

Reports

Contacts

Contact List

Contact - Company Summary
Contact - Person Summary
Contact Labels

Questionnaire - Handouts
Cuestionnaire - Test

Customers

Customer List

Customer Register
Customer - Order Summary
Customer - Order Detail
Customer Labels
Customer Top 10 List
Customer/ltem Sales
Sales List

Customer Balance to Date
Customer Trial Balance

Salespeople/Teams

Sales Statistics
Salesperson Sales Statistics
Salesperson Commission
Salesperson To-dos
Salesperson Opportunities
Team To-dos

Opportunities
Opportunity - List
Sales Cycle - Analysis
Opportunity - Details

This kind of classification of reports is available in every section of the Departments

suite in the RTC.
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The request page
The first thing you see when you run a report, for example the Customer Top 10
List, is the request page:
- ACTIONS REPCRT
|E| E E Saleprson - Sales Statistics

— t
Custorner - Orcer Customer - Bustomer/
Summary Too 10 Listalem Sales |1 Inventodk - Sales Back Qrders

v ACTIONS CROMNUS BELGIE NV e
Clear
Filter
Options A
Show: Sales (LCY) Y]
Quantity: 10

Chart Type: | Bar chart

Customer

Show results:

XK Where MNe. ~ is Enter a value.

X And Customer Posting Group ™ is Enter a value.

X And Currency Code  ~ is Enter a value.
+ Add Filter

Limit totals to:

K Where Date Filter ~ is Enter a value.
= Add Filter

Print.. =~ Preview Cancel

The request page allows you to decide how you would like to view the report. At
the top, there's a choice of Options. This contains options to change the type of
visualization, or the way that the report behaves. Not all reports have an Options
tab. The request page contains a tab where you can apply filters. In this example, you
can apply a filter on specific fields, or on any other field from the underlying table of
the report. If the table contains FlowFields, then you also have the option to limit the

totals of the FlowFields. In other words, limiting totals means applying FlowFilters
to the FlowFields.
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To summarize, a request page allows the user to specify options and filters before
generating the report layout.

You can then print or export the report to a specific format such as Word, PDF, or
Excel with the buttons at the bottom of the request page, or you can schedule the
report for it to run later.

The report viewer

When you preview a report from a client computer, the report is displayed using the
report viewer:

E CRONUS BELGIE NV @

Customer - Top 10 List

I4 1 of 1 b bl & 3@ W HE- | 100% - Find | Mext
(Customer - Top 10 List 15-02-2015 -
Period: Page 1
CRONUS BELGIE NV STEVEMR\STEVEN
Ranked according to Sales (LCY)

= = = Balance *

Ho. Name Sales {LCY) {LCY)

10000 Wfan Terp Kantoorinrichting 2639919 261 131,89
49858585 Hotel Pferdesee 2229871 2229871
43687129 Designstudio Gmunden 2126496 2126496
47563218 Klubben 18 232,90 18 232,90
20000 Anton Geestig Adviezen 10 009,43 14974158
30000 Koopmans Verzekeringen BV, 944970 542203 38
49525252 BeefHouse 929403 23543,03
496336683 Autohaus Mielberg KG G 395,60 15 252,62
32656565  Antarcticopy 400025 4 826,02
35063852 Heimilisprydi 313513 313513

Total 130 479,90 1061 720,22
Total Sales 140 160,27 1416 120,48
% of Total Sales 93,10 75,00
v

The report viewer is launched from the report request page,
L= but this is explained in a later section.

[71
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How Do I Start to Create a Report?

The report viewer allows reports to be embedded in Microsoft Dynamics NAV
client applications. The report viewer control is installed automatically on:

* Any client computer, for viewing reports from the Microsoft Dynamics
NAYV client

* The Microsoft Dynamics NAV Server, for using the SAVEASEXCEL,
SAVEASWORD, and SAVEASPDF functions

* The computer running the development environment, for compiling reports
The report viewer is used when you preview the report if you are running a report

from the Windows client. The report viewer supports user interaction and renders
areport as an HTML page behind the scenes.

At the top of the report viewer there's a toolbar that provides navigation, search,
export, and print functionality:

1 of 1 =S = T - Find | Mext

You can save a report as an Excel, PDF or Word file. The same report can have

a different appearance and functionality, depending on the rendering format that
you select. For example, reports that have links, document maps, and bookmarks
might not work properly if the report is saved to a file. A report layout in a different
file format might include additional pages or white space, depending on how items
are aligned.

1
‘Q It's best to test the development with all render extensions

(Preview, Print, PDF, Excel, and Word)

At runtime, users can use the print commands on the ReportViewer toolbar to open
a Print dialog box, preview the report in print layout, and configure the page setup,
prior to printing.

You can also print a report from within the report viewer but note
that, if the function CurrReport . PREVIEW is used in the code,
T the Print button will not be available in preview mode.
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Print support varies depending on whether you are using the Web server control or
Windows Forms control.

For more information about print support, refer to the following link:
/S https://msdn.microsoft.com/en-us/library/ms251693.aspx

Report development phases

Before you start to develop a report, you should think about what exactly you want
to achieve. Ask yourself the following questions:

*  Who is the report intended for?

*  What is the purpose of the report?

* How is the report going to be used?

*  Where should the information come from?
* How should the information be visualized?

It doesn't matter what technology you are using, the development of a report always
boils down to two things: the data model and the layout.

The data model phase

The data model is actually the most important phase in report development, because
if you get it wrong or if you have to make fundamental changes to it, it usually
means you will have to redo the layout. So, take your time to think about the data
model thoroughly.

This means that you have to know what information is required in the layout and
where it is from. Are you going to use one or more tables? Is the same information
available in different tables, in that case, which one are you going to use?

. Remember, in Dynamics NAV, information travels from the master
% tables, via documents and/or journals, towards ledger entries and
— posted document tables. Some information is copied from one table
to another, in order to keep track of history or changes.

[o]
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Make a list of all the tables that contain the information and then decide which ones
you are going to use. In real life, this probably means you will have to consult an
expert or a business user and explain that the information they require resides in
multiple tables, so they can make an informed decision as to which table you should
use in the report.

Ledgers or Posted Documents?

M Dynamics NAV allows posted documents to be deleted after they
Q have been printed. So, if confronted with the choice of using ledger
entry tables or posted document tables as data sources for a non-
document report, I recommend using ledger entries.

Once you have defined which tables you are going to use, you will need to think
about the relations between the tables, how you are going to link the tables, and also
in what order? The order will have an influence on the performance of the report, but
also on the kind of information that might be missing.

For example, if you are asked to create a report to display inventory by location, the
questions you should ask are:

* What is inventory, is it the sum of the quantities in the item ledger entry
table?
*  What quantity field should I use: Quantity, Remaining Quantity...?

e  Whatis a location? Is it the Location Code field in the Location table or
something else?

* Do Ineed to include items for which there is no inventory?

* Do Ineed to include locations for which there is no inventory?

* Do Ihave to display the item number or also the description?

* Should I include any translations, substitutions, variants, or cross-references?

The answers to these questions will define which tables and fields you are going to
include in the data model and in which order you are going to iterate over them.

[10]
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A good idea is to make a draft drawing of the layout of the report you
want to create on a piece of paper. Write down the fields that need to be
visible on the report and then find out which table they are from. After

\\l that, if there are multiple tables, find out how the tables are related and
write that down. Having an entity relationship (ER) model helps a lot
here, especially in a customized database.

In this way, when you open the designer, you already know what you
need to do. Both novice and experienced developers make the mistake
of not thinking before they begin. It can then get confusing very quickly.

A good suggestion is to have a requirements session with the user, during
which you can create a mock-up of the report. Then you can define each field,
column, grouping, sorting and printing option. Based on this session, you can
then create the data model for the report. This mock-up is also referred to as a
format design document.

The layout phase

Although the data model is important for the reasons I just explained, the layout of
the report determines how the user will perceive it. So, if the layout is not easy to
interpret, or if you can't see the wood from the trees, however cleverly you construct
the data model, the report is not going to be used.

There are many out of the box reports in the Dynamics NAV application and most of
them are never used. One of the reasons is that they have an inadequate layout.

How do I visualize the information such that the report clearly reveals its intention
and the user quickly finds what he or she is looking for? That's the most important
question to ask when creating the layout.

Creating a report is not difficult, but making it easy to understand, so that you can spot
trends and learn from your data, takes some consideration. The main goal of a report is
to communicate information clearly and effectively, for example, graphically. A report
needs to create insights by communicating its key points in an intuitive way.

Using the example of the inventory by location report, you might consider how you
are going to visualise the inventory. Are you going to display a number, or a data
bar? Is it important to include a key performance indicator, for example compare the
current inventory with the reorder point (or some other important value)? Or are we
using items with an expiry date? If so, do items close to expiry need a different color?
Then, in what order are you going to display the locations and items?

[11]
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The testing phase

Testing is a phase that is often neglected, for different reasons. The most frequent
excuse for the lack of tests is not having enough time. That might actually be true
when you are developing the report, but, in the end, when users complain about
bugs and missing functionality, you will wish you had tested more thoroughly.

Of course, this needs to be specified in your report's design document. Its test criteria
should mention which formats the report needs to be tested in.

Another reason tests are usually dismissed or poorly carried out is a lack of
understanding of the business case. How is the user going to use the report? Is all the
information on there, and is it correct? As a developer in the NAV world, you have
to put yourself in the shoes of the user. Only then will you truly understand if what
you developed is ready or not.

Tests should include export into different formats (PDF, EXCEL, WORD) and
actually printing the report on a printer. Test it on different clients: Windows,
web, and tablet.

Using the example of the inventory by location report, a test verifies if the inventory
is correct and corresponds to the inventory on the item card. Are there any locations
or items missing from the report?

Report development tools

The development of reports in Dynamics NAV is done with different tools. You
use the report dataset designer to create the dataset, which opens from the object
designer in the Dynamics NAV Development Environment. You can choose to use
either Visual Studio or Report Builder to create the layout.

Depending on your version of Dynamics NAV you will have to
= use different versions of Visual Studio.
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What do | use to develop the data model?

You use Report Dataset Designer in the Microsoft Dynamics NAV Development

Environment to define the dataset of a report. This is how you open it:

1. In the development environment, on the Tools menu, choose Object

Designer.

2. In Object Designer, choose Report, and then choose New.

=
X Language._ Q000
Shife=F12
i Debugges Object Designes P
Loom Cid=F2
i | Report 0 - Report Dataset Designer
e Trarmilate ( _)
% Eoan bk “ E ?‘:.:1 Daka Source

Fit

Error List

Duild Server Application Objects

Sy, Schemna For All Tables

How do | create the report layout?

There are two types of report layouts: client report definition (RDLC) layouts and
Word layouts. To create an RDLC layout, you use Visual Studio Report Designer or
Report Builder from the Microsoft Dynamics NAV Development Environment.

The RDLC layout is the most flexible. By this, I mean that, from a technical point
of view, you have the ability to use expressions to determine how and when data
should be visualized. The Word layout is restrictive and imposes limitations on the
way you create the dataset.

In this chapter, I will focus on the RDLC layout. The Word layout is explained in
Chapter 8, Word Report Layouts.
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Built-in and custom layouts

A report can have multiple layouts. In the development environment, a report can
have one RDLC layout and one Word layout. These are the built-in layouts, because
they are a part of the report object and are stored inside the report object. You can see
this when you export the report object to a text file, as the RDLC and Word layout
are then included.

A user can also create a custom layout with the Dynamics NAV application, which is
based on the built-in layout. The idea is that a user can customize the built-in layouts
according to their needs. In this way, a user can switch between different layouts for
the same report. These custom layouts are not stored in the report object, they are
stored in a separate table: 9650 report layouts.

In a multi-tenant Microsoft Dynamics NAV deployment, the
. built-in report layouts are stored in the application database because
& they are part of the report objects. Therefore, built-in report layouts
L are available to all tenants. Custom report layouts are stored in the
business data database, therefore they are specific to the tenant. This
enables you to create separate report layouts for each tenant.

I recommend not creating too many report layouts. It is very convenient to have
multiple layouts but it can get confusing and difficult to manage.

Building the data model

The data model of a report is designed in the report dataset designer and will
become the dataset for the layout. The runtime dataset is flat and is generated from
the data items (tables). The layout will be rendered on top of the dataset.

Flat means that the dataset consists of rows and columns. For example, when you
combine two tables that have a one-to-many relationship, such as the sales header
and sales line, the dataset will consist of the columns from both tables and a row for
every line, in which the columns from the header table are repeated. So, at runtime,
the dataset looks different when compared to the definition of the dataset in the
report dataset designer, where data items are indented. I will explain in more detail
later in this chapter how the dataset is flattened and columns from different data
items are combined.
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The following screenshot is the dataset of the Report 1305 Mini Sales - Order.
As you can see, it contains many tables and columns:

Report 1305 Mini Sales - Order Conf. - Report Dataset Designer Elg
E.. Data Type Data Source Name ...
NE] [+ sales Header Header
Column CompanyAddr[1] CompanyAddress1
Column CompanyAddr[2] CompanyAddress2
Column CompanyAddr[3] CompanyAddress3
Column CompanyAddr[4] CompanyAddress4
Column CompanyAddr[5] CompanyAddresss

Column

CompanyAddr[&]

CompanyAddresss

= Dataltem Sales Line Line

Column "Line No.™ LineNo_Line
Calumn Amount AmountExcudingVAT _Line
Column FIELDCAPTION{Amount) AmountExcludingVAT _Line_Lbl
Column “Amount Including VAT™ AmountIndudingVAT _Line
Column FIELDCAPTION("Amount Induding VAT™) AmountIndudingVAT_Line_Lbl
Caol SCript i
Column VAT %" WATPCt_Line
Calumn FIELDCAPTION(™VAT %7) VATPCt_Line_Lbl
Calumn TransHeaderAmount TransHeaderAmount
=] Dataltem Assembly Line Assemblyline
Dataltem VAT Amount Line VATAmountline
Dataltem VAT Amount Line VATClausel ine
Dataltem Report Totals Buffer ReportTotalstine
Dataltem Integer Totals W

The following is a screenshot of the dataset of this report at runtime:

ALTIONS
(#7Emad as Atachment [ Expartas XML WS Print Page..

About This Report: Order Confirmation

raDate... OrdeNoCepti.  HomePageCa..  EmailCaption BadioCumtNo .. PricesincVAT..  DimText Di SaleslineAmt.. Desc Salesline  NNCSalesline.  NNCS
ot Oate  Order No. Home Page E-Mad Eil-to Custem.. Prices Includn._. <2 s bid L s> A L Lis
wDate  Order No. Home Page E-Mad Batto Cumtom. Prices Includin.. <> <> <« 188350 = =000 INNSERUCK Ka... 196350 #5200
wOste  OrderMo, Harme Page E-Mad Eiap Custem. Prices Includin_ <2 < e 50450 ,880.00 INNSBRUCK Ka... 288810 o000
AOate  Drder No. Harme Page E-Mud Bilto Cuttom. Pres Includm_ <3

< [ —

As you can see, the dataset at runtime consists of rows and columns. There is a
column for every column in the dataset designer, and a row for every record from

the data items. This is referred to as a flat dataset, as against the data items, which
are indented.
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To visualize the dataset of a report at runtime use Ctrl + Alt + F1, or About This
Report, as shown in the following screenshot:

Page * 0 Microsoft Dynamics MAY Help
Help ]
About This Report
o About Microsoft Dynamics NAV
p_— -

When you select About This Report, the system tells you that you

have to run the report again to see the data. Actually, you have to
enable this feature before you can see the dataset. This means, of course,
that you have to run your report twice, just to be able to see the contents
of the dataset.

»  The information in the About This Report page can also be exported
% to Microsoft Word or Excel or to an e-mail in Microsoft Outlook. A
T user can then forward this information to the helpdesk or whoever is

providing support.
If you click on the About This Report feature in the request page of the
report, then it is also enabled. After that, at runtime, you can click on
About This Report and the dataset will contain data. In this way, you
don't have to run the report twice to be able to see the dataset.

Understanding the report dataset designer

In this section, I will explain how to use the report dataset designer to create a data
model for your report.

Building the dataset

Building the dataset is an important process because it determines where and how
the data becomes available in the runtime dataset and so will have an impact on how
you design the layout.
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Data items and columns - fields, variables, and

expressions

You design the dataset in the Report Dataset Designer, based on data items
and columns. Data items link to tables in the database and columns link to fields
or expressions:

Report 0 - Report Dataset Designer = E

E.. Data Type Data Source Mame L...
*» =

A column can be a field in a table, but it can also be an expression, a variable or
a text constant.

Let's start with an example and create an item list report. The idea is to display a
list of items, so I will use the Item table as my data item and I will add the number,
description and inventory as columns.

In the dataset designer, add a Data Type Dataltem and Data Source Item line, then
use the field menu button to select the fields from the Item table:

File Edit View Format Tools Window Help

0B e O
Report 0 - Report Dataset Designer
E..Data Type Data Source Name
= Dataltem Ttem <Item>
Calumn Ttem, No.” Na_Item
»  Coumn Ttem. Description .| Description_Ttem
Calumn Ttem Inventory Inventory_Item Field Caption Data Type
A
No. 2 No. 2 Code20
b Desaipton________JDesarption____[Texts0__|

Search Description Search Description Codes0

Description 2 Description 2 Textso
Assembly gl Assembly BOM Boolean

2590 of Measure Base Unit of Measure Code10

Price Unit Conversion Frice Unit Conversion Integer

Type Type Optian

Inventory Posting Group  Inventory Fosting Group Code10

Shelf No. Shelf No. Code10

FESlE Item Disc. Group Item Disc. Group Code20
Allow Invaice Disc. Allow Invaice Disc. Boolean

Statistics Group Statistics Group Integer

The Field Menu allows you to select any of the data item fields and add them to the
report without having to type in the Name of the field.

[17]
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. Inthe Field Menu window, select one or more fields that you want to
% add to the report dataset. Select multiple fields by holding down the
o Shift key or the Ctrl key. Choose the OK button to add the selected
fields to the dataset.

All names in the Name column must be unique and Common Language
Specification (CLS) compliant. You will notice that, when using the Field Menu,
the field name consists of the field name, an underscore, and the data item name.

More information about the Common Language Specification is

available in the MSDN Library at https://msdn.microsoft.
’ com/en-us/library/12a7a7h3.aspx.

After you have selected the data items and columns you want to add in the dataset,
open the properties window. Here you can set the data item and field properties.

Use Shift + F4 or the property button at the top to open the properties.

When you select a data item or a field, the property window displays the
properties of the selected data item or field. When you go to the last line in the
dataset designer, referred to as the first empty line, the property window displays
the report properties.

The following image shows the properties of a data item and of a field:

Item - Properties o ||[= =] No_ltem - Properties o ||[= =]
Property Value Property Value
D [1000000000f D 1000000001
Mame <Item > Mame No_Ttem
Indentation <0 Indentation 1
DataltemTable Item Description <>
DataltemTableView <Undefined = OptionString <Undefined =
DataltemlinkReference <> OptionCaption <Undefined =
DataltemLink <Undefined = OptionCaptionML <Undefined =
RegFilterHeading <> DecimalPlaces <Undefined =
RegFilterHeadingML <> AutoFormatType <0z
RegFilterFields <Undefined = AutoFormatExpr <>
CalcFields <Undefined = SourceExpr Item."No."
MaxIteration <0 AutoCalcField <Yes>
PrintOnlyIfDetail <No= IndudeCaption <No=
Temporary <Mo=
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You can also include a variable in the report dataset. Define the variable in C/AL
Globals and then add it by typing in its name or using the assist-edit button in the
data source column where you can select it from the C/AL Symbol Menu:

Report 0 - Report Dataset Designer EIIEI
E.. Data Type Data Source Mame L...|
= Dataltem Item <Item>
Column Item. ™o.” Mo_Item
Column Item,Description Description_Item
Column Item.Inventory nventory_Ttem
» Column HideDetails ils
LAIEINE JIE 2 Help
-
C/AL Globals w C/AL Symbol Menu
Variables | Text Constants | Functi lideD:
ext Constan unctions E ~
Name DataType Skbtyg SRS S
} | HideDetails Boolean RequestOptionsPage
Item
3 SYSTEM
FILE
TRANSACTIONTYPE
DEBUGGER. W
Paste Arguments

% An example of this report is available in the object: Packt - CHO1-1

A column can also be the result of an expression, here are some examples:

FORMAT (TODAY, 0,4)

Item.Description + + Item.No

STRSUBSTNO (DocumentCaption, CopyText

- ("Line Amount"
VAT")

"Inv. Discount Amount"

)

"Amount Including
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Including captions and labels

You are not only going to display data in the report layout but also field names
and textual information. These names and text will be displayed in the user's own
language, since Dynamics NAV is a multilanguage application. You can therefore
use captions and labels when you design the dataset. Captions and labels are sent
as parameters to the report layout. They are not actually included in the dataset,
because their value is the same for every record and we don't want this information
to repeat because that would increase the size of the dataset unnecessarily.

To include a caption:

1. Select the row in the dataset.
2. Open the properties window (Shift + F4).
3. Enter Yes in the IncludeCaption property.

Alternatively, use the IncludeCaption checkbox in the report dataset designer:

Report 0 - Report Dataset Designer Description_|tem - Properties = @
Property Value
OptionCaption <Undefined> ~
OptionCaptionML <Undefined>
DecimaPPlaces <Undefined >
AutoFormatType
AutoFormatExpr <>
SourceExpr Ttem.Description

[+ [+ + Help IncludeCaption Yes v

E.. Data Type Data Saurce MName:
2 Dataltem Ttem <Item>
Column Ttem. No.” No_Ttem
3 Calumn Item, Description Description_Item
Column Item. Inventory Inventory_Item
Column HideDetails HideDetails

If you select a row that contains an expression or a variable, then you will get the
following error when you activate the IncludeCaption property for that row:

Columnn is set to include caption, but does not have a source that is a
. named field. A caption for this celumn can be created with the Label
Designer,
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You can only use the IncludeCaption property on table fields. For other fields,
you can define a label.

To include a label:

1.
2.

and a Caption.

label into other languages.

Go to View, Labels to open the Report Label Designer.
Add a new label in the Report Label Designer by entering a Name

Then, in the Label properties, use the CaptionML property to translate the

Alternatively, you can use the assist-edit button to open the label Multilanguage

Editor:

Name
¥ | Reporthame

=

=]

Report 0 - Report Label Designer

Caption
My Report

r @ o
Name
Description

Multilanguage Edito*
Language

Engels {Verenigde Staten)
*b t

Value
My Report ~

Cancel Help

o [E ==l

=

Property

o | =] 2

ReportName - Properties

Value
1000000005
Reporthame
<>

M Ragrt

' CaptionML

ENU=My Report '

How to see the properties

To see the properties of a column or data item, you have to first select

it. Make sure it is selected by clicking on it with your mouse. Then, you
can click on the properties button at the top of the screen, or press Shift
and the F4 function key. Now, the property window opens and displays

the appropriate properties.

IncludeCaption versus FIELDCAPTION

Captions are sent as parameters and in the language of the user. In some cases, for
example in document reports, you may want the captions to be in the language of
the recipient, not in the language of the user. To do that, you use the FIELDCAPTION
function, and add the caption to the dataset as an extra column. Then, you can
determine the language via C/ AL code.
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Keep in mind that adding captions to the dataset with
FIELDCAPTION increases the size of the dataset, so only do this
%ji\ when it is really necessary. In previous versions of Dynamics
g NAYV, captions were added by default in the dataset, so using
IncludeCaption and labels is a performance improvement.

An example of the use of FIELDCAPTION can be found in most document reports:

e Sales: Quote

*  Order: Confirmation
* Sales: Invoice

* Sales: Credit Memo
* Sales: Shipment

Examples of the FIELDCAPTION function are shown in the following screenshot:

Calumn FIELDCAPTION(Description) Description_SalesShptlineCaption
Calumn FIELDCAPTION(Quantity) Qty_SalesShpt ineCaption
Calumn FIELDCAPTION(Unit of Measure™) UOM_SalesShptlineCaption
Calumn FIELDCAPTION(™o.™) MNo_SalesShptlineCaption

How is the dataset flattened?

At runtime, a report dataset consists of rows and columns. If you only have one data
item, then the columns in the dataset designer become the columns of the runtime
dataset and the rows from the data item (or table) become the rows in the dataset. In
this situation, the runtime dataset looks the same as when you simply run the table.

If you combine multiple data items, then the data items at design time can be
indented, or not, and this results in a different dataset at runtime. Since the runtime
dataset is two dimensional, consisting of rows and columns, information is repeated
over multiple rows.

In this section, I will explain and demonstrate how the runtime, flat, dataset is
generated, using indented or non-indented data items.

Using multiple data items in a report is a common pattern in most reports and
understanding how the multi-data-item dataset at design time is converted into

the flat two-dimensional dataset at runtime is very important. Understanding this
process is, in my opinion, the most important part of RDLC report development,
because it determines how you build the layout and which filters you need to apply
in the RDLC layout.
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Unrelated tables or multiple data items, without indentation

As an example, let's start with a dataset that consists of two data items, Vendor
and Customer:

Report 60001 Packt - CHO1-2 - Report Dataset Designer ===
E.. Data Type Data Source Mame L...
Y= ¥ | vendor <Vendor>
Column Vendor, Mo, Mo_Vendor
Column endor.Mame Mame_Vendor
= Dataltem Customer <Customer>
Column Customer, ™o,” Mo_Customer
Column Customer.MName Mame_Customer
+ =+ 1+ 4 Help

When we run this report and display the dataset with the About This Report
feature, it shows this:

About This Report: Packt - CHO1-2
~
Mo_Vendor Mame_Vendor Mo_Customer Mame_Customer -
61000 Megapoel < <
62000 De Loper < <
COMNI020 Cronus Cardoxy Sales i <
COMNI030 Cronus Cardoxy Procurement o <
< < om21212 Spotsmeyer's Furnishings
s < 01445544 Progressive Home Furnish...
o < 01434345 MNew Concepts Furniture
o < 01905893 Candoxy Canada Inc.
< < 01905899 Flichorn Airnort 7

In the dataset there is a column for every column in the report dataset designer:
No_Vendor, Name_Vendor, No_Customer, Name_Customer.

When the report processes the data items it starts with the first one (on top), which
is Vendor. For all vendors, it fetches their No and Name and adds it to the dataset.
The customer columns remain empty. Then, after the Vendor data item has been
completely processed, the system starts with the Customer data item and does the
same. The result sets of the two data items then follow each other in the dataset,
stuck together.
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Now imagine that I need to create a request page for this report to include an
option to display details. Then, I would create a variable HideDetails, add it to the
request page, and also add it to the dataset. If I added this variable to the dataset

as an extra column, then we would have a problem. Are we going to add it to the
Customer or Vendor data item? If we add it to the customer data item, it will be
available at runtime, but not in the vendor rows. Now, as this is a variable that
contains a constant value, we only need it once and there's no point in repeating

its value on every row, because that would increase the size of the dataset and so
decrease performance.

The solution is to include an extra data item that will only add one row
to the dataset. To do this, you can use the integer table, as shown in the
following screenshot:

E.. Data Type

= Dataltem
Column
Column

= Dataltem
Column
Caluzp,

Data Source
Vendor
WVendor. No."
Vendor Name
Customer
Customer, No,”
T

Report 60001 Packt - CHO1-2 - Report Dataset Designer

Name
<Vendor>
No_Vendor
Hame_Vendor
<Customer>
HNo_Customer

Lame Customer

=E=]=]

.o

Constants - Properties o |[=][®]
Property Value

D 1000000007 ~
Name Constants

Indentation 0

DataltenTable Integer

‘ﬁataltemTah\EV\Ew SORTING(Humber) WHERE(Nu_._i.u)
Y

/

C;} DataItem Integer Constants ) Table View 7
Column HideDetails HideDetails
Key. puumber] 1
Order. . ... v v id
FaireliraiEy hep Table Fiter . . . . . . . Number=CONST(1)
oK Cancel Help
Then the dataset becomes this:
About This Report: Packt - CHO1-2
~
MNo_Vendor Mame_Vendor Mo_Customer Mame_Custo... HideDetails 2
<> <z 48358585 Hotel Pferdesee <=
<> < 50000 Waterschap Oost <>
“» <> 60000 Hifi-speciaalzaak <>
<> <> 61000 SoundVision “n
“m L 62000 De Onderdelen... <=
<> <> COMN1020 Cronus Cardox.,., <>
£ Ea COMN1030 Cronus Cardox... <>
& < < <z A ]
v

The integer data item adds one row at the end of the dataset and this contains the
value of the HideDetails variable.
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The expression SORTING (Number) WHERE (Number=CONST (1))

in the DataItemTableView property of the Integer data item
X makes sure that the outer data item produces exactly one row from

the Integer table.

Use the following expression to retrieve this value in the layout of the report:

=Last (Fields!HideDetails.Value, "DataSet Result")

Unless you add the integer data item as the first data item in the report dataset
designer, the row is added to the beginning and the expression becomes this:

=First (Fields!HideDetails.Value, "DataSet Result")

Remember that we have an extra row in the dataset containing our variable
HideDetails. This row should be filtered out in the tables in the layout that
display the Vendors and Customers.

An example of this report is available in the object: Packt - CH01-2

Using an integer data item, and filtering it to add one or more rows in
the dataset, is a common pattern in report design. Instead of filtering
on a constant value, you can also set the filter on the integer data item
%%‘ via the C/ AL code in the integer data item OnPreDataItem trigger.
In that way, you can set it at runtime, depending on an option in the
request page. In document reports, this is usually how the NoOfCopies
option is implemented. I will come back to this pattern in the Chapter 5,
Document Reports.

Related tables or multiple data items with indentation

Let's create a report with a dataset that contains two data items as an example:
Customer and Customer Ledger Entry.

In document reports, this pattern is applied a lot, because, in

a document report, we have many data items that need to be

visualized in different tables (or sections) of the report.
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The Customer Ledger Entry needs to be linked to the Customer, so for each
customer we can see their individual entries. Linking data items is done by indenting
them in the report dataset designer and then, in the indented data item setting, the
link fields in the property DataItemLink, as follows:

Report 60002 Packt - CHO1-3 - Report Dataset Designer [==]=] Cust. Ledger Entry - Properties o [&@][=]
E.. Data Type Data Source Name .. Froperty value
2 Dataltem Customer <Customer> D 1000000001 ~
Column Customer. No.” No_Customer Neme «Cust. Ledger Entry>
Column Customer. Name Name_Customer Indentation 1
Dataltem Cust. Ledger Entry <Cust. Ledger Entry> DataltenTable Cust. Ledger Entry
Column "Cust. Ledger Entry”."Posting Date™ PostingDate_CustiedgerEntry DataltemTableviey <undefined>
Column "Cust. Ledger Entry". Document Type™ DocumentType_CustledgerEntry DataltemLinkReference <Customer >
Column "Cust. Ledger Entry". Document No.” Documentho_CusttedgerEntry DataltemLink Customer No.=FIELD(Ho.)
 p——
Dataltem Link (=N =l ===
B
Field Reference Field - v
<= v te <
oK Cancel Help

Then, when you run the report, the dataset becomes:

About This Report: Packt - CHO1-3
~
MNe_Customer Mame_Custormner PostingDate_...  DocumentTyp.. DocumentNo.. ~
Spotsmeyer's Furnishings <> <> <>
Progressive Home Furnishings 25/01/2016 Invoice 103023
01454545 New Concepts Furniture 311272015 Invoice 00-17
01905893 Candoxy Canada Inc. <> <> <=
01905899 Elkhorn Airport <> <> <=
01905902 London Candoxy Storage Campus < <> <
10000 Van Terp Kantoorinrichting 31/12/2015 Invaice 00-1
10000 Van Terp Kantoorinrichting 31/12/2015 Invaice 00-11
10000 Van Tern Kantnnrninrichtinn 31252015 Inwnire on-16 »

Customers that don't have ledger entries are shown, but the ledger entry columns
are empty. Customers that have ledger entries are shown and, for every ledger entry,
there's a row in the resulting dataset.

As you can see, if a customer has multiple ledger entries, then, for every ledger, a
row is added to the dataset and the columns for the customers are repeated on each
of these rows. This is called the flattening of the dataset, the columns of the parent
record are repeated for every child record.
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To filter out customers that don't have ledger entries, you can use the
PrintOnlyIfDetail property. You need to set this on the top data item, in this
example, the customer:

Report 60002 Packt - CHO1-3 - Report Dataset Designer === Customer - Properties o o=
Eolaialuze Dat: fr— L. Property Value
(] = varartem Customer <Customer> ) DatzltenTable Customer ~
= T TE-CTETET DataltemTableView <Undefined>
Column Customer.Name Name_Customer DataltemliniReference <>
= Dataltem Cust. Ledger Entry <Cust. Ledger Entry> DataltemLink <Undefined >
Column “Cust. Ledger Entry”. Posting Date™ PostingDate_Cust edgerEntry RegFilterHeading <
Column "Cust. Ledger Entry”. DocLment Type™ DocumentType_CustedgerEntry RegFiterHeadingML <
Column "Cust. Ledger Entry”. Docment No.” ocumentio_CustLedgerEntry RegFilterFieks <“Undefined>
CalcFields <Undefined>
N 0>
| (| PrintonlyIetail = -
v
+ =+ 1+ 4 Help I
About This Report: Packt - CH01-3
Mo_Customer Name_Customer PostingDate_...  DocumentTyp.. DocumentMo... ~
asssas Pragressive Home Fumishings 25/01/2016 Invoice 103023
01454545 New Concepts Furniture 1122015 Invoice 00-17 G
10000 Van Terp Kantoorinrichting  31/12/2015 Invoice 00-1
10000 Van Terp Kantoorinrichting  31/12/2015 Invoice 00-11
10000 Van Terp Kantoorinrichting 3171272015 Invoice 00-16
10000 Van Terp Kantoorinrichting  31/12/2015 Invoice 00-3
10000 Van Terp Kantoorinrichting 31/12/2015 Invoice 00-6
10000 Van Terp Kantoorinrichting  31/12/2015 Invoice 00-9
10000 Van Ter Kantoorinrichtina  10/01/2016 Invnice 1035 ©

The property PrintOnlyIfDetails specifies whether to print data in a report for
the parent data item when the child data item does not generate any output. If there
are more than two data items, then the report iterates through each parent child
relationship in the same way.

% An example of this report is available in the object: Packt - CH01-3

If you are going to create a layout for this dataset and you want to see the ledger
entries per customer, you do this by creating a group in the table and grouping on
Customer No.

This is a very common design for the datasets in Dynamics NAV reports. It is used
with header and line tables, master and ledger tables, and also in document reports.

[27]
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If you omit the DataltemLink and DataltemLinkReference between
M the Customer and Customer Ledger Entry table, which effectively
Q disconnects the two tables, then the resulting dataset is much larger,
since it includes all possible combinations of headers and lines, with
absolutely no regard to their possible table relations.

When using multiple data items with indentation, you can also apply the technique
of including an integer data item. In that case, investigate the resulting dataset before
you create the report layout because, depending on the result, you might want to
move the integer data item to the top or bottom to get a better dataset.

Report triggers

A report, like other objects in Dynamics NAV, contains triggers. These triggers

are fired when specific events happen and allow you, as a developer, to have code
executed at those moments. In this section, I will explain the different triggers and in
what order they are fired.

What happens when a report runs?

When you run any report, the OnInitReport trigger is called first. This trigger
performs any processing that is necessary before the report is run, and so before any
data is read, and before the request page is shown to the user.

Next, the request page for the report is run, if it is defined. Here, you select the
options that you want for this report.

If you decide to continue, the OnPreReport trigger is called. At this point, no data
has yet been processed. You can use this trigger to initialize variables or fetch
information from the database via C/ AL code. The Company Information table is
usually queried in this trigger to retrieve company information like the name, VAT
number, company logo, and so on.

When the OnPreReport trigger has been executed, the first data item is processed.
When the first data item has been processed, the next data item, if there is any, is
processed in the same way.

When there are no more data items, the OnPostReport trigger is called to do any
necessary post-processing.
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The following is a visual representation of the report execution flow:

OnlnitReport
trigger

Page triggers
(if request page exists)

OnPreReport For every data item

trigger
OnPreDataltem For every record retrieved
trigger
OnAfterGetRecord
trigger

OnPostDataltem
trigger
OnPostReport
trigger

The report trigger sequence

The OnPreDataltem trigger is executed before any data is retrieved from the
database. This trigger is used to filter the data item dynamically.

The OnPostDataltem trigger is executed after the data item has been processed,
meaning after all records have been fetched from the table. This trigger usually
contains no code, or just code to clean up variables or filters.

In between the OnPre and OnPost Dataltem triggers, the data is processed on a
record by record basis. The OnAfterGetRecord trigger is executed after a record is
fetched from the table, but before it is added to the dataset.
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Understanding the flow of report triggers and data item triggers is crucial when
deciding where to put C/ AL code. C/AL code should not be executed when it is not
necessary. For example, if you can choose between the OnAfterGetRecord trigger
and the OnPreDataltem trigger, you should choose the OnPreDateltem trigger. This
is because the OnAfterGetRecord trigger will execute for every single record that is
retrieved from the database.

What is a ProcessingOnly report?

A processing-only report is a report that does not print but just processes data or
C/AL code as in batch processes that require user input. Processing table data is not
limited to processing-only reports. Reports that print can also change records. This
section applies to those reports as well.

It is possible to specify a report to be "Processing Only" by changing the
ProcessingOnly property of the Report object. The report functions as it is
supposed to (processing data items), but it does not generate any printed output.

When the ProcessingOnly property is set, the request page for the report changes
slightly, as the Print and Preview buttons are replaced with an OK button. The
Cancel and Help buttons remain unchanged. When the ProcessingOnly property is
set, you cannot create a layout.

u If you want to remove the layout from a report set the
~ ProcessingOnly property to yes. You will get a prompt that
Q the layout will be removed. Then, set the ProcessingOnly
property back to No.

There are advantages to using a report to process data rather than a code unit:

The request page functionality that allows the user to select options and filters for
data items is readily available in a report, but difficult to program in a code unit.

Using the report designer features ensures consistency. Instead of writing code to
open tables and retrieving records, report data items can be used.
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Creating the layout

Now it is time to see how to create a layout for a report. In Dynamics NAV, we have
a choice of either Visual Studio or Report Builder. Let's start by comparing the two.

Visual Studio versus Report Builder

In the Dynamics NAV development environment you can set the Use Report
Builder option, via Tools/Options. If set to No, then the system will use Visual
Studio to create the report layout, otherwise Report Builder will be used.

By default, the option is set to No, even when Visual Studio is not

installed. You have to manually set this to yes if you want to use
"~ Report Builder.

Report Builder is (normally) installed together with Dynamics NAV when you install
the development environment. Visual Studio has to be installed separately. Report
Builder is free and can be downloaded from the Microsoft website. To be able to
create report layouts with Visual Studio in Dynamics NAV 2013, you need at least
the Professional edition of Visual Studio, which is not free.

More information about which version of Visual Studio is right for
your environment is available here:
http://blogs.msdn.com/b/nav/archive/2013/12/19/
%j@@‘\ microsoft-visual-studio-2013-now-supported-for-rdlc-
’ report-design.aspx

https://msdn.microsoft.com/en-us/library/
dd301054 (v=nav.80) .aspx#DevEnv

As from Dynamics NAV 2015 you can use the Visual Studio Community Edition
2013, which is free and can be downloaded from https://www.visualstudio.com/
en-us/news/vs2013-community-vs.aspx.

Creating a simple layout in Report Builder

In this section, we are going to use Report Builder to create a report layout. Make
sure you set the option Use Report Builder to Yes.

I will start with the report Packt - CHO1-1, which contains a data item for the integer
table, and I will create a simple layout to display an item list.
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From the report dataset designer, click on View, Layout to open Report Builder:

@ W9~ Reportrdl - Microsoft SQL Server Report Builder - = x
— | Home ] Insert View L7l
@ | & 1ot o i Merge
o ]
Ly | 8= . | 3 split
Run | Paste Bl 0 | [Ae] [AR] 0 — e 3] ~ [ | b o 2 |1 28
|55 Align ~

Views | Clipboard Font Paragraph Border Number Layout
Report Data x A N L T T e Properties x
New - Edit. X &+ 7 Report
= [ Buitt-in Fields =4 ‘ =

51_ N ecution Time - Author ~

: Davnguuaie . - Descriptian

erall Page Number Width 468pt
=| Overall Total Pages - "
] Page Name - To add an itemto the report: on the Insert tab, click the item and drag dataset fields to theitem. 2 dem =i
- DescriptionLoclD
] Page Number
RS . Language =UserlLanguage
ender Format [sinteractive o 4 Other

Render Format Name AutoRefresh o

ConsumeContain True
CustomPropertie:
InitialPageName.

Page

BackgroundColol[_] Automatic

S

) [ Parameters

» Backgroundimag
[5G Desaription_temCaption ' BorderColor  Black
Reporth
D?@ eporthiame i Borderstyle HNone
= l;natgess » BorderWidth  1pt
=] ata Sources
|} DataSource i >l e
K b InteractiveSize  85im; T1in
= [ Datasets T3 Row Groups T column Groups ~ | b Margins
E taSet_Resuft
o_ltem 4 References
escription_item Assemblies
wentory_ftem =
wentory_ltemFormat Assemblies
=] HideDetails S e mill: 25 bR
references.

DN curert eportsever Comet TSR —

Report Builder features

On the left-hand side you can see the Report Data section in Report Builder.
It contains:

* Built-in Fields: The built in fields can be considered as constants or variables.
They are not a part of the dataset and can be used in the layout, in textboxes
or in expressions.

* Parameters: Parameters contain the labels and captions that were added via
the IncludeCaption property on a column, or via the label designer.

* Images: Images can be imported into the report layout as embedded images.

* Data Sources: In Dynamics NAV RDLC reports, there is always exactly one
data source. At runtime it links to the report dataset, generated by the report
dataset designer.

* Datasets: In Dynamics NAV RDLC reports, there is always exactly one
dataset. It has the name Dataset Result and contains the columns that were
added in the report dataset designer.
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At the top you can see the ribbon. It contains three sections:
* Home: Here you can see formatting toolbars and buttons. You can use them
to format the layout of textboxes in your report.

* Insert: Here you can see the toolbox. It contains report items, which are
divided into Data Regions, Data Visualizations, Report Items, Sub Reports
and Header/Footer.

Sub Reports are not available when designing Dynamics NAV
% RDLC reports. They are meant to be used with Reporting
T Services and require a SQL Server Report Server.

* View: Here you can customize the Report Builder look and view. You can
disable or enable Report Data, Grouping, Properties and Ruler.

At the bottom, you can see the Grouping pane. It contains Row and Column groups.
You can use them when you want to add grouping to your report layout.

On the right you can see the Properties. Depending on what you select in the layout,
you can see and edit its properties.

Wizards for prototyping

Report Builder contains wizards to help you to create a report layout. Let's use them
to create our item list.

1. In the Insert tab in the ribbon, click on Insert, then Table, and then
Table Wizard.

2. In the Choose a Dataset window select Dataset_Result and click on Next.
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3. Inthe Arrange fields window you can now see the columns on the left.
You can drag them to the right and put them into Values, Column Groups
and/or Row groups. Let's drag the fields into Values:

Arrange fields

No_ltem
Description_ltem

Inventory_ltemFormat
HideDetails

W groups

[l Column groups

Arrange fields to group data in rows, columns, or both, and choose values to display. Data expands across the page in column groups and down
the page in row groups. Use functions such as Sum, Avg, and Count on the fields in the Values box.

E Values

>

MNo_ltem
Description_ltem
Sum(lmventary_ltem)

E

|Z| Sum

Avg
Max
Min
Count

Mext >

CountDistinct
StDev

StDevP

Var

VarP

First

Last

Previous

Aggregate

For the inventory, click on the little arrow and select Sum. Click on Next.

In the Choose the Layout window, you can select grouping and totaling
options, but only if you added a row and/or column group in the previous

window. Click on Next.

6. Inthe Choose a Style window, you can select a style template.

Click on Finish.
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7. The wizard has ended and it has added a table to the body of the report:

T :
0 Ttem Description Inventory I |

(]
] [No_Item] [Description_Ite [Sum(Inventory. !
: a

Now, we are going to save and test the layout.

In Report Builder, click on the Save button (or Ctrl + S). Then close report builder.
If you forget to save it, Report Builder displays the following message:

Do you want to save changes to
C:h\Usersh Steven\AppDatatLocal\ Temp'Microsoft Dynamics Nav
Designer\ 38004 Report60000(0)\ReportLayout'\Report.rdl?

| Ja | | MNee | | Annuleren |

As you can deduce from this message, Dynamics NAV has generated a report.rdlc
file and opened it in Report Builder. Then, we made changes to it, via the wizard.
Now, it's asking us to save our modifications. This report . rdlc file will then be
imported back into the report dataset designer. This happens when you click on a
line in the report dataset designer:

The layout of report id: '60000" is changed by another application.
Filename of the changed RDLC:

'Ch\Users\Steven\AppData‘\Local\ Temp\Microsoft Dynamics Nav

Designer\3800\Report60000(0)\Reportlayout\Report.rdl’

Do you want to load the changes?
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Click on Yes (if you click on No the changes are not imported and will be lost.)
After you click on Yes, the system will parse the report . rdlc file for errors.

Some errors will be detected at this stage. Now you need to save the layout in the
report object in the Dynamics NAV database. Click on File, Save (or Ctrl + S). When
you save it, with the compile option checked, the system will parse the complete
report and some errors might be detected.

Now run the report via File, Run (or Ctrl + R). The request page opens.
Click on Preview:

[4 1 of 27 b M & E @
No Item Description Inventory
Item Item
1000 Fiets 32
1001 Tourfiets 0
1100 Voorwiel 152
1110 Velg 400
1120 Spaken 10000
1150 Voornaaf 200
1151 Draagas 200
voorwiel
1155 Socket (voor) 200
1160 Band 200
1170 Binnenband 200
1200 Achterwiel 152
1250 Achternaaf 200
1251 Drlaagas . 10000
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To further enhance the report layout, you can reopen it via View, Layout.

You don't have to close Report Builder if you know in advance the
layout is not ready and you only want to test or preview it. In that
_ case, save the layout in Report Builder and minimize Report Builder,
% don't close it. Then, click on a data item to import the layout,

L confirm and save, and run the report. If you need to make more
changes to the layout, simply return to Report Builder, make your
changes and follow the same steps to import your changes back into
the report dataset designer.

It's very easy to create a simple layout using the wizards in Report Builder. I use it a
lot for prototyping. You can then further enhance the report layout in Visual Studio.

Creating a simple layout in Visual Studio

In this section we are going to use Visual Studio to create a report layout. Make sure
you set the option Use Report Builder to No.

I will start with the Item List report I created with Report Builder, but first, I will
remove that layout by setting the processingonly property to yes. The following
message is displayed:

e This report has a layout. ProcessingOnly reports cannot contain layouts.

Thus this change will delete the layout from your report. Do you want to
continue?
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After confirming and deleting the current layout, don't forget to set the property
back to No.

Next, click on View, Layout to open Visual Studio:

p{ ReportLayoutt0000 - Microsoft Visual Studio BT Qrsck Lownch {014 Ao B x
FLE EOT  VIEW WERSTE BULD DERUG  TEAM TOOLS TEST ARCHITECTURE  ANALYZE  WINDOW  HELP 1. Steven Renders =
C-0|@-2 @ 7| b Googechume = & «|Debug <| [NOT

- it

Ol Fepoct Dot PIFRRN fepor s (Design] © X
Hew « Edit

BN
Aaserblies
Austhor

B Execution Time
H Langusge

H Overall Page Number Sk

o
B Overall Totsl Pages 155 i £ U g hrag a i fio o 15 thi dmsign euifince, andthes drag ditsset finide o tha s BackgreundCalar ] swtsensaie
B Page Hame

B Backgreundimags

B BorderCalor Dlack
E Bordertnyte Mone
& Burderitidth It

B Page Humber

B Render Format imeractive
B Render Format Name

B Repert Mame

Code Pule Function BlankZeralR:
B Cobumns

Comurm eCortmrihatesy True

CusomPrepeties

Datablemertame

DataDlemerastyie Atribuse

Dataschems

DuataTrardorm

DeferVarisblefvaluation  False
o . . Desenplion
4 Dansser Pesult Bescriptionl o<l

B Mejtem mtulPagehiame

G Ieteractivedize B5in; 1lin

B Descripticn Rem
B Ieventory Rem Assembles

[ Irventony memFarmat pecilies the assemblies that the repert references.
B HideDetsils

In Visual Studio you can see similar sections to those in Report Builder.

The Report Data window needs to be opened manually by selecting
View, Report Data (or Ctrl + Alt + D). You will need to do this every
- time you open Visual Studio.

%f;%‘ If Report Data is not available in the View window, then click
somewhere in the body of the report to make it available in the
View menu. Visual Studio automatically populates the toolbars with
options depending on what you have selected in the layout.
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To create a table layout, I will use the Toolbox. To open the Toolbox click on
View, Toolbox:

4 Report ltems

Text Box
Line
Table
Matrix
Rectangle
List
Image
Subreport
Chart
Gauge
Map

Data Bar
Sparkline

SEHOCEEN@MOIM@MAN E

Indicator

Here, I will drag the table onto the report body. Alternatively, right-click in the
report body and select Insert, Table:

Cut
3 Copy

add Paste I from the Toolboxto the des|

Insert 3 | Text Box

Line
Table
Matrix

View 3

um ¢ f HEeOEFEMLIDHE - HE

Select All

' Body Properties...

Rectangle
List

Image
Subreport
Chart
Gauge
Map

Data Bar F

G
[ Breups Sparkline

Indicator

Page Header

Page Footer
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To populate the table I will use the captions on the first row, which is the header
row, and I will use the value fields from the dataset. From the parameters, drag the
parameter into the textbox on the header row. Then, in the corresponding textbox on
the detail row, click on the drop-down box to select the value:

Report Da R eportrdlc Desgn” =

New - Edit...
I» ﬂ Built-in Fields

4 fgl Paramets
[@1 Description_ltemCaption
[@1 Inventory_ltemCaption V

[@ Reperthame
I mages
I» ﬂ Data Sources
4 fm| Datasets
4 [lataSet_Result
H No_ltem

[@Mo_ltemCaption]

MNo_ltern _) |

Description_ltem

Inventory_ltem
Inventory_ltemFarmat
HideDetails

NN i

Description_ltem
Inventory_ltem
Inventery_temFormat
HideDetails

H
H
H
H

There are many other ways of doing this, but I find this the easiest. Otherwise
sometimes Visual Studio might create extra columns.

Repeat this process for all the columns. Then select the first row via its handle and
make it bold. Next, we need to save our layout in Visual Studio, minimize it, and
then go back into the report dataset designer and import it into the report object,
just like we did with Report Builder. Then you can save and run the report to see
the result.

Visual Studio features

Visual Studio contains many features to make report editing a pleasant experience.
I will introduce these features in this and the following chapters.
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Report formatting, toolbars, and document outline

In Visual Studio, you can change the layout of the report designer. You can move
around the report data, properties and other sections. You can enable and disable
toolbars, and so on. It's much more flexible than the report builder.

There is also the Format menu:

FORMAT | REPORT TOOLS 1

A Foreground Color...

.'i-l Background Color...
Font 3
Justify r
Align r
Make Same Size 4
Horizental Spacing 4
Vertical Spacing 4
Center in Form 4
Order 4

This menu contains many formatting options. They are especially useful when you
need to align textboxes, for example in a document report.

There's also the Solution Explorer:

Solution Explorer * 0 X
S o-2Qack F=58
Search Selution Explorer (Ctrl+5) P~

& Solution ‘ReportLayout60000 (1 project)
4 B Reportlayout
b I3 Reportusd
& Reportlayout.suo
[ ReportLayouts0000.sIn
2 Template 1.rdlc
2] Template 2.rdlc
¥ Web.config
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It contains the complete solution. Be careful, because only the report . rdlc file

is imported into the report object. Any changes to the other items in the Solution
Explorer are not saved. One advantage is that we can add extra template reports in
the Solution Explorer. These templates can contain tables, lists, and matrices which
you can pre-format and then copy and paste into your report layout. I will explain
later how you can create and include these templates.

Building and testing the layout

I would like to point out that there is a big difference between what you see and
experience when you print an enhanced report onscreen and what you see and
expect, when you actually print it on paper, or export it to Excel, Word or PDF.

When you run a report in the report viewer then it is fully functional. What I mean
by this is that all interactive features the report contains are available to the end user.
An enhanced report can, for example, contain hyperlink actions, expand/collapse
functionality, drilldowns, and so on. When the user prints the report on paper, that
interactivity is lost. If the main usage of a report is to print it, as document reports
usually are, then don't spend much time adding interactivity to the report, because it
will almost never be used and so will not be a very good return on investment.

Don't enhance too much

From personal experience, I have seen many customers migrate
towards enhanced reports as they are eager to implement a lot of
*  interactive features in reports, and because it looks like a good thing
%@;‘ to do. It is possible, so why not implement it?

Remember that adding functionality to reports should be based upon
business requirements and not only because it looks nice. The more
functionality you implement in reports, the more difficult it will be to
maintain these reports.

Apart from the functional reasons online reports are better than printed reports,
there's also the financial aspect. By using online reports, you will spend less on
paper, ink, storage, binding, and distribution.

The ability of RDLC to export a report to PDF and/or Excel can help, but you must
also remember that not all of the interactive features will still work in PDF and/or
Excel. For example, drill down is available in Excel, but not in the PDF format.
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Testing pagination and layout in different rendering
extensions

Some reports look very different in online mode as compared to being printed on
paper or exported to Excel or PDF. For example, totals at the bottom, page breaks,
running totals, headers, and footers are items to pay attention to. That's why it's
very important to test all of these scenarios and explain to the end user how to use
the report.

Even when the user specifically asks for only Excel and PDF it is important to test
other renderings and run any issues that you see by the users, to make sure they
don't come back later if they see a problem with the other rendering options.

Testing the report in different clients — Windows,
Web, and tablet

Just as you test different rendering extensions for a report, you should also test it
in different clients. The actual report content will be the same, but the request page
might be different or sometimes not shown at all.

Reporting design guidelines

Microsoft has published design guidelines you can follow when you create a layout
for a report. This is especially important when you develop document and list
reports. By following these guidelines, you can make sure that your reports are:

* Simple and clean

* Easy to scan and read

* Professional and consistent
Applying these guidelines has the advantage that you can use a minimum set of
rules, by using the default formatting options available in Visual Studio. You can

also create report layout templates that you can apply by report type so that all
your reports have a standard look and feel and give a consistent user experience.
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More information about the report design guidelines is available here:

https://msdn.microsoft.com/en-us/library/
jj651616 (v=nav.70) .aspx

Microsoft followed these guidelines, in some reports, when they developed the
report layouts in Dynamics NAV 2013. In most implementations of Dynamics NAV,
document reports are customized and this process can be time-consuming. The idea
was to provide layouts that could be used out of the box in real life. I will leave it up
to you to decide if this is true.

The request page

Before a report is run in the Windows client, a request page is shown. Here, you
can enter filters, define sorting, and specify options for the report. A request page is
automatically created when you create a report. The Request Options Page tab has
to be created by the report developer.

To design the request page options tab, click on View, Request Page in the report
dataset designer. This opens the request page designer. It is actually a page designer
in which we usually create an options Fasttab.

Here's an example:

Report 60000 Packt - CHO1-1 - Request Options Page Designer [ )
E.. Type SubType SourceExpr Mame Caption
» d Container ContentArea x <X
=  Group Group Options <Options>
Field HideDetails HideDetails Hide Details?
= = 1+ 4 Preview Help
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The report description

The following illustration shows the components of a report and how they
are related:

The report creation workflow

Let's summarize what we have learned about how to create a report. The steps
required to create an RDLC report are:
1. Create a new report in the object designer.
2. Create the data model in the report dataset designer
1. Add a data item in the data item designer.

2. Add fields from the data item as columns in the report
dataset designer.
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3. Create the report layout:

1. Use the View/Layout menu to open the layout and create the
RDLC file.

Make changes to the layout, and add new controls from the toolbox.
Save the changes in the layout.

Go back to the report dataset designer and click on one of the
data items.

5. Answer Yes to importing the RDLC file.
4. Test the report:

1. Save your report.

2. Run your report.

These steps can be visualised in the following diagram:

= New report | [ * View Layout
. » Change layout
= Add data items = Save changes = Save report,
« Add columns * Go back * Run report,

* Click on data item
* Answer Yes
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Summary

In this chapter, we created our first report, using Report Builder and the Visual
Studio report designer. The chapter provided you with a good understanding of the
steps required to get started when creating report layouts.

Remember that developing a report can be broken down into different phases: the
data model, the layout and testing.

We can conclude that the RDLC layout is a very big step forward in regards to report
design functionality. It has enormous potential and added value and features that we
can now use and apply when designing reports in Dynamics NAV.

The choice between Report Builder and Visual Studio depends on your experience.
If you are a less experienced developer and you want to make use of wizards to
create a report layout, then Report Builder is a good starting point. Visual Studio has
a lot more features and is much more flexible. So, as you go along, you will probably
favor Visual Studio over Report Builder or, to get the best of both worlds, you can
combine the two. Of course, Report Builder is free and Visual Studio is not, so
sometimes your budget will determine which one you are going to use, depending
if you are using Dynamics NAV 2013 or 2015. But Visual Studio has so much added
value that it will have a great return on investment.

In the next chapter, we will explore the Tablix data region. I will explain what a
Tablix is and how it can be used to create a list, table or matrix.

Last, but not least, we will learn about grouping, sorting and formatting report items.
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Getting Started with the
Tablix

In the previous chapter, we learned how to create our first report. We went
through the different report development phases and introduced the report
development tools.

This chapter is all about using the Tablix control when creating a layout for the
report. It will start by explaining that the Tablix can be used as a List, Table, or
Matrix, and then demonstrate the differences between them and when to use
which. This chapter also covers different techniques on how to filter, sort, and
group information in the report layout. The chapter also introduces some important
textbox properties.

Report items

To design the layout of a report in Visual Studio you can use the toolbox, in which
you will find all the controls you can use on your report. It's with this toolbox, by
clicking on a control and dropping (or by drag and drop or drag and draw), that you
can add to the report. You can also right-click on the layout (the body, header, or
footer) and insert a control.

. There are multiple ways of achieving the same goal. In this book,
% I will use and demonstrate the steps I apply on a daily basis in real
= life. Keep in mind that there might be different ways to do the same
thing, but I will not document all of them.
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The controls in the toolbox can be divided into report items and data regions. Report
items represent information, which might come from the dataset. Examples of these

types of report items are lines and rectangles. Images and textboxes are independent
report items that can be connected to a field from the dataset, but it's not mandatory.

Static report items are items on a report that are not connected to a dataset. A
textbox, for example, represents a text constant for labels or comments in a report.
The static report items are as follows:

e Pointer
e Textbox
e Line

* Rectangle
* Image
When you drag a field from the dataset in the report body, the system will create a

textbox that references the field from the dataset. But, when you run the report, the
textbox will not be repeated for every record in the dataset.

Data regions are areas in a report that contain data from the dataset that is repeated,
in the form of multiple records. The data regions are:

e List

e Table
*  Matrix
e Chart

So, if you want to display multiple records from the dataset, you need to select one
of these data regions from the toolbox, add it to the report body and then fill it with
fields from the dataset. Only then, with a data region, will the records be repeated.

Everything is a Tablix

If you already have some experience in developing RDLC report layouts in
Dynamics NAV 2013 or later, then you will surely have noticed that when you
select a List, Table, or Matrix from the toolbox and add it to the report body, it
shows up as a Tablix in its properties, as you can see in the following screenshot:
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Search Toolbox

Report.rdlc [Design]® & < {E
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To open the Document Outline window, go to View, Other Windows, and select
Document Outline, or use the shortcut: Ctrl + Alt + T:
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[51]




Getting Started with the Tablix

Tablix naming

To see the difference in the properties I recommend changing the

%;%‘ name of your List, Table, or Matrix, as I did in this example, to reflect
the template you used to create it. An explanation of how you can do
this is available in the section, Changing the name of a Tablix.

This was not the case in earlier versions and the reason is that we are now

on RDLC version 2010. In RDLC version 2008, the Microsoft SQL Server team
decided to merge the List, Table, and Matrix data regions into a new object called
a Tablix. Of course they needed a fancy name for the new object and came up
with Tablix because:

The change you need to make in your mind is that you need to consider the List,
Table, and Matrix controls that you find in the toolbox as templates for the Tablix.

* A Listis a Tablix template to display information in a free form layout
* A Table is a Tablix template to display detailed information in a grid layout
* A Matrix is a Tablix template to display grouped information in a grid layout

I find this a great improvement because you can upgrade a table into a matrix.
This means you don't have to lose any work from your layout if, during report
development, you notice that the table you created actually needs to become a
matrix. Instead of deleting the table and creating a matrix, you can simply convert
the table into a matrix. On top of that, the Tablix has some other improvements
which make it a very flexible report component.

Changing the name of a Tablix

To change the name of a Tablix, you need to click on the Tablix control so that the
gray bars become visible at the top and on the left. Then, in the corner on the left
top, right-click so that the dropdown menu appears. In the menu, select the Tablix
Properties option.

[52]



Chapter 2

The window that opens contains Tablix Properties and, in the Name property,
replace the name with a proper name, as in the following example:

= Report
B Body
i = Tablix1 Tablix

£} I Rectangle1 Rectangle

<o HeaderTable Tabix]

EE LinesTable Tablix
EE VATClauses Tablix
EE VATSpec Tablix
EE Table_ShipToAdress Tablix
EE LinesTableTotals  Tablix
CompanylegalStatement Text Box
FE Tablix2 Tablix

Visibility

Filters

Name:
Sorting ‘

Change name, dataset, and display opj

HeaderTable

—

) Cut arCode] [DocumentTitle_Lbl]
B3 Copy |

Paste [CompanyAddress1]
[CompanyAddress2]
K Delete [CompanyAddress3]
[CompanyAddressd]
Layout v [CompanyAddress3]
| [CompanyAddressé]
Select 4| [Companylegal Office_Lb [CompanyLegalOffice]
7 e [SalesPersanBlank_LbI] [SalesPersonhame]
.‘ | ourReferen [EMail Header Lbl] [CompanyEMail]

The example comes from Report 1306 Mini Sales Invoice. This report was added
in Dynamics NAV 2015 and, in this report, Microsoft used proper names for the
Tablixes in the report. This is not the case in all reports.

List versus Table versus Matrix

So, let's have a closer look at the Tablix and investigate the difference between a List,

a Table, and a Matrix.

The List is actually completely different from the Table and the Matrix. When
you add a List to your report, you will see a List that contains a Rectangle. In the
following image you can see this in the Document Outline:

Document Qutline - Report
& Expand All &1 Collapse Al
E--- Report
=& Body
B el List 1 Tabli
! - Rectanglel Rectangle
-] No_ltem Text Box
- Description_ltem Text Box
Inventory Item Text Box
No_ltemCaption Text Box
Description_ItemCaption Text Box
Inventory_ltemCaption Text Box

Report.rdic [Design]” + X oIt

[@No_ltemCag [@Description_ltemCaption] :[@Inventory_It

[Description_ltem] [Inventory_ltem]

o
o [Mo_ltem]
[

00

%j%“ This example is available in the object: Packt - CH02-1
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In this example, I added a List from the Toolbox to the report body. Then I dragged
and dropped three fields from the Report Data in the List, which I renamed as
List_1. Then, I dragged the captions from the Parameters on top of the List. Next, I
spent some time aligning the textboxes in the list with the textboxes above the list.

The result looks as follows:

Packt - CHO2-1
1T of 27 b M & B H-| % -

No. Description Inventory

1000 Bicycle 32
1001 Touring Bicycle 0
1100 Frant Wheel 152
1110 Rim 400
1120 Spokes 10000

You will probably find this a cumbersome way to create a simple list report, and

it is. Any changes in the layout require you to realign the textboxes, which is time
consuming. That is why a List data region is almost never used for these types of
reports. We will use the List for other things. In Chapter 5, Document Reports we will
see why we sometimes need the List.

The List can be used as a free form control if you need to position elements exactly,
for example when they need to be printed on preformatted paper. Unless you have a
really good reason to use a List, I would not recommend it.

Be careful

When moving textboxes around in a List with your mouse, it can happen
~ that you move a textbox outside of the list, where you actually don't see it
Q and it seems still in the list. That is why the Document Outline window

is very interesting. In there you can see what is in the List and what is
not. An alternative is to use the Parent property. It will contain the
name of the report item that is the parent of the one you selected.
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Usually, we want to organize our database fields in rows and columns. To achieve
that goal, the Table and Matrix are much better than the List.

In the previous chapter, when we created our first layout, there was an example on
how we use a table to create a list. Also, when you use the wizard in Report Builder,
it will use a Table in most cases to create the layout.

When you add a table from the toolbox on the layout, it contains two rows and three
columns. By using the right mouse button you can add or remove columns and rows.
There are three types of rows: Details, Header and Footer rows. The type of row that
you right-click on to add a new one is the type of row that will be added. A table can
contain multiple header, detail, and footer rows. This is especially useful when you
want to show or hide a row dynamically. You will often add multiple rows to a table
and then decide via an expression when they should be hidden or visible.

Actually, there are other types of rows, for example, group headers

and group footers. These are available when you group detail
s
information in a Tablix.

A table can contain detail data or aggregated data. Aggregating data means that you
will create a group in the table, for example, by Item Number, and then calculate an
aggregation of a detail value, for example the sum of the inventory by item.

Detail data is the data that you see in the report dataset about this
report feature. Grouped data is data that you will organize or group
% by a field or expression, that you define. The dataset always contains
the information at the detail level. You add grouping, filtering, and
sorting in the layout of the report to organize the information.

The main difference between a Table and a Matrix is that a table can contain one or
more groups and a matrix has to contain at least one row and one column group.
This means that a Matrix allows you to create a layout with a variable number of
columns. Another difference is that, since in a Matrix data is always grouped, you
don't have the detail level, as you do in a Table. If you want to see details when using
a Matrix, I recommend including a drill-trough. You can do this with the textbox
action properties. If you click on one of the textboxes in the Matrix and link it to a
table or another report that contains the details, it would be similar to a flow field in
Dynamics NAV.
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An example of how you can create links in reports is available in
Lo Chapter 6, Tips and Tricks, in the section, Creating links.

There are different types of groups and I will discuss them in the section about
grouping in this chapter.

Filtering and sorting

Filtering and sorting are important concepts when running a report and, in many
cases, are offered to the users as options in the request page.

How can | implement filters?

For every data item in your dataset there will be a separate tab in the request page
allowing the users to apply filters on any of the fields of the tables. You can use the
following properties to manage this:

* RegqFilterFields: The fields you put in here are the default fields that will be
shown for this data item in the request page.

* DataltemTableView: If you select a key in this property then the data item
disappears from the request page, unless you have selected RegFilterFields.
The user will not be able to select a sorting order for this data item.

* RegFilterHeading and ReqFilterHeadingML: Both can be used to change
the name FastTab for the data items in the request page. By default, the table
name is used.

Now, sorting and filtering is almost always something a developer is going to apply.
The question then is, where do we apply sorting and filtering? There are several
options, we can filter in the report dataset designer by making use of data item
properties or triggers, or we can apply filters in the report's RDLC layout.
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The answer to this question is that you should filter as soon as possible, which means
in the report dataset designer. This is because we don't want rows and columns to
appear in the reports dataset if they are not needed. The dataset is sent to the client,
over the network. The bigger the dataset, the more memory the client will require
and, at a certain point in time, it can run out and cause an out of memory exception.

For example, if you want to create a top ten customer list, you can use a table filter
in the table data region in the RDLC layout. Let's assume you have about 100,000
customers in the customer table. Then, at runtime, all of them will be fetched from
the customer table, sent to the dataset, and then filtered in the RDLC layout. I think
it's better to fetch only the rows that you will actually use from the database and
send them to the dataset.

When is it better to filter in the RDLC layout? I would answer, when you don't know
the filter value and/or filter field. You can use that for dynamic filtering because the
filter value and the filter field can be expressions in RDLC. Another reason is when
you want to give the user the ability to dynamically filter the dataset.

The same is valid in SQL Server side reporting services. If you filter your query,
you will get better performance than when you filter your dataset.

The only reason to filter in the layout should be to link a Tablix to a particular set of
records in the dataset. This is done a lot in document reports.

In some cases, this concept means that you might have to redevelop
your report's dataset to allow for dynamic filtering. An example is the
K Customer top 10 report (111).

N Top-ten filtering is done in the dataset and not in the layout, although
doing it in the layout is very easy, much easier than how it is done in
the report dataset designer. The way that this report is developed, as
well as how to apply dynamic filtering using an integer data item or
temporary table, will be explained in a later chapter.

In this section, I will focus on how you can apply sorting and filtering in the Tablix.
Examples of how you can apply filters in C/ AL code in the dataset are available in
Chapter 7, Performance Optimization Techniques.
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Imagine you have the following dataset:

Report 60004 Packt - CH02-2 - Report Dataset Designer =B

E.. Data Type Data Source Mame L...

= Dataltem Item <Item>
Column Item. ™Mo.” Mo_Item v
Column Item.Description Description_Item v
Column Item.Inventory Inventory_Ttem v
Column HideDetails HideDetails

»| = Dataltem Integer +| Constants
Column CompanyInformation.Mame companyMame
Column CompanyInformation.Picture companylLogo
LG ANE JIE 3 Help

In this dataset there are two data items: Item and Integer. The Integer data item,
which I have named constants, contains the company name and logo. It is filtered
via its DataItemTableView property, as follows:

Table View = |[E]Es]
[ flumber] 1+
Order. . « v v v v o w -

Table Filter . . . . . . . Mumber =COMNST(1)
OK Cancel Help

By applying this filter to the Integer table, I make sure that only one row is added to
the dataset. Now I'm going to create the following layout:

[@No_ltemCaptic [@Description_ltemCaptio [@Inventory It

[Mo_ltem] [Description_ltem)] [Inventory_ltem]

Instead of using an integer data item, in this example you can use

the Company Information directly as a data item, because it's a
M setup table and it only contains one row. If you need to add any other

information from other setup tables to the dataset later, you will need

to redesign it, and use an integer data item. So, as a best practice, I

recommend using an integer data item at the end or at the beginning

of your dataset.
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Next, in the layout, select a Table from the toolbox and drop it into the report

body. Then, from the Report Data from the Parameters, drag and drop the No,
Description, and Inventory in to the first row, or header row, of the Tablix. Then, in
the second row, or detail row, click on the icon at the right top of the textbox so you
can see a dropdown menu. There you can select the corresponding field from the
dataset. Do this for all the columns, as in the following screenshot:

Toolbox > 0 X

p.

Search Toolbox

4 Report ltems
&k Pointer
Textr—"—
#  Lin

Matrix

O  Rectangle
B st

Image

EE

2| Subreport
B Chart
) Gauge
& Map

B DataBar
[ Sparkline
& Indicator

4 General

Report.rdic [Design] + X [RaNiag el a s

Report.xsd
New - Edit...

[No_ltem]

WBlDescrintion ltem]

[@No_ltemCaptic [@Description_ltemCaptio [@Invento#-

Mo_ltem
Description_ltem
Inventory_ltem
Inventory_ltemFormat

HideDetails

companyName

WO [ [A [ [

companylogo

[Inventary_ltem]

™~

b il Built-in Fields
| Parameters
(3] Mo_ltemCaption

@1 Description_temCaption

(@] Inventory_ltemCaption

@1 ReportName
B Images

I mml Data Sources

4 {m| Datasets

4 DataSet_Result

Mo_ltem
Description_ltem
Inventory_ltem
Inventory_ttemFormat
HideDetails

companyMame

OO0 00 0 OO 00 00 o0

companylogo

Save the layout in Visual Studio, import it into the dataset designer, save the
report object, and run it. Then, the result will contain all the rows from the dataset

and, because the Tablix should only show the columns with item values, the last row

doesn't make sense:

m Print Preview = =
- CRONUS International Ltd. @
Packt - CH02-2
[ 4 4 of 4 & E W 0% - =
L5-81 Loudspeaker, ¥Walnut, B0V U ~
LS-MAN-10 Manual for Loudspeakers 140
LS-815 Stand for Loudspeakers LS- 60
50
LSU-15 Base speaker unit 15" 28
100W
LSU4 Tweeter speaker unit 4" 100
100W
LSU-8 Middletone speaker unit 15
g"100wW
- i 5 73
i v
>
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M When you include multiple tables in the dataset, the Tablix will
Q show all of the rows, and you have to make sure each Tablix is
filtered to show only the rows that you are interested in showing.

This row at the end of the Tablix is the row from the integer data item. To filter it
out of the Tablix, you can apply a filter in the Tablix properties.

To open the Tablix properties, you first need to select the Tablix. You can select it
with the mouse or select it in the dropdown box in the property list. When the table
is selected you right-click the handle at the left top and select Tablix Properties

in the dropdown menu that appears. You will then see the Tablix properties in a
popup window, and can set the Filters, as shown in the next screenshot:

Cut ription_ltemCaptio [@Inventory_It

Copy ion_ltem)] [Inventory_ltem]
Paste

Delete
Layout 3

Select

i Tablix Properties...

Tablix Properties

General )
Change filters.
isibility

—
‘D Include rows where the following conditions are true.
Sorting Delete i 3

Expression  [No_ltem] vi| k|| Text w
Operator > b
Value «Exprs

Set expression for: Value
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Another way to access the filters is by clicking the ellipsis button next to Filters, from

the properties page, as in the following screenshot:

Rep..~ § ¥ | Reportadic [Design]” + % Sou

Gl Properties -3 x

Tablix1 Tabilx
ol S| &

berey a - [ —— -
[No_ltemCaptic [@ iption_ltemCaptio [@ _Il: P—

@ .

] [Meo_erm] [Description_em] fraenary_ o] W o aaerermentry

' o N DataBlementOutput it e

DetaSetName DataSet_Result §
[ Inventory Item i |(_ '
False
@ Fort Arisk, 10pt; Default Default Defauh

To see the Tablix handles, you need to select it, then the gray bars become visible.

These bars are referred to as handles. There's a han
a small box in the corner at the left top. If you right

dle at the top, one on the left and
-click the handle in the corner

at the left top, it displays a drop-down menu. In this menu you can open Tablix

Properties..., as in the following screenshot.

e m—

T

Cut
43 Copy

Paste
)( Delete

Layout »

Select »

= Tablix Properties...

If you right-click on the left top handle of the Tablix, you can open its properties and
add a filter. The filter in the preceding screenshot filters the Tablix with a condition
that says that the Item Number must not be empty, and so you filter out the rows

that don't belong to the Item Data Item.
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Filtering on values

If you type the character 0 in the Value cell, by default, this evaluates to
the string 0. To compare a numeric expression with the number 0, use
M the expression syntax which begins with an equal sign: =0.
Q When previewing a report, you may see a runtime error from data type
mismatches that may be similar to:
"The processing of FilterExpression for the [data set name] cannot be

performed. Cannot compare data of types System.Int32 and System.
String. Please check the data type returned by the FilterExpression."

This example is available in the object: Packt - CH02-2. You can run

the report to see the final result, or you can remove the filter in the
g Tablix to see it with an empty row at the end.

How can | implement sorting?

Sorting can be applied in the same window where you apply filters in the Tablix.
Below Filters you can see Sorting and, in there, you can sort on any field from the
dataset, or even an expression.

To sort the table, perform the following steps:

1. Select the Sorting tab in the Tablix Properties popup.

2. Select the field you want to sort on in the drop-down box in the column
named Expression.

3. Select a Direction, ascending or descending, via the Order button
(AtoZorZtoA).

4. Click on the Ok button to apply the sorting.
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The following screenshot shows the sorting tab in the Tablix Properties
popup window:

General

Change sorting options.

Visibility

Filters
Add Delete i L 4

Column Crder

Sort by [v| & Atz v

[Mo_ltem]
[Description_ltem]
[Inventory_ltem]
[Inventory_lternFormat]
[HideDetails]
[companyMame]
[companyloge]

You can even define multiple columns on which to sort, if it is applicable. By using
an expression to sort (or filter) you can make it dynamic. For example, you can use a
parameter in the request page to let the user decide.

The Sorting and Filters that you apply in a Tablix are valid for all its members.
This can be overridden if you are including one or more groupings in the Tablix.

If you are applying sorting in the layout of your report, there's no point in
\ giving the user the ability to sort in the request page via the sort button on
~ the data item tab, because whatever the user selects will be overridden at
Q runtime by the sorting you apply in the layout. In that case, it's better to
remove the sorting button from the request page by selecting a key in the
DataItemTableView. Otherwise you will be confusing the user.

Interactive sorting

With interactive sorting we enable the user to sort on any column in a Tablix by
adding sorting buttons to certain textboxes.
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Open the textbox properties and activate Interactive Sorting for the selected textbox,
as shown in the following screenshot:

[@MNo_ltemCaptig[@Description_IltemCaptio [@Inventory_It
= |[N

General

Change interactive sort options for the text box.
Mumber

Alignment Enable interactive sorting on this text bcD

Font Choose what to sort

Border (®) Detail rows

Fill O Groups

Wisibili

(===

Acticn (M =

[Frer] V| [&

] Apply this sorting to all groups and data regions in:

Usually, you activate the interactive sorting option for textboxes located in the Tablix
header. You can choose any dataset field to sort on, it can even be an expression. The
rows you will sort in this example are the Tablix detail rows. Once you have created
a group in a Tablix, you can also select the group as the sort target.

If you apply interactive sorting on all the column headers in the Tablix, the result
will look as follows:

No. O}eari ption Onventol‘,Q
1000 Bicycle
0

1001 Touring Bicycle

1100 Front Wheel 152
1110 Rim 400
1120 Spokes 10000
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As you can see, up/down arrows are added in every column. When you run the
report, use the Shift and/or Ctrl buttons to combine multiple sorting.

Q

Be consistent

Theoretically, it is possible to define interactive sorting for the No
field when clicked and then sort on Description. This will confuse

the user, so try to avoid it.

Interactive sorting is only available when you preview a report in the
report viewer. It is not available when you print the report or export

it to PDF, Excel, or Word.

The example report that includes filtering and interactive sorting is

available in the object: Packt - CH02-3.

To apply dynamic filtering in the report, use the request page. The following
screenshot shows how you can apply a filter on the item description field:

Bl :cons
hS

Clear
Filter

Options
Hide Details?:

ltem

Sorting: Mo,

S
XK Where

O

-

Description  ~|is

TN

CRONUS Internatio... @

Edit - Packt - CH02-3

N Packt - CHO2-3

1 of 27

b

2] 1200

Add Filter

Limit totals to:
4+ Add Filter

1251
1320
1330
1710
1720
1908-8
1920-S

Brint... - Preview Cancel

[

Back Wheel

Axle Back Wheel
Chain Wheel Frant
Chain Wheel Back
Hand rear wheel Brake

Hand front whee! Brake

LONDON Swivel Chair, blue

ANTWERP Conference
Table

& Eoe-

No. e Description
1100 Front Wheel
151 Axle Front Wheel

100%

s Inventory 3
1562
200
1562

10000
100
100
200
200
305

96
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In the preceding example, the filter string is:
@*w*

The @ sign means it's case insensitive and the * sign means any character. So the
applied filter says, any description that contains a w.

Grouping

When you add data to a Tablix, in many cases you will add groupings to create a
different view on the data. When you add a group it is better to give it a proper
name, so you know why it is there. You can create multiple and different types
of groups in a Tablix and, in this section I will explain what a group is and the
difference between parent-child and adjacent groups.

How can | implement grouping?

Groups can be created manually, but sometimes they are created automatically, for
example when you use the wizard in report builder or when you drop a field on the
grouping pane. Groups are also structured in hierarchies. The hierarchies are defined
by the relationships and can be horizontal or vertical. When you create groups, the
rows that they contain become dynamic.

In a Tablix, there are also static rows. Static rows don't belong to a group. Static rows
are used to display totals or labels. They will only display once. A dynamic row is a
part of a group, and is usually rendered more than once. Textboxes in a dynamic row
usually contain aggregated data. The detail row in a Tablix is the innermost row and
it displays the detail data, which is not aggregated.

More in-depth information about static and dynamic rows is

% available here:
s

https://msdn.microsoft.com/en-us/library/ee240753.aspx

Adding a parent-child group to a Tablix

When you add a group to a Tablix you can do it in two ways, you can use a parent-
child hierarchy or an adjacent one.
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A parent-child hierarchy can be compared to a tree structure. You organize your
data in a tree structure so that you can expand and collapse it. The idea behind it is
that you want to create a summary of your data according to a particular field. For
example, if you create a list of items and add a group to the location, you can then

create a summary of the inventory by location.

1. To get started, create a new report with the following dataset:

Report 60006 Packt - CHO2-4 - Report Dataset Designer
E.. Data Type Data Source Mame
= Dataltem Item <Item>
Column Item. ™o.” Mo_Item
Column Itemn.Description Description_Item

= Dataltem Item Ledger Entry <Item Ledger Entry>
Column "Ttem Ledger Entry”,"Location Code™ LocationCode_ItemLedgerEntry ¢
Column "Ttem Ledger Entry”.Quantity Quantity_ItemLedgerEntry
= Dataltem Integer Constants
Column HideDetails HideDetails
Column CompanyInformation.Name companyMame
Column CompanyInformation. Picture companyLogo
*» Column| >
LI ANE K 2

Lo o s

L...

<

Help

2. Then, in the layout add a Tablix to the body, that contains the

following fields:

| [@MNo_ltemC: [@Description_ltemCaption]

[@Quantity_lte

ﬂ[Nu_Item] I[Descriptiun_ltem]

I[Quantity_ltemL

E Rrow Groups
= (Details)

M Column Groups
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Let's have a look and see how we can create this type of grouping.

1. To create a group, click on the Details arrow in the Row Groups window:

Source Control Explorer Report.rdlc [Design]* + X [l &)

[@No_ltemC: [@Description_ltemCaption] [@Quantity_lte

= [Description_ltem] [Quantity_ltemL

= Row Groups il Column Groups b

Add Total | 3 TR

X Delete Group Adjacent Before...
Adjacent After...

| (Details)

&  Group Properties...

2. In the window that opens, select the field to group on, like this:

(® Group by: [LocationCode_lternLedgerEntry]

Show detail data

Add group header

Add group footer

3. The option Add group header/footer adds an extra header and/or footer
row to the Tablix. As you can see, when a group is added in a Tablix, it is
made visible by the grouping line in the row handles.
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Row and column handles
M Row and column handles become visible at the top and left side of
Q a Tablix when you click on them. They are gray and you can click
(or right-click) on them. The row handles also contain indicators to
show the type of row.

4. This vertical line shows where the group starts and ends and it resembles a

big bracket:

/[@No_ItemC: [@Description_ltemCaption] [@Quantity_Ite

[No_ltem] I[Description_ltem] I[Quantity_ltemL
ow broups olumn broups
B Row Group ffl cColumn Group:
[ LocationCode_ltemLedgerEntry -
= (Detailz) -

5. Now you have two extra rows, a group header, and a group footer row. In
the group footer row, below the quantity field on the detail row, select the

quantity from the dropdown:

|Localion
| [LocationCod

-
i

No_ltemC: [@Description_ltemCaption] [@Quantity_lte

o_ltem] [Description_ltem] [Quantity_ltemL

Mo_ltem

Description_|tem

/

=]  LocationCode_ltemLedgerEntry
= Row Groups MM column Groups =] Quantity_ltemLedgerEntry
[ LocationCode_ltemlLedgerEntry - =] Quantity_ltermLedgerEntryFormat
= (Details) - =]  HideDetails
=] companyMame
=] companylege
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6. Now, after you have selected the quantity field in the group footer row, make
sure you aggregate the numerical values on the footer (or header) row, as in
the following example:

]

I [@Quantity_lte

[Quantity_ltemL

# Cut

53 Copy
Ty Paste

Convert To Tex

L 4 - |
T L | €

J Expression.. Avg

'  Placeholder Properties... Max
Min
Count

CountDistinct
StDev

StDevP

Var

VarP

First

Last

Previous

Aggregate

7. The row group's window now shows the group and the result is as follows:

Source ContrlExporer [N cepora

| Location {[@No_ltemC: [@Description_ltemCaption] [@Quantity_Ite
| [LocationCnde_EE
=| {iNo_ttem]  [Description_ltem] [Quantity_ttemL
i [SumIQuantity_I

ow broups olumn broups
B Row Group fifl Column Group
[ LocationCode_ltemLedgerEntry -

= (Details) -
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If it is not already the case, I recommend changing the name of the

group to a meaningful name. This is important when you are going
Ko

to apply multiple nested groupings and makes it easier to see which
group is which.

8. We have now added a group to our Tablix and, when we run the report, it
will resemble this:

Location No. Description Quantity

Code Item

Ledger Entry

BLUE
1900-S PARIS Guest Chair, black 52
1906-S ATHEMS Mobile Pedestal 70
1908-S LONDON Swivel Chair, blue 234
1920-S ANTWERP Conference Table 38
8924-W Server - Enterprise Package -1
LS-75 Loudspeaker, Cherry, T5W 1

40122

GREEN
1896-S ATHEMS Desk 49
1896-S ATHEMS Desk -1
1896-S ATHEMS Desk 1

9. Next, I will remove the footer row and put the total in the header. Most
managers find it more interesting to start a report with the totals and then
the details. To do this, you can copy past the field from the footer row to the
corresponding textbox in the header row:

) Ctrl + V)

L]

‘Location {{@MNo_ltemC: [@Description_ltem[:apnmq/ [@Quantity lte
|[LDCSHDI"ICDE|E_EE Sum(Quantity |}
E| [Mo_ltem] [Description_ltem] [Quantity_ltemL

@) Ctri +C
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10. Then, select the footer row, right-click, and select Delete Rows:

iLocation ;[@No_ltemCz [@Description_ltemCaption] [@Quantity_Ite
|[LucatiunCUde_ [Sum({Quantity,
E| [Mao_ltem] [Description_ltem] [Quantity_ltemL
: [Suleuantity_I
Insert Row 3
Delete Rows |
L Add Group 3
B Ro Row Group 3 MM Column Groups
Locati Row Visibility... -
=(D¢ '  Tablix Properties... hd

How do | implement expand/collapse?

To make it even more interesting, I will now add an expand/collapse option to the
Tablix, so you can show or hide the details. To do this, you use the Hidden property.

1.

Every textbox has a Hidden property which you can either set to True or
False, or to an expression. Instead of setting the Hidden property of each
individual textbox in the details to False, I will do it via the row visibility.
Right-click the detail row handle and select Row Visibility...:

I i
| [LocationCode
e la 1
Insert Row »

Delete Rows
| Row Visibility...

#f  Tablix Properties...

In the row visibility window that opens, select the option, Show or Hide,
based upon an expression. I will use this as an expression:

=Last (Fields!HideDetails.Value, "DataSet Result")

This means that the visibility of the detail row now depends on what the user
selects for the HideDetails option on the request page.
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The reason for the Last function is that the HideDetails field is added
= as the last row in the dataset designer.

3. Then, select the Location Code field as the toggle item, as in the
following screenshot:

Change display options.

When the report is initially run:
) Show
O Hide
(®) Show or hide based on an expression

«Exprs 5

Display can be toggled by this report item:

LocationCode_ltemlLedgerEntry W

A toggle item is the name of a textbox on which you can click to change the
Hidden property. So, by doing this, we enable the expand/collapse option
on our group, allowing the user to show or hide details dynamically when

running the report.

4. Next, set the InitialToggleState property of the textbox that contains the
LocationCode to:

=NOT Last (Fields!HideDetails.Value, "DataSet Result")
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This will make sure that, when the user selects HideDetails (or not), the + or - icon
is correctly displayed. The InitialToggleState property of a textbox determines
the initial state of the toggle image. When you run the report, it now looks as follows:

Location No. Description Quantity

Code Item

Ledger Entry

BLUE 40122

GREEN 5894

= OUT. LOG. 29
1896-5 ATHEMS Desk 25
1936-5 BERLIM Guest Chair, yellow 4
70001 Base 15
70001 Base -15
70002 Top Panel 3
T0002 Top Panel -3
70003 Rear Panel 3
70003 Rear Panel -31

OWN LOG. 1365

RED 528,52480

WHITE 848

YELLOW 806

In the request page, the user can select the HideDetails option to select the
default value of the Hidden property for the detail row. At runtime the user
can click on Location Code fields to expand or collapse the row and show or
hide the details dynamically.

An example of the finished report is available in the object:
Packt - CH02-4. An example of the starter object for this report
"~ isavailable in the object: Packt - CH02-8.

Adding an adjacent group to a Tablix

Now, let's have a look at how we can use an adjacent grouping in a report. You can
start by importing the object: Packt - CH02-9.
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For this new report, I will use the following dataset:

»

Report 60067 Packt - CH02-9 - Report Dataset Designer

(o] 2 )

L.

E.. Data Type Data Source Mame
ENDatalte ~ | Customer <Customer>
Column Customer, ™Mo, ™ Mo_Customer
Column Customer.Mame Mame_Customer
Column Customer. City City_Customer
Column Customer, "Salesperson Code™ SalespersonCode_Customer
Column Customer, "Country/Region Code”™ CountryRegionCode_Customer
= Dataltem Cust. Ledger Entry <Cust. Ledger Entry>
Column "Cust. Ledger Entry”, "Posting Date” PostingDate_CustledgerEntry
Column "Cust. Ledger Entry”, "Sales (LCY)" SalesLCY_CustledgerEntry
Column "Cust. Ledger Entry™, "Profit (LCY)" ProfitLCY_Custl edgerEntry
LG ANE JIE 2 Help

LU S S

<%

To create the layout follow these steps:

1.

In the layout, you start by adding a Tablix and then, in the detail row,

you add the Sales LCY and Profit LCY as fields:

Cut
Copy
Paste
Insert 3 ‘ [ Text Box
View » \ Line
Select All “m Teble
[ Matrix
B Body Properties... O] Rectangle
List
Toadd anitemtothe report: drag { & Image
EE  Subreport
i Chart
&) Gauge
@ Map
[&] DataBar
w7 Sparkline
¥ Indicator
= Page Header
2  PageFooter

Report Data
New - Edit..

| i Built-in Fields
Vil Parameters

[@SalesLCY_C [@Profit CY_Ci
= |[SalpsLCY_Cl

MName_Customer
City_Customer

SalespersonCode_Customer

CountryRegionCode_Customer

@ Year

51 Month
=] SalestCV Ty edgerbntnFormat
[ Images
ProfitlLCY_CustlLedgerEnty
b i DstaSources
ProfitLCY_CustLedgertntryFormat b B Datasets

&1 No_CustomerCaption
1@ Name_CustomerCaption
1 City_CustemerCaption

[@1 SalespersonCode_CustomerCaption

121 CountryRegionCede_CustomerCaption

f=1 SalesLCY_CustledgerEntryCaption
Profitl CV_Custl edgerEntryCaption
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2. Next, you add a parent group on [SalespersonCode_Customer], just as we
did in the previous report:

Report.rdic [Design]* = 3 [l Y el ({54

[@SalesLCY_C [@ProfitLCY_Cu
=l [SalesLCY_Cusj[ProfitLCY_Cusi

= Ro*roups [ Column Groups
T~
‘) Add Group 4 Parent Group...
Add Total [v Child Group...
XX Delete Group Adjacent Bef

*

Group Properties...

Tablix group

®) Group by: [SalespersonCode_Customer] v*

Add group header

[ ] Add group footer

Help Cancel

Salesperson

[SalespersonC:[Sum(SalesLC’
# Cut
B us [ProftLCY|
Copy
[« Paste
3 Row Grou
SzlespersonCode_Customer Convert To Text
= [Details) Summarize By »
G-)’ £ Expression... g
[ Placeholder Properties... Max
Min
Count
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Then you add a new group but, instead of selecting a parent-child group,
you select Adjacent After...:

Salesperson  {[@SalesLCY_C [@ProfitLCY_Ct
[Sum(SalesLC' [Sum({ProfitLC®
SalesLCY_Cus [ProfitLCY_Cusi

B Row Groups i Column Groups

SalespersonCode_Customer

= (Dl Add Group Parent Group...
Add Total | b Child Group...
X Delete Group Adjacent Before...
&  Group Properties... Adjacent After...

For the group expression, use the following expression:

=Year (Fields!PostingDate CustLedgerEntry.Value)

The result of the preceding expression is shown in this screenshot:

Tablix group TEST  AMNALYZE 1 Steven Renders -

® Group by: =Exprs v

(7)) Show detail data

Help QK Cancel

Expression

Set expression for: GroupExpression

1 =Year(Fields!PostingDate_CustlLedgerEntry.Value
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6. Then, rename the group to Year:

B Row Groups Ml Column Groups
[ SalespersonCode_Customer -
= (Details) -
Add Group 3
Add Total | 3

X Delete Group

& Group Properties...

Group Properties

Chang me and group expressions.
Page Breaks

Serting

Visibility

Filters .
roup expressions:

Variables
Delete
Advanced
«Expre v|

Group on:

o || oo

E Row Groups
[ SalespersonCode_Customer -
= (Details) v

N

7. Now add a child group below the Year group, name it Month, and use the
following expression:
=Month (Fields!PostingDate CustLedgerEntry.Value)
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8. The result of the preceding expression is shown in this screenshot:

B Row Groups M Column Groups
[ SalespersonCode_Customer -
= (Details) -
B
Add Group » Parent Group...
AddTotsl | » Child Group.
X Delete Group Adjacent B
H  Group Properties... Adj After..

[ SalespersonCode_Customer -
= (Details) -
[ Year -

Change name anggfroup expressions.

Page Breaks

Sorting Name:
Visibility |Month
Filters

Group expressions:

Variables

Advanced
wExpre F

Expression /

1 =Month(Fields!PostingDate_CustledgerEntry.Value)

Group on:

Set expression for: GroupExpression

[79]



Getting Started with the Tablix

9. In the group fields, selec

profit LCY fields. You will now have a report layout that resembles this:

t the Sum aggregation for the sales LcY and

Report.rdic [Design]* & > RGN eGT TN 1 Report.asd

%
i Salesperson

[SalespersonC
[u}

«Exprs «Expry»
s

[@S5alesLCY_C [@F'roﬁtLC‘r’_Q'é:I
[Sum(SalesLC" [Sum(ProfitLC"
[SalesLCY_Cus [F'roﬁtLCY_Cusi?
[Sum(SalesLCY [Sum(ProfitLCY

]

B Row Groups

I SalespersonCode_Customer
= [Details)

[ Year
[ Meonth

Ml Column Groups
-

-

10. To add a row at the end of the report showing a total, go into the
Row Groups and add a total, as in this screenshot:

[ SalesperscnCode_Customer

= (Details)

[ Month

Year .

hd B:s: A
a z
Co
Cus|
Add Group 2 | Dat

Add Total | 2

X Delete Group

#  Group Properties... | Hid
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11. Now, as in the previous report, use the row visibility and toggle properties to
create an expand/collapse option for all groupings:

E row Groups M cColumn Groups
[ SalespersonCode_Customer -

[ Year Add Group 3
[ Month Add Total [+
o X Delete Group
J & Group Properties...
Group Properties J
General i . /
Change display options.
Page Breaks
Sorting

‘When the report is initially run:

Filters

Varizbles {_) Show or hide based on an expression

Advanced 5

Display can be toggled by this report item:

SalespersonCode_Customer v

B row Groups @ cColumn Groups
[ SalesperscnCode_Customer -

= (Details) -
[ Vear -

Add Group 3

e’ Add Total | 3
X Delete Group
Group Properties...
Group Properties

General i i

Change display options.
Page Breaks
Sorting When the report is initially run:

() Show
Filters ﬂ
Variables .} Show or hide based on an expression
vanc

Advanced A

Display can be toggled by this report item:

Groupl W
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12. Then run the report. It will look like the following screenshot:

Salesperson Sales (LCY) Profit (LCY)
ode Customer

R 60311,61 27553,14
1499.02 30512

5 31351,00 12367,70
0 0

2016 12 1586.5 1586.5

2017 1 90066,11 3832434

In this report, we now have the details, first grouped by salesperson, and then below
it by year and month. This gives the reader a different view of the same data, all in
one Tablix. That's the power of using adjacent groupings.

Adjacent groupings also have other advantages. You can use them to offer
alternatives in document reports, for example. By combining them with
group filters you can use one Tablix to show information from different
data items, instead of using multiple tables, as in standard reports.

An example of the report with adjacent groupings is available in the
object: Packt - CH02-5

Formatting report items

Now we need to have a look at formatting because, as you will have noticed, the
amounts or quantities in the report are not formatted in the way we are used to in
Dynamics NAV. This is because the dataset that is generated by Dynamics NAV
contains the numerical values without formatting. It sends a separate field with

a format code that can be used in the format properties of a textbox in the layout.
Numerical fields have a Format property. This Format property is populated by
Dynamics NAV and contains, at runtime, an RDL format code that you can use in
the Format property of a textbox in Visual Studio.
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To get started with formatting, perform the following steps:

1. When you right-click on a textbox, a menu appears in which you can select
the properties of the textbox, as shown in the following screenshot:

= [ 1]
Text Box
#& Cut
43 Copy
Paste
o X Delete
Select ]
B Expression...
|f]‘ Text Box Properties... |

I'm using object: Packt - CH02-4 as the example for formatting but, of
K= course, this can be applied in any report that has numerical fields.

In the Textbox Properties window, go to Number and then select Custom.
Click on the Fx button to open Expression Designer and type an expression.
The result of the expression will be the value of the property. In this case, our
expression should fetch the value from the format field from the Quantity
field. The expression will be:

=Fields!Quantity ItemLedgerEntryFormat.Value

This means that the format of the textbox is fetched from
the dataset field: Quantity_ Item.

3. Instead of using Expression Designer, you can also just type this expression
directly into the Format code textbox or in the Format property in the
properties window of the textbox, as shown in the following screenshot:

Properties +
Quantity_ltemLedgerEntry Text Box
o= | &
Font Arial; 10pt; Default; Default; Default
Format =Fields!Quantity_ltemLedgerEntryFormat.Value
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Reporting Services and RDLC use .NET Framework formatting strings
for the Format property of a textbox. The following is a list of possible
format strings:

C: Currency

D: Decimal

E: Scientific

F: Fixed point

G: General

N: Number

P: Percentage

R: Round trip

X: Hexadecimal

4. After the format string, you can provide a number representing the amount
of digits that have to be shown to the right of the decimal point.

For example:

F2 means a fixed point with 2 digits: 1.234,00 or 1,234.00
FO means a fixed point with no digits: 1.234 or 1,234

The thousand and comma separators (.and) that are applied, and the currency
symbol, depend on the Language property of the report.

More information about .NET Framework formatting strings can be
found here:

Custom Numeric Format Strings: http: //msdn.microsoft.com/
L en-us/library/0c899ak8.aspx.

Standard Date and Time Format Strings: http: //msdn.
microsoft.com/en-us/library/az4se3kl.aspx.

As an alternative, you can use custom format strings to define the format value.
This is actually how Dynamics NAV populates the Format fields in the dataset.
The syntax is:

#,##0.00
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You can use this to define the precision of a numeric field. The following image
provides an example:

Properties > X
Quantity_ltemLedgerEntry Text Box
o, | 8

HideDuplicates

Why does the Format property sometimes have no effect?

To apply formatting to a textbox, the textbox must contain
an expression, for example =Fields!LineTotal.Value

%‘\ or =1000.
When the text in the textbox does not begin with the = sign,
then the text is interpreted as a string and formatting does

not apply.

You can also set the format in the report dataset designer, instead of in the layout.
You can do this by using the Format ¢/AL function. You can do this directly in

the dataset in the SourceExpression of any field, or you can do it in the data item
triggers, for example the onAfterGetRecord () trigger. But, if you use an expression
in the SourceExpression, you lose the option to use the IncludeCaption property.

A good example of a textbox format property is available here:

%%‘ http://thinkaboutit.be/2015/06/how-do-i-implement-
blankzero-or-replacezero-in-a-report

Using placeholders

If you select a textbox and right-click on it, you open the textbox properties, as you
have already seen in this chapter. But, inside the textbox, there's the placeholder. A
placeholder is the text, or expression, that becomes the information displayed in the
textbox at runtime. And the placeholder also has a set of properties that you can set.
So you can consider a placeholder as an entity inside a textbox, with its own set of
properties, which are, by default, inherited from its parent, the textbox.
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The following screenshot shows that, when you right-click on the text in a textbox,
you can then select its placeholder properties:

iLocation EE[@NO_ItemCz [@Description_IltemCaption] [@Quantity_lte|
| [LocationCodeéE [Sum({Quantity
= E[No_ltem] — [7a ¥ tity [temlL
& Cut
53 Copy
71 Paste
Convert To Text
Summarize By »
F Expression...
'  Placeholder Properties...

The example report with the placeholders is available in the
=" object: Packt - CH02-6

A textbox can contain one or more placeholders. By using multiple placeholders
in one textbox, you can display multiple fields in one textbox, and give them
different properties.

In the following example, I will add a header to the report, and in the header,
I will display the company information.

To add a header (and/or footer) to a report, go to the Report menu and select:

* Add Page Header
* Add Page Footer

The following screenshot shows an example of this:

REPORT | TOOLS TEST  ANA
& Report Properties...

View »
Add Page Header
Add Page Footer
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A report can contain a maximum of one header and one footer.

As an alternative you can right-click anywhere in the body of the
% report, in the empty space to the left or right of the body, and add
"~ apage header or footer.

The page header and page footer are always shown on every page, except if you
decide not to show it for the first and/or last page by using the properties:

* PrintOnFirstPage
* PrintOnLastPage

Dynamically hiding a page header/footer

A page header and footer cannot be hidden dynamically. A workaround
M would be to put a rectangle in the page header and/or footer and use
the Hidden property of the rectangle to show or hide the content of
Q the header/footer dynamically. You need to be aware that, even when
you hide the content of the page header/footer, the report viewer will
preserve the space. This means that the header/footer is still displayed,
but will be empty.

A page header or footer cannot contain a data region. The only controls you can add
to a page header or footer are:

*  Textbox

* Line

* Rectangle

* Image
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So, in the page header, I will add a textbox with a placeholder, as in the
following screenshot:

Report Data
MNew - Edit...
I> @l Built-in Fields
I- @l Parameters
il Images
I mml Data Sources
4 | Datasets
4 DataSet_Result

Mo_ltem

Description_ltem
Inventory_ltem
Inventory_ltemFormat
HideDetails
companyMame
companylogo

companyfddress

companyCity

0 0 OO0 OO0 0 OO0 00 00 00 00

companyEmail

To do this, add a textbox in the page header. Then, drag a field from the

dataset into the textbox. Then, add one or more spaces and drag another field into
the same textbox. You will notice the two fields can be selected inside the textbox
and when they are, they become gray. If you right-click on the placeholder, you
can see its properties.
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This is how you can see that it is a placeholder.

[companyName] [EGMBARYE ="

# Cut
3 Copy
_ﬂﬂ Paste

[@No_ltemCaptic [@Descr Convert To Text t
[No_ltem] [Descript Summarize By »

‘ % Placeholder Properties...

Number

Alignment Label:

. and markup options.

Font

Action Value:

Mone - Plain text anl
() HTML - Interpret HTML tags as styles

|[companyEmaiI] V‘
Tooltip:

| |
Markup type

It is interesting that the mark-up type for a placeholder can be changed to HTML.
This means that, if the placeholder contains HTML, it will be recognized by the
report viewer and rendered, as it would be by a browser. The HTML tags that are

recognized are the following;:

® <A hrefs>

¢ <FONT>

i <H{n}>, <DIV>, <SPAN>,<P>,
i <DIV>, <LI>, <HN>

® <B>, <I>, <U>, <S>

b <OL>, <UL>, <LI>
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If you use these HTML tags in a badly organized way then they will be interpreted
as text and rendered as such.

The possibility of using HTML in placeholders creates an
opportunity for Dynamics NAV developers. What you can do, for
example, is generate the HTML tags in C/ AL code and send them to
K the dataset. By using this approach, you can format text and manage
it dynamically via C/AL. You could even use a special setup table in
which you let users decide how certain fields should be formatted.

In our example report, I will format the company e-mail address in two ways.
First, I will use the placeholder expression to underline the text:

«Expr» RESE

Set expression for: Value

1 ="<ux" & Last(Fields!companyEmail.Value, "DataSet_Result™) & "</us”

Then, I will go to the C/ AL code and create a function that will format the e-mail
address using a mailto hyperlink:

Report 60008 Packt - CH02-6 - Report Dataset Designer

E.. Data Type Data Source Mame

= Dataltem Ttem <Item>
Column Ttem.™o.”™ Mo_Item
Column Item,Description Description_Item
Column Item,Inventory Inventory_Item
Column HideDetails HideDetails

= Dataltem Integer Constants
Column CompanyInformation.Name companyMame
Column CompanyInformation.Picture companylLogo
Column CompanyInformation, Address companyAddress

Column i i companyCity
» Column f FormatAsMailto{CompanyInformation. E-Mail7) companyEmail
l C/AL Editor

= LOCAL FormatAsMailto{TextToFormat : Text) : Text
EXIT('<a href="mailto:"' + TextToFormat + '">' + TextToFormat + '<{fa>'});
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When you run the report, the result is this:

= v S T Find

i

Packt - CHO2-6
1 of 272 b M
CRONUS BELGIE NV info@thinkaboutit be ) \
= d =
FILE MESSAGE IMSERT OPTIONS F
F-
Paste
Clipboard Basic Text
From » steven.renders @thinglfc
=1 o
Tou. info@thinkaboutit.be
Send
Ce..
Subject

MAT TEXT

Untitled - Message (HTML)
REVIEW

i &% mJL"J Q

Address Check Attach Attach Signature
Book MNames File ltem~ -

Mames Include

The e-mail address is underlined and there is also a hyperlink and when you click on
it, your e-mail client opens. As you can see, the formatting in the placeholder and the

formatting in the C/ AL code are combined.

object: Packt - CH02-6

Use a code unit or buffer table
~\IQ In this example I used a custom function in the report

(FormatAsMailto). Inreal life, it is better to create these
types of functions in a separate code unit, or buffer table, so
you can reuse them in other reports.

The example report with the placeholders is available in the
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Important properties — CanGrow and
CanShrink

A textbox has many properties, as you can see in the following screenshot.

Pmpar_hef e Text Box Properties
Description_ltem Text Box -

Action Mone N Momber Change name, value, and sizing options.

BackgroundColor [ Mo Color

Backgroundimage Alignment s
Bookmark ) Font Description_ftem

BorderColor LightGrey

BorderStyle Solid Border Value:

BorderWidth 1pt Fill [Description_ttem] v &
CanShrink False Interactive Sorting £
Color W 5ack
CustomPraperties Action —

DatalementName Sizing options
DataElementOutput Auto Allow height to increase
DataElementStyle Auto [ Allow height to decrease
Direction Default
DocumentMapLabel
Font Arial; 10pt; Default; Default; Default
v
Hidden False
HideDuplicates

Indent
InitiaToggleState False
KeepTogether True Help —
LabelLoclD
Language
LineHeight
ListLevel 0
ListStyle None

Location Dcm; Ocm
Name Description_ltem
Murnerallanguag ~

If you right-click a textbox and select the textbox properties, they will open in

a separate popup window. In this window, some of the textbox properties are
available and they are divided into categories. To see all of the textbox properties,
you can use the properties window, which is usually on the right in Visual Studio.
Here you can sort the properties or group them using the buttons on top:

o= o4 | M

The first button groups the properties. The second button sorts the properties and the
third button opens the properties popup window.

I am not going to discuss all of the properties, but I would like to draw your
attention to CanGrow and canShrink. These two properties can be set to True or
False. If you set CanGrow to True then the height of the textbox will increase if the
text, at runtime, is bigger than the width of the textbox. With canshrink, the height
of the textbox may shrink.
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I do not recommend these properties, except when really necessary.
. When a textbox grows, the height increases and it pushes the content
down below. This makes it difficult to predict if the content of the
= report will still fit on the page. Also, the effects of CanGrow and
CanShrink are different if you run the report in Preview and export it
to PDF, Word, Excel, or if you print the report.

Example — create an item dashboard
report

In this example, I am going to create an item dashboard report. Actually, I will
create a first version of the dashboard, in later chapters I will come back to this
report and enhance it.

The result of the report looks like the following screenshot:

BLAULW GEEL GROEN OuT. LOG. OWN LOG. ROOD Total
ALBERTVILLE Whiteboard, groen (1992-W) 8 5 -1 10
AM STERDAM Lamp (1828-5} 148 a7 -19 55 252
ANTWERPEN Vergadertafel {1320-5) ] 65 3 108
ATHENE Mobiel onderstel {1906-5) 0l 88 40 =il 54
ATHENE Tafel (1896-5) 180 48 25 20 354
ATLANTA Whiteboard, basis {1996-5} 44 18 -1 22 181
EERLIJN Bezoekerssoel, geel (1936-5) B % 4 0 50 126
CALGARY Whiteboard, geel {1383-1) 13 8 5 2
CHAMONIX Bergmeubel bassunit {1524-W) 1 15 ] 2 2
GRENOBLE Whiteboard, rood (1963-W) 10 4 4 18
INMN SERUCK Kast'G.Deur (19640} 2 2 ar -2 B4
INN SBRUCK Kastw.deur {1576-W} 3 3 -2 -108.4752 -102, 4752
LONDEN Draaigtoel, blauw [1908-5) 234 57 o 14 D5
MEXICO Dmaistoel, zwart (1968-5) 298 14 15 205
MOSKOU Draaigtoel, rood (1980-5) 85 14 2 100
MUNCHEN Draaistoel, geel (1972-5) ar 0 -1 -4 122
OSLO Boekenkast (1952-W} =] -1 7 15
PARIJS Bezoekerseoel, Twart {1300-5) Ll 180 41 il 299
ROME Bezoekersaoel, groen {1960-5) 153 24 17T
SAPPORO W hiteboard, zwart (1972-W} 4 2 5 "
SARAJEVO Whiteboard, blauw (1984400} 3 3 4 10
SEQUL Beroekersstoel, rood (1988-5) 4 43 82 167
ST.MORITZ Ladekasg (1928} 4 41 23 -1 a7
TOKYD Bezoekersgoel, blauw (1964-5) =2] 80 25 28 172
Total 1265 5B 573 2 85 2675248 2 955.5248

%j%‘\ The report is available in the object: Packt - CH02-7
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What we need to do is to show the inventory of a list of items by location. The report
also includes totals and subtotals of the inventory by location, by item and a grand
total. To start, you define a dataset, as follows:

Report 60009 Packt - CHO2-7 - Report Dataset Designer E@l
E.. Data Type Data Source MName L...
» |2 Dataltem Ttem) t| <Item>

Column Item.™Mo.” No_Item v
Column Item.Description Description_Item v

= Dataltem Item Ledger Entry <Item Ledger Entry>
Column “Ttem Ledger Entry”. "Location Code™ LocationCode_ItemlLedgerEntry v
Column “Ttem Ledger Entry”. Quantity Quantity_ItemlLedgerEntry v

= 1+ Help

In this dataset, I will start with the item table and, per item, fetch the item ledger
entries. The inventory is the sum of the quantities of the item in the item ledger
entry table. I have also included a filter, using the PrintOnlyIfDetail property
of the item data item. This means that, if an item does not have any ledger entries,
it will not be shown in the report. Also, I'm using the item ledger entry table to get
the location code and quantity fields. In the report layout, I will create a group and
calculate the inventory via an aggregate function.

In real life, there might be many items and ledger entries, so this
approach is not the best one. It would be better to use a buffer table
* or query object, and calculate the inventory and filter in the dataset,
%@‘\ instead of in the layout. I will show you an example of this approach
g in a later chapter. At this point, my objective is to demonstrate how
you can use a Matrix-Tablix to create a layout that has a dynamic
number of rows and columns.

1. Once you have defined the dataset, open the layout and add a matrix control
to the report body. In the data cell, use the Quantity field, on the row, use
the Item No, and on the column, use the Location Code. This will create the
following matrix and groups:
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Report Data > @ x

New = Edit.. =

d

I B Parameters
5 Images [LocationCode_
1 Bl Data Sources [Mo_ltem] [Quantity_ltemL
4 fm| Datasets
4 [ DataSet Result Pl »
E Mo ltem
B Description_ltem

B Row Groups MM Column Groups -

X [ MNo_ltem1 w | [ LocatienCode_ltemLedgerEntryl -
B LocationCode ltemLedgerEntry

H Quantity_ltemLedgerEntry
H Quantity_ltemLedgerEntryFormat

2. Next, modify the expression of the textbox that contains the item number,
to the following expression:
=Fields!Description Item.Value & " (" &
Fields!No_Item.Value & ")"

This will display the item description and, between brackets, the item
number.

3. Next, change the sorting of the group by item number to sort on the
description:

Column Groups -

a‘m

ltemLedgerEntry -

General A 3
Change sorting options.
Page Breaks
Sortiny
Visibility
. Column Order
Filters - —
Variables ( Sort by |[Description_ltem] ! v
Advanced
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4. Next, add totals for the two groups:

[}
|- Row Groups C

X

M Column Groups
LocatienCede_ltemLedgerEntry o
\Add Group » |

Delete Group

A Group Properties... |

| > Before /
After

This will add an extra column and row to the matrix.

5. Select the Quantity and then select the Sum as an aggregate. Then,
select the four textboxes and, in the properties, apply the formatting

for the quantity field:

«Expra
Total

[Sum{Quantity_ [Sum{Quantity _}
[Sum(Quantity_ [Sum({Quantity.

E= AT

o=
| abell ool

Cromat ~Fields!Quantity_ItemLedgerEntryFormat.Value )
Tden Tolee

HideDuplicates
InitialTaggleState False

6. Next, you can use different background colors for the textboxes in the
total rows and resize the description column to resemble the layout in the
preceding screenshot. If you save and run the report, you have now created

an item dashboard.

Notice how easy it is to use the matrix control to create a dashboard. At runtime, the
number of columns depends on the number of locations. The matrix has a dynamic
number of columns. There is no detail level, because the ledger entries are grouped

on row and on column level.

Colors and background colors

When using colors in a report, pay attention to how the report is

printed. Not all printers are color printers, so you need to make sure
M that your visualization has an effect. That's why I have used gray
Q colors in this example.

Colors are sometimes also used by developers as a trick to see

at runtime, where which textbox is displayed and to test report
rendering in different formats. If you do this, remember to remove
the colors at the end of the development phase of your report.
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Summary

The Tablix is a very versatile control that contains templates to create a List,

Table, and Matrix layout. It usually contains groups, which can be created with

a parent-child relationship or an adjacent one. We have seen how we can apply
sorting and filtering in a report, both in the layout and at the point of the generation
of the dataset.

Textboxes have a lot of properties and contain placeholders, so we can format
information in many ways, which we also covered in this chapter.

Expressions are frequently used to make report execution dynamic, and in the next
chapter, we will dive into the expression editor and see examples of how you can
create expressions and the syntax that you need to use to do that.
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In this chapter, we will explore the expression designer. I will explain and
demonstrate how you can use expressions to manipulate properties to create
dynamic behavior from reports at runtime. You can create simple and complex
expressions, and functions that you can reuse when you design reports. Last but
not least, I will demonstrate this with some typical real life scenarios and examples.

Using expressions for properties

Without realizing it, you might have already used expressions when designing
reports. This is because, most of the time, expressions are implicitly created
when you design the layout of your report. For example, when you drag and
drop a field on a textbox, the system creates the following expression for the
Value property of the textbox:

=Fields!ColumnName.Value

The expression gives the instruction to fetch the value property from the dataset
Field with the name ColumnName. Fields is actually a collection that holds all
of the fields in the dataset. There are other collections that you can use.
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For example, if you right-click on a textbox and select Expression..., you will end up
in the expression designer for the value property of that textbox, as shown in the
following screenshot:

Description ‘ Hlegis
[Descripﬂon_tel Data N\
=] MNo_ltem \

=
o' ‘Iél Description_ltem .
J 2]  LocationCode_ltemLedgerEntry

Quantity_ltemLedgerEntry
==| Quantity_ltemLedgerEntryFormat

Description Heade

[Description_

Text Box
% Cut
. B3 Copy
‘ Paste
}( Delete
Select
Expression...
% Text Box Properties...

Expression

Set expression for: Value

1 =Fields!Description_Item.Value

3)

200% -4 »
Category: Itern: Values:
- Constants No_ltemn
- Built-in Fields Description_tem
- Parameters Locatl_onCode_ItemLedgerEntry
CQuantity_ttemLedgerEntry
-leiDataserResni Quantity_ltemLedgerEntryFormat

Datasets

- Variables

+- Operators

-- Common Functions
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In the preceding screenshot, a field is dragged onto a textbox. In the textbox in the
Tablix, it says, [Description_Item]. When you drag or select a field from the
dataset into a textbox, the system uses the following notation:

[ColumnName]

If you open the expression you can see that it actually stands for:

=Fields!Description Item.Value

You can also see that, in the expression designer window, we are in the expression
for the value property. It's mentioned at the top in Set expression for: Value and,

if you look in the Category list, you will see Fields (Dataset_Result), which contains
all of the fields from our dataset.

Ry Double-click

Q If you double-click on a field or function in the right column, it is added
to the expression. You can avoid typing syntax errors by doing this.

An expression will return a result and it is the result of the expression that is used,

at runtime, for the value of the property. That is why you always need to start your
expression with an equal sign (=). The data type of the result of the expression
should match the data type of the property, otherwise you will get a runtime error. If
the data types are not the same, you can use a conversion function.
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For example, if you expand Common Functions, at the bottom you will see a list of
available conversion functions:

Set expression for: Value

1 =Fields!Description_Item.value

100 % -

Category: Item:
“Butn e | R —
Parameters CByte
Fields (DataSet_Result)
Datasets CDhl

Description

Convert to Boolean.

Variables CDec
erato Clnt
|- Common Functions Eglbg
)
Ted . CShort
-- Date & Time CSng ST
- Math
Insnection o =CBool(Fields!
il Hi HouseOwnerFlag Value)
- Program Flow X
- Aggregate Int
991e Oct
- Financial Str
® Conversion Val

- Miscellaneous
v u

We have already used a conversion function in a previous chapter

% when we applied a filter to the Tablix to link it to specific records
XK= in the dataset. In that example, we used the CStr () function to

compare a field from the dataset to the empty string.

Conversion functions are used when we need to convert the result of one expression
to another data type so that it can be used in a property or sent to another function
that expects a specific data type. Sometimes you don't know what the data type of an
expression is. To find it out, you can use the following expression:

=Fields!MyField.Value.GetType () .ToString()

This will result in the dot net data type being returned, for example, System.
String, or something similar.
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Expressions can be used almost everywhere in the report layout. If you open a
property box and you see the Fx button, as in the following image, it means that
you can use an expression for this property:

E

When you select a property in the properties window and then click on it, you will
see Expression open the expression designer for this property in the drop-down list:

Hidden <Expression..>

\I-i_ideDupIicates RN
L

BackgroundCelor |:| Mo Color

Backgroundlmage

Bockmark @ Mo Celer

BorderColor HAEEEEEEER
BorderStyle EEEEEEEN
BorderWidth EEEENEENE
Calendar OddOEEOmO
CanGrow EECDNOEEC
CanShrink

Color EEEEEEER
CustomProperties More colors...
DataElementMame Expression...

If there is no Fx button or no Expression shortcut, it means that this property
cannot be set by an expression.

There are many types of functions, operators and collections and, in the following
lessons, I will explain how you can apply them. First, let me introduce and explain
the syntax and language you need to apply and learn, and how to write your

own expressions.
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The expression language

The expression language and syntax is Visual Basic. If you have some experience
with writing macros in Excel, then you will pick it up very quickly because it is
very similar.

You can consider an expression as a formula for data that is evaluated at runtime
by the report viewer. The expression editor verifies the syntax and will underline
parts it believes that are incorrect. You will only notice if there's an error when an
expression is executed at runtime.

If you use custom functions that you create yourself, as I will

demonstrate later in this chapter, the syntax verifier will not
s recognize your function and will underline it in red, even

though it might be completely correct.

The following are some general rules about the expression language:

* You can write expressions that use functions from the Visual Basic run-time
library, and from the System. Convert and System.Math namespaces.

*  You can add references to functions from other assemblies or custom code.

*  You can use classes from the Microsoft .NET Framework, including System.
Text .RegularExpressions.

* Toinclude a reference to other less commonly used CLR namespaces,
you must use a fully qualified reference, for example, System. Text.
StringBuilder. IntelliSense is not supported in the code pane of the
Expression dialog box for these less commonly used functions.

For more information about Visual Basic functions supported

in expressions, see "Visual Basic Run-Time Library" at

www.msdn.microsoft.com.

Simple and complex expressions

A simple expression is a reference or a pointer to an item in one of the collections,
for example, a field from the dataset. A simple expression is visualized in the
textbox using ([1) brackets.
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A complex expression is a combination of simple expressions and operators or
functions. As soon as you use a complex expression for the value property of a
textbox, the textbox will contain <<Expr>> when you look at it in the report layout,
as you can see in the following example:

Description Item Sum CDec

Description_ltem) [Sum(Quantity_ltemLedgerEntry}]

Set expression for: Value

1 =CDec(Fields!Quantity_ItemLedgerEntry.Value)

For this reason, I recommend that you give every textbox a proper name, so that you

can see in its

eport.rdic [Design]® & X

properties what it actually contains, as in the following example:

Reportxsd Ml Properties

Quantity_ltemLedgerEntry Ted Box

Body

Desc  Item Text Box
| | | Quantity_|temledgerEntry Text Box

Description Item

= |[Description_ltem]

Number
Alignment

Font

General

Sum
SumOfQuantity_ItemLedgerEntry Tedt Box
Tablix1 Tablix

Textbox1 Text Box

Textbox7 Text Box

Textbox8 Text Box

[Sum(Quantity_ltemLedgerEntry)]

Trie

Change name, value, and sizig#foptions.

This is especially important when you are developing a document
report. In this type of report there are many fields, and it can get
confusing to edit and customize if you are asked to change the
context of a textbox. By applying proper names, you can use the
property drop-down or document outline to quickly locate the
textbox that you are looking for.
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Symbols used in expression placeholders

The following table illustrates the symbols that are used to identify every type of
expression in a textbox:

Type Symbol Expression

Fields [Quantity] =Fields!Quantity.Value

(from the [SUM (Quantity) ] =Sum (Fields!Quantity.Value)

Dataset) [FIRST (Quantity)] =First (Fields!Quantity.Value)

Parameters [@Parameter] =Parameters!Parameter.Value
[@Parameter.Labell =Parameters!Parameter.Label

Built-in fields [&PageNumber] =Globals!PageNumber

Text \ [Quantity\] [Quantity]

Collections

When you drag a field from the dataset onto a textbox, its expression references the
Fields collection. There are also other collections you can reference. Some, but not all,
of the collections that you can reference in the expression designer are shown here:

Category:

™ Constants

. Built-in Fields
.. Parameters

- Fields

.. Datasets

- Wariables

- Operators

- Commen Functions

The following is a list of the collections you can reference:

Collection Description
Globals Contains global variables. Not all of them can be used in RDLC.
User Contains information about the user who runs the report.

(In some versions of Dynamics NAYV, it is the user under which the
Service Tier runs and not the actual user who runs the report).
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Collection Description

Fields Contains all of the Fields collection from the
DataSet: DataSet_Result

Parameters Contains the Parameters, created via Labels and IncludeCaption.

Reportltems Contains a list of all textboxes in the report. Textboxes are referenced
via their Name property.

Datasets Contains the DataSet: DataSet_Result. Because there's only
one dataset in Dynamics NAV reports, there's no point in using
this collection.

Variables Contains Variables you create in the Report properties.
(These are not the C/ AL globals or locals that you create in the
Report Dataset Designer.)

A collection is an object. This means that, in order to access its members, you

need to apply the correct syntax. For example, when you use the expression,
Fields!FieldName in the Value property of a textbox, there will be a runtime error,
because the object cannot be converted to text. Instead, you should access the value
as follows: Fields!FieldName.Value.

When you type in the expression editor, there is an inline auto completion function
that shows the members of an object. The following screenshot demonstrates this:

Set expression for: Value

100% -

1 =Fields!Description Item.

FontWeight o
FormattedValue

IsMissing

Key

LevelNumber
ParentUniqueMame
UniqueMame
TextDecoration

*  Gets the value of the field.
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In the preceding screenshot, you can see that Value returns the actual value of
the field.

Not all collections appear in the expression dialog box. Some of them
M are only available at runtime like, for example, the ReportItems
Q collection, which contains the list of textboxes in your report, but
that does not mean you can't reference them. You can simply type in
these collections manually in the expression designer.

Understanding the scope of an expression

It's important to understand the scope of an expression, because it will determine its
result and it might not always be what you expect. The scope is determined by two
factors. You can explicitly define a scope in your expression, this is named scope, or
the scope is determined implicitly by the system, depending on where the expression
is executed or, in other words, where your textbox is located in the report, as in, this
is the default scope.

For example the =Sum (Fields!Quantity ItemLedgerEntry.
Value) expression does not have a value for its scope parameter so it

M uses the implicit scope of the object it is in.
The =Sum (Fields!Quantity ItemLedgerEntry.Value,
"DataSet Result") expression has a scope parameter, which
is Dataset Result, so it calculates the sum of the Quantity
ItemLedgerEntry field for all of the rows in the dataset.
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Scope is important when you use aggregations such as, for example, when
calculating a sum, an average, and so on. Scope is determined by the container that
holds your textbox. A representation of how to understand scope is shown in the
following figure:

A
AR
AN
AR
AR

The default scope is determined by the container, or containers, that hold
your textbox.

If you drop a textbox in the report body and use the sum () function, then the
implicit scope is the highest, the bataset. If you drop a textbox in a header or
footer row of a Tablix, then the sum () function gets the implicit scope of the group
you are in at runtime.
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In the following example, there is a Tablix that contains one group:

[
Location Code | Description Item Sum [i
[LocationCod ej
= [Description_ltem] [Quantity_ltemlLedgerEntry] 1
[Sum(Quantity_ltemLedgerEntry)] 2
Total GSum(Ouantity_ltemLedgerEntry}] 3)
_|_
B Rrow Groups fifl Column Groups
[ LocationCode_ltemLedgerEntry -
= (Details) -

Items are grouped by location code. There is one row for the details (1), one footer
row for the location (2) and a footer row for the Tablix (3). On level 2 and level 3, I
have used the sum of the quantity. The expressions look exactly the same. But when I
run the report, the result looks as follows:

Location Code Description ltem Sum
Item Ledger
Entry
BLAUW
ATHENE Maobiel onderstel {701
702
GROEN
ATHENE Maobiel onderstel 108 1
ATHENE Maobiel onderstel 201
ATHENE Maobiel onderstel 401
882
OWN LOG.
ATHENE Maobiel onderstel 401
402
ROOD
ATHENE Maobiel onderstel 631
ATHENE Maobiel onderstel -11
ATHENE Maobiel onderstel 61
56
Total @
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Because level 3 is in the report footer row, its scope is different to the group footer
row and therefore the result of Sum is also different. This is an example of default
scope depending on the container that contains the textbox.

An example of this report is available in the object: Packt - CH03-1

Named scope is when you explicitly set the scope of an expression. An example is
when you create a textbox and, in the expression for its value, select a field from the
Datasets collection, as shown in the following screenshot:

Set expression for Value

1 =First(Fields!Description Item.Value, "DataSet Result")

100 % -
Category: ltem: Values:
- Constants First(No_ltern) W
.. Built-in Fields First{Description_ltem)
First(LocationCode_ltemLedgerEntry)
P.arameters First{Quantity_lterLedgerEntry)
- Fields First(Quantity_ltemLedgerEntryFormat)
‘ Datasets
- Variables
(- Operators
. Functinne

The string Dataset_Result is used as the scope for the First function,
which implies fetching the value from the first row of the dataset with the
name DataSet_Result. Other aggregate functions such as, for example,
Last (), Sum(), can also accept a scope parameter.

When you select a field in the expression designer from the Fields collection,
no scope is added, but when you select a field from the Datasets collection, a
function is used, First or Sum, and a scope is automatically set to the dataset.
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If you have a look in the expression editor when you select a function, at the right
bottom, you can see how to use it with different parameters:

Category: Iterm:
\... Built-in Fields A | |Avg Description
Parameters EDUHID' sinct Returns a sum of the values of the specified expression.
Fields ountDistine
CountRows
Datasets First
Variables Last
(- Operators Max
=1~ Common Functions Min
oText StDev
StDevP
Date & Time ET o
-Math War
| + Varp =Sum(Fields!Yearlylncome.Value)
nspection RunninaValue =5Sum(Fields!Yearlylnceme.Value, "GroupBylnitial")
-Program Flow Aggre gta =Sum(Fields!Yearlylncome.Value,"GroupBylnitial", Recursive)
-Aggregate 99reg
-Financial
i Conversion

.. Miscellaneous

If you do not use a scope, then the default or implicit scope is used.

Creating custom functions

Custom functions are functions that you create yourself. You can do this in the report
properties. In the menu, open Report, Properties.

Sometimes the Report menu is not displayed, because it depends on what you have
selected in the report. If so, simply click on the report body and the report menu
will appear again. Or, you can immediately right-click on the report body and select
Report Properties from the dropdown, as in the following screenshot:

FILE EDIT VIEW  WEBSITE BUILD DEBUG TEAM  TOOLS TEST  AMALYZE WINDOW  HELP
- |ﬁ3v" Hd"'|'9v -| }Google(hromEv0v|Debug v||.NET

Il s

¥ o |

Reportlc Desgnl” +
b

To add anitemto the report: drag anitem from the Toolboxto the design =S  AddPage Header
surface,andthendrag datasetfieldstotheitem.

o) R

Source Control Explorer

KOQ)|C

View

= AddPageFooter

AUl JuWn20g

|ﬁf‘ Report Properties...
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You will notice a Code tab, in which there are already some custom functions

defined:

Add#fage Header

REPORT | TOOLS TEST AN/

(5 Report Properties...

References

Varizbles

Write custom code for this report.

'Eustom code:

Public Function BlankZero(ByVal Value As Decimal)
if Value = 0 then
Return "
end if
Return Value
End Function

Public Function BlankP os(ByVal Value As Decimal)
if Value > 0 then
Return "
end if
Return Value
End Function

Public Function BlankZeroAndPes(ByVal Value As Decimal)
if Value >= Othen
Return "
end if
Return Value
End Function

Public Function BlankMNeg(ByVal Value As Decimal)
if Value < 0 then
Return "
end if
Return Value
End Function

Public Function BlankMNegAndZerc(ByVal Value As Decimal)
if Value <= O then
Return "
end if
Return Value
End Function

0K

Cancel

The following functions feature in this report:

BlankZero

BlankPos

BlankZeroAndPos

BlankNeg

BlankNegAndZero
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To call a custom function from within an expression, you need to use this syntax:

=Code .NameOfFunction (Parameters,...)

Note that we use a dot (. ) instead of an exclamation mark (!). The
exclamation mark is referred to as the bang operator. The difference
*  between the two is simply that the dot is early-bound and the bang is
% late-bound. This has to do with VBA language syntax. Unfortunately,
T~ there's almost no documentation from Microsoft on this subject, but
you will find some good examples in this blog: http://bytecomb.
com/the-bang-exclamation-operator-in-vba.

The preceding functions are used to format numbers. For example, if the
quantity for an item is zero, you can show an empty value instead of a zero
via the following expression:

=Code.BlankZero(Fields!Quantity ItemLedgerEntry.Value)

. Note that the syntax editor underlines the custom function. This is
% because it does not recognize the function as a known Visual Basic
" function. It does not mean that the function does not exist or that

there's a syntax error.

Apart from functions, you can also create constants and variables using standard
Visual Basic syntax. An example is in Report 206 Sales Invoice. Here, in the code
tab, you will find the following variables:

® Shared Datal as Object

¢ Shared Data2 as Object

® Shared Data3 as Object

¢ Shared Data4 as Object

® Shared NoOfCopies as integer
In document reports, shared variables are used to store information that needs to be
available on all pages of a report in the page header or footer. Since you cannot use
data regions in a report header or footer, you add the fields from the dataset onto the

body of the report, usually in a list container, and then you store the values in the
shared variables using a set and Get function.
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An example of this function is shown in the following code:

Public Function SetNoOfCopies (Value as integer)
NoOfCopies = Value
End Function

Public Function GetNoOfCopies () As integer
Return NoOfCopies
End Function

When you type =Code . SetNoOfCopies (3 in an expression, the value 3 is stored
in the shared variable NoofCopies. When you type =Code . GetNoOfCopies, the
expression returns the value 3, stored in the shared variable NoofCopies.

An in depth explanation of these functions and the sales invoice
S report is discussed in Chapter 5, Document Reports.

Most variants of Get and Set functions use multiple parameters to work on multiple
variables. Imagine that you have four shared variables and the following function is
used to store information in any of the four variables, using the Group parameter:

Public Function SetData (NewData as Object,Group as integer)

If Group = 1 and NewData > "" Then
Datal = NewData

End If

If Group = 2 and NewData > "" Then
Data2 = NewData

End If

If Group = 3 and NewData > "" Then
Data3 = NewData

End If

If Group = 4 and NewData > "" Then
Data4 = NewData

End If

Return True
End Function
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. Although there are better ways to use collections, arrays, or dictionary
% objects, most document reports in Dynamics NAV use these GetData
" and SetData functions. In Chapter 5, Document Reports, I will explain

in detail how and why this is done.

Report 111 Customer Top 10 has the following function in its code tab:

Shared Pct as Decimal

Public Function CalcPct (Amountl as Decimal, Amount2 as Decimal) as
Decimal

if Amount2 <> 0 then
Pct = Amountl / Amount2 * 100

else
Pct = 0
end if
REM Rounding precision = 0.1

Return ROUND (10*Pct) /10
End Function

As you can see, this function calculates a percentage, based upon 2 amounts entered
as parameters.

There are many other examples of functions available in standard Dynamics NAV
reports. RDL and RDLC technology has been around for many years; if you search
online, you will find many other examples of functions.

_ Although you can do almost anything you want with custom functions,
it is better to avoid functions that contain business logic. Business logic
= does not belong in a report layout. Most functions you create and use in
a report layout are formatting and conditional formatting functions.
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[ ] |
Reusable custom functions

It is important to remember that custom functions are created in the
report layout and are embedded in the report layout. This means that
you cannot call them or reuse them from another report. A possible
solution is to create a template report that contains all the functions
that you have created. When you create a new report, you can then
base it on the template, or copy/ paste the function from the template
into your new report. If you create a new custom function in your new
N report, remember to add it to the template report.

3 Another solution is to store functions in a separate assembly that you
then reference in the code tab of your report. You can do this in the
report properties references tab. Personally, I don't recommend this,
because you then need to deploy this .d11 to all client machines
in order for the report to work for all users. Secondly, if you use
external assemblies, then you will also need to enable this in the
report properties in the report dataset designer via the property:
EnableExternalAssemblies. Since reports are executed in the
Report Viewer, and the report viewer runs on the client, all expressions
in reports are executed on the client and you cannot therefore reference
any assemblies that are not available on the client.

Typical expression examples

Now that we know how to create expressions and custom functions, let's have a look
at some typical examples of how expressions can help us achieve our goals when
creating reports.

Working with dates

The following function can be used to display the current date:
=Today ()

The following function can be used to calculate new dates based upon an
existing date:

=DateAdd (DateInterval .Month, 6, Parameters!ExpirationDate.Value)
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In this example, starting from the expiration date, you add ¢ months to it to calculate
a new date. The number 6 can be any number and, when it is negative, you can
subtract periods from a date. DateInterval contains Year, Month, Day, Hour,
Minute, and so on.

The following function retrieves the year from a date:
Year (Fields!PostingDate.Value)

In this example, I have used the posting date, but it could be any date. As in the
Year () function, you can also use Month (), Day () , and other functions. To see
which functions are available for dates, you can have a look in the expression editor,
as illustrated in the following screenshot:

.. Built-in Fields ~ | goOatE ™ ~
.. Parameters DateA!:Id

. Fields (DataSet_Result) g:z:g:rft

Dat.asets DateSerial

- Variables DateString

- Operators DateValue

- Common Functions = :
FormatDateTime

( Date & Time Hqur
Minute

- Mat Month

- Inspection MaonthMName

- Program Flow Mow

- Aggregate S.econd

. ” TimeOfDay
- Financial Timer
- Conversion TimeSerial

- Miscellaneous TirmeS5tring
v Sﬁﬂﬁi : Z v

I find the Year (), Quarter () and Month () functions useful when I need to create
Year To Date (YTD) reports. In these types of reports, users want to see aggregated
information grouped by year, month and date. Instead of calculating different dates
in C/ AL and adding multiple columns in the dataset, you can just have one date
field in your dataset and create groups with expressions. In the following example,
you can see how to do this.
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Start with a new report and create the following dataset:

Report 60011 Packt - CHO3-2 - Report Dataset Designer = EEh <
E.. Data Type Data Source Mame L...]
}| 2 Dataltem item| t] <Item>

Column Item. ™o.” MNo_Ttem v
Column Item.Description Description_Item v

= Dataltem Item Ledger Entry <Item Ledger Entry>
Column "Item Ledger Entry”."Location Code™ LocationCode_ItemLedgerEntry v
Column "Item Ledger Entry”™.Quantity Quantity_ItemLedgerEntry v
Column "Item Ledger Entry”."Posting Date™ PostingDate_ItemLedgerEntry v

LJIEANE 2R 3 Help

Then, follow these steps:

New » Cdit.. X

b Duilt-in Fields

b B Parameters

B Images
b i Data Souces
4 i) Datesets
4 [ DataSel_Result

B Mo lem
B Descripticn ftem
W Cuantity lteml edgerEntry
W Cuantity lteml edgerEntrFarmat

B PostingUate_llemLedgeiénls
:h 9! Y

Add a Matrix to the report.
Select the Location Code field as the row group.

Select the PostingDate field as the column group.

Sl Resortrdic [Design] @ x

Select the Quantity field in the details and then select the Sum aggregate:

-

Fe [SW

@l
Group Properties (

= | | |[Locatior
1E rowsou: / M Colurmnn Groups
[ Locationy Rdgerintey -
Change name and group expressions.
Eaye EresH
Sorti
g Hame:
isitaliny Vear
Filters -
Group expressicns:
Variables
Add Delete
Advanced
E= BIED)

Sel eapessn pExpresian

1 =vear(Fields!PostingDate ItemLedgerintry.Value) é'_
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5. Next, open the properties of the group expression for the PostingDate group
and change the expression so as to use the Year function, as in the preceding
example. Use the same expression in the textbox for the column header.

6. Then, when you run the report, you will see the quantity, per location,

per year:

2015 2016
BLAUW 38795 1327
GEEL 533 273
GROEN 604 5290
OUT. LOG. 29
OWN LOG. 1365
ROOD 468 60,52480
wIT 848

Now you can add a child group below the year, where you can group by month,
amongst others.

[ % An example of this report is available in the object: Packt - CH03-2 ]

Working with strings
To concatenate (or glue) strings together, you can use the & (ampersand) operator, as
in the following example, where we glue the LastName after the FirstName value:

=Fields!FirstName.Value & vbCrLf & Fields!LastName.Value

The vbcrLf is a Visual Basic constant used to create a new line.

. Although you can also use the plus (+) operator to concatenate strings, I
recommend the & operator because, when both terms are numerical, the
/s plus operator adds them instead of concatenating them. This can happen
unexpectedly when the terms are expressions instead of fields.
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You can use the Format () function to format strings, as shown in the following
example:

=Format (Fields!PostingDate.Value, "D")

In this example, we use the D format code to format the PostingDate field.
The D format code specifies a specific data format.

You can find other examples of date format codes here: https://msdn.
microsoft.com/en-US/library/73ctwf33 (v=vs.80) .aspx

% You find more information about the Format () function and
~ links to all the format codes you can use, depending on the
data type, here: https://msdn.microsoft.com/en-us/
library/59bz1f0h(v=vs.80) .aspx

In this way, you can do it in the expression for the value expression, instead of
having to use the Format property.

+  Pay attention when using the Format () function in the Value

expression and when setting the Format property, as the Format

property is applied to the result of the Value expression.

There are many string (or text) functions that you can use. You will find them in the
expression editor, as shown in the following screenshot:

- Built-in Fields A | [Join ~
- Parameters LCase
.. Fields (DataSet_Result) 'E:‘;t
.. Datasets LSet
- Variables LTrim
- Operators Mid
= Commaon Functions E_EF::’:E
.. Date & Time RTrirm
- Math Space
- Inspection Split
- Program Flow StrComp
- Aggregate gtrgcun\r
- Financial S::R:Eerse
- Conversicn Trim
.. Miscellaneous UCaze
V] v
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Performance warning

string functions can be time and resource (CPU) consuming and will
therefore slow down report performance. If this is the case, then I
recommend C/ AL code instead.

.\'Q Try not to use string functions for group expressions. This is because

Decision functions

Sometimes, when you write an expression, you want the output to depend on a
condition. You can make use of the following decision functions to do that:

Iif ()
Switch ()

The syntax of the 1if (or Inline If) is as follows:

=Iif (condition,ResultIfTrue,ResultIfFalse)

You can use it to test for a specific condition and, if it's true or not, get a different
result. Let me give you an example in the following screenshot:

Report.rdic [Design]* # X Reportxsd Properties

Quantity_ItemledgerEntry Text Box

znle

CanGrow True

CanShrink False
B R -
[LocationCodef[Sum(Quantity | CustomProperties EEEEEN
DataElementName EEEEER
]

Set expression for: Color EROONOE@
1 =Iif(Sum(Fields!Quantity_ItemLedgerEntry.Value) > @,"Lime","Tomato") EEEEEEEE

h Mere colors...
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I have used an expression that sets the color to Lime or Tomato, in the Color
property for the textbox that holds the inventory, depending on whether the
inventory is positive or not. The result is shown in the following screenshot:

2015 2016
BLAUW
GEEL
GROEN 5052
OUT. LOG.
OWN LOG.
ROOD
wIT

You can also nest Iif conditions, as in the following example:

=Iif (Fields!PctComplete.Value >= .8, "Green",
Iif (Fields!PctComplete.Value >= .5, "Amber", "Red"))

Nesting 1if () conditions makes your code more difficult to read and maintain.
That's why you can replace it with a switch () condition, as follows:

=Switch(Fields!PctComplete.Value >= .8, "Green",
Fields!PctComplete.Value >= .5, "Amber",

Fields!PctComplete.Value < .5, "Red")

A switch () condition in Visual Basic is similar to a CASE
e statement in C/AL.

You can, of course, also combine a decision statement with a date function.

The following example could be used in the color (or BackGroundColor) property
to give the field a different color, depending on whether the expiration date is within
seven days:

=IIF (DateDiff ("d",Fields!ExpirationDate.Value,
Now () ) >7,"Red", "Blue")
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The RowNumber (scope) function returns the number of the row, depending on the
scope you provide. If you use the word Nothing as the scope, then it returns the row
number in the Tablix, if you have a group in the Tablix, then you can use its name

as the scope. If you combine the RowNumber function with the 1if function in the
BackGroundColor property of a row in a Tablix as follows:

=Iif (RowNumber (Nothing) Mod 2, "PaleGreen", "White")

Then, when you run the report, it will look like this:

C-100 Bekabeling voor LS-100 33
FF-100 Frequentiefitter voor LS-100 42
HS-100 Behuizing LS-100,Eiken 120 lts 56
LS-100 Speaker 100V OakwoodDeluxe 32
LS-10PC Speakers, Wit voor pc 38
LS-120 Speakers, Zwart, 120W 6

In the preceding example, every even or odd row has a different color. This is called
a green-bar effect.

. If you try this in a matrix, then you will not get the expected result. This
% is because, in a matrix, the RowNumber () function uses the row and
= column groups as scope. See the Example - the green-bar matrix section
in this chapter for an example of how to solve this problem.

A more complex variation using a Switch () expression would be:

=Switch (
Me.Value > 10000, "DarkOliveGreen",
Me.Value > 1000, "OliveDrab",
Me.Value > 100, "ForestGreen",
Me.Value > 10, "LimeGreen",
Me.Value > 0, "GreenYellow",
Me.Value = 0,"Yellow",
Me.Value < 0,"Goldenrod",
Me.Value < -10, "DarkGoldenrod",
Me.Value < -100, "Orange",
Me.Value < -1000, "DarkOrange",
Me.Value < -10000, "Red")
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As you can see, the Ccolor properties of textboxes, rows, and columns are ideal
candidates for these kinds of expressions.

When you are planning to use more complex expressions, or even simple ones, for
conditional formatting, I would advise against creating and storing the expressions
in the individual properties, but advocate creating custom functions. In this way,
you can still call the custom function from wherever you want to inside the report,
and you only have to maintain the function in one location.

When to use conditional formatting

Although conditional formatting can increase the readability of a report,
M it is important not to overdo it. As in the early days of the World Wide

Web, when we developed our first web pages, it was very tempting

to include a lot of colors, pictures, moving and animated texts, and so

on. But these do not necessarily improve the usefulness of a report,

rather the contrary. So, I would like to stress that conditional formatting

should be used with a purpose, and not just because it's possible.

If you have a look in the miscellaneous functions, you will see more functions that
you can use:

Categony: Iterm:
- Builtin Fields .
. Parameters Level
Fields (DataSet_Resut) I[EEE:E o
- Datasets MultiLockup
i Variables Previous
-- Operators RowMNumber
E| Common Functions
. Text
.. Date & Time
. Math
- Inspection
- Program Flow
- Aggregate
- Financial
- Conversion
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Here's another example of an expression for the BackGroundColor property:

=Iif (RunningValue (Fields!Item Inventory Posting Group .Value,
CountDistinct, Nothing) MOD 2 = 1,"LimeGreen", "White")

This expression is most useful when you have a grouping in your report, for example
the InventoryPostingGroup field. Placing the expression in the BackGroundColor
property creates an effect, so that when a new group starts it will get a different
background color, instead of with every line.

Essentially, this expression can be translated to read "If the distinct count of unique
InventoryPostingGroup field values is 1 (and is therefore an odd number), return
the color LimeGreen; otherwise, return the color white". Remember to set this
expression for the detail row and also the group header and/or footer rows.

Conditional formatting can also be used to simulate KPIs. When a value is above or
below a threshold, for example, a green, orange, or red bullet could be shown, as

is the case in many business intelligence reports using traffic light indicators. This
could easily be achieved using embedded images and an expression. All you need to
do is embed three images in a report and display them at the correct moment.

For example, when creating a report about items and inventory, it could be
interesting to visualize when a specific item has to be reordered or is close to its
maximum inventory level.

Generating page breaks in code

You can not only create conditional formatting effects with expressions, but you can
also determine when a page break should occur.
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Page breaks can be generated using Tablix properties, as you can see in the following

screenshot:

# Cut

B3 Copy
Paste

X Delete
Layout

Select

Tablix Properties...

Tablix Properties

Visibility

Filters

Sorting

Change name, dataset, and display options.

MNarne:
Tablixl

ToolTip:

Dataset name:

DataSet_Result w

Page break options
[] Add a page break before
[] Add a page break after

[] Keep together on one page if possible

ow rs
[] Repeat header rows on each page

[ ] Keep header visible while scrolling

Column Headers
[ Repeat header columns on each page

[ Keep header visible while scrolling

Help

Cancel
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A page break can also be generated using group properties, as you can see in
the following screenshot:

B Row Groups MM Column Groups
LocationCode_HemledgerEntry . [ Year
Add Group 3
Add Total [ v

X Delete Group

Group Properties...

Group Properties

Gener

Change page break options.
Page Breaks
Sorting
Visibility Page break options:
Filters [] Between each instance of a group
Variables
Advanced

You can dynamically determine when a page break needs to happen by
using following expressions:

=Int ( (RowNumber (Nothing) -1) /25)
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The expression will return 1 if the row number can be divided as a whole by 25,
otherwise it will return 0. Now you can use this function as the group expression
when you add a group to your Tablix, as shown in the following example:

| | | | “ N Tablix Me
[@No_ltemCaf [@Description_ltemCaption] [@Quantity_lte =gy |
Expre I[No_ltem] [Description_ltem] [Quantity_[temL Compd]

Y A

Custory
A DataEle|
b » DataEle|

B Row Groups il Column Groups - FixedDig

. Group
= (Details) - Hidden
KeepTaol

Group Properties JI

Change name and group expressions.

Page Breaks

Sorting Name:
Visibility |Group1
Filters

Group expressions:

Variables
Advanced
«Exprs ﬂ w |

Group on:

Set ex i

)

t expresslonfor Groupbiplession
L 1 =Int((RowNumber(Nothing) —1)}'25)
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Then, in the group properties, in the Page Breaks field, you can enable a page break

between each instance of the group:

General

Serting
Visibility
Filters
Variables

Advanced

Change page break options.

Page break options:

‘ Between each instance of a gro@

[[] Also at the start of a group

[] Also at the end of a group

When you run the report, a page break is generated after every 25 lines, as shown in
the following image:

PARLIS Bezookersstosl zwart
PARLS Beroekerasicel, zwan
PARLIS Bazoskarasiosl, wed
PARLIS Bozoskersstodl, Twan
PARLS Bezoskerastosl, swad
ATHEMNE Mobisl anderstal
ATHEME Maobiel onderstel
ATHEME Mobsel onderstal
ATHENE Maobie! andesstel
ATHENE Mubsel ondesstel
ATHENE Mokisl andeestal
ATHEME Mubiel ondesstal
ATHENE Muotrel anderstel
LONDEN Ceaaistosl. blaaw

ECE R RN Rl f]

Packt - CHO2-3

b TR LONDEN Denmeatoss, biscw
27 13085 LONDEN Benaistoed. blaw
28 1908-5 LONDEN Deaarstosl, blsew
29 19085 LOHDEN Denmstos. blaw
301985 LONDEN Draaistod, blaww
3119088 LONDEN Drasstosd, e
32 19085 LONDEN ramistost. blacw
33 19088 LONDEN Dreagmstoed. blaww
1S ANTWERPEN Vaegadenalsl
35 1520-5 ARTWERPEN Vesgaderafnl
36 1920-5 ANTWERPEN Vergadenalel
I 15005 ARTWERPEN Vargadertafel
38 19205 ANTWERPEN Vesgadenafel
391905 ANTWERPEN Vergaderalel
4019205 ANTWERPEN Vsegadenatel
4119208 ANTWERPEN Vergadenalel
A2 MW CHAMOM Esegmaubal baseunit
A 1w CHAMONE Bergmeubel basisunit
& raew CHAMONIX Bergmeubel basmuni
A5 15 CHAMON Bargmeubel bassunit
46 1524w CHAMONIX Bergmeubel basisunit
AT 19285 AMSTERDAM Larmp
40 19785 AMSTERDAM Lamp
49 19285 AMSTERDAM Lamnp
50 19785 AMETER{AM Lamp

0%

ol ol B B e

LiB ¢

This page break effect is useful if your report is always going to be exported to PDF
and read on a tablet that has low resolution.

An example of this report is available in the object: Packt - CH03-3
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Repeating a column header on every page

In this example, you might have noticed that the column headers are not repeated
on every page. In the properties of a Tablix, there are options that you can enable:

Row Headers
[ ] Repeat header rows on each page
[] Keep header visible while scrolling

Column Headers

[ ] Repeat header columns on each page

[] Keep header visible while scrolling

Even when you enable these Repeat header columns on each page options, the
header row is still not repeated on every page. The reason is unknown. In fact, when
you create and run an RDL report, they work, but not in RDLC. To solve this issue,
use the following workaround.

First, open the advanced mode of the Tablix, as follows:

E Row Groups M Column Groups -
[ (Groupl) - Advanced Mode |
= (Details) - l @

Reportdic Design) = LR A

| a
[@No_ltemCaf [@Description_ltemCaption] [@Quantity_lte
«Expre  [Mo_ltem)] [Description_ltem)] [Quantity_ltemL

—
n

4

E Row Groups

O
[ (GroupT)
= (Details) @_j -

(Static)
(Static)
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In advanced mode, the static rows of the Tablix become visible in the row and
column groups pane. There, select the properties of the static row on the top in
the row groups, and you will see the RepeatOnNewPage property:

Tablix Member

=[]

CompenentMetadata
CustemProperties

DataElementMame

DataElementOutput Auto
FixedData Falze
Hidden False
HidelfMoRows Falze

KeepTogether False

oggleltem

In most cases this works, but not for this report. The problem is that, when you
set RepeatOnNewPage to True for the static members of this Tablix, you get the
following error:

. Error while validating RDL content:
¥ The Tablix 'Tablix2' has an invalid TablixMember. All
TablixMember elements in a TablixColumnHierarchy must
have the RepeatOnNewPage property set to false.

The reason for this error is that, in this Tablix, we have a group without a group
header row and so the static member cannot be repeated. If the Tablix had a group
header row, then the error would not happen and the header row would be repeated
using this property.
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To fix the problem you need to add a group header row, move the column headers to

the group header row, and repeat this new group header row.

1. First, add a group header row. To do this, right-click on Details and select

Add Total, Before:
B Row Groups M column Groups
[ (Groupl) -
(Detail=)
Add Group 3 |
Add Total | » efore
X Delete Group After o’
&  Group Properties... |
[@No_ltemCaf [@Description_ltemCaption] [@Quantity_lte
=|«Exprs  [Mo_ltem] [Description_ltem] [Quantity_ltemL

2. Then, copy/paste the columns from the first row onto the newly created

group header:

[@No_ltemCar [@Description_ltemCaption] [@Quantity_lte
I I[@No_ltem(:a[ [@Description_IltemCaption] [@Quantily_lteP 9‘

«Exprs  [No_ltem] [Description_ltem] [Quantity_ltemL
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3. Next, delete the first row:

{@Description_ltemCaption] [@Quantity_Ite
Insert Row T r .
scription_ltemCaption] [@Quantity Ite
Delete Rows o .
e — Description_ltem] [Quantity_ltemL
Row Visibility...
Tablix Properties... @J
| [@No_ltemCaf [@Description_ltemCaption] [@Quantity_Ite
i‘ aExprs  [Mo_ltem] [Description_ltem] [Quantity ftemL

4. Now, open Advanced Mode, select the Static member in the Row Groups
pane, and set RepeatOnNewDPage to True:

| Tablix Member
I[@No_ltemCa[ [@Description_ltemCaption] [@Quantity_lte o= || .
I «Exprs  [No_ltem] [Description_ltem] [Quantity_ltemL ComponentMetadata
CustomProperties
DataElementMame
4 DataElementOutput Auto
= Row Groups M Column Groups :T::S:ta :L:
[ (GroupT) - | [Static) HidelfMoRows False
@ (Static) KeepTogether False
= (Details) . - aTIC ; k e
(Static) RepeatOnMewPage True

5. Save and run the report. You will see that the header row is now repeated
on every page.

% An example of this report, with repeating headers, is available in
L= the object: Packt - CH03-4
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Example — the green-bar-matrix

When we applied alternating colors in the Tablix using decision functions,
I mentioned that in a matrix, which is a Tablix with row and column groups,
the function has an undesired result.

»  For this demonstration you can import the object: Packt - CH03-5.
In fact, this report continues from where we left off in the object:
Packt - CHO02-7.

Select the textbox under the location code in the layout of the report and, in the
BackgroundColor property, set the following expression:

Quantity_ItemLedgerEntry Text Box -

= s
| Action None -
{{LocationCode Total [T ] Mod 2, "PaleGreen", "White") v
[ |«Expr» [Sum{Quggtity_[[Sum{Quantity_ Backgroundimage [ NoColor
Total Bookmark

BorderColor

BorderStyle

BorderWidth
Calendar

EEEEEEEN
EEN L
EEEEEEERE
OddEECOmO
EEOOO@EEO

CanGrow
CanShrink

Color
CustomProperties

DataElementName Expression...

Expression

Set expression for: BackgroundColor

1 =Iif(RowNumber(Nothing) Mod 2, "PaleGreen", "White")

Now run the report and you will see the following output:

BLUE GREEN OUT. LOG. OWN LOG. RED WHITE YELLOW
6 4l -1
149 -19 55 97
38 65 3
49 25 20 160
70 88 40 56
44 -1 22 116
2310 0 15
28
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As you can see, the effect is not alternating green bars but it is more like a strange
checker-board. The reason for this is that the RowNumber property for this textbox
at runtime is not continuous because it depends on the row and column groups. In
order to create a green-bar effect, you need to use another expression.

Start by adding the following to the code section of the report:

Private bOddRow As Boolean

Function AlternateColor (ByVal OddColor As String, ByVal EvenColor
As String, ByVal Toggle As Boolean) As String

If Toggle Then
bOddRow = Not bOddRow
End If
If bOddRow Then
Return OddColor
Else
Return EvenColor
End If

This function returns a color, depending on the third parameter that toggles the
colors. When you run this function in the detail and in one of the header cells of a
matrix, you can set the colors dynamically.

Now set the following expression in the BackgroundColor property of the textbox
on the first column, second row:

Properties i Xx
No_ltem Text Box

r3
— ’ groundColo [ ] sr("PaleGreen", "White", True) v | =
/ ;;[ZILDcanDnCmie Total Backgroundimage ] No Color
[ |«Expra - [Sum(Quantity_ [Sum(Quantity_ Bookmark
Total {[Sum(Quantity_ [Sum{Quantity_ BorderColor EEEEEEEN
L ! BorderStyle EEEEENEN
Expression E.D..D..D
OoOEEOmOd
EEOOOEEO

Set expression for: BackgroundColor

1 =Code.AlternateColor(“PaleGreen”, "White", True) ] ----7---

More colors...

Expression.
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Then, in the BackgroundColor property of the textbox in the second row, second
column, set the following expression:

Properties > 0 x
Quantity_ltemledgerEntry Text Box .
EWL|s

‘ Action None =

[LocationCode BackgroundColo [ r"White", “PaleGreen”, False) v
| |«Expr» [Sum(Quantity “J[Sum(Quantity_ Backgroundimage [] Mo Color

Total " [Sum(Quantity_ [Sum(Quantity_ Bookmark
L — BorderColor

Expression

Set expression for: BackgroundColor

1 :Code.ﬁm("wmte", "PaleGreen", False)

More colors..

Expression...
Now run the report, and the effect is as follows:
BLUE GREEN OUT. LOG. OWN LOG. RED WHITE YELLOW Total

ALBERTVILLE Whiteboard, green (1992-W) 6 5 -1 10
AMSTERDAM Lamp (1928-5) 149 -19 55 a7 282
ANTWERP Conference Table (1920-S) 38 65 3 106
ATHENS Desk (1896-S) 49 25 20 160 254
ATHENS Mobile Pedestal (1906-5) 70 88 40 56 254
ATLANTA Whiteboard, base (1996-5) 44 -1 22 116 181

% An example of the green-bar report for a matrix with alternating row
= colors is available in the object: Packt - CHO03-6

If you change the expression for the BackgroundColor property for both textboxes
to the following;:

=Code.AlternateColor ("PaleGreen", "White", True)

Then you get this result:

BLUE GREEN OUT. LOG. OWN LOG. RED WHITE YELLOW Total
ALBERTVILLE Whiteboard, green (1392-W) 6 5 -1 10
AMSTERDAM Lamp (1928-S) 149 -19 55 a7 282
ANTWERP Conference Table (1920-S) 38 65 3 106
ATHENS Desk (1896-5) 49 25 20 160 254
ATHENS Mobile Pedestal {1906-5) 70 88 40 56 254
ATLANTA Whiteboard, base (1996-S) 44 -1 22 116 181
Base (70001) 2310 0 15 2325
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An example of the green-bar report for a matrix, with alternating
s column colors, is available in the object: Packt - CH03-7

There are other solutions for a green-bar matrix, but the advantage of using this
function is that, by making a small change in the code, you can switch between
alternating row colors and alternating column colors.

Summary

In this chapter, I have explained and demonstrated how we can use and create
simple and complex expressions, and use them to generate values for properties.

By applying this knowledge, you can create conditional formatting effects in

your reports. The scope is an important factor in determining the result of certain
expressions. There are many different functions you can use, and also create yourself
and, in this chapter, I have looked at a couple of the possibilities.

In the following chapters, we are going to see more examples of how we can use
expressions. It is important to remember that expressions should not be too complex
due to performance and your report layout should not contain any business logic.
Business logic belongs in the report dataset designer, the expressions in the layout
should be user interface and formatting logic.
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Creating a report is not difficult, but making it easy to understand so you can spot
trends and learn from your data takes some consideration. The main goal of a report
is to visualize information clearly and effectively, for example by graphical means.
A report needs to create insights by communicating its key points in an intuitive
way. In this chapter, you will learn about the different techniques available in
Microsoft Dynamics NAV to visualize information.

An introduction to data visualization

Data visualization is a technique used for visual communication. The idea is to
present information clearly and in such a way that it can be easily understood and
interpreted correctly. A report in which the user does not understand the purpose or
business result in a blink of an eye presented in the report is a missed opportunity.
By using simple techniques, I will demonstrate in this chapter how to present
information more clearly and in an intuitive way.

Recipes to implement top x filtering

A technique commonly applied when developing dashboard reports is top x
filtering. You may be asked to create a report about the top five customers.

1
~ From a performance point of view, filtering should occur
as soon as possible, thus minimizing the size of the dataset.
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In this lesson, I will demonstrate how easy it is to create a top x filter in the layout
of the report. In Chapter 7, Performance Optimization Techniques, I will explain and
demonstrate how you can do this in order to minimize the dataset by using a query
object. In this way, you will have two examples and you can decide when to apply
which approach.

Imagine you have been asked to create a report in which you need to show the top
five customers according to their sales. The first thing to do is to create a dataset in
the report dataset designer to fetch customer and sales information. For the purpose
of this demonstration, I will fetch the information from the Customer Ledger Entry
table. It holds all the posted transactions for customers and looks like the correct
table to use for this report.

A customer is a master record. All master tables in Dynamics NAV have a
corresponding Ledger Entry table that holds the posted transactions for the master
record. The data model in Dynamics NAV looks like the following figure:

CONFIGURATION
Supplemental
Document

Header
Journal Line Journal Batch Journal
Template

Document Line

Subsidary

TRANSACTION
TABLES

POSTED

Document
TRANSACTION History Header Ledger Entry Register
TABLES

Document
History Line
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So, in this example, object: Packt - CH04-1, I will use the Customer and Cust. Ledger
Entry tables as data items and build the data model as follows:

Report 60013 Packt - CHO4-1 - Report Dataset Designer = lE= S
E.. Data Type Data Source Mame L...
= Dataltem Customer <Customer>
Column Customer, ™No.” MNo_Customer
Column Customer.MName Mame_Customer
= Dataltem Cust. Ledger Entry <Cust. Ledger Entry=>
Column "Cust. Ledger Entry”. "Posting Date”™ PostingDate_CustiedgerEntry
Column "Cust. Ledger Entry”™. Sales (LCY)" SalesLCY_CustledgerEntry
Column "Cust. Ledger Entry”. "Profit (LCY)" ProfitLCY_CustLedgerEntry
Columin "Cust. Ledger Entry”. "Salesperson Code” SalespersonCode_CustledgerEntry
*b Column

I will create the layout based on this dataset and add a table. The table contains sales
and profit grouped by customer. The result looks like this:

Report.rdlc [Design] A > {EI3

Source Control Explorer

LS alac] (Y ol [MPrafitl CV O
[Sum(5alesLCY_C [SumiProfitLCY_

[Crlocl Vet ¢ FTDrndiH CV Cooct

[ =Fields!No Customer.Value & "-" & Fields!Name Customer.Value —I
[ Visibility
Hidden True
Toggleltemn No_Customer

B Row Groups iiii e

[Mhecusomer

= (Details)

In the table, in the customer number group, I implemented an expand/collapse of
the details, as shown in the preceding screenshot.

Imagine that you only want the top five customers, according to their sales, to be
shown in the report. To implement such a filter, you might consider using the Tablix
filter options, but that would not produce the correct results. Let's see why.
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Use the Filters pane in the Tablix and add a Top N filter, as shown in the

following example:

Tablix Properties...

i— Tablix Properties

% Cut P

2

52 Copy General i

| Paste o Change filters.
o Visibility
elete

Layout » ‘: Incluiows where the following conditions are true,
Select 3

Expression

[Sum(SalesLCY_CustLedgerEntry)] v | Tt

COAET

«Expra

Value

Set expression for: Value

1 =5

Remember that the value for the filter is an expression and

so it must begin with an equal sign (=).

When you save the report, the result is this:

A FilterExpression for the tablix Tablix1" includes an aggregate function.
Aggregate functions cannot be used in dataset filters or data region

The reason for the error is that I used the Sum expression on the sales (LCY) field in
the Tablix filter. I can remove Sum, because it's not allowed, so the report will run, but

Error while validating RDL content:

filters.

it will be incorrect. Let me explain why this is wrong.
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If I remove Sum and run the report, the result is this:

Mo Customer Verkoop (LV)  Winst (LV)
= 10007-5teven 60:39,99
1834 24
4255, 75
B 20000-Anton Geestig Adviezen 741,71 375221
3752.21
B 47363218-Klubben 132329 63815
B 45858585-Hotel Pferdesee 1 3248,58
3245 58

The top five filter is applied to the sales (LcY) field, which is in the dataset and
actually comes from the ledger entries. The filter works from a technical point of
view but, from a financial point of view, it's totally wrong.

A solution to this problem in this particular report would be to ignore the ledger
entries table. I can use the customer table without the Ledger Entry table because
the customer table also holds sales (LCY) and Profit (LcCY) as FlowFields, and
Salesperson has a date filter to filter on a date.

Of course, there are alternatives to consider. Another alternative is to create a query
object for this dataset and use that. Both approaches produce better performance
and results.

When you use ledger entry tables in your dataset you should
. pay attention to performance because ledger entry tables can
% contain thousands (or sometimes even millions) of records.
L= I'm not implying that you should ignore ledger entry tables
in your reports, only that you pay attention to performance
and the correctness of your report.
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In the object: Packt - CH04-2, I have a dataset that contains the customer number,
salesperson, and sales and profit FlowFields. The dataset and layout look as follows:

Report 60014 Packt - CHO4-2 - Report Dataset Designer = =R
- oo e T
| 2 Dataltem [Customen] [+] <Customer>
Column Customer. ™a.”™ Mo_Customer v
Column Customer.Name MName_Customer v
Column Customer. "Sales (LCY)" SalesLCY_Customer v
Column Customer., "Profit (LCY)" ProfitLCY _Customer v
Column Customer, "Salesperson Code™ SalespersonCode_Customer v

] | N

If@MNA Cuctomear[@Namea Coctar [@8alacl CV Cuct T@Profitl OV O
Flo (Customerl fTMlame Costame [Salesl OV Coston TReafitl OV Costre

General
Change filters.
Visibility

Filters . .

Include rows where the following conditions are true.
Sorti
orng Delete #*

Expression |[53|esLC\-‘_Customer] vl |Text v|

|

Value

Now, when you run this report, the result looks correct:

Nr. Maam Verkoop (LV)  Winst (LV)

10001 Steven 2635919 816985

49358535 Hotel Pferdesee 22293 71 T705,2

43687129 Designstudic 2126496 17956,66
Gmunden

47563218 Klubben 182329 6381,5

20000 Anton Geestig 1000943 380343
Adviezen
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This is a typical example of testing your report. When running the report we saw
that the figures did not seem correct and the report showed the wrong top five
customers. Then, we changed the dataset to correct this problem. Remember, even
though your report seems to produce results without errors, it might still be far from
the truth.

The two example reports are available in these objects:
s Packt - CHO04-1 and Packt - CH04-2

Conditional formatting in a report

Conditional formatting means using expressions to determine how information is
formatted. In its simplest form, and in most common examples, it is used in the color
(and background color) properties. An example is using the following expression for
the color property of a textbox:

=Iif (Me.Value > 0,"Blue", "Red")

In this example, I'm using the Me object, and Me refers to the current textbox. Another
example is this expression:

=Iif (Rownumber (Nothing) MOD 2, "PaleGreen", "White")

If you use it for the background color property of a row then it means that the even
rows will become pale green and odd rows will become white.

Sometimes Me . Value is not recognized in the expression builder.
= It will depend on if you use Report Builder or Visual Studio.

Let's use this now in a report. You can import the object: Packt - CH04-3 to follow
the steps.
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The dataset of the report is as follows:

Report 60015 Packt - CH04-3 - Report Dataset Designer =R EcR =™
E.. Data Type Data Source Name Live
) = Dataltem Item <Item>
Column Item.MNo." No_Item v
Column Item.Description Description_Item v
| Ccolumn Item, Reorder Point” ReorderPaint_Item
» = Dataltem 1 dg Lry t <Item Ledger Entry>
. Column "Item Ledger Entry”. "Location Code” LocationCode_[temLedgerEntry v
Column “Item Ledger Entry”.Quantity Quantity_ItemLedgerEntry v
|3 pataltem Integer Constants
Column HideDetails HideDetails
Column CompanyInformation.Name companyName
Column CompanyInformation.Picture companylLogo
=+ 1+ 3 Help

I have used a matrix in the layout to show the inventory (Sum of Quantity)
by Location:

IND ltem LocationCode ltemlLedgerEntry]

_U[ND_Item]  [Sum(Quantity_ltemLedgerEntry)]

The result looks as follows:

No Item BLAUW GEEL GROEN OUT. LOG. OWN LOG. ROOD

1896-S 160 49 25 20
1900-S 52 160 41 46
1906-S 70 88 40 56
1908-S 234 57 0 14
1920-5 38 65 3
1924-wW 1 15 8 2
1928-8 149 97 -19 55
1928-wW 4 41 23 -1
1936-S 36 46 4 0 50
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Now let's use the expression, =Iif (Me.Value > 0,"Blue", "Red"), for the color of

the textbox:

No ltem BLAUW GEEL GROEN OUT. LOG. OWN LOG. ROOD

1896-S 160 49 25 20
1900-S 52 160 41 46
1906-S 70 88 40 56
1908-S 234 57 0 14
1920-S 38 65 3
1924-W 1 15 8 2

Next, I will embed three images in the report. To do that, you can right-click on the

Images folder in the Report Data menu:

Report Data

New » Edit.. X

I pml Built-in Fields
b Parameters

= |i Add lmage... |

E InvGreen
I gl Data Socurces
b pml Datasets
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Next, I will add one of the images to the Tablix:

; Insest Column Py Inside Group - Left

n Delete Columns Ut Inside Group - Right o
Add Geeup v |4l Outside Group - Left
Celurn Group by Outsede Group - Right

Reportrdlc [Design]* = * [

b il Built-in Frelds
bl Pamametens

= Ha hem
il lmages _E e
Ho T [Surm(Cu
B inviruss [ iNo. itam
E InvGreen
B Iowvfied Image Properties
o i Data Sources.
b Datesets . Change name, image, and tooltip options.
2
visibiliry _—
Action Image
Burder TaciTip:
&~
Select the image source:
Embedded -
Use this imege:
Ified v| [E] [impor—

Ses s £ i

1 wSultch(Sum(Fields!quantity_TteaLedgerentry.value)cfields!RearderPoint Ttem.value, "Tnuiied”

2 Sum{Fields|Quantity_ItemLedgerEntry.Value)=Fields!RecrderPoint_Item.Value, "InvCross”,
3 Sum{rields!Quantity_ItemLedgerfntry.value)sFields!RecrderPolnt_Item.value|, "InvGreen™)

As you can see, after adding it to the Tablix, I went into the expression for the image
and used a switch function to determine when to show which image:

=Switch(Sum(Fields!Quantity ItemLedgerEntry.Value)
<Fields!ReorderPoint Item.Value, "InvRed",

Sum(Fields!Quantity ItemLedgerEntry.Value)
=Fields!ReorderPoint Item.Value, "InvCross",

Sum(Fields!Quantity ItemLedgerEntry.Value)
>Fields!ReorderPoint Item.Value, "InvGreen")

When you run the report, the result looks as follows:

No ltem BLAUW GEEL GROEN

1896-5 w 160 () 190)
1900-S 520 160 € ) 41 8
1906-S 7069 w 88 ()
1908-5 234 () w 4690 @
1920-S 38 ) w 650 )
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Using expressions to show images is very useful. The user can quickly see and
analyze the results.

. Use shapes and colors
5\ . . . . .
Q It's important with images that, apart from using different colors,

you also use different shapes. Since reports aren't always printed
in color and not everyone might be able to see the colors.

Analyzing your data with data bars and
indicators

In the previous example, I used images and expressions to visualize the inventory.
There are controls in the Toolbox which are better suited to perform this type of
visualization. They are:

* Data Bar
* Sparkline

¢ Indicator

The following screenshot shows the controls:

4 Report [terns
[} Pointer

Text Box

Z Line

BB Table

B Matrix

O Rectangle

B Lst

El Image

Subreport

] Chart
Sparkline
Indicator
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Let's start with the indicator. I will add an extra column to the right of our image in
our previous object: Packt - CH04-3, and I will drag an indicator into it.

When you do this, a window opens that allows you to select an Indicator Type:

WO it v—a
Shapes i@@f i%&lf i@iﬁ'ﬁ
Ratings i %.:>a ‘f

Symbols

D09 Xiv Ay

Shapes

L JOF 208 *L 0
®90O® @9000@

Ratings

e ' ¢ pXgke ke & aUF UF I |
lddldd OPI® 5=l

You can choose between Directional, Symbols, Shapes, and Ratings indicators.
Now, regardless of which one you select, it is still possible to determine how they
will be used and also to use your own images.
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Next, right-click on the indicator to obtain the following menu:

—

[No Item]  [Sum

_ltemLedgerEntry]

[Qua-ﬁ-tlty_"ﬁm
auge Panel

Change Indicator Type...

Add Gauge
Add Indicator
Add Label

Add Data Group...

B Ccut
Ey  Copy
Paste
X Delete
Select
-y

Indicator Properties...

ﬁ_ Gauge Panel Properties.., !

Or left-click on the indicator to obtain the following menu and select the value that
determines the indicator:

Mo ltem
[No_ltem]

[LocationCode_ltemLedgerEntry]

(Unspecified)

1B EEEEE

Mo_ltem

Description_ltem
ReorderPoint_ltem
ReorderPoint_ltemFormat

LocationCode_ltemnLedgerEntry

Quantity_[temLedgerEntry

RN

;a

Quantity_ltemLedgerEntryFormat
HideDetails
companyMame

companylogo

Expression...
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After you have selected the Quantity_ItemLedgerEntry field, click on the properties
button to obtain the following window:

Gauge Data
x
E Values

& Indicator -
[Sum({Cuantity_ltemLedger... -

General o
Change indicator value

Action (

Value:

[Sum(Quantity_ltermLedgerEntry]] w| | e

States Measurement Unit:

kNumeric v | K

Indicator states:

Add Delete @ 3

lcon Color Start End
x - B Red v | | B |=Exprs B | |«Exprs &
g - | |[] Yellow v | | Bl |=Exprs | |[ReorderPoint_ | | f&
¥ - I Green v || Bl =Exprs Fe | |=Exprs 5

Mo icon
Elmage
*eT =T
= mia® O
& al o il &
tdr @ & A
Be
LN

e]x 1t

o N+ N

Expression... |

First, you need to set the States Measurement Unit to Numeric and then you can use
start and end values or expressions to determine when each icon and color is shown.
As you can see in this example, you can also click on an icon and, in the drop-down
menu, select another icon or upload an image.

® I % %
40«0

Help oK Cancel
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When I run the report, the result is now as follows:

Mo ltem
1896-5
1900-5
1906-5
1908-S
1920-5
1924w
1928-5
1928 W
1936-5
1952 W
1960-S
1964-5

BLAUW GEEL
w 160 € ) v
5269 e 160 € ) v
7069 e =
234 () v »
380 e -
@ X @ X
143 ) e 7€) v
1@ X 1@ X
36 @D x S
19 X 7
153 ) v -
5960 v P

The indicators don't completely match the image because I used slightly different
values in the expressions.

An example of this report is available in the object:
Packt - CH04-4

Data bars are used to indicate the size of a value or, in other words, to compare
values visually. Instead of having to read through a list of values and figure out how
they compare, you can use a data bar to make it more obvious.

In the following example, object Packt - CH04-5, I will show you how to use data
bars to create the following report:

Year Month
2015 november
december

2016 januari

Weekday HD KS

maandag 826,10 826,10

dinsdag 1 646,30 164630

vrijdag 0,00 0,00 0,00 0,00

maandag 104354 336,04 | 10 858 57 196017

dinsdag 232281 47281 1 3204387 |} 1292637
woensdag | 18232 90 | 638180

donderdag 313513 523,83 | 908325 326875

vrijdag 1368,82 261,32 B B4 04380 B 305603,78
zaterdag

zondag 248300 547,30 3 868,70 850,80
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In order to get started, I have used the following dataset:

Report 60017 Packt - CH04-5 - Report Dataset Designer = R
E.. Data Type Data Source MName L..
» |2 Dataltem Cust. Ledger Entry 1| <Cust. Ledger Entry>

Column "Cust, Ledger Entry”. "Salesperson Code™  SalespersonCode_CustledgerEntry

Column "Cust., Ledger Entry”."Posting Date” PostingDate_CustLedgerEntry

Caolumn "Cust. Ledger Entry”. Sales (LCY)" SalesLCY_CustLedaerEntry

Caolumn "Cust. Ledger Entry”. Profit (LCY)" ProfilC¥_CustLedgerEntry

== 4+ |4 Help

Add a matrix with two data fields to the layout: sales (LCY) and Profit (LCY),
then add salespersoncode_CustLedgerEntry to the column groups and three
groups to the row groups: year, month, and weekday. In order to group by

year, month, and weekday, you can use the following expressions, based on the
PostingDate field:

=Year (Fields!PostingDate CustLedgerEntry.Value)

=Month (Fields!PostingDate CustLedgerEntry.Value)

=DatePart (DateInterval.Weekday, Fields!PostingDate CustLedgerEntry.
Value)

Select Data Bar from the toolbox and drag it onto the textbox that contains the
Sales (LCY) field:

B Text Box
Z Line
B Table
B Matrix
O Rectangle
B st
=] Image D: Data Bar
Subreport Data Column % g g
B Chart
8 Gauge
Data Column

Data Bar,

Sparkline M EE M
& Indicator
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Next, right-click on Data Bar and activate Show Data Labels. Then, in Series
Properties, select Gradient and a Gradient style of Left right in the Fill options:

Chart

}( Delete Series

Change Data Bar Type...
Convert to Full Chart
—

Show Data Labels )

& & <)

Horizontal Axis Properties..,

Vertical Axis Properties...

Series Properties...

Series Data
Visibility
Markers
Acticn
Border

Shadow

Set background fill options.

Fill style:
() Solid
(@ Gradient
() Pattern

Pick color

Color

| [ ] Automatic

aiF

Secondary colorn:

| [] Automatic

i

Gradient style:

] Left right
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You can also select a Palette in the properties window of the data bar, as follows:

e | —p
PalettePatternBehavior <Expression...> ~
Parent W Default
SeriesGroups O] EarthTones
Size W] Exccel
SourcePath [ GrayScale
SyncDate [ Light
Titles [ Pastel
Toggleltem [ M SemiTransparent
ToolTip Ml Berry
- B Chocolate
Zindex )

(M Fire
lette I SeaGreen W
lau:ulors. palette. &

Then, if you repeat this process for the profit (LCY) field, your report is ready.

[ ]

As you can see, data bars make it easier to read your report and compare values.

In this example, I grouped and sorted by date and you can see that most sales

are on Fridays and Tuesdays. Now, this is the demo database and it's probably a
coincidence. If you change the sorting and sort the sales (LcY) field from top to
bottom you get a good idea of who the top selling customers are. This is best suited
to a "Customer Top X report".

An example of this report is available in the object:
Packt - CH04-5

Using Sparklines to visualize trends

Sparklines are used to indicate trends in your data and so provide insight into what
might happen in the future. Sparklines also make it easier to spot data that is out of
sync or that displays non-normal behavior. In statistical terms, these are referred to
as outliers. Sparklines cannot be added to the detail level in a Tablix, you have to add
them to a group header or footer row. This is because they work on aggregate values.

You can consider a Sparkline as a mini-chart. I will explain the usage of the chart
control later in this chapter.
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The following is an example of object: Packt - CH04-6, using Sparklines:

City Sales Profit Sales vs Profit
Birmingham 17 100,96 533826 -
|
|
Coventry 651064 2511,94

Sales Trend

The dataset of the report contains the following information:

—

Report 60018 Packt - CHO4-6 - Report Dataset Designer [= = )=
E.. Data Type Data Source Marne L.
» = Dataltem Cust. Ledger Entry <Cust. Ledger Entry=>
Column "Cust, Ledger Entry”, "Salesperson Code”™  SalespersonCode_CustiedgerEniry
Column "Cust, Ledger Entry”. "Posting Date”™ PostingDate_CustledgerEntry
Column "Cust. Ledger Entry™. "Sales (LCY)" SaleslCY_Custl edgerEntry
Column "Cust, Ledger Entry”, "Profit (LCY)" ProfitLCY_CustiedgerEniry
Column Customer. City City
Column Customer. "Country/Region Code” Country
C/AL Globals (== ][=]
Variables | Text Constants | Functions
DataType Subtype MName Length
» |Record Customer Customer

C/AL Editor

= ibocumentation{

3

= OnInitReport()

= OnPreReport{}

= OnPostReport()

= Cust. Ledger Entry - OnPreDataltem()}

=l Cust. Ledger Entry - OnAfterGetRecord()

customer .get("Cust. Ledger Entry"."Customer Ho."};

=l Cust. Ledger Entry - OnPostDataltem(}
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In order to keep the dataset simple, I'm using the customer ledger entry table and, in
the onAfterGetRecord trigger of the ledger, I'm fetching the customer information
so I can add the city and country to the dataset as extra columns.

Fetching the customer for every ledger entry is very bad for
M performance. It is better to start with a customer data item and
Q indent the ledger entry below it. But, for the purpose of this
example, I'm doing it the other way. As they say on television,
please don't try this at home.

Then I created a table in the layout with a grouping of the sales (LcCY) and Profit
(LcY) by city. In order to display the cities in the proper case capitalizing the first
letter, I have used the following expression:

=StrConv (Fields!City.Value, VbStrConv.ProperCase)

I then set the row visibility of the Details to Hidden. In this report I'm not interested
in the details, I only want to see grouped data, because that is where I can add
Sparklines. Then, to the right, I added two extra columns into which I dragged a
Sparkline control from the toolbox.

Search Toolbox P~

4 Report ltems

Pointer City Sales Proht Sales vs Profit Sales Trend

Text Box <Exprs [sum(SalesLCY_C [Sum(ProfitLCY_ l —.
Line

Table )

Matrix o

Rectangle
List

7; [SalesL CV_Custle [Profitl CY_ Cu;tL

Image

Subreport
Chart

Gauge
Map Line EE g
ata Bar Area

Shape

L3
4
=
3]
m]
E
=]
o2}
&}
®

Indicator

4 General Range

There are no usable controls in this group. Drag an Ares
item onto this text to add it to the toolbox.

Range

FEFEE L 153 ]
LEFFE T R ]
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There are different Sparkline types to choose from. As soon as you add a Sparkline to
the Tablix, the popup window opens and you can select your Sparkline type. You can
then modify it in the Sparkline's properties. Then, when you click on the Sparkline,
the chart data drop-down menu opens, in which you can select the date you would
like to see in the mini-chart. I have used the sales and profit by PostingDate for the
first Sparkline and the sales by PostingDate for the second mini-chart:

Sales vs Profit Sales Trend Sales Trend I

Chart Data . | Chart Data
l . = 3 X >
“ l F ﬁ- Values = E Values ar

N 3
1 SalesLCY_CustledgerEntry - ] SalesLCY_CustledgerEntry =
[Sum(SalesLCY_CustlLedger... - [Sum(SalesLCY_CustlLedger... i
-
-

I ProfitLCY_CustLedgerEntry \_
[Sum(ProfitLCY_CustLedger...

ﬁl Category Groups ar ﬁ Category Groups \ ar
T[ F'DstmgDate_CustLedgerEntr}'_) - 7[ Post\ngDate_CustLedgerEntr}f) -

T Series Groups ar

T Series Groups qr

You can change the properties of each Sparkline control by selecting a color palette
and changing the thickness of the lines, display labels, and so on.

An example of this report is available in the object:
—"Packt - CH04-6.

Learning how to visualize information
with gauges, maps, and charts

There are other controls in the toolbox that you can use to visualize information:

*  Gauge
* Map
* Chart
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Using gauges

A gauge is used to display a value from your dataset and looks like the panels
you see in your car to indicate the speed and oil levels. Basically, there are two
types of gauge, the one on the left I call the speedometer, and the one on the right
I call the thermometer:

When you select a gauge from the toolbox and add it to the report layout, a window
is displayed, in which you can select the kind of gauge:

=

Linear

You can further customize the gauge and add elements starting from one of these
options. An element could be one of the following;:

¢ DPointer
* Range
e Scale
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e Label
e Tick Marks

Each element should be used to display information and make it easier for the user

to understand and read the report. Adding too many elements will make your gauge
look like a Swiss watch, which may be very beautiful, but it will also make your
gauge too complex to understand. The idea when using a gauge in your report should
always be: keep it simple. What is the information or the message I want to convey to
the user and what are the minimum number of elements required to do so?

. Irecommend using indicators instead of gauges. A gauge is
nice for a dashboard or in a demo but, in order to visualize a
L lot of information in a clear and intuitive way, a data bar is
often a better choice.

A typical example of how I demonstrate gauges when I deliver report trainings

is building a report that looks like the activity pane in a role center page. There is
always, or always should be, an activity pane in a role center page. The following is
an example of the sales order processor activity pane:

Activities
™ SetUp €
-3 p Cues

For Release

Sales Quotes - Sales Orders -
Open Open
Sales Orders Released Not Shipped
——
ho|D o | ERE
q
Average Days

Ready To Ship Partially Shipped Delayed Delayed

Sales Return Sales Credit
Orders - Open Memes - Open
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This is how you can visualize it in a report, using gauges:

Sales Quotes Open Sales Orders Open Ready To Ship
£ 1 | 5 [ p. y :
o8 }0 96’ z kb abf o .a\m 85 i . }u og \ }n eg';
S % 8 %~ > & ) & S %"
= P ==& P =) G O e = o e = O ==

The report is available in the object: Packt - CH04-7

The dataset of the report is as follows:

Report 60019 Packt - CHO4-7 - Report Dataset Designer [=][=]x]
E.. Data Type Data Source MName ...
b Elpataltem ____ |Salescue _________ J|<SalesCue>__ | B
Column "Sales Cue”. "Sales Quotes - Open” SalesQuotesOpen_SalesCue
Column "Sales Cue”."Sales Orders - Open” SalesOrdersOpen_SalesCue
Column "Sales Cue”."Ready to Ship” ReadytoShip_SalesCue
Column "Sales Cue”.Delayed Delayed_SalesCue
Column "Gales Cue”."Sales Return Orders - Open”™  SalesReturnOrdersOpen_SalesCue
Column "Sales Cue”. "Sales Credit Memos - Open”  SalesCreditMemosOpen_SalesCue
Column "Sales Cue”. "Partially Shipped”™ PartiallyShipped_SalesCue

C/AL Editor (=B
= iOnInitReport() -

= OnPreReport(}

= OnPostReport()

= Sales Cue - OnPreDataltem(}
RESET;

IF MOT GET THEH BEBIN
INIT;
INSERT;

END;

SetRespCenterFilter;
SETRAMGE("Date Filter™,8D,WORKDATE - 1);
SETFILTER("Date Filter2", ' >=%1',WORKDATE):

= Sales Cue - OnAfterGetRecord(}

2 Sales Cue - OnPostDataltemd) v
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I have used the sales cue table to populate the dataset. I have copy/pasted

the code from the onopenpage () trigger into the onPreDatalItem() trigger of
the sales cue table in the report. This code will initialize the table and filter and
calculate the FlowFields. Then, in the layout, you can use the gauge to create the
layout, as follows:

Report Data MRl Report.dic [Design] # X Reportosd
New ~ Edit...

b i Built-in Fields J

B Parameters

a

Gauge Data

b i Images
b i Data Sources
4 ] Datasets
4 [ Datgset Result

Sales Quotes Open

[] SalesQuotesOpen SalesCue
N
B ReadytoShip_SalesCue
B Delayed_SalesCue

B SelesRetumOrdersOpen_SalesCue, =
B SalesCredithemosOpen_SalesCus)

E Values

RadialPainter! -
[Sum{SalesQuotesOpen_Sal... J+

. 7
\\ % r ,90/

00}

B PartiallyShipped_SalesCue

4 »

Toolbox - x L[ S
-

Search Toolbox P~

4 Report ltems -

Pointer
Text Box
Line
Table
Matrix
Rectangle
List 4

Image MM Column Groups

Subreport

EEEMO0@EENE>

B DataBar
@ Sparkiine -

The gauge has several properties that you can use to apply colors and formatting,.
You can also format the needle, the scale, and so on. In this example, I have used the
gauge to display key performance indicators and single objects in the layout. You
can also put the gauge inside a group header or footer, as in the Sparkline control.

In real life, the gauge report item isn't used that much. This is because it's limited in
visualization and it takes up a lot of space. Also, there are other report items, such as
databars, indicators, sparklines, and charts, that have a slicker design than the gauge.

Convert items into a chart

Every time you use a databar, indicator, sparkline, or gauge you
will notice that you can convert them into a full chart. The chart
control is also available in the toolbox, and you could argue that
sparklines, databars, gauges, and indicators behave as templates
for charts.

Al

Q
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Using charts

Let's have a look at the chart control and see how we can use it to visualize
information.

In this example, I have used the chart control to develop a report that visualizes the
order intake, and the result looks as follows:

Order Intake By Customer, By Month

100000

50000

Candoxy Nederland BV (31987987):
110903.71

= The Cannon Group PLC (10000):
0 110903.71
Lovaina Contractors (32789456):
110903.71
Selangorian Ltd. (20000):
110903.71
John Haddock Insurance Co.
(30000): 110903.71
MEMA Ljubljana d.o.o0 (38128456):
110903.71

=

P
AN

Order Intake By Customer

Candoxy Nederland BV (31987987):

John Haddock Insurance Co. (30000):
110903.71

110903.71
Selangorian Ltd. (20000): 110903.71

Lovaina Contractors (3272 —

MEMA Ljubljana d.o.0. (38128456):

110903.71 The Cannon Group PLC (10000):

110903.71

[164]



Chapter 4

The order intake can be defined in different ways, the definition that I will use is: the
amount or quantity of sales that has not yet been posted to the ledgers. In the case

of Dynamics NAV, it means that we will fetch the information from the sales Line
table. This information needs to be presented on a timeline. The question is, how

are we going to do that? You might think, that's easy, just take the PostingDate or
ShipmentDate and use that to create a timeline. Well, if you follow that approach
then you will get gaps or jumps in your timeline. For example, if there are sales
planned on day x and on day x+ 3, then day x+2 will not be shown on the timeline.
What you need is to have a value for every date in every month, use that as the
timeline, and show a value for the dates on which there are sales. In many systems,
for example in the business intelligence world, you can use a date or time dimension
to accomplish this. But, in Dynamics NAV, we don't have a date dimension. I will
use the integer table instead. The integer table is a virtual table in Dynamics NAV.
So, I need to use the integer table, then filter it on a specific period, loop over those
days and, for every day in that period, go and find the sales and add them to the
dataset. This will require some programming magic in C/AL.

Another approach would be to use the date table, which is also
a virtual table in Dynamics NAV, but I find it easier to use the
T integer table in this example.

I will start by building my dataset, as follows:

Report 60020 Packt - CH04-8 - Report Dataset Designer E@.

sl A, L..
= Dataltem Integer > ~

datelonn gateloon
‘ = Dataltem Integer SalesLineLoop ’
[ To

Tonmmn ColeELE, 0,
Column SalesLine. "Location Code” Location
Column SalesLine. "Shipment Date™ ShipDate
Column SalesLine. "Qutstanding Quantity”™ Quantity
Column SalesLine. "Qutstanding Amount (LCY)"™ LineAmount
Column SalesLine. 5ell-to Customer MNo,” CusMo
Calumn Customer.Mame CusMame
W
4]+ relp
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As you can see, I'm using the integer table twice as a data item, once for the dates and
once for the sales lines. Then, in the C/ AL code, I have built the dataset as follows:

Value

= Dataset - OnPostDataltem()

C/AL Editor BIEES
= Documentation{}
‘AL Globals
= OnlInitReport() < EE.
HoOfLoops := 1; Variables | Text Constants | Functions |
StartDate := 810117D;
EndDate := 123117D; g Name Datalype Wgibtype Length
na Date ~
OnPreReport() Y | EndDate Date
//Count days: | |intLoop Integer
HoOfLoops := EndDate - StartDate; | |dateloop Date
dateLoop := StartDate; N\, |NoOfLoops Integer
| NoOfLoopsDetails Integer
= OnPostReport(} | |TtemNo Code 20
|| LocationCode Code 20
Dataset - OnPreDatalten() Y | |SalesLine Record  SalesLine
//Loop from Start date to End date: |__|Customerho Code 20
SETRANGE { Humber ,1,Ho0fLoops) ; | |Customer Record Customer
v
dateLoop += 1;
Help

When the report runs, I will initialize the variables, startDate and EndDate. I will
also add these two fields to the request page, so that the user is able to modify the

period. Then, I need to count the number of days in between the start and end date
and that will become the NoofLoops. The number of loops value is then used to
filter the integer table from 1 to NoofLoops. Next, I need to find the sales for every

day, returned by the dataset (integer). I will do that using another integer data item,
named SalesLineLoop, which I indented below the dataset integer data item, as

shown in the following screenshot:

E...Cata Type s Senren

(| Colmn ‘Salestine. Tio.” o

— Coturn Salestne. Locaton Code”™ Locsen

— Cokrm Selesbine, “Shgreeret Date” Slalr

— Cokrm Selesbine Culstanding Guantty” Guantty

— Cokrm Saleet v, Tutsianding Ament (C7)° Lnesmount

— Cokem St e, el Cosstorms 10" e

T w B
€3] [+ Hep

m Report 60020 Packt - CHO4-8 - Report Dataset Designer [=|==]

| = Dataltem Integer -
Limteger Salestineloon ]

liv |

F]

o

/AL Editor

sLineLoop - OnPr i1

HolFLoopsbetalls = 0;

ffLoop over 5L by day:

SalesLine RESET;

SalesLine SETRAHGE{Type,SalesLine. Type::Iten);

SalesLine SETRAMCEC Shiprent Date” .dateloop);

SalesLine SETFILTER{"Document Type™,"%1)%2",
SalesLine “Dacusent Type™: rder,
Salesline."Dacument Type™::lnvoice);

IF LecationCede <> *° THEM
GalesLine.SETFILTCR("Lecation Code™,LocationCode);

IF Itestis € ©° THEH
SalesLine SETFILTER{ Mo ", 1LenNo) ;

IF CustomerHa €3 *' THEH

SalesLine . SETFILTER("Sell-to Customer

Ho " Custonerhng ;

F SalesLine.FIHDSET THEM
HoOfLoepsbetails := SalesLine.COUNT;

ETRANGE (Husber 1 HoBFLoopsDetails)

aleslineloop - OnAFt 1

Salesline HEXT; - .

Custoner BET{5alesline . 5ell-to Custonsr Nn.";J

Saleslineloop - Iteni)
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You see in the C/ AL code here that I have filtered the Sales Lines on the Shipment
Date with the date from the dataset, and I'll count the sales to determine how many
times I need to loop in the SalesLineLoop integer data item. Then, in the inner loop,
I'll add the sales Line information to the dataset.

When I run the report, it will produce a dataset that looks as follows:

About This Report: Packt - CH04-8
ry

€ateLoop No Location ShipDate Quantity QuantityFormat  LineAmount  LineAmountF... CusNo CusMame ) ~
F 1964-W GREEN 172072017 T SeRauenr | 202 220,00 38128456 TEMA obhor )\
/21/2017 < P < < < < < PN P E|
/22/2017 <> < < < <» < < < <»

/23/2017 1928-W RED 172372017 1 sas0sueee 20079 #2#0.00 31087987 Candoxy Neder...

/2342017 1976-W RED 172372017 | sas0sueee 21760 220,00 3108787 Candoxy Neder...

/23/2017 1964-W RED 172372017 1 sas)suees 2482 #2#0.00 31087987 Candoxy Neder...

/2342017 70060 RED 172372017 | sasnssess 1048 220,00 3108787 Candoxy Neder...

/23/2017 1896-5 RED 172372017 1 2as0suees 61693 #2#0.00 31087987 Candoxy Neder...

/2342017 1908-5 RED 172372017 | s JRUVAT 220,00 3108787 Candoxy Neder...

[1/23/2017 1928-S RED 172372017 1 #E2) #5222 3382 #220.00 31987987 Candoxy Neder...

/2342017 70102 RED 172372017 | sas0sueee 27 220,00 3108787 Candoxy Neder...

[1/23/2017 70102 RED 172372017 1 #E2) #5222 27 #220.00 31987987 Candoxy Neder...

/2402017 o < < < < P < < P

/25/2017 < < < e < . < < <

/26/2017 1920-5 RED 172672017 0 sas0ssees 0 240,00 10000 The Cannon Gr...

1/27/2017 1964-W GREEN 172772017 1 #E2) #5222 3285 #220.00 20000 Selangorian Ltd.

/2742017 1976-W GREEN 172772017 | sss0ssees 28801 240,00 20000 Selangorian Ltd.

1/27/2017 1992-W RED 172772017 4 #E2) #5222 331432 #220.00 32789456 Lovaina Contra..

/2742017 1902-W RED 172772017 4 sassess 331432 280,00 32780456 Lovaina Contra...

/28/2017 < < < e < . < < <

N29/2017 <> <> <> <> <> <> < P s J -

Now we are ready to build the report layout and visualize this information
on a chart.

You can select the chart from the toolbox and drag it onto the body. A chart is
actually similar to a matrix. As in a matrix, in a chart you can display a numerical
field as the value, and group it in series and categories:

o
Order Intake By Customer, By Month '
£ Value
all Lnetmeont -
[ linsiment)] -
& X Value -
“
LI Camegery Gooups
40 T 5
£
| Series Groups.
[ Cune -
(]
§] 5 &8 B B B
! ! ! § g E B s Anzut A
Ling Amount B
4
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In this chart, I have calculated the sum of the LineAmount and grouped on CusNo
and MonthName (=MonthName (Fields!dateLoop.Value).

A window opens when you add a chart to your report and you can select from
different chart types. In this example, I selected a 3D bar chart and, below that, I
added a second chart, a 3D pie chart:
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I did not add a series group to the second chart and I activated a special feature

called CollectedTreshHold in the LineAmount properties:

“§ LineAmount Chart Series -
a | &
Chart Data CategoryfxisMName Primary <
- x ChartfAreaMame
 Values ar Color |:| Automatic
Linelrnount - 8] CustomAttributes 3
[SurniLinefmount)] > CollectedStyle CollectedPie
CollectedThresheld
M CollectedSliceExploded True
CollectedColor |:| Autematic
CollectedLabel Other
S == s ar CollectedLegendText Other
[ CusMo - CollectedToolTip
CollectedChartShowlabels True
CollectedChartShowlegend False
i Series Groups b 3DLabelline5ize 100
MinimumRelativePieSize 30
PieLabelStyle Inside
PieLineColor |:| Automatic
PieStartAngle 0
SkipPaletteColorForEmptyPoint  True
UserDefined

This property makes sure that the chart only shows five pieces of pie, the rest of the
pieces are visualized in a separate chart, to the right.

Optimizing charts

A recommendation when visualizing information in charts is

Ny to avoid too many slices or bars. A maximum of four or five
is enough, the rest can be collected and shown as "Others", or
in a separate visualization. Otherwise, your chart will contain
too much information and become unreadable.

% An example of this report is available in the object
e—"Packt - CH04-8.
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Using maps
I'm going to display customer sales on a geographical map in the following example.
The result of the report is as follows:

e N
Sales by City
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The interesting fact about this report is that the information is shown on a map of
Belgium. In order to create the layout, you need a dataset that contains geographical
information such as cities, postal codes, or countries. I will fetch the information
directly from the customer table for this report:

Report 60021 Packt - CH04-9 - Report Dataset Designer =N =R
E.. Data Type Data Source Mame L.....
= Dataltem Customer <Customer>
Column Customer.Name Mame_Customer
Caolumn Customer, City City_Customer
Column Customer. "Country/Region Code™  CountryRegionCode_Customer
Caolumn Customer. County County_Customer
» Column Customer, "Post Code™
Caolumn Customer, Sales (LCY)" SalesLCY_Customer
Column Customer. Profit (LCY)" ProfitLCY_Customer
+ = + |+ Help
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Select Map from the toolbox in the layout and drag it onto the report body. Then, the
following window opens in which you decide the type of map you want to add:

Search Toolbox

4 Report ltems
Pointer
Text Box
Line
Table
Matrix
Rectangle

P EEEMOmENE

Sparkline
& Indicator

4 General

There are no usable controls in this
text to add it to t

Choose a source of spatial data

Spatial data contains sets of coordinates that define map areas.

(®) Map gallery
Use spatial data from a set of installed maps.

() ESRI shapefile  Where can | get ESRI shapefiles?
Use a link to an ESRI shapefile (:shp)
() S0OL Server spatial query
Use a query that returns spatial data from a S0L Server database,

Map Gallery:

BE’ usa

v)-[_1 States by County

@ USA by State

@ USA by State Exploded

Cancel
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By default, there are various maps available in the map gallery, but they are all from
the US. In some or most cases, your data will come from other regions of the world.
You can then select an ESRI shape file instead. When you click on the link in the
preceding screenshot, you are redirected to a Microsoft website, where you can find
links to other sites where you can download ESRI shape files for different countries
from all over the world:

Find ESRI Shapefiles for a SQL Server
2008 R2 Reporting Services Map (SSRS)

ESRI shapefiles contain data that complies with the Environmental Systems Research Institute, Inc. (ESRI) shapefile
spatial data format. ESRI shapefiles are available on the Web from a variety of sites, The term "shapefile” applies to a set
of related files, To add a map te a report, you must have both the shp file that contains spatial data and the

matching .dbf file that contains supporting infermaticn.

Mote Spatial data and other data that is contained in ESRI shapefiles can be politically sensitive and possibly
copyrighted. Check the terms of use and privacy statements for the ESRI shapefiles to understand how you can
use spatial data in your report,

Gnding ESRI Shapefiles from Public Domain Sit@

You can download ESRI files from public domain data sources on the Web, including government and university sites,
For example, the built-in map feature in 5QL Server 2008 R2 Reporting Services uses data from TIGER/Line Shapefiles
provided courtesy of the U5, Census Bureau (http://fwwnw.census.gov/ T ). TIGER/Line Shapefiles are an extract of
selected geographic and cartographic infermation from the Census MAF/TIGER database, TIGER/Line Shapefiles are
availakle without charge from the U.5. Census Bureau, To obtain more information about the TIGER/Line Shapefiles go
to http://www.census.gov/geo/wwwitiger I . The boundary information in the TIGER/Line Shapefiles are for statistical
data collection and tabulation purposes only; their depicticn and designation for statistical purposes does not
constitute a determination of jurisdictional authority or rights of ownership or entitlement and they are not legal land
descriptions. Census TIGER and TIGER/Line are registered trademarks of the U.5. Bureau of the Census.

@nding Spatial or Other Commercial Data from Windows Azure™ Marketplace DataMarke)

The DataMarket section of Windows Azure Marketplace, formerly known as Codename Dallas, includes data, imagery,
and real-time web services from leading commercial data providers and autheritative public data sources. DataMarket
includes datasets, imagery, and real-time web services from leading commercial data providers and authoritative public
data sources into the Windows® Azure™ Platform. For more information, see
http:/fwww.microsoft.com/windowsazure/sqlazure o and
http:/Awww.microsoft.com/windowsazure/marketplace/defaultaspx O [
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That is how I was able to find a map of Belgium. You can select the visualization type
from the following screen; then select the dataset, match fields and a visualization:

Choose map visualization Cheose the analylical dataset

Coler Anatytical Map
Design  =ap ts visuaize dika by
by aren

Chogns reice heme snd dats suskzstion

Specty the mateh Selds for spatial ard analytical data

o

Match Fields  Spatial Dataset FHedds:

x | e fwid oo
—Ll_= 3 . E YT S ——————
Spatial date: ot bt Plabeel O Conpimar)
[:R) NAME_1 0z ML} WARNAME ~ Cobor e | Dark-lighe

258 Anteerp 2675 Anven

258 Aetwep 2676 Malines. =

srir? P .~ e
3

F4R drtae,
Cotntia ity Conteeee]

Anabytical data:

The most important element of this map wizard is linking the geographical data
from the map to the geographical data in your dataset. In this example, I used the
city names from the dataset to link to the Name_2 field in the ESRI shape file. The
problem here is that, in the shape file, the capitalization of the city names does not
match the way the names are capitalized in the dataset.
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You can fix this after you complete the map wizard by using an expression to
produce a better match:

Map Layers (Name) Polyge

Map Polygon Layer Properties
RBE- X = BindingFieldPairs (Colle:

CenterPointRules General

Template ‘ Select fields to match spatial and analytical data.

X Delete Layer
Filters
Map 3
Visibility
Layout 3

“f  Layer Data...
Leyer Wizard...

Analytical dataset:

DataSet_Result v

Fields to match on:

Add Delete & 3

Merge Layer..

Refresh

From spatial dataset From analytical dataset

MAME_2 vl A

oExpro

Embed Spatial Data

#  Polygon Properties...
Polygon Color Rule...

Show Center Points Set Bindinaks
- Y
#F  Center Point Properties... k_ =StrConv(LCase(Fields!City Customer.Value), y‘gmm))
Center Peint Color Rule...
Mo Center Point Size Rule...
& Center Point Marker Type Rule...

I used an expression to convert the city field from the dataset into the case that is
used in the ESRI shape file to get a better link:

=StrConv (LCase (Fields!City Customer.Value), vbProperCase)

Selecting an ESRI shape file

M When you select, or create, an ESRI shape file, make sure the
size is not too big. The shape file will be imported into the RDLC
file and, if it contains too much information, it will take the
report viewer more time and resources to render it at runtime.

An example of this report is available in the object:
" Packt - CH04-9.

To display geographical information, I suggest using Power View or Power Map
instead of an RDLC report. In Chapter 9, Power BI, you will see how to do this and
why it has much more potential for these types of reports.
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Summary

In this chapter we have seen how data can be visualized to understand and read

a report just by looking at it. When you select and implement the appropriate
visualization technique then users will not have to spend a lot of time interpreting
numerical information but they will be able to see what's going on and get a clearer
picture of the KPI in the report. As they say, a picture is worth a thousand words,
this is of course also very true in reporting. We have seen how to use images, data
bars, and indicators to create KPIs, Sparklines and charts to indicate and spot trends,
and used the map to display geographical information.

In the next chapter, I will explore another type of report, the document report.
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In this chapter, I will introduce one of the most commonly used types of reports:
document reports. I will explain how the dataset of this type of report is built in
standard Dynamics NAV. Then, I will guide you through the layout of the report
and explain the how and why of typical report patterns for documents like the
number of copies option and how you can display information in the document
header that is linked directly to the record shown in the body of the report.

What is a document?

A typical example of a document report is the Report 206 Sales - Invoice. A
document report is a report that is printed and mainly used to communicate with
third parties. It's the kind of report that you send to your customers or vendors,
informing them of a certain transaction that requires their attention. This type of
report is also one of the most frequently customized reports in Dynamics NAV,
since every company usually applies their own house style on this report.

The Report 206 Sales - Invoice, is not used in the North America version
" of Dynamics NAV; you can import it from the object: Packt - CH05-6

When performing an implementation, make sure you leave enough time to customize
the document reports, because depending on the requirements, it can take a lot of time,
starting from a couple of hours per report up to one or two days. Some companies,
when it comes down to documents such as sales invoices, credit memos, proformas,
and shipment or purchase notes, have far more issues than in other types of reports.
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You will spend most of the time implementing exceptions or special circumstances
that need to be foreseen in the report layout. That is why it is very important to
have a clear and full understanding of what is required and to get this agreed.

In real life, I have seen it happen more than once that the developer finishes the
development of the report in time, but once the users start testing the report, they
notice that certain exceptions were not covered. Because of the complexity of the
document report, making changes to it can be time-consuming,.

Then, of course, you will also need to guide your customer, because having many
exceptions in a process or report is usually an indication that something might

be missing in the implemented business processes, and having a very complex
document report will not solve those kinds of problems or gaps.

It's important that you manage the expectations with your client and explain that
it is very common that document reports take time to develop and usually more
than was planned. You will then avoid conflicts.

It's a good idea to spend time creating customizable templates for document reports
because document reports are always customized with every new implementation
and many of those customizations are repeated every time. You can then spend your
development time with advanced measures and add any missing functionality to the
standard reports later and reuse it with every implementation. Standard document
reports have a very complicated data model, and the layout is also very complex.

It could pay off to create a set of templates with simplified datasets, to be used as

a starting point for custom developed documents, rather than start with the
out-of-the-box overly complex report objects.

Although this seems like a no-brainer, in real life many companies always try to
reinvent the wheel...

The data model

The data model for a typical document report consists of many data items. You will see
the Document Header and Document Line table indented in the following screenshot
because a document stores information in a header table that is connected to multiple
lines. Because of the workaround to implement the No Of Copies option, which [ will
explain later in this chapter, it also contains two integer tables. Then, depending on

the type of document report, you will also find links to other tables like, for example,
dimensions for the header, dimensions for the line, VAT information, local and actual
currency, shipment information, assembly information, and totaling. An example of
the dataset for Report 206 Sales - Invoice is shown in the following screenshot:
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E.. Data Type
# Dataltem
Dataltem
Dataltem
Dataitem
Dataltem
Dataltem
Dataltem
Dataltem
Dataltem
Dataltem
Dataltem
Dataltem
Dataltem

*
3+ -
B

Report 206 Sales - Invoice

Data Source
Sales Invoice Header
Integer
Integer
Integer
Sales Invoice Line
Integer
Integer
Integer
Integer
Integer
Integer
Integer
Integer

- Report Dataset Designer

(= R 5

MName: L..
<Sales Invoice Header> ~
CopylLoop

Pageloop

DimensionLoopl

<Sales Invoice Line>

Sales Shipment Buffer

DimensionLoop2

AsmLoop

VATCounter

VATClauseEntryCounter

VatCounterlCY

Total

Linefee

=+ 1+ Help

As you can see, this is a very large and complex dataset. If you open the data items,
using the plus sign, you can see the columns. Every column in the dataset designer
becomes a column in the runtime dataset and, because of the size, performance

needs to be monitored.

+  In order to optimize the image to fit on one page, I have collapsed the

data items. To see the columns, open Report 206 Sales - Invoice and
expand the data items.

The dataset of this report is so large because Microsoft has foreseen every possible
piece of information in the standard document reports. In real life and most
situations this is not needed and you can reduce it. One example is dimensions.
The dataset contains the dimensions for the header and for the lines, although,

in real life, these are almost never used or required.

+ This is the dataset of the standard report that comes out-of-the-box in

Y

%j%“ Dynamics NAV. Needless to say, there are a few things you can do to
optimize its performance.

Now, if you compare the earlier dataset to the dataset of the Report 1306 Mini Sales
- Invoice, as shown in the following screenshot, you will notice some differences:

E.. Data Type
» =} DataTtem

H  Dataltem

Dataltem

Dataltem
Dataltem
Dataltem
Dataltem
Dataltem
Dataltem

v
EEEEE R

Report 1306 Mini Sales - Invoice - Report Dataset Designer

Data Source
Sales Invoice Header
Sales Invoice Line
Sales shipment Buffer
Posted Assembly Line
VAT Amount Line
VAT Amount Line
Report Totals Buffer
Integer
Integer

Name L..
Header
Line
ShipmentlLine
Assemblyline
VATAmountLine
VATClauseline
ReportTotalsline
LineFee
Totals

+= =+ |1+ |4 Help

(o] =
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The Report 1306 Mini Sales - Invoice gives another way of creating a document
report, which I will explain later in this chapter.

The data model of a document report basically consists of two tables, the Header

and the Line table, for example, Sales Invoice Header and Sales Invoice Line.
The lines are indented below the header, because a header can contain multiple lines,
and the No. of the Header table is linked to the Document No. of the Line.
Because a document is linked to many other tables such as, for example, dimensions,
shipments, and VAT, these other tables are added as integer data items. Then, using
C/AL code, records are added to these integer data items using buffer or temporary
tables. The following screenshot shows how the shipment information is collected
via C/ AL code and added to the sales Shipment Buffer table:

Report 206 Sales - Invoice - Report Dataset Designer = e ==
E.. Data Type Data Source Name
Column FIELDCAPTION("VAT Identifier”) VATIdentifier_SalesInvlineCap. § ~
=l Datattem | _________Sales Shipment Buffer
Column FORMAT(SalesShipmentBuffer. "Posting Date™) SalesShptBufferPostDate
Column SalesShipmentBuffer. Quantity SalesShptBufferQty
Column ShipmentCaptionLbl ShipmentCaption
C/AL Editor [=
£l Sales Shipment Buffer - OnPreDataltem() A
SalesShipmentBuffer .SETRANGE ("Document Ho.","Sales Invoice Line"."Document Ho.");
SalesShipmentBuffer SETRANGE("Line MNo.","Sales Invoice Line”."Line Mo.");
SETRANGE(Number ,1,SalesShipmentBuffer .COUNT);
=) Sales Shipment Buffer - OnAfterGetRecord()
IF Humber = 1 THEN
SalesShipmentBuffer .FIND( -}
ELSE
SalesShipmentBuffer .NEXT;
\ /
= Sales Shipment Buffer - OnPostDataltem()
_— L
The pattern that is used here with an integer (or buffer) table as a data
item will be covered in more detail in Chapter 7, Performance Optimization
Techniques.
* Buffer tables are used all over Dynamics NAV and also in reports. The
% advantage of using buffer tables is performance and flexibility. In the
development environment, when you apply the @*Buffer* filter to
the name field of tables, you will see a list of about 70 tables. Although
you can use any table as a buffer table, by making it temporary, these 70
buffer tables contain interesting business logic built in as functions.
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To summarize, the data model of document reports is complex, to say the least,
and contains a mix of normal and temporary tables. Depending on your location
(NA, W1, BE ...) the data model of these reports might differ. For example, in
North America there's no VAT, as opposed to European countries such as
Belgium and Germany, where their VAT rules are sometimes very challenging.

In the following sections, I will go into detail about specific parts of the data model
and explain the how and why of each type of pattern.

. When I use the word pattern, I don't mean it's a design pattern,
% such as in the object-oriented world. What I mean is that the way
e that it's implemented can and is reused in many other reports, and
it can be seen as a building block of a typical document report.

Implementing multilanguage

A document report is exchanged or sent to multiple third parties, so it should
be a multilanguage document. Let's investigate how you can make a report
multilanguage enabled.

Imagine that we have a report with the following dataset:

Report 60072 Packt - CHO5-6 - Report Dataset Designer E@
E.. Data Type Data Source Mame L.
» [ DataItem Sales Invoice Header <5ales Invoice Header>
Column “Sales Invoice Header™. MNo.™ Mo_SalesInvoiceHeader
Column "Sales Invoice Header™. "Bill-to Customer No.™ BilltoCustomerNo_SalesInvoiceHeader
Column "Sales Invoice Header ™, "Bill-to Name™ BilltoName _SalesInvoiceHeader
= Dataltem Sales Invoice Line <Sales Invoice Line>
Column “Sales Invoice Line™,™Mo.” Mo_SalesInvoiceline
Column "Sales Invoice Line”™.Desaiption Description_SalesInvoiceline
Column "Sales Invoice Line™. Quantity Quantity_SalesInvoiceline
- = 4+ 4 Help
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The report contains information from the sales header and line table. In order to
make this report multilanguage you usually enable the IncludeCaption property
of every field. Because of this, a caption will be sent to the layout as a parameter,
and you can display the column labels in the language of the user. The following
screenshot illustrates this concept:

Report 60072 Packt - CH05-6 - Report Dataset Designer === Quantity_Saleslnvoiceline - Prop... | = [ -1 s3]
E.. Data Type Data Source Name Property Value
5 Dataltem Sales Invoice Header <Sales Invoice Header> D 1000000007
Column “Sales Invoice Header”, No.”™ No_SalesInvoiceHeader v Name Quantity_SalesInvoiceline
Column “Sales Invoice Header”. Bil-to Customer No.” BilltoCustomerNo_SalesInvoiceHeader f§ v Indentation 2
Colurn “Sales Invoice Header”, Bil-to Name™ BilltoName_SalesInvoiceHeader v Description <
5 Dataltem Sales Invoice Line <Sales Invoice Line> OptionString <Undefined:>
Column “sales Invaice Ling™. No.” No_SalesInvoiceline v r Caption <Undefined>
Column “Sales Invoice Line”. Description Description_SalesInvoiceLine v o tionML <Undefined>
» Column “Sales Invoice Line”, Quantity Quantity_SalesInvaiceLine v b J:ces <0:5>
AutoFormatType <0>
AutoFormatExpr <>
] % = u(EEp , "Sales Inveice Line".Quantity
IndudeCaption - i

Report Data ARl Report.rdic [Design] + X Gl 8]

New - Edit.. X

b [l Built-in Fields
4 @] Parameters
@ No_SalesinvoiceHeaderCgbtion

@1 BilltoCustomerNo_Sales| fvoiceHeaderCaption
(] BilltoName SaleclnvoicetieaderCaption

121 No_SalesinvoicelineCaption
187 Description_Salesinvoicel ineCaption
181 Quantity_SalesinveicelineCaption

b [l Data Seurces

I Bl Datasets
1 of 1 & B @ - 100% - Find | Next
o. Description Quantity ,
EEE R e T 2 @
TIMOTHY Assembling Furniture, January 120 _J

You now have a multilanguage report with captions and labels. The printed
language is the language of the user running the application.

The problem with a document, however, is that it is typically printed and sent to
a recipient, and the document has to be generated in the language of the recipient.

Until now, we have always used captions (IncludeCaption) and labels to
implement multilanguage functionality in reports. The problem is that, when
you use captions and labels, they will be generated in the language of the user
who is running the report, and not the language of the recipient. This is a
fundamental difference.

Another problem is that, when printing multiple documents at once, the different
documents each need to be printed in the language of the recipient. For example,
when you run the Sales Invoice report for multiple customers, each customer
might use a different language.
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So, one report run should generate different labels in one dataset. This means that
captions and labels are not a solution, because they end up in the parameters in the
layout, and the values of the parameters are the same for every record in the dataset.

What we need are captions in the language of the recipient, and that is why you need
to add the captions to the dataset of the report. For every document that is printed
(or record in the dataset), you can then decide what the language should be.

»  This technique adds extra fields (captions) to the report dataset, which
% decreases report execution performance. So, make sure you only do this
s X .
for the captions that are actually used, and not for all fields.

What you need to do is to add the captions to the dataset using the FIELDCAPTION
function, as shown in the following example:

E.. Data Type Data Source Mame L..
= Dataltem Sales Invoice Header <Sales Invoice Header>
Column “Sales Invoice Header™, ™Mo, " Mo_SalesInvoiceHeader
Column "Sales Invoice Header ™, "Bill-to Customer No.™ BilltoCustomerMo_SalesInvoiceHeader
Column “Sales Invoice Header ", "Bill-to Mame™ BilltoMame_SalesInvoiceHeader
Dataltem Sales Invoice Line <Sales Invoice Line>
Column "Sales Invoice Line™ "MNo.” Mo_SalesInvoiceline
Column "Sales Invoice Line" Description Description_SalesInvoiceline

= L 5~

Column "Sales Invoice Line™ FIELDCAPTION(™o.™) Mo_SalesInvoicelineCptn
Column "Sales Invoice Line” FIELDCAPTION(Description)  Description_SalesInvoicelineCptn

Column “Sales Invoice Line™ FIELDCAPTION(Quantity) Quantity_SalesInvoicelineCptn

Instead of using the FIELDCAPTION function, you can use text constants that you
define in Globals, and add them to the dataset.

* Text constants in document reports usually get an 1b1 suffix in their
%“ definition and a Cptn or Caption suffix in their name in the dataset,
’ as you can see in the preceding screenshot.

Then, in the onafterGetRecord () trigger of the Document Header, you write the
following code:
CurrReport .LANGUAGE := Language.GetLanguagelID ("Language Code") ;
+ This code uses Language Code in the document header to set the

% language of the report. The language code in the document header is
I~ . . I
inherited from the customer when it is added to the document.
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When a new document is fetched, then the language of the fields added to the
dataset will change accordingly.

The choice between using a text constant and the FIELDCAPTION
function is obvious. When you add a caption for a field from a table,
use the FIELDCAPTION function. The FIELDCAPTION function
fetches the captions that are defined for the field in the table designer.
If you want to add text to a document, which is not bound to a field
in a table, then use a text constant.

An example of the report with the FIELDCAPTION function and the corresponding
layout is available in the object: Packt - CH05-7.

Address formatting

Documents also contain address fields, for example the Bi11-To and Ship-To
addresses. The way that you add address fields in the dataset is an example of a report
pattern. Dynamics NAV provides functionality to format an address across an array
of eight textboxes, and this functionality is used in all standard document reports.

First, you need to know that the setup of Dynamics NAV allows you to define how
addresses need to be formatted. You can do this in the Countries page, as shown in
the following screenshot:

HOME MNAVIGATE CRONUS BELGIE NV @
- (L] o | KB x\ ik
MNew View Delete Show as MNotes  Links Refresh Clear  Find
List t  Chart Filter

Countries/Regions - ode T4

~ Na filters applied
Cede Mame SEPA]  Address Format Contagt Address Format 150 1BAM i
Allo., Country/Reg.. Cou_

BE Belgié Post Code+City « [after Gbmpany Name BE v

BG Bulgarije Post Code+City Fpmpany Name BG

ke G City+Past Code . i

City+County+Post Code

BR Brazilig Blank Line+Post Code+City BR

CA Canada s - bt mpany Name CA

CH Zwitserland Post Code+City After Company Name CH

N China Post Cede+City First N

Here, you can decide, for example, if Post Code needs to be in front of City or not,
and if Contact needs to be before or after Company Name, and so on. When printing
an address on a document, you need to follow this protocol.

[184]



Chapter 5

An address in Dynamics NAV can consist of eight fields. We will use one variable
that holds all eight fields to put them in the dataset. This variable will be defined as
an array with eight elements and, via C/ AL code, we will then populate the array
with the address fields, in the order defined in the setup.

Since the logic is the same for all reports (and pages), it is contained in a code unit:
Format Address. This code unit contains several functions, as you can see in the
following screenshot:

&  Codeunit 365 Format Address - C/AL Globals | -— | & &3]
Variables | Text Constants Functions

Mame Locals
(Y ormataddr] A
FormatPostCodeCity
GeneratePostCodeCity
Company
Customer
Vendor
BankAcc
SalesHeaderSelTo
SalesHeaderBillTo
SalesHeaderShipTo
PurchHeaderBuyFrom
PurchHeaderPayTo
PurchHeaderShipTo
SalesshptSelTo
SalesShptBllTo
SalesShptShipTo
SalesInvSelTo
SalesInvBillTo
SalesInvShipTo
SalesCrMemoSellTo
SalesCrMemoBillTo
SalesCrMemoShipTo
SalesReptSelTo
SalesReptBillTo
SalesRoptShipTo
PurchRcptBuyFrom
PurchReptPayTo
PurchReptShipTo

To get started, import object: Packt - CHO05-7. This report contains a simple dataset
with fields from the Sales Invoice Header and Line table.

Define an address array in the C/AL Globals of the report, as follows:

i C/AL Globals = E=h == CustAddr - Properties o |[E =
Variables | Text Constants | Functions Property Value
Jin] 001
DataType Subtype Name Length 3 : 8
Record Language Language
e ] foustadd | 5]
Codeunit Format Address FormatAddr
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Add each individual field to the dataset as a separate column, using the array notation:

Report 60073 Packt - CHO5-7 - Report Dataset Designer ==
E.. Data Type Data Source Mame L...
=l Dataltem Sales Invoice Header <Sales Invoice Header>
Column "Sales Invoice Header”™, ™o.” Mo_SalesInvoiceHeader

Column "Sales Invoice Header ™. Bill-to Customer No.™ BilltoCustomerMo_SalesInvoice. ..

CustAddr[1] | Custaddrl

Column CustAddr[2] CustAddr2
Column CustAddr[3] CustAddr3
Column Custaddr[4] CustAddr4
Column Custaddr[5] CustAddr5
Column Custaddr[s] CustAddrs
Caolumn CustAddr[7] CustAddr7
CustAddr[8] CustAddra
e —— e
Column "Sales Invoice Line" "Mo.” Mo_SalesInvoiceline
Column "Sales Invoice Line”. Description Description_SalesInvoiceline
Column "Sales Invoice Line” Quantity Quantity _SalesInvoiceline
Column "Sales Invoice Line” FIELDCAPTION{Mo.") Mo_SalesInvoicelineCptn
Column "Sales Invoice Line” FIELDCAPTIOM({Description) Description_SalesInvoicelineCptn
Column "Sales Invoice Line" FIELDCAPTIOMN{Quantity) Quantity_SalesInvoicelineCpin
=+ + 4 Help

You can use the code unit to populate the address fields in the array in the C/AL
code of the report:

= Sales Invoice Header - OnAfterGetRecord()

CurrReport.LANGUAGE := Language.GetLanguagelD(“Language Code™);

FormatAddr .SalesInuBillTo(CustAddr, Sales Invoice Header");
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Then, you can add the fields to the report layout:

Report Data
New = Edit...

I il Built-in Fields
B Parameters
W Images
I il Data Sources
4 {m| Datasets
4 DataSet_Result
B Mo_SaleslnvoiceHeader
H BilltoCustomerMo_Salesinvoicel

SaleslnvoiceHeader

CustAddrl
CustAddr2
CustAddr3
CustAddrd
CustAddr5
CustAddrb
CustAddr7?
CustAddrd

0 OO0 0 00 00 00 O

o_saleslnvoiceline

Reportdic Designl = X

FIr et Ardr]
T et e

netAddr]

netfddedl
I oet AAAALT
et AddreR]
M et MAART
et MAAART

[No_SalesinvoiceLineCptn]

[No_SalesInvoiceLine]

[Description_|

[Description_§

@@j%‘\ An example of this report is available in the object: Packt - CH05-8

If you are asked to modify the order in which address fields should be displayed,
then you can add a custom function to the Format Address code unit and use that

in your document reports, without having to modify the report layout.

Other examples of how to use the functions for other addresses are available in
Report 206, Sales Invoice, 208 Sales Shipment, and many other reports.
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Including logos

In a document report, as in other reports that you exchange with third parties, you
typically want to add your company logo and information. You can define how the
logo should be positioned in all documents in Dynamics NAV. This can be done in
the Sales & Receivables Setup window:

E HOME CRONUS BELGIE NV o

Filter

Pags

Sales & Receivables Setup
General

Discount Posting: Mo Discounts

Numbering

Background Posting
Std. Customer Sales Codes

2 WL e %
-—‘O\ [q D ~ x 4 Prglious
WView Onehlote Motes  Links Refresh Clear

Copy Comments Blanket to Order:

7
Credit Warnings: Both Warnings Copy Comments Order to Invoice: [
Stockout Waming: = Copy Comments Order to Shpt: ||
Shiprment on Invoice: v Copy Cmts Ret.Ord. to Cr. Mema: [
Return Receipt on Credit Memo: v Copy Cmits RetOrd. to RetRept: (]
: . ' Allow VAT Difference: H

Invoice Rounding: v
Ext. Doc. No. Mandatory: . Cale. Inv. Discount:
Appln. between Currencies: All . Calc Inv. Disc. per VAT ID:

VAT Bus. Posting Gr. (Price):
Logo Position on Documents: No Logo -

Exact Cost Reversing Mandatory:
Default Posting Date: No Lege .

) ) Left Check Prepmt. when Posting:
Default Quantity to Ship: Center Archive Quotes and Orders:
Right

OK

Depending on what you select, a logo will be shown left, center, right, or it is not

shown at all.
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Four different variables that point to the company information table are defined in
the report because you can set up the image to be displayed in different ways. This is
the table that holds the logo and company name and address fields, and then there's
the following code in the OnInitReport () trigger:

= OnInitReport()
GLSetup .GET; i

CompanyInfo.GET; v C/AL Globals E""-
SalesSetup.GET;
CompanyInfo.VerifyandSetPaymentinfo;
CASE SalesSetup."Logoe Position on Documents" OF
SalesSetup.”Logoe Position on Documents™::Left:
BEGIH
CompanyInfod.CE
Company | nfod . CAl

DataType Subtype Length
Record  GeneralLedger Sebup -
Record  Shipment Method

wu Payment Tarms

LDE({Picture);

Sabesper sonPur chaser
EHD; m-m:d |Company Information
SalesSetup.”Logo Position on Documents™::Center: qu (= :M Information
BEGIH 1 ompany Tﬂfﬂrmwon
Gompany Infol.6ET; m-—
Companylnfol .CALCFIELDS{Picture}; Salkes B Receivables Setup
EHD; R.am(d Customer
SalesSetup.”Logo Position on Documents'::Right: Record VAT Amount Line
BEGIH Record  Dwrension Set Entry v
Companylnfo2 GET;
CompanyInfo2.CALCFIELDS{Picture);
EHD;
g Help
EHD;

The code in the cALCFIELDS function calculates the image depending on the value of
the Logo Position on Documents field in one of the company info variables. Then,
in the layout of the report, in the header, there are three image controls, as shown in
the following screenshot:

o '" e ‘e
i
L " |
Image Properties
G el
SEé Change name, image, and tooltip options.
Visibili
. Mame:
Action
Companyinfeficturel
Sardar ToolTip:
£
Select the image source: W% -
Database o
Category: Item:
Use this field:
= bntt> |
«Exprs e Built-in Fields
Use this MIME type: Fields
image/bmp AR =3 Datasets
Variables
ey
=Exp
When the report is initially run: abxp
Acnon =Exp
Shew =Exg
Barder .
Hide By
® Shew o hide based en an expression ::
Txpr. = 1 ::-:
Sat expression for Hidden
=11 (IsNothing(Fields | Conpany Info3Picture Value) = TRUE, TAUE, FALSE) |
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Each of the image controls is bound to one of the company information fields from
the dataset and hidden, depending on the value of the picture field.

In the expression for the image, the Convert . FromBase64String ()
function is used. This is not required. It is there because, in Dynamics
NAYV 2009, the picture was stored in the body of the report in a hidden
textbox and the BLOB field from the dataset was converted to a string
with the Convert . ToBase64String () function. As you can see,
% the expression here is =Convert . ToBase64String (Fields!C
ompanyInfo3Picture.Value), which means that the picture is
from the Fields collection (the dataset). You could replace this with
Fields!CompanyInfo3Picture.Value and the report would still
display the image. The reason the Convert . ToBase64String function
is there is probably because it was upgraded from a previous version.

This is overkill and I would do this using only one variable, instead of four, and

I would show or hide the image based on the value of the Logo Position on
Documents field, instead of the picture field. The dataset would then contain fewer
columns. The logo field is added to the dataset as a member of the Document Header
table because it's repeated on all rows of the dataset. This pattern can slow down
performance dramatically because an image field, which has a BLOB data type, can
potentially hold up to 2 GB of information. I would add the image fields on a separate
integer record and so only add them in one row (the first or last) of the dataset.

I once had the experience of setting up Dynamics NAV using the
standard Sales Invoice report, as described in the preceding section.
_ The company had a logo with a size of about 500 KB. The report took
% more than a minute to run for a single invoice because this image
L= was repeated on every row of the dataset. I modified the dataset and

moved the image to an integer table, so that it was only added in
one row, the last one, and after that the report took only a couple of
seconds to process.
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Instead of moving the company picture to another data item, if you find it too
cumbersome, an alternative is to clear it after the first record is added to the dataset,
using the CLEAR () function. Otherwise, as you can see in the following screenshot,
the image will be repeated on every row:

B

ACTIGNS L]
§Emal as Attachment |l Exportas XML S Print Page.
(SAMcrach word
(M rsach Exce
About This Report: Sales - Shipment
Mo SaleShptH_ PageCagtion  Companyinfol Compangiefol . Companyindolficture SalesthpeCepy.  ShipToAddri  Companpddri  ShipToAdér2  CompanyAcd?  ShipTokddrd  CompanyAdd
Pagina 1 van %2 «» ~ Van Terp Kantoo.. CROMNUS BELGE . Dhe. Kavan Varbo De Ring 3 Geinglantsoen 2 Zone
Pagina %1 van %2 <> RO D Dehing 5 Gengplantsoen 2 Zone i
i DeRing § Geinplantsoen 2 Zone I
o DeRing Geinglanticen 2 Zone N
_Defing 5 --
- Defing 5
DeRing 5
CROMAS BEL = Dfing 5 Geirgianticen 2 Zona |
Van Tarp Kariteo.. CRONUS BEL 5., Dofing 5 Gl

This is not only valid for the company logo, but for all fields that have the same
constant value in every record of the dataset. You should only add them to the
dataset once. More information about performance optimization techniques,
including this one, is available in Chapter 7, Performance Optimization Techniques.

The No. of Copies option

When you print a document report in Dynamics NAV, one of the features that has
always been available is the No. of Copies option on the request page:

Bl o

Options
‘ No. of Copies:

Edit - Sales - Invoice

T
Clear
Filter

Show Internal Information:
Leg Interaction:
Show Assembly Components:

Show Additional Fee Note:

Oox O ]

Posted Sales Invoice
Show results:
K Where
X And

X And

= Add Filter

Mo. ~ is 103020

Sell-to Custorner No. = is Enter a value.

Mo. Printed ¥ is Enter a value,

Print.. = Preview

Cancel

= |

CRONUS International... @
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You can use it to print one copy, have extra copies printed, or multiple invoices.
Most printers also have this option in the printer settings, but when printing an
invoice you also require the copies to have a different header. In some countries,
such as Belgium, you can only legally print an invoice once. If you need to print a
copy, then it should be mentioned on the invoice. The printer settings are then
not sufficient and you will need a way to control it from within the report object.

What we need, to be able to do this, is to duplicate the dataset for every copy.
If you require two copies, for example, then you need to loop three times over
the data items in the report, once for the original and twice for the copies.

VRS

Y

There are different ways to implement this feature, and in this chapter,
I will explain how it is done in standard document reports. This feature
has been available in many versions, back to the days when we used
the classic report designer. When the Dynamics NAV team decided to
switch over to RDLC reporting, this pattern was simply reused, to make

the upgrade process easier.

So, how can you loop multiple times over a data item, and its indented data items?

First, we need to create a dataset containing two data items, a Document Header and
a Document Line table, similar to a document report:

E.. Data Type

» |2 Dataltem
Cobumn
Column
Cokenn

= Dataltem

Column

Column

Column

= Report 60022 Packt - CHO5-1 - Report Dataset Designer

Data Source
= Sales Invoice Header
“Sales Invoice Header™. No.”
"Sales Invoice Header”."Bil-to Customer No.”
"Sales Invoice Header ", "Bil-to Mame"
Sales Invoice Line
“Sales Inwoice Line™. Ma.”
"Sales Invoice Line".Descripbon
“Saleg Invoice Line” Quantity

Name L.
<Sales Invoice Header>

o _SalesinvoceHeader
BdtoCustomerhio_SalesInvoioeHeader
Elintlame_SakesTrmioieHesder

<Sales Invoice Line>
HKo_SalesInvoiceline
Description_Saleslnvoicelne
Quantity_Salesinvoiceline

¥ Sales Invoice Header - Prop.. = = | & |
Property Value
D 1000000000 ~
Name <Sales Invoice Header >

Indentation
DataltemTable
DatalterTableView
DataltemiinkReference
Dataltemiink
RegFiterteading
RegFiltertieadinghiL

ReqFilterfields
CalcFislds
Maxteration
f= i |+ Help

About This Report: Packt - CHO5-1

No Salesinvoic.. BilltoCustomer. BilltoName Sal. Mo Salesl Description_Sal Quantity Sales Quantity Salesl

103015 10000 Van 11-rp Kantoo.. 19685 MEXICO Draaisto.. 5 PNEDANRDY

103015 10000 Van Terp Kantoo.. 1996 5 ATLANTA White.. 7 LR L L

<0z

Sales Invoice Header
<Undefined:>

<>

<Undefined >

<>

<>

Ka.

<Undafined>

<> v
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In the preceding example, the invoice document has two lines, and they are sent to
the dataset.

[ % To get started you can import the object: Packt - CH05-9 ]
i

Now we need to implement a way for the user to ask for copies. In order to do that,
I will create a request page with a No. Of Copies field:

- | Report 60022 Packt - CHOS-1 - Request Options Page Designer o @ |=] '3 C/AL Globals e ]
E.Trpe SubType SocroeEupe Name: Capton Varables | Text Constarss. | Functons .
5 Container ContentArea Option <Options

2 Hase CataTre Scbtyoe Lengh
3 Groep Group Options <Optionss
x Fied MO opes oo 1o O Copies offp— . T irveger
\ -+t 4 P =] t
ACTIONS cromus e @
T
Clo,
Optians
No Of Copiash:
Sabes Invoice Header
Soning: No.* &
Show rasults
“where Mo vis | Enter s value
A Filier
Print. Preview Cancel

Now, once the user enters a value, we need to figure out a way to loop
NoOfCopies + 1 over our data items. The reason I'm adding 1 is that you also need
to print the original. The number of loops is the original plus the number of copies.
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As you might have guessed, I'm going to use an integer data item to do this. I will
add it as the first data item, and then indent the other existing data items below it,

as in the following example:

“Sales Invoice Header”, "Bil-to Customer No.”
“Sales Invoice Header™. Bil-to Name”

| & Dataltem Sales Invoice Line

1 ol “Sakes Invoice Line”. No."

A Column "Sales Invoice Line”.Description
[ Column “Sales Tnvoice Line” Quantity

[=  copytoop-properties = (@ [

Value
1000000008 ~

Print.. - | Preview Cancal

Maxteration 0> v
4+ + s Heo |
i | C/AL Editor o [@]=]
-
AnPreReport()
W OnPostReport()
= CopyLoop - OnPreDataltem()
SETRANGE (Hunber, 1, HoOFCopies + 1);
= Copyleop - OnAfterGetRecord()
HolfLoops += 13
= CopyLoop - OnPostDatalten()
= ACTIONS cRONUS BE.. @
h 4 About This Report: Packt - CH05-1
Clear
Filter MNeOfLoops No_Salesinvoic..  BilltoCustomer..  Billuoh Sal.. Mo _Sal D Sal. Qua
T 1 103015 10000 Van Terp Kantoo.. 19685 MEXICO Draaisto 5
I 1
1 1103015 10000 Van Terp Kantoo.. 19965 ATLANTA White.. 7
PU na of copies: z) !
2 103013 10000 Van Terp Kantoo... 1968-5 MEXICO Draaiste_. 5
Sales Invoice Header z 103015 10000 Wan Terp Kantoo... 1996-5 ATLANTA White.. 7
Serting: No. - & 3 103015 10000 Van Terp Kantoo... 1966-5 MEXICO Drasiste._. §
Show results: 3 103015 10000 Van Terp Kantoo.. 1996-5 ATLANTA White... 7
* Where Mo, -is 103015
Add Filker

I have named the Integer table CopyLoop and, in the onPreDataItem() trigger, I
have used the value that the user enters as NoOfCopies to filter the data item, and
so, looped multiple times over the underlying data items, including the bocument
Header and Document Line tables. In the OnAfterGetRecord () trigger of the
CopyLoop, I have incremented an integer NoofLoops to count the iterations, which
I will add to the dataset so that you can see at runtime which are the original lines,
with NoOfLoops set to 1, and which are the copies, with NoofLoops > 1.
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@@j%‘\ An example of this report is available in the object: Packt - CHO05-1

In the actual document reports, for example Report 206 Sales - Invoice, Microsoft
has implemented this a bit differently, as you can see in the following screenshot:

= Report 206 Sales - Invoice - Report Dataset Designer =R(E=R
e ——
N E m ~ Sales Invoice Header <Sales Invoice Header> -
Column Mo." No_SalesInvHdr
Column InvDiscountamtCaptionLbl InvDiscountAmtCaption
Colurmn DocumentDateCaptionLbl DocumentDateCaption
P " . "
4 D Copyloop
= Dataltem Integer Pageloop
Tl e TnmnAnvIrTn, THnme BAne. TInmeDane
Gl Dataltem Sales Invoice Line <Sales Invoice Line> h
Column "Line Amount” LineAmt_SalesInviine
Column Description Desc_SalesInvLine
. Cobon Zio - o Saleslouline, 4
/Al Editor o
:rél:ogﬂLnng - OnPreDataltem()

HoOfLoops := ABS{HoOfCopies) + Cust."Invoice Copies™ + 1;
IF HoOfLoops <= 8 THEH

HoOfLoops := 1;
CopyText = **;

SETRANGE (Humber ,1,Ho0fLoops);
OutputHo := 1;

4 CopyLoop - OnAfterGetRecord()

IF Number > 1 THEN BEGIN
CopyText := Text@o3;
OutputMo #= 1;

EHND:

\CurrReport PAGEND := 1;

Instead of placing CopyLoop as the first data item, they have put it in between the
header and the line, and they have also included a second integer named pageLoop.

This pageLoop dates back from the classic document reports in earlier versions and
has no added value at all here.

Also, in the C/ AL code the CurrReport . PAGENO is no longer valid
in the C/ AL code in RDLC because page numbers are calculated in
g the layout and this function has no effect at all.

You can also define an extra number of copies per customer because it is on the
customer card in Dynamics NAV and it is also added to NoofCopies.
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There is a variable, CopyText, which is reset for every new document, and contains
the text copy for every copy. This text is added to the layout, on the header, to
indicate that it is a copy and not the original. This is managed via the function
DocumentCaption (), as you can see in the following screenshot:

Report 206 Sales - Invoice - Report Dataset Designer E
E.. Data Type Data Source Name
» = Dataltem Integer CopylLoop

= Dataltem Integer Pageloop
Column CompanylInfo. Home Page™ HomePage
Column Companylnfa. E-Mail” EMail
Column CompanylInfo2.Picture CompanyInfo2Picture
Column Companylnfol.Picture CompanyInfolPicture
Column Companylnfo.Picture CompanyInfoPicture

Column

CompanyInfo3Picture

DocumentCaptionCopyText

STRSUBSTMNO({DocumentCaption, CopyText)

EEE=]
-
# CopylLoop - OnPreDataltem .
= CopyLoop - OnAfterGetRecord{) C/AL Globals EI@
IF NHumber > 1 THEHN BEGIV = Text Constants . ~
CopyText := Text0o3; Variables | Text Constants | Functions
Outputho += 1; Name ConstValue
EHD; ' |} | Text003 jcory} all v

The DocumentCaption () function does the following;:

= LOCAL DocumentCaption{) : Text[258]
IF "Sales Invoice Header'."Prepayment Invoice" THEM
EXIT{Text818);
EXIT{Textoou);

Depending on whether it is a normal or a prepayment invoice, it returns a
Text010 Or Text004 string:

C/AL Globals =S Ech

Variables | TextConstants | Functions

Name Constvalue
Text003 COPY A
I = e
PageCaptionCap Page %1 of %2
Textd0s Totzl %1 Exd. VAT
Textd07 VAT Amount Spedification in
Textd03 Local Currency
Textd0g Exchange rate: %1/%2
) teon e Pepamentivoe ki |
CompanyInfoPhoneNoCaptionLbl Phone No. v

Help

The placeholder in this text string (%1) is replaced with what is in the
CopyText variable.
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Totaling and VAT

Many years ago, when I was learning about and exploring reports in Dynamics NAV,
I was a bit surprised about the way that VAT is calculated in the Sales Invoice report.
At the time I wasn't familiar with the data model of the application and I expected the
VAT information to come from a table where it was simply copied over to the dataset
of the report. But this is not the case. In the report, VAT is calculated when the invoice
lines are processed.

. Inthe US, there's no VAT and so you will not see this in the US
% localization. But the way it is done might still be interesting because
/= this is an example of using a bulffer table in a report. To follow this
section please open (or import) Report 206 Sales - Invoice.

The way that this is done is via a temporary (or buffer) table VATAmountLine. The
table is defined as a temporary table in the Globals of the report:

C/AL Globals [==E=E 5 VATAmountLine - Properties | = [ & | & |
~
Varizbles | Text Constants | Functions Froperty Vaue
jin] 1013
DataType  Subtype Name Length Dimensions <Undefined:>
Record Customer Cust A Temparary Yes
| » |Record VAT Amount Line VAT Amounitiine | SecurityFiltering <Validated>
Record Dimension Set Entry DimSetEntry1 w

The idea is to look for all of the VAT lines for the current invoice and store them in
this temporary table when processing the sales invoice lines. Then, later in the report,
an integer data item is used to loop over all the records stored in this temporary table
and add them to the dataset.
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It begins with a reset or by clearing the variable, in the onPreDataItem() trigger of the
sales invoice line. Then, while the sales lines are processed in the OnAfterGetRecord ()
trigger, the VAT information from the sales lines is added to the VATAmountLine table,
as you can see in the following screenshot:

ale puoice Line iy
SalesShipmentBuffer .RESET;
SalesShipmentBuffer .DELETEALL ;
FirstValueEntryHo := @;
MorelLines := FIND('+");
WHILE MoreLines AND (Description = *°) AND (“Mo.” = "*) AND (Quantity = @) AND (Amount = @) DO
MoreLines := MEXT(-1) <> 0;
IF HOT MoreLines THEMW
CurrReport.BREAK;
SETRANGE("Line Ho.",8,"Line Ho.*);
CurrReport .CREATETOTALS{"Line Amount",Amount,"Amount Including VAT","Inv. Discount Amount");

= Sales Invoice Line - OnAfterGetRecord()
PostedShipmentDate == @D;

IF Quantity <> @ THEN
PostedShiprentDate := FindPostedShipmentDate;

IF {(Type = Type::"G/L fAiccount™) AND (HOT Showinternallnfo) THEH
YNt r= tt:

(UaTamountLine . TNIT;

UATAmountLine VAT [dentifier™ := "UAT Identifier™;
uaTamountLine “UAT Calculation Type'™ :z= "UAT Calculation Type';
UATAmountLine ."Tax Group Code” := "Tax Group Code™;
UATAmountLine ."VUAT %" == "UAT %";

UaTAmountLine VAT Base™ := Amount;

UnTamountLine.”Anount Including UAT" := "Amount Including UAT";

UATAmountLine."Line Amount™ := “Line Amount";
IF "Allow Invoice Disc.™ THEH

vaTAmountLine ."Inv. Disc. Base Amount” := “Line Amount';
UaTAmountLine . Invoice Discount Amount™ := “Inuv. Discount Amount™;
uaTAmountLine . VAT Clause Code™ := "UAT Clause Code™;
\URTAmountLine.lnsertLine; y

rlotalSulJTlJtal += “Line Amount™;

TotallnvDiscAmount -= "Inv. Discount Amount™;
TotalAmount += Anount;

TotalAmountUAT += “Amount Including VAT" - Amount;
TotalAmountInclUAT += “Amount Including UAT";
hotalPaynentDiswnlmT += —("Line Amount” - “Inv. Discount Amount™ - “Amount Including VYAT");

2 Sales Inuoice Line - OnPostDataltem()

The Total fields (TotalAmount, TotalAmountVAT, and so on) are incremented after
every Invoice Line, and they are added to the sales invoice line data item. This
means that the actual total is only available in the last sales invoice line record in the
dataset, and should be retrieved as such.
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You might wonder why this totaling happens here in the dataset and
not in the RDLC layout. You could create columns for these fields in the
RDLC layout and let RDLC total the numbers using Sum () expressions.
Although this would probably work, it's better to do this in C/AL. The
layout, and the expressions in the layout, are processed in the Report
Viewer application, which runs on every client. Calculating these totals
*  in the layout would mean running it on every client, and for every
% copy (NoOf Copies). That would consume a lot of memory and CPU.
’ Doing the calculations in C/ AL means that it will run on the server
(Service Tier), which is faster and consumes less resources. Furthermore,
in Dynamics NAV 2015, there's a new buffer table, Report Totals
Buffer, which, when used as a temporary table, improves and simplifies
this process even more. It is not used in this report, but it is used in Report
1306 Mini Sales - Invoice. This is explained in Chapter 7, Performance
Optimization Techniques, in the section about using a buffer table.

The information from the sales invoice line and the information from the VAT
amount line data items is in different rows in the dataset:

Desc_Saleslnvline

<
VIEXICO Swivel Chair, black
ROME Guest Chair, green

INNSBRUCK Storage Unit/W.Door

About This Report: Sales - Invoice

Mo_Salesinvline  Cty_SaleslnvLi...

<
1968-5
1960-5
1976-W

VATAmtLineY... VATAmtLineV...
£ S
< <
< <
£ o

£ 70011

About This Report: Sales - Invoice

VATAmtLineY..

B

-

VATAmtLineV...

-
o=

<

=

City_SaleslnvLi...

L

VATAmtLineLi..

L
-
“

o

UOM_Salesln...

-

VATAmtLineLi..

e
<
<

L=

~

UnitPricg

~

VATAmt

e
<
<

-
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You can see the dataset in the preceding screenshot. In the top part, I selected the

rows that contain the sales invoice line information. In the bottom part, I selected the
line that contains the VAT amount line information.

There's one table (TableLines) in the layout that needs to display the information
from the sales invoice lines, and there's another table (TablevAaT) that displays the
records from the VAT amount line table:

Document Outline - Report
(& Expand All (1 Collapse All

B list2 Tablix

[ TableSalesinvline Tablix

- TableVATClauses Tablix
£+ Tablix2 Tablix
Groupl Text Box

-0 x

Report.rdlc
e

[Design]" & X Reportxsd
e

[First(Post, | eCaption]

[UOM_S__ zeCaption)] .. icCaption)] .. [VATIdent

ntCaption)

M

-l Report fio_saleslr . [Desc_SalesinvLineCaption
-5l Body

list1 Tabl IDesc SalesinvLinel
= E . 2 o [Mo_Salesin : [Desc_Salesinvline] [PostedShi
] bbbt | - IShipmentCaption] [Salesshpt

[ TableVAT Tablix <Expre .
AR [TempPosteds ;| [TempPostedAsmlineDesc] [TempPostAs
- 'IablelJncs Tablix

[MemgPosted

[oM_S <Expre <Expra | <Expra

[TemoPes

[SubtotaiCaption]
[InvDiscountAmtCaption]
TotalText]

[TotalExcVATText]
[LastVATAmtLineVATAm Text]]

[TotalindVATText]
ILineAmtAfterinvDiscCptn]
MotallnclVATText]

[VATAmtLingVATAmEText]

[TotalExclVATText]

wExpro

aiSubTotal)]
[Last(Totalln
talAmount)id

talAmount)]
AmountVAT)]

untincVAT]
DiscOnVAT),
untincVAT)]

AmaountVAT]
stalAmoun

ffrirstevaTamtspedicationcptnit
IVATIdentifierCaptior . ntageCaption]

ineAmtCaption)] | aseAmtCaption)]

«Exprs_| TBaseCaption]

AmtCaption]

‘ATAmtLineVATIdenti | imilineVATPer]

‘AmtlineLineAmt] : zinvDiscBaseAmt]

smtLineln¥DiscAmt] : itLineVATBase]

LineVATAmL]

You need to apply filters in the layout because the dataset is sent as a whole, one flat
dataset, to the layout. The TableLines Tablix needs to apply a filter to the dataset to

filter out those lines that contain the sales invoice line records and the vATTable Tablix
needs to have a filter so that it filters out the lines from the VAT amount line records.

The following screenshot shows the filter that is applied in the TableLines Tablix:

General

Visibility

Serting

=Cstr(Fi

Tablix Properties

Change filters.

Add Delete & 3

%Expln

Operator | > v

Value

Include rows where the following conditions are true,

elds!LineNo_SalesInvLine.Value)

vTExt w
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The following screenshot shows the filter that is applied in the TablevAT Tablix:

Tablix Properties

General
Change filters.
Visibility

Include rows where the following conditions are true.

sorting Add || Delete | & B

Expression |[VATAmtlineVATIdentifier] v K Tet w
Operator = hd
Value <Expra

—nn

This is a typical example of how you can filter a Tablix to select a subset of
records from a dataset that contains rows from multiple data items. It is also
an example of how you can use a buffer (temporary) table in a report.

The VAT is put in the dataset in a separate data item that loops over the
VATAmountLine buffer table. The VATAmt LineVATIdentifier field is then
used in the report layout, in a Tablix, to filter out and display the VAT lines.

The Tablix that displays the VAT has an expression in its hidden property to show
or hide the Tablix because VAT is not required for certain customers or invoices:

=(Fields!VATAmtLineVATIdentifier.vValue = "")

There is a similar pattern used to add VAT clauses, and the VAT in
s local currency (LCY), to the dataset and layout.

Logging and No. Printed

Whenever an invoice is sent to a customer, Dynamics NAV logs this as an
interaction with the customer or related contact. At the end of the sales invoice
header onAfterGetRecord () trigger, there's code that does this, if the option
LogInteraction is enabled. This option can be set in the request page of the report.
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Every time you print an invoice, it is also logged. There's a field in the sales
Invoice Header table, as in most document header tables, No. Printed, thatis

incremented, using the following code:

= CopyLoop - OnPostDataltem{)

IF HOT CurrReport.PREVIEW THEH

SalesInuCountPrinted.RUH{"Sales Invoice Header'");

Codeunit 315 Sales Inv.-Printed -

= Documentation{)}

= OnRun{UAR Rec

: Record "Sales Inuvoice Header'")

FIND;
"Mo. Printed" := "Mo. Printed" + 1;
MODIFY;
COMHIT;

When you open the sales invoice list page, you can see it, as shown in the

following screenshot:

Posted Sales Invoices -
No. . Sell-to Sell-to Customer Name Currency Amount
Custome... Code
103001 10000 Van Terp Kantoorinrichting 11 433,25
103002 20000 Anton Geestig Adviezen 9 741,71
103003 30000 Keopmans Verzekeringen B.V. 8 383,00
103005 49525252 Beef House 1549,01
103006 49525252 Beef House 774502

Amount Location
Including VAT Code

13 786,21 BLAUW
1178747
10 143,43
1 549,01 GROEN
7 745,02 GROEN

S

Mo, Printed

o o O O

\ 1,

Now, if you look closely at the code, the counter is not incremented if you preview
the report, which is logical. You can use the function currReport . PREVIEW to detect
if a report has been previewed, printed or exported.

+ If you use the currReport . PREVIEW function in a report, then the

you would be able to print a report without it being logged.

%j%“ print button is removed from the report viewer toolbar. Otherwise,
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InitializeRequest

Reports are not always run directly. What I mean is that you can run a report via
C/AL code, without any user interaction. In that case, you might want to set some
variables, which are shown in the request page. In order to do that, you have to
create a non-local function to access those variables. In most document reports
there's a function InitializeRequest, to do just that:

= InitializeRequest{MewHoOfCopies : Integer ;HewShowlInternallnfo
NoOfCopies := HewMoOfCopies;

ShowInternallnfo := HewShowInternallnfo;
LogInteraction := HewLogInteraction;
DisplayAssemblyInformation := DisplayAsminfo;

[o @ e

C/AL Symbol Menu

A GenerateBufferFromShip... A
SYSTEM Properties CorrectShipment

FILE AddButferEnt
TRANSACTIONTYPE

DEBUGGER OleCCAGmInTormano
SESSION TreatAsmLineBuffer
EXECUTIONMODE GetUOMText
SECURITYFILTER v BlanksForIndent v
[]paste Arguments e
Initial {r OfCopies,NewSH nallnfo,MewLogInteraction,DisplayAsminfo)

ok || canel apply Help

As you can see in the preceding example, when you create a variable of type
report and subtype 206, then you can access the InitializeRequest function to
set NoOf Copies and other variables.

This is a report design pattern that you can apply every time you
want to access, get, or set values of report variables, outside of the
report object.

s

The layout

Now that we have seen how the dataset of a typical document report is generated,
let's have a look at how we can create the layout.
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Filtering the dataset

Since a document report contains several data items that contain information that
needs to be displayed in different sections of the layout, you use separate tables
(Tablix) to do that. But, by default, if you access a dataset field from a Tablix, the
Tablix will loop over and show all the dataset records. That is why you need to
assign a filter to each table, so that only those records that come from a specific
data item are shown in the Tablix.

Open the layout for Report 206 Sales - Invoice and then open Document Outline,
to see an overview:

Document CQutline - Report * 0 X

B Expand All &1 Collapse All
- Report

=-E8 list1 Tablix
BI:I list1_Contents Rectangle

-8 TableVAT Tablix
5[ TableVATLCY Tablix
-8 TableLines Tablix
-8 HeaderDim Tablix
#- [ TableSaleslnvLine Tablix
-8 list2 Tablix
-8 TableVATClauses Tablix
-8 Tablix2 Tablix

EE Page Header

You can see similar information in the report properties drop-down list but in the
document outline, everything is outlined in a hierarchy.

Document Outline

. The document outline can be activated from the menu: View, Other
< Windows, or via the shortcut: Ctrl + Alt + T. It is a really nice tool that
Q can help you to get a better understanding of how a report layout is
constructed, for example when you need to reverse engineer a report.
It is one of those hidden features of Visual Studio. The document
= outline is not available in Report Builder.

Each of the tables in the layout of this report contains filters. An example can be seen
in the following screenshot:
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Document Qutline - Report W SR Properties
-
BT Expand All B Collapse All Tablelines Ta

BackgroundColot
Backgroun Propegly
Bockmark
BorderColor
BorderStyle
BorderWidth

-_ =z TableLines Tablix
PR
General
Wisibility
Sorting

Add

Value

Operator

Change filters.

Include rows where the following conditions are true.

Delete

mﬂxpr»

>

=Cstr(Fields!LineNo_SalesInvLine.Value)

Tablix Properties

re 3

vTaxt v

When applying filters in the report layout, it is important to understand that
data types in C/ AL are not the same as data types in VB.NET. To make sure the
filter works, you need to convert the field in the dataset to a string via the cstxr ()

conversion function.

Working with headers and footers

Let's go back to the example report that I used to implement the NoofCopies
option. To follow the steps, import the object: Packt - CH05-10.

Imagine that I am building the report layout using a Tablix to show the fields
from the line table. This layout would look like the following screenshot:

New ~ Edit...

b B Built-in Fields |
I Parameters Mo Sales Invoice Line IDescr\minn Sales Invoice Line Quantity Sales Invoice Line
B Images = 1 [No_Salesl Line] [D lesl Line]  [Quantity_Saleslnvoiceline]

b @l Data Sources —

4 {m) Datasets

4 DataSet_Result
B NoOfLeops
B No_SalesinvoiceHeader
B EBilltoCustomerMe_SalesinvoiceHeader

B No_Salesinvoiceline

_~

B Description Salesinvoiceline
H Quanti

r_Salesinvoiceling

B Quantity_SalesinvoicelineFormat

The layout contains a Tablix with the fields from the line table on the detail rows.

[205]



Document Reports

Now, add a group on the document number and, in the group header, add the fields
from the header table and, in the group footer, add the totals:

‘Nn Sales Invoice Line  Description Sales Invoice Line

escription_Saleslnvoiceline]

Insert Row 3
Delete Rows
Add Group > Row Group
Row Visibility... Child Group...
[ Tablix Properties... Adjacent Above...
Adjacent Below...

y i
Tablix group I H
(®) Group by: [No_SalesinvoiceHeader] ’ v | A
Add group header
Add group foote

No Sales Invoice Header

t [No_SalesinvoiceHeader]

Billto Name Sales Invoice Header

[BilltoName_SaleslnvoiceHeader]

i Mo Sales Invoice Line  Description Sales Invoice Line

o_Saleslnvoiceline]  [Description_Saleslnvoiceline]

Quantity Sales Invoice Line

[Quantity_SalesInvoiceline]

[Sum({Quantity_SalesInvoic

Enable the page break option in Group Properties..., to have every document printed

on a new page.

= Row Groups MM Column Groups
Mo_SalesinvoiceHeader
= [Details) Add Group 3
G P i Add Total [ »
rou Q| 1ES
p pel X Delete Group
General i F  Group Propenies.”
Change page break options.
Sorting
Visibility Page break options:
Filters Between each instance of a group
Variables ["] Also at the start of a group
Advanced [_] Also at the end of a group

[206]




Chapter 5

The problem with this layout is the Noofcopies option. When it is more than o, for
example 1, then, when you run the report, the layout looks as follows:

No Sales Invoice Header

&8 uE-

Billto Name Sales Invoice Header

100% - Find

No Sales Invoice Line

Next

Description Sales Invoice Line

Quantity Sales Invoice Line

[D9Email as Attachment |2 Export as XML
@aMicrosoft Word
BAMicrosoft Excel

NeOfLoops No_Saleslnvei...

1 103001 10000
1 1103001 10000
2 103001 10000
2 103001 10000

BilltoCustome...

103001 The Cannon Group PLC

TIMOTHY Assembling Furniture, January 25

TIMOTHY Assembling Furniture, January 120

TIMOTHY Assembling Furniture, January 25

TIMOTHY Assembling Furniture, January 120

290
About This Report: Packt - CH05-10 = =

ACTIONS

W= Print Page...

About This Report: Packt - CH05-10

BilltoName_Sa... No_Salesinvoi...

The Cannon Gr... TIMOTHY
The Cannen Gr... TIMOTHY
The Cannen Gr... TIMOTHY
The Cannen Gr... TIMOTHY

Description_SalesinveiceLine

Assembling Furniture, January 25

Assembling Furniture, January 25

Quantity_Sale.. Quantity_Sale..
##E0.BEEES
Assembling Furniture, January 120 0 BEEEE
£ F2) 22822
2 FE0BEEEE

Assembling Fumiture, January 120

(2]

P

The copies are put into the table because the table is a one-on-one mapping of the
dataset, grouped by document number. You need to have the copies printed as a
separate document, on a new page. How can you modify this report to achieve

this goal?

Well, when you think about it, it's actually very simple. The report already shows
one new page per document number, and we want to extend that so it also shows

a new page per copy. Why not put the copy (or NoofLoops variable) inside the
group? Let's see what this does to our layout:

B RowGroups

(Detads)

Fage Breaks

]
Veuility
Filters

arisbles

X

& Group Properties.. |

Group Properties

Change name and group expréssions.

Harne:

Mo Salesliven cHeader
Group expressions:

Delete

[Me_Salesinvoicebeader]

MM Column Groups

Add Greup v |
Add Tetal I
Delete Group
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As you can see, when we print the report, the copy is shown on a new page:

Packt - CH05-10
p—
1 o 2: )b Bl & B - 0% - Find | Mext
Mo Sales Invoice Header Billto Name Sales Invoice Header No Sales Invoice Line  Description Sales Invoice Line Quantity Sales Invoice Line
103001 The Cannon Group PLC
TIMOTHY Assembling Fumniture, January 25
TIMOTHY Assembling Furniture, January 120
145

So our problem is solved, or is it?

Well, if the report had a simple layout like the one shown here, then our problem
would be solved. But, in an actual document report, you have more than one table.
Usually, VAT (and other) information is printed in other tables, which are also in
the body of the report and when you add another table to the report layout, then it
will also need to be printed for every document. If I put a table below the current
table, then it would be printed after the current table, and so it would not be printed
on every page.

You might think, no problem, I will also group the second table on the NoOfLoops
variable to solve this problem. Well, if you do that, the problem is still there. If the
first table contains several rows, so that the table spans over multiple pages, then
the second (and third, fourth...) table will be pushed down and will not be shown
on the correct invoice when you print multiple invoices at the same time.

So we need another solution. We need to find a way to print every document and
every copy for every table we put onto the report body. Ideally, if we could use a
property that allowed us to group the body itself, that would solve our problem, but
this is not possible. On the other hand, we can simulate this. How can we simulate

a group on the entire body of the report and include all the tables it contains?

The solution is actually quite simple. If we can't group the body itself, then we add
something to the body that we can group. You can use data regions in the toolbox
because only data regions support grouping. The data region that I'm going to use
is the list. I could also use a table or a matrix, but a list has a simple layout that will
not even show at runtime. Then, I will put all of the tables that normally go into the
body of the report inside the list control and add the groups to the list itself. This
will allow you to simulate the NoofcCopies in the report layout because the list is
grouped and it contains the entire body content.

[ % An example of this report is available in the object: Packt - CH05-3 ]
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Let's look at an example of this solution:

Reportrdic [Design] © X [IZ

Document Outline - Report

B Expand All B Collapse All

- & Report

-E
-8 List Tablix

' No Sales
[No_S

Billto Name Sales Inveice Description Sales
[BilltoName_Sal i

Quantity

=7 Rectangle1
+ B Table_Lines
* Textbox31

Text

Text in the List. Below the Table.

[Descrption_Salesinvon [Quantity_Sale
[Sum{Quantit

B few Groups

Change name and group expressions.

Page Breaks
Sorting
Mame:
Wisibility Details?
Filters
Group expressions:
Vanables
Advanced Add

Group on:  [MoOfLoops]

M column Groups

When you run the report, every page looks the same, and contains the table and the
textbox below it. The textbox below the table contains text COPY if the page is a copy
and not the original document. In order to do this, you can use the following code:

—

Report 60024 Packt - CHO5-3 - Report Dataset Designer EI@
E.. Data Type Data Source Mame L...
» | = Dataltem Integer CopyLoop
=
Column CopyText CopyText
em nvoice T nvoice Header>
Column "Sales Invoice Header”™,"™Mo.” Mo_SalesInvoiceHeader
Column "Sales Invoice Header™. "Bill-to Custom...  BilltoCustomerio_SalesInvoiceHeader
Column "Sales Invoice Header™. "Bill-to Name™ BillloName_SalesInvoiceHeader
2 DataTtem Sales Invoice Line <Sales Invoice Line>
Column "Sales Invoice Line™ ™o.” Mo_SalesInvoiceline
Column "Sales Invoice Line™.Description Description_SalesInvoiceling
Column "Sales Invoice Line™ Quantity Quantity_SalesInvoiceline

fo o ]

~

SETRANGE{Number ,
CLEAR{CopyText);

= Copyloop - OnAfterGetRecord()

HoOfLoops += 1;

IF Humber > 1 THEH
‘Copy’;

CopyText :=

1, HoOfCopies + 1);
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The following screenshot displays the result when you run the report:

Packt
ACTIONS CROMUS BEL.. @ |— 1
T No Sales
x Invoice
Clear Header
Filter 103001
Options -
(No Of Copies?: E| )
Sales Invoice Header \
Sorting: Mo = & \
Show results:
* Where  No. -is 103001
4Add Filter NO Sale!
Invoice
Header
Print.. - Preview Cancel 103001
Copy
No Sales
Invoice
Header
103001
Copy

of 27 + W

CHO5-3

@Oua- 100%

Find ' Mext

Billto Name Sales Invoice Description Sales

Header

Van Terp
Kantoorinrichting

Packt - CHO5-3

GOuH- 100%

Invoice Line

Montage meubels,
Januari

Montage meubels,
Januari

o Find Next

Sillto Name Sales Invoice Description Sales

Header

Van Terp
Kantoorinrichting

Packt - CHO5-3

Inveice Line

Montage meubels,
Jjanuari

Montage meubels,
Januari

Find ' Next

Billto Name Sales Invoice Description Sales

Header

Van Terp
Kantoorinrichting

Invoice Line

Montage meubels,
januari
Montage meubels,
januari

Quantity
Sales Invoice
Line

25
120

145

Quantity
Sales Invoice
Line

25
120

145

Quantity
Sales Invoice
Line

25
120

145

% An example of this report is available in the object: Packt - CH05-3

Remember that, if you now add another Tablix below the first one, you need to
move the group on No_SalesInvoiceHeader from the Tablix to the list.

GetData and SetData explained

The next problem you will need to fix arises when you add a header or footer to
the report. You may have noticed that, when you drag and drop a field from the
dataset onto the header (or footer) of a report, the system uses an aggregate

function, usually First (FieldName.Value, "Dataset_Result").
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This expression fetches the value from FieldName from the very first row in the
dataset. In most reports, that is just fine.

But, in a document report, imagine that you are printing invoices for multiple
customers. You need to put the bill-to or send-to information of the customer in the
header of the report. This information is linked to the lines that you are invoicing,
which are in the report body. If you print two invoices for two different customers
and simply drag and drop the bill-to or any other field from the dataset onto the
report header, then the system will use the First () function and, in doing so at
runtime, every invoice will display the information from the first customer in the
header. This is definitely not what you want.

The information in the header of the report should be correct and it should be linked
to the record displayed in the body of the report. So, as a consequence, you cannot
simply drag and drop fields from the dataset onto the report header (or footer).

So, how can you solve this problem? Well, what you do is you put the data that
needs to be available on the header of every page into a global variable that's
accessible from every page, and contains the header information linked to the record
shown in the body of the report. To do that, you need to do three things:

* Declare a global variable
* Create a function to store a value in the global variable

* Create a function to retrieve a value from the global variable

[ a Open object: Packt - CH05-4 to see how this solution is implemented. ]

Declaring the global variable and functions
This can be done in the Code tab of the report properties, as follows:

Shared GlobalVariable as Object

Public Function SetGlobalVariable(Value as Object) As Boolean

If value > "" Then
GlobalvVariable = Value
End If

Return True
End Function

Public Function GetGlobalVariable() As Object
Return GlobalvVariable
End Function
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As you can see, we have two functions: Set and Get for Globalvariable. Thisis a
simplified example that shows you how you can do it for one field. Once you have
defined the variable and functions, then you need to add a textbox to the header of
the report and use the following expression for it:

=Code.GetGlobalVariable

Before we can get the value from the variable, we first need to set it. This can only
be done from within the body of the report, because there we have a link to the
current record in the dataset.

You therefore add a textbox to the body, and in this textbox you call the set
function. In order for this textbox not to show up, you also hide it, and this is where
we have a problem. In the latest version of RDLC, when a textbox is hidden, then
the expression for its value property is no longer executed. So we can't call the set
function in the Value expression of the textbox.

The only property for which we are sure that it is evaluated is the Hidden property.
So we will call the set function in the Hidden property of the textbox.

In order to do that, you also need to make sure the set function returns a True
value, because that will be used as the value for the Hidden property of the textbox.

Implementing the Get and Set functions
Let's have a look an example which demonstrates how to implement this pattern:

Textboxd Text Box
ot &

DatatlementOutput AU
Set expression for: Value
; DatsElementStyle  Auto
1 =Code.GetGlobalvariable J Direction Default
Arial; 10pt: Defpult: Default: Default

DocumentMapLabel

No Sales Invoic  Billto Name Sales Invoice Hea Description Sales Invoice Quantity Sales Font
9

[No_Saleslnvoice [BilltloName_SaleslnvoiceH -

[Description_SalesinvoiceLi E?S;:Br:;ii::\rl ¢ %:{wg. ‘able{FicldsNo iceHeaderValue) Jv

[CopyTex] Indent
InitialToggleState ~~ False

KespTogether True
LabelLoclD

[ % An example of this report is available in the object: Packt - CH05-4 ]

In real life, you need to add multiple fields to the report header or footer, and you
are not going to create a separate global variable, and a Get and set function for
each field. So you need to make the function more generic. The variable needs to
be able to store more than one value.
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+ Iwill explain how this problem was solved in the actual document

reports you find in Dynamics NAV. Now you should realize that
"~ there are alternative solutions.

In order to store multiple values in one variable, Microsoft decided to concatenate
all fields in the one variable. To do that, you need to do two things:

* Convert all values to strings

* Use a delimiter to concatenate the strings
Converting to strings can be done with the cstr () function and, as a delimiter, you

need to choose something which you are certain is not a part of the strings that you
are concatenating. The character that was selected for this is chr (177):

Chr (177) is actually the +/- sign.

The setData function, in report 206 Sales Invoice, is in the textbox named Custaddr.
To find it, use the properties window or the document outline. The textbox is hidden
behind the TableSalesInvLine:

Deumerd Crdhne - Repod RIS Feportadic (Design] = X
O Fxpand Al (5 Cellapue All Exore
" <Exprs
-t Report ‘L'II"' e
& Bty <Expre s
B i1 Tablic sExprs
3 fist]_Comtents Rectangls <Eaprs wpre
ik <Faprs <ore
i [ TableVAT Tabine
<Expre o1
3 [ TableVATLCY Tabii “Expre =S 5 §
¥ [ Tablelines Tabln Expr= Erpre = Bovdute

3 [ HeadesDim  Tabiex [ Barderiidth gt
: - g ot} e —M i Delaut
CasiAdE Terax: = o L — e H . [VATRSen  antCapticanl] CanGirow Fatr
4 .. Dese 1 CanShiink False
1 [Ho_Satewin | [Dese S ve] [PosteetShi | sExpra | JUOKLS Exprs Expin | g Eapus Celor B Red
-8 TabdeVATC lumen \J IshipmentCagtion Tspbesshet | dufterciil 50
=1 Tablx? Tablix «Expr= CustamiPrepertes
B Grovp? Text Sox empiomne | [TempOompatam dmaSs] wmpionis | Mempiones | Tempion P S Ay
= Tewtbouk Test Box TSuba 1 satsubota DataflermentOutout At
o _] Pagr Header PrvBiscountamiCaption] | [Lastiatsirmd Dutaflemenityle  Auto
MetalTeatl

If you have a look in the Hidden property of the CustAddr textbox in Report 206
Sales - Invoice, you will see the following;:

=Code.SetData (Cstr (Fields!CustAddrl.Value) + Chr(177) +

Cstr (Fields!BilltoCustNo SalesInvHdr.Value) + Chr(177) +
Cstr (Fields!NoText.Value) + Chr(177) +

Cstr (Fields!CustAddr2.Value) + Chr(177) +
Cstr (Fields!CustAddr3.Value) + Chr(177) +
Cstr (Fields!CustAddr4.Value) + Chr(177) +
Cstr (Fields!CustAddr5.Value) + Chr(177) +
Cstr (Fields!CustAddré6.Value) + Chr(177) +
Cstr (Fields!CustAddr7.Value) + Chr(177) +
Cstr (Fields!CustAddr8.Value) + Chr(177) +

(

(
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Cstr (Fields!YourReference SalesInvHdr.Value) + Chr(177) +
Cstr (Fields!No SalesInvHdr.Value) + Chr(177) +

Cstr (Fields!HdrOrderNo SalesInvHdr.Value) + Chr(177) +
Cstr (Fields!PostingDate SalesInvHdr.Value) + Chr(177) +
Cstr (Fields!DueDate SalesInvHdr.Value) + Chr(177) +

Cstr (Cstr(Fields!PricesInclVATYesNo SalesInvHdr.Value)) + Chr(177)
+

Cstr (First (Fields!DocDate SalesInvHdr.Value)) + Chr(177) +
Cstr (Fields!SalesPurchPersonName.Value) + Chr(177) +

(
(
(
(
(
(

Cstr (Fields!DocumentCaptionCopyText.Value) + Chr(177) +
Cstr (Fields!PaymentTermsDesc.Value) + Chr(177) +
Cstr (Fields!ShipmentMethodDesc.Value) + Chr(177) +

Cstr (Fields!CompanyAddrl.Value) + Chr(177)

Cstr (Fields!CompanyAddr2.Value) + Chr(177) +
Cstr (Fields!CompanyAddr3.Value) + Chr(177) +
Cstr (Fields!CompanyAddr4 .Value) + Chr(177) +
Cstr (Fields!CompanyAddr5.Value) + Chr(177) +
Cstr (Fields!CompanyAddré6.Value) + Chr(177) +

Cstr (Fields!CompanyInfoPhoneNo.Value) + Chr(177) +

Cstr (Fields!OrderNoText.Value) + Chr(177) +
Cstr(Fields!EMail.value) + Chr(177) +

Cstr (Fields!HomePage.Value) + Chr(177) +

Cstr (Fields!CompanyInfoEnterpriseNo.Value) + Chr(177) +
Cstr (Fields!CompanyInfoGiroNo.Value) + Chr(177) +

Cstr (Fields!CompanyInfoBankAccNo.Value) + Chr(177) +

Cstr (Fields!PricesInclVAT SalesInvHdrCaption.Value) + Chr(177) +
Cstr (Fields!InvNoCaption.Value) + Chr(177) +

Cstr (Fields!SalesInvPostingDateCptn.Value) + Chr(177) +

Cstr (Fields!BilltoCustNo SalesInvHdrCaption.Value) + Chr(177) +
Cstr (Fields!CompanyInfoBankAccNoCptn.Value) + Chr(177) +

Cstr (Fields!CompanyInfoBankNameCptn.Value) + Chr(177) +

Cstr (Fields!CompanyInfoGiroNoCaption.Value) + Chr(177) +

Cstr (Fields!CompanyInfoEnterpriseNoCptn.Value) + Chr(177) +
Cstr (Fields!CompanyInfoPhoneNoCaption.Value) + Chr(177) +

Cstr (Fields!PageCaption.Value) + Chr(177) +

Cstr (Fields!ReferenceText.Value) + Chr(177) +
Cstr(Fields!SalesPersonText.Value) + Chr(177) +

Cstr (Fields!VATNoText.Value) + Chr(177) +

Cstr (Fields!SalesInvDueDateCaption.Value) + Chr(177) +

Cstr (Fields!DocumentDateCaption.Value) + Chr(177) +

(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
Cstr (Fields!CompanyInfoBankName.Value) + Chr(177) +
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
Cstr (Fields!PaymentTermsDescCaption.Value) + Chr(177) +
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Cstr (Fields!ShptMethodDescCaption.Value) + Chr(177) +
Cstr (Fields!EMailCaption.Value) + Chr(177) +
Cstr (Fields!HomePageCaption.Value) + Chr(177)
Cstr (Fields!LegalNoticeText.Value) + Chr(177)
Cstr (Fields!ShipmentDate.Value) + Chr(177) +
Cstr (Fields!ShipmentDateText.Value)

, 1)

+
+

(
(
(
(
(
(

And, if you have a look at the value expressions of the header textboxes, you will
see this:

=Code.GetData (x,Vy)

In this report, there are four global variables:

® Datal
¢ Data2
® Data3
¢ Data4

Each of the variables is accessible via the Get function and each variable can contain
multiple values. That is why the Get function uses two parameters, x and v. One
indicates the variable and the other indicates the field stored inside the variable:

Public Function GetData (Num as Integer, Group as integer) as
Object
if Group = 1 then
Return Cstr (Choose (Num, Split (Cstr(Datal),Chr(177))))
End If

if Group = 2 then
Return Cstr (Choose (Num, Split (Cstr(Data2),Chr(177))))
End If

if Group = 3 then
Return Cstr (Choose (Num, Split (Cstr(Data3),Chr(177))))
End If

if Group = 4 then

Return Cstr (Choose (Num, Split (Cstr(Data4),Chr(177))))
End If
End Function
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The set function also works with two parameters, one to indicate the value to store
and another to indicate the variable in which to store it:

Public Function SetData (NewData as Object,Group as integer)

If Group = 1 and NewData > "" Then
Datal = NewData

End If

If Group = 2 and NewData > "" Then
Data2 = NewData

End If

If Group = 3 and NewData > "" Then
Data3 = NewData

End If

If Group = 4 and NewData > "" Then
Data4 = NewData

End If

Return True
End Function

When you customize the report and make changes, it is very important that the
report stores multiple values in one variable in a specific order, so that:

*  You always add new fields at the end of the setbata function

* You do not remove any fields from the function

If you added a new field at the beginning or somewhere in the middle, then all the
fields below would get a higher number in the position of the concatenation, and so
the header would start to retrieve the wrong fields and you would need to manually
update all the GetData functions. If you remove a field from the setData function,
the same thing would happen.

How do I remove a field from SetData?

In order to remove a field from the Setdata function, simply
replace it with an empty string: "" + Chr(177) +.

M
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| — |
L
)

Enable row numbers in the Visual Studio expression designer

In order to quickly see the number for a field in the GetData
function, you can enable Row Number in the expression designer
in Visual Studio. To do that, follow these steps:

¥

b CoffeeSeript

b CiCes

£ Statement compietion

(=) Enable smgie-chk URL nanvsgetion

s Set expression for: Hidden

] futo list members = S

b Ermaronemen ' P 3 N\ -ter ue} + Chr(177) +
b Projects and Solutions =] Hide advanced members £t (Fields!Custaddr?. Value) + Che(177) +
b _Sures Contra o Parameter imdoemation Cst * Che{177} +
e Edter ) ¥t ¢ Che(177) +
p—— Settings et } & Che{177) +
> Enable sl space str(Fields!Custaddrs. value) » Chr(177) +
Word weap str(Fields!Custaddr? Ualue) » ChR(177) +

Cstr(Fields!CustaAdars.Value) » Chr{177) +

1 fostr(Fields!Bi] ItoCustiio_SalesInutide Value) + ChP(177) +
s JostriFieldsinaTeve value) o Che(177) +

1 fostr(Fielasivourneterence_SalesImidr value)
2 fCser(Flelds!no_SalesImvisdr value) + Chr{i77) +

+ Che(177) +

b OS5 [m] Mavigation kar 13 fCstr(Flelds |MdrOrderhio_SalesInvidr Value) + Che(177) +
i A bk ot braie cormplaticn s festririclds!Postingdate,_Solesinvidr.value) o Chr(177) +
s 15 §Cstr(Flelds!DueDate_SalesInvidr Value) + Chr(177) +
e | Apply L1t o Copy commands to blank knes when there i no selection sof Cstr(Cstr{Fields! PricesInclvaTvestio_SalesInviidr.Value)) + Che(177) +
¥ HTML (Wb Forms)
b waleript Mote: Thi page sets options fos M langusges. To change sptions for enly ane
b 150N language. select the desieed linguage froem the fres on the left.

b LESS

In Visual Studio, open Tools, Options. Then, on the left-hand side, select Text
Editor, then All languages. There, enable Line Numbers.

Alternative solutions — the mini-document

An alternative solution to create a simpler document report is available in the
mini-document. Report 1306 Mini Sales - Invoice is an example of such a report.

In many cases, you don't need to implement the number of copies option, and if
that's the case, you should have a look at this report. The data model is relatively
simple and contains the Document Header and Line tables and also tables with
related information.

The problem that I described with the image that was repeated on every record of the
dataset is solved by using a variable FirstLineHasBeenOutput and by clearing the
image with the following code in the onAfterGetRecord () trigger of the Line table:

IF FirstLineHasBeenOutput THEN
CLEAR (CompanyInfo.Picture) ;

FirstLineHasBeenOutput := TRUE;

To calculate report totals, a new data item is used, called ReportTotalsLine. This
data item refers to a new buffer table called Report Totals Buffer and via the data
item Temporary property. This data item is used as a temporary table.
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In the onPreDataItem() trigger, you will see a call to the function
CreateReportTotalLines, which will calculate the totals:

Column
\ Calumn

Dataltem Report Totals Bufe
Column Description
Column Amount
Column "Amount Formatted™
"Font Bold"

“Fgat Undecline”

T¥ ReporfTotalsline
Description_ReportTotaksLine
Amount ReportTotalsline
AmountFormatted_ReportTotslsline
Fontfiold_ReportTotslsline
Eopf inderline P aporiTatalel in:

ReportTotalsline - OnPreDataltem
CreateReportTotalLines;

»

Table 1150 Report Totals Buffer - Table Designer

E..FieldNo. Field Name DataType Length  Description
(3L Line No. Integer

v 2 Desaription Text 250

v 3 Amount Decimal

v 4 Amount Formatted Text 30

v 5 Font Bold Boolean

v & Font Underiine Boolean

v 7 Font Italics Boolean

EET==)

\

Help

ReportTotalsLine - Properties [E=R(ECE ===
Property Value
i) 141
Name
Indentation 1
DataltemTable Report Totals Buffer
DataltemTableView SORTING(Line No.)
DataltemlinkReference <Header>
DataltemLink <Undefined>
RegFilterHeading <>
ReqFilterHeadingML <
RegFilterFields <Undefined>
CalcFields <Undefined>
Maxlteration <0>
PrintOnlyIfDetai <No>

As you can see, the data model, data item, and column names are very clear. The
names are kept simple and easy to understand. The reason is that this report is
typically used as a basis for a Word layout. The Word layout is managed and designed
by end users without much technical knowledge of Dynamics NAV. So the data

item and column names need to clearly indicate what they can be used for and what
information they contain. In general this is a principle that you should always apply.
More information about the Word layout is covered in Chapter 8, Word Report Layouts.

This report also contains an RDLC layout and there you will notice

something special:

Document Outline - Report

-0 x

Source Control Explorer

Report.rdic [Design] + X [Ene]

£ Expand All &1 Collapse Al

— —
7] ] [£2]
e
EE HeaderTable Tabli
Linestable Tablix
EE VATClauses Tabli
EE VATSpec Tablix M «Exprs [&PageNumber,

[EE Table_ShipToAdresdy Tablix
EE LinesTableTatals Tab) [CustomerPostalBarCode]

[ Companyl egalStatement Text B0

! d [CustormerAddress1]
EE Tablix2 Tablix [CustomerAddress?]

Groupl TextBox [CustomerAddress3]

] Textbox98 Text Box [CustomerAddress]

Fage Feader [CustomerAddress5)
E1 Rectangle? Rectangle [CustomerAddressb]

[CustemerAddress7]
[

anyLegalOffice_Lb

I Rectangle3 Rectangle

1 Rectangled Rectangle
Page_Lbl Text Box

[VourReference_Lbl]
[BilltoCustomerNo_Lbl]
[VATRegistrationlo_Lbi]
[GlobalLocationNumber_

[VourReference]
[BilltaCustumerhio]
[VATRegistrationhol
[GlabalLocationNumber]

[DocumentNa_Lbl] [Documentia]
[OrderNo_Lb] [OrderNo]
[DocumentDate_Lbi] [DocumentDate]
[DueDate_Lbl] [DueDate]

[PaymentTermsDescriptio
[PaymentMethodDescrip:
[LegalEntityType_Lb]]

[ShipmentMethadDescri}

»aymentTermsDescription]
‘mentMethodDescription]

[LegalEntityType]
mentMethadDescription]

[itemNo Lin : [D Line Lbll

by Line Lbll

i lank_Lbi]
[EMail_Header_Lb]]

[CompanyEMail]
[HomePage_Header_Lbl] [CompanyHomePage]
[CompanyPhoneNo_Lbi] [CompanyPhoneho]

[CompanyRegistrationNt

[DocumentTitle_Lbl]

[CompanyRegistrationNumber]

[CompanvAddress1]
[CompanyAddress?]
[CompanyAddress3]
[CompanyAddressd]l
[CompanyAddress3]
[CompanyAddresst]

[CompanyLegalOffice]

[SalesPersanhiame]

I kName]
[CompanyGiroNa_Lbl]
[CompanylBAN._Lbl]
[CompanySWIFT_Lbi]
[PaymentReference_Lbl]

[Compar

[Unitof!  iteri 1 - 1 . I

]
[CompanyGiroNo]
[CompanylBAN]
[CompanySWIFT]
[PaymentReference]
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Did you see it? The report header only contains the images and page numbers, all the
rest has moved to the body of the report. This means that there is no need for the et
and set functions. This really simplifies the development of the report layout and it
also improves the readability. Every textbox clearly displays what it contains.

This layout simplification can be achieved by removing the copy and page loop data
items and indenting all data items below the header. As you can imagine, it will also
decrease design, development and maintenance time for this type of report.

What's missing from Report 1306 Mini Sales - Invoice is the number of
copies option. But, as a solution, you could create a codeunit or report
. thatruns this report and creates a loop to run it multiple times. You can
& then simulate the number of copies by printing the report multiple times.
s In order to have the word COPY on every copy you can then implement
a parameter, similar to the InitializeRequest function in report 206,
Sales Invoice, to pass along a Boolean variable that will, depending if it's
true or false, print the word COPY in the header.

How do | implement page x of y?

Implementing page x of y in a document report used to be very complicated. What
you need to do is display the current page number and total number of pages of the
document but, every time a copy starts, when NoofCopies is used, then you need to
reset the current page number and, of course, recalculate the total number of pages.
When the user prints multiple documents at the same time and some of them span
over multiple pages with different tables being shown or hidden, this was a very
complex task.

Because of its complexity, many partners opted for another solution. That solution
usually involved adding the page number to the dataset of the report using some
kind of counter. Other solutions first printed the report, or exported it to HTML,
then counted the number of pages to use in the report, and then printed the report
again including the page numbers and total pages. As you can imagine, this is very
complex and not so good for the performance of the report.

But now, in Dynamics NAV 2013 R2 or higher, we can make use of a new property
that has become available in RDLC. Whenever you create a group in a Tablix
(List, Table, and Matrix), you can reset the page number every time a new group
is reached in the group properties, and that list is grouped on the out PutNo and
document number because, in a document report, all the information in the body
resides in a list, and all you need to do is activate this property in the grouping of
the list. To find this property, you will need to open the correct property window.
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Let me demonstrate how you can do this:

Source Control Explorer Report.rdic [Design]” + X Ei®) ~ | Properties

Tablix Member

Set expression for: Value
1 ="This is Page " & Globals!Pageliusber & - of " & Globals!TotalPages )

Detaklementiame

DataElementOutput Auto
Mo Sales Invoic  Billto Name Sales Invoice Hea Description Sales Invoice Quantity Sales | FixedData False
[No_SalesInvoice [Bil :_SalesnvoiceHead Group
[Description_Saleslnvoicelit [Quantity_Salesln

[Sum(Quantity §

ComponentMetadat
DataElementMarme
[CopyText] DataElementOutpu
DocumentMapLalgl

Output

DocumentMaplLgBelloclD

DomainScope
Filters

GroupExpregiions \
Name ‘ Details1

B PageBrea
M BreakLocation Between
Dis

ResetPageNumber True

PageMame

To do this, follow these steps:

1. Select the List control in the body of your document report.

2. Select Group in the Row Groups window.

3. Open the Properties of the Group.

4. Enable ResetPageNumber.
Now, in the actual document reports in Dynamics NAV, the text that is used to
display the page numbers contains placeholders. In C/AL, you can simply use a

STRSUBSTNO () function to update the placeholders but, in VB.NET, you can use
the Replace function, as shown in the following screenshot:
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Set expression for: Value

1 =Replace(Replace(Code.GetData(45,1), "#%1", Globals!PageNumber), "%2", Globals!TotalPages)

Ton UaTUE] F CArTI77] F
43 Cstr(Flelds‘CompanyInfoEnterprlseMﬂ(ptn Value) + Chr(177) +
A4 LatolEialdelr TofoDbona iaeiadie) + Chr(177) +
45 (str(Fields!PageCaption.Value) + Chr(177) +

! - +
47 (str(Fields!SalesPersonText.Value) + Chr(177) +
45 Cstr(Fields!VATNoText.Value) + Chr(177) +

Report 206 Sales - Invoice - Report Dataset Designer

E.. Data Type Data Source MName L..
Pr\oeslnd\u'AT‘FEsNo _SalesInvHdr -
Pa eCaption

_ — s y,
E C/AL Globals \
Text Constants | Functions
Mame ConstValue
4 Sales - Invoice %l
Page %1 of %2

lo @]

Multilanguage Editor

Language Value
gels (verenigde Staten)iE” (ZF RStk ] ~
Frans (Belgig) Page %1de %2
Mederlands (Belgi€) Pagin %1 van °
v
OK ‘ | Cancel | | Help ‘

An example of this report is available in object: Packt - CH05-5
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Summary

In this chapter, we have learned how the data model and layout of a typical
document report is created. A document report contains several patterns that

you can reuse when you create other types of reports. These patterns include
implementing multilanguage functions, address formatting, company logos, totaling,
filtering the dataset, and working with headers and footers. We also had a look at an
alternative report for documents called the mini document.

In the next chapter, I will demonstrate some tips and tricks like working with
hyperlinks, displaying header or footer information on specific pages, and Trans
headers and footers. In Chapter 6, Tips and Tricks, I will demonstrate some common
real world problems and issues, and how you can solve them.
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In this chapter I will cover some well-known time-savers and workarounds;

and how you can solve problems. Sometimes a real solution is not available and
then, I will demonstrate a workaround. The chapter is rather a collection of the tips,
tricks and challenges you will encounter when you are charged with the task of
implementing report layouts.

Report pagination

Have you ever had the problem that, when you run a report in preview mode,
everything looks just fine, but, when you print the report or export it to PDF,
there are blank pages in between the pages with information? If you have, then
rest assured, this is a typical pagination problem that can be solved by selecting
the correct width properties. One of the problems with RDLC reports is that the
preview and printed versions might appear different.

First let's see what is exactly causing this blank page effect.

Basically, it's very simple. Whenever the report renderer, which is responsible
for printing a report or generating the PDF version, encounters information
that does not fit on the current page, it will print it on the next page, even if it's
blank information.

When does this happen? It happens when the width of the report body is larger
(meaning greater than or equal to) than the width of the report, minus the left and
right margins.

[223]




Tips and Tricks

The following diagram illustrates the margins:

Report
P P P PP PP PP >
Width
Body
T >i<--D
LM Width RM

Import the object: Packt - CH06-9 to see the margins, and run the report in
Print Layout mode.

You need to make sure the width properties of the body and report are set correctly
to avoid the issue of having blank pages,

For example, if the width of the body is 20 cm, and the paper size is set to A4, this
means that the width of the report is set to 21 cm. When you then set the left margin
to 1 cm and the right margin to 1 cm, then the body width (20 cm) plus the left
margin (1 cm) plus the right margin (1 cm) equals 22 cm, which is greater than the
report width of 21 cm. This extra space is then printed on a new page.
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You can do this in the report and body properties window:

& Report Properties.
View

Remove Page Header
Add Page Footer

]

Code

References

Variables

REPORT | TOOLS TEST  ANALY

Change page units, size, and margins for the report.

Page units:

(®) Centimeters

Landscape

© Inches

Paper size

Orientation:

Portrait

Paper size: Width: Height:

m v [ztem 2 [27em z
Margins

Left: Right:

171388cm [ 1,05834cm  [2

Top: Battom:

1,05834cm |3 1,48166cm |+

Help

Cancel

Body
o | &
BackgroundColor
Backgroundimage
BorderColor
BorderStyle

‘Width
Height

[ Mo Color

Black
None

18,1632cm; 22,04858cm
18,1632cm
22,04858cm

Of course, sometimes the width of the body can grow, depending on the information
it is displaying. This can happen when you use a matrix with a variable number

of columns. Another time this might happen is when controls push other controls

to the right. Typically, the scenario occurs when you set the Hidden property

of certain controls using an expression, so sometimes the control is visible, and

sometimes it's not.

a1

Use Rectangles to keep objects together

To avoid controls pushing each other from the page I recommend
using Rectangle containers. Normally, when you put a control into
a Rectangle and the control grows, it cannot grow bigger than the
rectangle that contains it. Make sure you leave some whitespace to

the right of the rectangle.

Always make sure you test your report in different rendering formats, Word, Excel,
PDF, and Print, because each of them will render the report layout differently and
that might cause this blank page effect to occur.
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Show a footer or header on the last page

A question I get asked a lot is, how can you display information on certain pages and
not on others? I will explain in this section how you can show or hide information on
the last page of a report, and then use the same method for any page.

Let's start with a report that has a simple dataset with so many records that when
you put them in a table, the table is printed on multiple pages:

Report 60028 Packt - CHO6-4 - Report Dataset Designer =

E.. Data Type Data Source MName [
[JIENDatalt ¥ | Customer <Customer>
Customer, Mo.”™ No_Customer v
Column Customer.Name Name_Customer v
tomer, Ci City Custome v
txtlastPage
= |+ Help

[ % An example of this report is available in the object: Packt - CH06-4 ]

I have added a field to this dataset named txtLastPage and, as its name suggests,
this information only needs to be visible on the last page.

* Build a layout that contains a table with the fields from the dataset and,
above the table and inside the body, add a textbox

* Add a page header in which you add a textbox
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* Add a page footer in which you add two textboxes, as shown in the
following screenshot:

Reportrdic [Design] = [

| «Expra o
- b )
| [@No_Custom¢ [@Name_CustomerCaption] [@City_Custon
i‘ [No_Customer] I[Name_Customer] I[City_Customer:

«Exprs @’

42

0) =Code.SetLastPageInfo(ReportItems!txtLastPagelnfo.Value)

@) =First(Fields!txtlLastPage.Value, "DataSet Result™)

@ ="Page No's Footer: " & Globals!PageNumber & " of " &
)Globals!TotalPages

J=Code.6etLastPageInfo()

You use expressions in each of the textboxes, as displayed on the right of the image.

Now, as you might have noticed, the first textbox executes a function =Code . SetLas
tPageInfo (ReportItems!txtLastPageInfo.Value), which uses the content of the
textbox txtLastPageInfo, which is the second textbox from the top and contains
the following expression: =First (Fields!txtLastPage.Value, "DataSet_
Result"). This expression fetches a value from the dataset and passes it as a
parameter to the setLastPageInfo function, and this stores the value in the global
variable: LastPageInfo. The textbox at the bottom of the report, in the footer, uses
the function GetLastPageInfo () to retrieve whatever is stored in the variable
LastPageInfo.
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For this to work, you need to define the following in the Code tab of the report:

Shared LastPageInfo as Object

Public Function GetLastPageInfo() as Object
Return Cstr (LastPageInfo)

End Function

Public Function SetLastPageInfo (NewData as Object)

If NewData > "" Then
LastPageInfo = NewData
End If

End Function

This works exactly like the Get and Set functions in a
L document report.

Now, when you run the report, the table is split over two pages and they are
displayed, as shown in the following screenshot:

CRONUS BELGIE NV @) cronus BELGIE N @)

Packt - CHO6-4

MEMA Liubljana d 0.0 LIUBLIANA,
8546552 EXPORTLES doo LIUBLIANA
WEI14T Centromerhut d oo MARIBOR
40000 Jorgmans Graphics

BRAS
2T 4 e [l

Spotsmeyer's Furnishings MLAMI
CHICAGD

Prograssive Home Fumishings

M Concepts Furrdure ATLANTA

Candoxy Canada Inc. THUNDER CON1020 Cronys Cardoxy Sales KOBENHAVN
BAY @

Behorn Axpont ELKHORM CON1030 Cronus Cardoxy Procurement HAMBURG

35451236 Gagn & Gaman HQSN&FJORO
i

35063852 Heimdispryd: RENIAK Page No's Foster: 266 2

Page No's Footed 1ol 2 Last Page Information

The footer displays the text Last Page Information on the last page only. Why is
that? Well, it's because I have put that last textbox inside a Rectangle and in the
Hidden property of that rectangle I used the following expression:

=Iif (Globals!TotalPages = Globals!PageNumber, False, True)
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This means that the Hidden property of the rectangle is false only on the last page,
because that's the page where the number is equal to the total number of pages.

I recommend using Rectangles for Hidden Expressions because

they can contain multiple textboxes and then you only need to
s set and maintain the expression on the rectangle, and not on each

individual textbox.

This example demonstrates how to hide a textbox on the last page, but it's very easy
to do on another page by changing the expression. You can also do it for textboxes on
the header of the page.

This example uses a function and global variable to store the information. That's not
really required for this report but, when you implement this in document reports
that contain several tables in the body, it's the only way to make it work properly.

Place at the bottom

In certain reports, it is necessary to place information at the bottom of the page, even
when there's still room available above it. RDLC does not have a property with this
effect. The only thing that will make sure it is placed at the bottom of the page is the
page footer.

A disadvantage of putting information in the page footer is that, when you
hide, for example, a textbox or multiple textboxes in a rectangle, the space is
still reserved in the page footer, and you end up with a lot of white space at the
bottom of your report.

A typical example of a place in bottom request is in the sales invoice report, where
you have the table containing the invoice details, header and lines, and below it the
table with the VAT information. A company usually wants the table with the VAT
information to be placed at the bottom of the page, even when the table that displays
the details only contains one, or a few, rows of information.

I must admit, there's not a good solution for this problem, or in other words,
I haven't found a good working solution. Instead, I can explain a workaround.
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The workaround consists of a way of using an expression which pushes the table
that contains the footer information down the page, until it reaches the bottom of
the page.

You see an example of the effect of this workaround in the following screenshot:

62000 The Device Shop Londen 62000 The Device Shop London
IC1020 Cronus Cardoxy Sales Kebenhavn @ 1C1020 Cronus Cardoxy Sales Kabenhavn @
1C1030 Cronus Cardoxy Procurement Hamburg IC1030 Cronus Cardoxy Procurement Hamburg

This is a textbox that contains text, to be dis played at the bottom of the page.

This is a textbox that contains text, to be dis played at the bottom of the page.

The orange textbox in the first example is placed directly under the table, while in
the second example it is placed at the bottom of the page.

It comes down to counting, and determining how many rows the table that contains

the details requires or contains, to position the table below it towards the bottom of
the page. Then, when the table contains fewer rows, you will generate empty rows
that will push everything that comes after it to the bottom of the page.

To do this, you need a way to count the rows currently displayed in a table, for

which you can use the CountRows () function. You need a function that is able to
generate empty rows, or line breaks. The easiest way to generate a line break is the
vbCrLf function, or the Visual Basic carriage return line feed.
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You can use this function in the following way:

Public Function GenerateVbCrLf (ByVal Count as integer)
dim Value as String
dim i as integer
For i = 1 To Count Step 1
Value = Value & " " & VbCrLf
Next i
Return Value
End Function

This function uses a parameter and, depending on the value of the parameter,
it generates a number of line breaks.

Imagine that you have counted, via a process of trial and error, that the number
of rows on a page is X, then used the following expression to determine how many
line breaks were required:

=Code.GenerateVbCrLf (X - cint (CountRows ("Tablel")))
This function allows you to generate any number of new lines dynamically.

The problem becomes even more complicated when there are multiple tables
above the table that needs to be placed at the bottom of the page. Then, you need
to count the rows in each of them and subtract them from the magic number (x).

If so,  would use a global variable that holds the total of rows in all of those tables:

Shared TotalRows as Integer

Public Function SetCountRow (RowsToAdd as integer)
TotalRows = TotalRows + RowsToAdd

End Function

Public Function GetCountRow() as Integer

Return TotalRows

End Function

Next, you need to fill the TotalRows variable with the actual number of rows in
each of the tables:

=Code.SetCountRow (cint (countrows ("DimensionLoopl")))
=Code.SetCountRow (cint (countrows ("SalesInvoiceLine")))

The function then generates the line breaks as follows:

=Code.GenerateVbCrLf (42 - Code.GetCountRow)
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Let's look at an example.

[ % An example of this report is available in the object: Packt - CH06-8 ]

I will start the report with a simple dataset, as follows:

Report 60029 Packt - CHO6-8 - Report Dataset Designer E@.
E.. Data Type Data Source Mame ...
} | = Dataltem m <Customer>
Column Customer, ™No.™ Mo_Customer
Column Customer.Mame Mame_Customer
Column Customer, City City_Customer

I will then add a table to the layout to display the customer information, and a
textbox below the table with the information that needs to be shown at the bottom
of the page:

No Customer Name Customer City Customer

[Mo_Customer] [Mame_Customer] [City_Customer]

This is a textbox that contains text, to be displayed at the bottom of the page.
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If you run the report, it should look as follows:

62000 The Device Shop London
11020 Cronus Cardoxy Sales Kebenhavn @
IC1030 Cronus Cardoxy Procurement Hamburg

This is a textbox that contains text, to be dis played at the bottom of the page.
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As you can see, the textbox is clearly not at the bottom of the page. I will now
implement the counting rows function, as shown in the following screenshot:

Reportrdlc [Design]® + X

No Customer Name Customer City Customer

[Mo_Customer] [Mame_Customer] [City_Customer]

. |
texthox that contains text, to be displayed at the bottom of the

=Code.SetCountRow(cint(Countrows("DetailsTable™))) —J

[ =Code.GenerateVbCrLf(25 - Code.GetCountRow) 1

I added a footer row to the table to execute the setCountRrow function. This needs to
happen in the table, because the scope of the CountRows function must be an object
that is within the scope of the textbox or, in other words, the textbox needs to be
contained in the same object. The rowcount of the table needs to happen within the
scope of the table.

Then I added a textbox above the orange textbox to generate the line feeds. This is a
little hidden textbox that pushes down the elements at the bottom of the page.

The table ends with the last row in the dataset. To make sure the orange textbox is
placed at the bottom of the page, I added the other textbox before it. Then we fill
that last textbox with line feeds to expand the height of the textbox, which will push
down the orange textbox.
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Now that you have seen the example, you can see that it is only a workaround and
not a perfect solution. The workaround depends on counting rows and is not very
stable. In some cases it might not work or produce the desired results.

The only way to be one hundred percent sure that something is put at the bottom of
the page is to put it into the page footer. In the page footer, you will have to work
with textboxes that hold the information, and probably also with the setData and
GetData functions to retrieve the information from the dataset linked to the record
currently displayed in the body. If you do this it is a good idea to put the information
that needs to be positioned at the bottom of the page in a separate data item. Then
you create a small textbox, within a table, in the report body, filter it on the specific
data item and then use the SetData function to store the information in a separate
variable. You use the Getdata function from the page footer to retrieve those fields.

There are better ways to solve this problem. One way would be to use
the information in the next section, A Fixed number of rows, in which
% you are going to create a table that always displays a fixed number of
T rows. When you put another table below it you are sure it will always
be positioned at the same location in the page.

A fixed number of rows

This section describes a trick that you can apply when you need a table to always
have the same number of rows, on every page. Normally, when you use a table and
the information is printed over multiple pages, then, on the last page, the table stops
when it runs out of data. You can avoid that with this trick, and position another
element below the table, at the bottom of the page.

[ a An example of this report is available in the object: Packt - CH06-6 ]

[235]



Tips and Tricks

In this example, I will start with the following dataset:

Report 60027 Packt - CH06-6 - Report Dataset Designer (== =]
E.. Data Type Data Source MName
» = Dataltem Integer Vars
Column RowsPerPage RowsPerPage
Column CompanyInformation.Mame compMame
Column CompanyInformation. Picture complogo
= Dataltem Customer =Customer>
Column Customer. ™Mo, ™ No_Customer v
Column Customer.Mame Name_Customer v
Column Customer. City City_Customer v
Column Customer. “5alesperson Code™ SalespersonCode_Customer v
Column Customer, “5ales (LCY)™ SalesLCY_Customer v
Column Customer. Profit (LCY)™ ProfitlCY_Customer v
LI INE JIE 3 Help
C/AL Editor =N B =<
= ibocumentation{} ”~
= OnInitReporti}
RowsPerPage :5= 18;
= OnPreReport()
CompanyInformation.GET;
CompanyInformation.CALCFIELDS{Picture};
W
£ >

There's a customer data item to fetch records from the corresponding table, an
integer data item to add one record to the dataset that contains a RowsPerpage
variable, and some fields from the company information table.
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I have added a table to the body in the layout of the report. I used the caption fields
on the header row and the data fields in the detail row. I then added a report header
on which I will display the company name and logo, and a report footer on which I
display the report name, which comes from a label that I have added:

Report Data MR Source Control Explorer - Disconnected Report.rdic [Design] + > Reportxsd
New - Edit...
b = Built-in Fields [ [compName]

4 {m| Parameters
(@ Mo_CustomerCaption

[@1 Name_CustomerCaption

(2] City_CustomerCaption
[@1 SalespersonCode_CustomerCaption [@No_Custom¢ [@Name_CustomerCaption] [@SalesLCY_C [@ProfitLCY_C

1@1 SalesLCY_CustomerCaption =|[Mo_Customer] I[Name_Customer] I[SalesLCY_Cus [ProfitLCY_Cusi

@1 ProfitLCY_CustomerCaption
[@] ReportName
W Images
I @l Data Sources
4 {m| Datasets
4 DataSet_Result
RowsPerPage
compMame
complego
Mo_Customer
Mame_Customer
City_Customer
SalespersonCode_Customer
SalesLCY_Custormer
SalesLCY_CustomerFormat
ProfitLCY_Customer
ProfitLCY_CustomerFormat

[@ReportMame]

0 00 OO0 OO0 00 00 00 00 00 00 00

As you can see in the preceding screenshot, the table also contains several footer
rows, which is done on purpose. The footer rows will not always be shown.

Imagine that you want 10 rows per page, and each footer row is a placeholder for
when the last page has one, or two, or three, ... or nine rows. If there is one row left,
then you want all nine footers to show. If there are two rows left, you want eight
footers to be visible, and so on.

I have added a group to the table to generate a page break after every ten rows,
which uses the following expression:

=Ceiling (Rownumber (Nothing) / 10)
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The Ceiling function returns the smallest integer greater than or
equal to the specified numeric expression. An alternative is the Floor
function, which returns the largest integer less than or equal to the
»  specified numeric expression. For example, when considering a numeric
% expression of 12.9273, Ceiling returns 13 and Floor - returns 12.
=" The return value of both Floor and Ceiling is the same data type as
the input numeric expression.

The RowNumber function returns the number of rows in an object.
Nothing specifies the outermost context, usually the report dataset.

The name of the group is RowsPerpage, and I have removed the column that is
normally added when you add a group to a table. I have enabled page breaks
between each instance of the group in the properties of the group.

This report has so far been like any other report that you create when you want to
have a page break after every tenth row.

I have used an expression that will evaluate to true or false in the Hidden property
of each footer row to hide or show the row. The expression on every footer row is
similar, but not the same. In the row visibility of the first footer row, you can see the
following expression:

=1if (RowNumber ("RowsPerPage") - 10 >= 0, true,false)

This means that the expression is true if the rownumber is bigger than 10 and, then,
the footer row is hidden. I have added the following expression to the next footer:

[@No_Custom: [@Name_CustomerCaption] [@5alesLCY_C [@ProfitLCY_C
=|[Mo_Customer] [Mame_Customer] [SalesLCY_Cus [ProfitLCY_Cust
Delete Rows Row Visibility
Add Group »
- Change display options.
Row Visibility...
= Tallix Properties... When the report is initially run:
-
| \ () Show
1 -
() Hide

(®) Show or hide based on an expression

«Bxprs

Set
“—,
’& 1 =iif(RowNumber("RowsPerPage"”) - 9 >= O,tr‘uEJ‘False))
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This means that, if there are less than nine rows in the table, the footer will be shown.
I will use similar expressions for all the footer rows until the last footer row, where

the expression is =iif (RowNumber ("RowsPerPage")

>= 0, true, false).

When you run the report and look at the last page, the result is, as shown in the

following screenshot:

cronus:

Ha. Hama Sales {LCY]  Prafit {LCY)
20900
£2000

Antun Gwstig Adviezen

W43
D Onderdulenminkel [}

0.00 0.0¢

CRONUS BELGIE NV

3303 4301906902

CRONUS BELGIE NV

cronus:

. Hams Sales LEY]  Profit (LCY)

Londen Canduxy Sotage Camgus 0w a0

Ficed Mo Or Rows

Fied Mo Or Fows

cronus:

B Harme
K0020
GUITEY
kD005

Fiued No O Rows

GRONUS BELGE MV

Sabes (LCY)  Puofit (LCYY
.00 0,02
0.00
0.00

0.0
0.0

There are two customers in the first print and only one in the second but, in both
cases, the table displays the same number of rows. All the customers are there in
the third print and there is the same number of rows on every page, including on

the last page.

This means that the table is always going to have the same height and, if you
position another table below it, it will start from a fixed position, independent
of the number of rows in the first table.

Trans headers and footers

In Dynamics NAYV, before version 2009, in the classic client, the report layout was
developed in what was called the Section Designer. This was a layout designer
that was optimized to create simple ERP types of reports without using data
visualizations, though it contained some nice features that we use a lot in ERP
reports. Two of these features are transheader and transfooter, sometimes also
referred to as transport or running totals.

The idea behind it is that, when report information spans over multiple pages,

you add a row (or a textbox or another report item) to the top of the next page that
contains a total of the information that was shown in the previous page. Similarly,
at the bottom of the page, you can also display a page total. You need to use an
expression in the rdlc report layout, because there are no transheader of transfooter

report items in the toolbox.
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What you need is some kind of variable that can contain a page total (one or
multiple) for every page. You could use an array because you have access to the
NET framework in the rdlc report layout. An array is a variable that can contain
multiple values. The variable needs to support an index that can be used to indicate
the page number for which it is holding a value, and it also needs to contain a value
for each index.

Although an array provides this, in .NET a hash table might be more interesting.

A hashtable is a variable that you can use to hold multiple values based upon a
key/value pair. A hastable also uses an internal hash key to speed up lookups in
the key/value pairs, which is why it is faster to use, when compared with an array.
Another possibility is a .NET generic Dictionary type, which is even faster than a
hashtable. I will use a hashtable in this example.

[ a An example of this report is available in the object: Packt - CH06-2 ]

I will start with a report that has a simple dataset, as shown in the
following example:

Report 60026 Packt - CH06-2 - Report Dataset Designer o || B &
E.. Data Type Data Source Name |
=l Dataltem Customer <Customer>
Column Customer. ™o.”™ No_Customer
Column Customer.Name MName_Customer
Column Customer, Sales (LCY)" SalesLCY_Customer
*» Column

The idea here is to select a table that contains enough rows to span over multiple
pages. You then go into the report layout, and add a Tablix to the body that contains
the dataset fields. Then, add a page header and a page footer, and put a textbox

in them.

I used an olive and blue BackgroundColor in the textboxes in this
—" example so you can spot them more quickly at runtime.
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The next thing to do is to create the HashTable variable, and the functions to work
with the table. You can use the following code and add it to the report Code:

Shared RunningTotals As New System.Collections.Hashtable

Public Function GetRunningTotal (ByVal CurrentPageNumber)
Return IIF (CurrentPageNumber > 0,
RunningTotals (CurrentPageNumber), O0)

End Function

Public Function SetRunningTotal (ByVal CurrentPageTotal, ByVal
CurrentPageNumber)
RunningTotals (CurrentPageNumber) = CurrentPageTotal +
GetRunningTotal (CurrentPageNumber - 1)
Return RunningTotals (CurrentPageNumber)

End Function

The RunningTotals variable is the hashtable that holds the page totals. The
GetRunningTotal function retrieves a total from the hashtable, based on the page
number you provide. The SetRunningTotal function stores and adds a page total to
the hashtable for the page number that you specify. The hashtable variable then
holds a key/value pair at runtime that becomes the page number (key) and page
total (value).

You now need to use the variable. There's a total in our table, in the footer row, for
the sales (LcY) field. This total is shown on the last page and is a grand total of all
the rows. The textbox on the page footer holds the page total, displaying the total for
the sales (LcY) displayed on the current page. This total is simply the sum of the
values shown in the textbox on the detail row that contains the sales (LcCY) field.
The name of this textbox is SalesLCY Customer.

You can then use the footer textbox in the following expression:

="Transfooter subtotal = " &
Code.SetRunningTotal (Sum(ReportItems!SalesLCY Customer.Value),
Globals!PageNumber)

This expression uses the ReportItems collection to refer to the SalesLCY Customer
textbox and calculates the sum or page total. The result, or Sum, is then sent as a
parameter to the SetRunningTotal function and linked to the PageNumber. The
function also returns this value as the total for the current page.
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You can then use the following expression for the textbox on the page header:

="Transheader subtotal = " &
Code.GetRunningTotal (Globals!PageNumber-1)

This will retrieve the total for the previous page, which is the page where the page
number is equal to the current page number minus one.

This is how you can show page totals or transheader and transfooters in the report
rdlc layout.

Page header/footer required

only be accessed from within a page header or footer. That is why
you need to add a page header and page footer to the report layout
for this solution to work.

.\'Q The PageNumber and TotalPages, from the Globals collection, can

Creating links

Sometimes, as a user, when you run a report and analyze the information that is
displayed on it, you might require more in-depth information about related subjects.
The report may show a document number, or an item or customer number and you
want to provide the user with a way to drill through to the document report or item
card or customer list page. You can do this by creating links. A link can be created in
several ways. First we will have a look at how it works in the layout and then at the
kind of links that can be used.

Links always start from inside a textbox in the layout of a report.

Remember that a chart also contains textboxes, the difference is
that a chart renders them differently. This can also be applied to
g parts of a chart.
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When you right-click on a textbox and go to its properties, have a look in the
Action pane:

General ] ]
Change action options.

MNumber

Alignment Enable as an action:

Font (®) Mone

Border ) Goto report

Fill () Go to bookmark

Visibility ) Goto URL

Interactive Sorting

Here is where you can define an action or, in other words, a link or a hyperlink:

* The Go to report option is not available in Dynamics NAV. It is meant for
Reporting Services reports that run on the SQL Server Report Server

* The Go to bookmark is meant for internal navigation in a report

* The Go to URL is meant to navigate or link to an external object which could
be a Dynamics NAV object, a network drive, or a file or website, and so on

Enable hyperlinks

In order to compile a report that uses links in its layout, you need
~ to activate the report EnableHyperlinks property. Otherwise
Q you will get the following error: Report RDLC control 'XXX'
contains an external link. The EnableHyperlinks
property has not been set. This property is in the dataset
designer in C/SIDE, not in Visual Studio.
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You need something to link to before you can create a hyperlink in the layout.
There are three ways to create a link in Dynamics NAV:

* Using the GETURL function

* Using a bookmark

* Using a filter

Using a filter

I will start with the third option, using a filter. Although this is simple and light
on resources, I prefer not to use it, because you don't need to add anything to the
dataset. I prefer to avoid it because there's not much documentation on how to
set it up, and it does not work in all the versions of Dynamics NAV.

The idea is to build a URL that looks as follows:

®* DynamicsNAV://server/instance/company/runpage?page=xx

® DynamicsNAV://server/instance/company/runreport?report=xx

®* DynamicsNAV://server/instance/company/runquery?query=xx

® DynamicsNAV://server/instance/company/runxmlport?xmlport=xx

® DynamicsNAV://server/instance/company/runcodeunit?codeunit=xx

® DynamicsNAV://server/instance/company/RunTable?Table=xx

xx: stands for the ID of the object you would like to link to
server: is the server on which the service tier is running
o~ instance: is the name of the service tier
company: is the name of the company

You can simply add this URL to the Action property as a text string via the Go To
URL option. When you create a hyperlink you normally want to link to a specific
record or filter the object that you are opening. This can be achieved by adding extra
parameters to the link. If you want to link to another report, for example, you can
append the following string:

&filter=<table>.<field>:<value>
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So the complete URL would be:

DynamicsNAV://server/instance/company/runreport?
report=xx&filter=<table>.<field>:<value>

The explanation of the terms used in the URL is as follows:

* Table: is the name of the data item of the report you are linking to

* Field: is the data item field you are linking to, to which you want to apply
a filter

* Value: is the filter you want to apply to the data item field of the report
you are linking to

If the field name contains special characters such as, for example, spaces or dots,
then you must enclose it in quotation marks by using an escape character, %22

The value that you specify can also contain wildcards, as in:

* > (greater than)

* >=(greater than or equal to)

* < (less than)

* <= (less than or equal to)

* <> (not equal to)

* « (anything that begins with this)

You can also filter on multiple fields. Concatenate (or glue) the filters together in the
URL, as in the following example:

DynamicsNAV:////runreport?report=xxx&filter=Customer.
City:A*&filter=Customer.Name:B*

We also have access to the dataset because we are building these URLs in the rdlc
layout, so the values on which we are filtering will come from the report dataset.

[245]



Tips and Tricks

The following screenshot shows an example of implementing this type of link and
filtering the link from one report to another:

Report.rdic [Design] = X [[ERSIRer

Text Box Properties ﬂ

«EXpry. I
‘gp;‘ General . .
«EXpr= Change action options.

Hurmber
<EXpra

Alignment

Enabl ction:

[First(CustFilter_Customer)] navieasan action

Font © Neone
[@No_Custon [@Name_CustomerCaption] “ustomerCaption] u: Barder O Gotoreport

Na_Customa INama Custamearl EE E; EE E ;35;

IFirstiTotalCantion TSum(Salasl CY C TSI Visibflity )"‘ Eoim Uil
IFirstTotalSalas(: [FirstTotalSalas) | (Fir
IFirstParcantofTat, «Fxnrs aF Intiyggtive Sorting Select URL:

Go to bookmark

[<Expre - V] [&]
y 4
Expression
0 20
3 el expreccion for Huperlink
~ =
No Customer A Q ="DynamicsNAv:////runreport?report=112&filter=Customer.%22No.%22:" & Fields‘Nnitustnmar.value) ﬂ{
m Print Preview | i
= = )
Customer - Top 10 List Sales Statistics
1 of 1 & B e 0% - Find | N 1 of 1 & B -] 0% -
(Customer - Top 10 List 27-04-2015 icti
ertod page 1 Sales Statistics
ICRONUS International Ltd. » - ICRONUS International Ltd.
Ranked according to Sales (LCY)
01/26/17
INo. Name -.before 02/25/17
B B Balance 3
No. Name Sales (LCY) ey [10000 The Cannon Group PLC
sales (LCY) 17,100.96 0.00
10000 The Cannon Group PLC ) 17,100.96 168,364.41 Original Casts (LCY) 1176270 0.00
Original Profit (LCY) 5338.26 0.00
43687120 Designstudio Gmunden 14,498.04 14,493.04 Original Profit 5 312 0.0
49858585 Hotel Pferdesee 14,450.00 14,450.00 Adjusted Costs (LCY) 7,137.20 0.00
Adjusted Profit LCY) 5,963.76 0.00
47583218 Klubben 11,772.20 11,772.20 e tas o
20000 Selangorian Ltd 651064 96,049.99 Cost Adjmt. Amounts (LCY) 462550 000
Inv, Discounts (LCY) 727.34 0.00
30000 John Haddock Insurance Co 614290 349,515.40 G o I
40525252 BeefHouse 6,000.00 12,346.15 Pmt. Disc Tol. (LCY) 000 0.00
49633663 Autohaus Mielberg KG 433140 818880 vt lalrances .o e 200/

In the preceding screenshot, the hyperlink was implemented in the Customer - Top
10 report (111). When you click on Sales (LCY), the report 112 is opened, filtered on
the number of the customer that was clicked.

As you can see, this is a very simple way to provide a link to a report, allowing you
to filter the report you are linking to.

When you want to link to a page and filter the page you are linking to, as in the
previous example, the syntax of the URL is a little different as DynamicsNav:////
runpage?page=<page id>&Sfilter='<field>'%20IS%20'<value>"' [$20AND%20
'<field>'%20IS%20'<value>'].
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I have implemented this in the same report as an example, behind the customer

number, as follows:

SEXRIY Text Box Properties =
SEXpra
SEXpra
General : .
SExprz Change action options.
Mumber
[First(CustFilter_Customer)] ;
Alignment Enable as an action:
[@MNo_Custon | [@Name_CustomerCaption] Fant ) None
ﬂ o Custome Bame Customen Border ) Gotoreport
! Fill ) Goto bookmark
TFirst( .
IFirstr] Wisibility ®) GotoURL
| | IFirstil
Interactive Soring Select URL:
Expression

]

W"” for Huperlinl
~
ﬂ:"dynawicsnav:ff'/'ff'runpage?pagezzl&ﬁiltar:Custurrer. "No. '%¥2815%20" ' '¥48" + Fields!No_Customer.Value + "*'"'" ) _l
= I
i (Tiew - Customer Cardy 49525252 - Beef House
No. " Na HOME = ACTIONS  NAVIGATE  REPORT
10000 i Cannon Group PLC [ Sales Invoice an\esJuuma\ IE }_)‘D\mens\uns LEdger Entries
43627120 signstudio Gmunden [ Sales Order il Apply Template... Cotomer [ Ship-to Addresses Statistics
49858585 otel Perdesee [71 Reminder x Balance to Date | ) Comments o= Sales
47563218 lubben
20000 elangorian Ltd
49525252 - Beef House
ghn Haddock Insurance Co
General
Autohaus Mielberg KG
32656565 Antarcticopy Mo 49525252 Contact: Frau Karin Fleischer
35963852 Heimilisprydi Name: [Beef House | searchName: BEEF HOUSE
Address [Sidermarkt 6 | Balsnce(cv

So, to summarize, you are able to create a link, containing a filter, to a report or

page by using the &fil

ter and &$filter options. This was not possible in previous

versions of Dynamics NAV. The sfilter option could not be used on page objects,

only on reports.

to filterar

The difference between &filter and &$filter is when you want

an ODATA web service, which requires the $ sign. More information
about these types of filters is available at https: //msdn.microsoft.
com/en-us/library/dd338628.aspx and https://msdn.
microsoft.com/en-us/library/hh169248 (v=nav.80) .aspx.

eport or a page. The filter to a page is similar to a filter for

You need to provide a bookmark to link and apply a filter to a page object. This is
actually still an option in the current version of Dynamics NAV.
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Using a bookmark

But first you need to calculate or get the bookmark and this requires some C/AL
magic. A bookmark is no more or less than the ID of the record you want to link to,
and this ID can be retrieved with the Record1d () function. This function is only
available in a variable of type recordref, so you will need to define one and then
use the GetPosition() and SsetPosition () functions to connect it to the current
record. You then need to format it using the Format () function.

% An example of this report is available in the object:
I Customer - Top 10 List

The following example will shed more light on this procedure.

First, I added the following code to Report 111 Customer - Top 10 List:

Report 111 Customer - Top 10 List - Report Dataset Designer [=]e]E
E.. Data Type Data Source Name L..
Column TotalSalesCaptionLbl TotalSalesCaption ~
Column PercentofTotalSalesCaptionLbl PercentofTotalSalesCaption
‘ » [Column] [¥] FORMAT{RecRef RECORDID, 0, 10) CustomerBookMark ’
v

C/AL Editor =]
=l Integer - OnPreDataltem() ~

CustSaleslLCY := Customer."Sales (LGY)";
CustBalancelCY := Customer."Balance (LCY)";
Window.CLOSE;

FFEEx
RecRef .OPENH{18);
7 FEEE S

< mn >

C/AL Editor [=/=E
= Integer - OnAfterGetRecord(} ~
IF Mumber = 1 THEN BEGIN
IF NOT CustAmount.FIND('-') THEN
CurrReport.BREAK;
END ELSE
IF GustAmount.MEXT = @ THEN
CurrReport.BREAK;
CustAmount."Amount (LCY)™ := -CustAmount."Amount (LCY)";
Custoper .GET(CustAmount .”Customer Ho.");
Customer .CALCFIELDS("Sales (LCY)","Balance (LCY)");
IF MaxAmount 8 THEM

MaxAmount := CustAmount_"Amount (LCY)";
IF (HaxfAmount > B8) AMD (CustAmount."Amount {(LCY)"™ > B8) THEH
BarText == PADSTR({ ° ,ROUND(CustAmount.”Amount (LCY)™ / HaxAmount = 45,1),°*")
ELSE
BarText := '";
CustAmount."Amount (LCY¥)™ := -CustAmount."Amount (LCY¥)";
7 1exn
GECREF.SETPI]SITII]N(Eustl]lrlEr.GETPI]SITII]N); )
7 ensn v
< L i >
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This allows you to add the FORMAT (RecRef .RECORDID, 0,10) function to the dataset

add column, CustomerBookMark.

You then add the link to the layout in Visual Studio, in the Action property of the

textbox that holds the customer name:

Reportrdlc [Design] & X

<Expra
=Exprs
<Expra
<Expra

[First{CustFilter_Customer)]

[&ExecutionTime]

«Expra
[&UserlD]

[@MNo_Custon: [@Name_CustomerCaption]

Mo m TIName Customerl

ZustomerCaption] :ZustomerCaption]

Jaales! oY Custar Ralancel Y Cus

Text Box Properties

Change action options.

Enable as an action:
) Mone
) Goto report
) Go to bookmark

® Goto URL

Select URL:

=Expra

“|

/

Expression

Set expression for. Hyperlink

="DynamicsNAV://///runpage?page=22&bookmark=" & Fields!CustomerBookMark.Value
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Then, when you run the report and click on the name, the corresponding page opens:

Ldu

Customer - Top 10 List

Print Preview

Tooef 1 i B - 100 - Find | Next
(Customer - Top 10 List 02-08-2015
Period: Page 1
ICROMUS International Ltd SRENDERS
Ranked according to Sales (LCY)
= = = Balance 3
Ho. Hame Sales (LCY) {LCY)}
10000 The Cannon Group PLC 17,100.96 168,364.41
43687129 Designstudio Gmunden 14,498.04 14,498.04
49858585 Hotel Plerdesee 14,450.00 14,450.00
View - Customer List == -
- HOME ACTIONS NAVIGATE REPORT CRONUS International Ltd. o
) New B - Edit B [ :I ) Comments g E Ledger Entries ng =
[l
[BsalesQuote [ [ View &) Contact [ statistics iy Show as Chart Notes h-4
- a Statgment Credit Micresoft
[F Sales Invoice X Delete  Journal J5 Dimensions ~ | Cards = Excel [} Links o
Customer List ~ Type to filter (F3) No. ~| 3| v  Sell-to Customer Sal... E
Mo filters applied Customer No.: 10000 |_
Quotes: 0 |
No. Mame Iée: E:m‘.. Igjcda:nn Phone Mo. Contact ije:rl;‘{: Blanket Orders: 0
= Orders: 4
01905893 Candoxy Canada Inc, YELLOW Mr. Rob Young CANDOX Invaices: 0
01905899 Elkhorn Airport YELLOW Mr. Ryan Danner ELKHORM Retumn Orders: 0
01905902 London Candoxy Storage C... YELLOW Mr. Jehn Kane LONDON Credit Memos: 0
10000 The Cannon Group PLC BIRMINGH... BLUE Mr. Andly Teal THE CAN Pstd. Shipments: 6
20000 Selangarian Ltd. Mr. Mark McArthur SELANGQ | Petd:Invoices <
20308920 M d Malaysia Scn Bhd VELLOW Mrs, Azleen S METATO et Return Rece.. !
etatora alaysia Sdn rs. Azleen Samat Pstd, Credit Mem... 1

The advantage of using a bookmark is that it works in all versions of Dynamics
NAYV (that support RDLC). The disadvantage is that you need to use a recordref
variable, and add the bookmark to the report dataset, which might have an impact

on performance.

Using the GETURL() function

The third approach to generate URLSs is by using the GETURL function. This function
was introduced in Dynamics NAV 2015 and offers a new way to generate a URL.
Furthermore, the generated URL can be linked to a specific type of client. The syntax
of the GETURL () function is as follows:

[String

Id] [, Record])

:=] GETURL (ClientTypel,

Company] [,

Object Typel [,

Object
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The clientType is also an option and can be set as Current, Default, Windows,
Web, SOAP, or OData. It is the type of client that you want the link to be opened in.
The other parameters speak for themselves. In the following example, the GETURL ()
function is used to generate a URL, based on an option provided in the request page.
Then, when you click on a customer in the chart, the corresponding page is opened

in the requested client:

Report 111 Customer - Top 10 List - Report Dataset Designer =R~
E..Data Type Data Source Name L.
Column TotalSalesCaptionL bl TotalSalesCaption ~
Calumn PercentofTotalSalesCaptionLbl PercentofTotalSalesCaption
|y [ coumn | CustomerURL M| CustomerURL
Column FORMAT({RecRef.RECORDID, 0, 10) CustomerBookMark
v
[+ [+ Help
C/AL Editor (BN = X
= Integer - OnAfterGetRecord({} [

IF Humber 1 THEN BEGIN
IF HOT CustAmount.FIND{'-") THEN
CurrReport .BREAK;
END ELSE
IF CustAmount.HEXT =
CurrReport .BREAK;
CustAmount ."Amount (LCY)"™ :
Customer .GET(CustAmount.Customer HNo
Customer .CALCFIELDS("Sales (LCY)","B
IF MaxAmount 8 THEH
HaxAmount := CustAmount."'Amount (LI
IF (MaxAmount > @) AND (CustAmount.™
BarText := PADSTR( " * ,ROUND{CustAmo!
ELSE
BarText H
CustAmount ."Amount (LCY)"

8 THEH

—CustAmount .""Amount

:= —CustAmount."'Amount (LCY)";

(Loy)";
B H
alance (LCY)");

CY)™;
Amount (LCY)" > @) THEN
unt."“Amount (LCY)™ /7 HaxAmount = 45.1),'*")

iz
CASE Client OF
Client::Windous:

-

Series Properties

CustomerURL := GETURL{CLIENTTYPE::Windows,COMPANYNAME, OBJECTTYPE::Page,21,Customer);
Client::Web:
CustomerURL := GETURL{CLIENTTYPE::Web,COMPANYNAME, DBJECTTYPE::Page,21,Customer);
client::Current:
CustomerURL := GETURL{CLIENTTYPE::Current,COMPANYNAME, OBJECTTYPE::Page,21,Customer);
EHD ;
J 7 wnx
v
< >
0 20 40 60 80 100
Mo Customer AE o
No Customer EIE o

Series Data

Change action options.
Visibility

Axes and Chart Area Enable as an action:

Markers O Mone
Legend (O Goto report
- @ Goto URL
Border Select URL:
Shadow [CustomerURL] ) |
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When you run the report in a Windows, Web, or Tablet client, the links will work
and you can link to the Windows, Web, or Tablet client.

Personally, I prefer to work with the GETURL function, as opposed to the &Filter or
&BookMark options. The link is very simple in the RDLC layout and does not require
a complex expression. You can also link to different client types and, if you export a
report to Excel, the links still work. A disadvantage is that the URL is added to the
dataset and so consumes resources. I sometimes also include an extra option in the
options tab so that the user can enable/disable the links.

The Tablet client does not have a report viewer, but you can export
a report to Excel and then use the hyperlinks in Excel.

When you include links in reports remember that, although the user can click on
the textbox or chart, the link itself is not underlined or in blue, as in a browser. You
might therefore want to underline the text and make them blue, to make it clearer to
the user where they can click.

An example of working with the three types of URLs is available in
the object: Customer - Top 10 List

Using internal bookmarks

Another feature is internal bookmarks. You can use internal bookmarks to
create a link that points to another location in the same report.

I have added two textboxes to the Customer-Top 10 report, 111 in the
following example:

«EXprs [&ExecutionTime] AN ‘ r
«Exprs =Expra =
«Exprs [&UserlD] BackgroundColor D Ne Coler
Backgroundimage
Expr Eookmatk RboveThelable
BorderColor Elock
— BorderStyle Solid
[@No_Custon [@Name_CustomerCaption] “ustomerCaption] :-ustomerCaption] BorderWidth Tpt
Calendar Default
INn_Gustome [Name Custamar ISales| GY Custor Ralancal G Cus CanGrow True
IFirstTotalCantion [Sum(Sales| CY €/ [SumiRalancel CY Canshrink Fals
IFirstTatalSalesC: FirstTotalSalas | FirstTotalRalance Color Il elck
IFirstParcentalTal: | «Fumry aFxars CustomProperties
DataElementhame
EEAETI S
BackgroundColor [ ne Color -
Gbio Table Backgroundlmage
\( Bookmark AboveTheChart )
_U 20 40 60 80 100 —rTr iFee
No Customer A~ BorderStyle Solid
1 BorderWidth 1pt
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I have entered some text in the Bookmark property of the two textboxes:
AboveTheTable and AboveTheChart. You can activate a Goto Bookmark link and
link to the bookmarks that you have just created in the Action properties of the two
textboxes, as follows:

S — [ R i r— =
T . ==

Text Box Properties Text Box Properties

Change action options. Change action options.

Enable 2z an action:
Mane

Enable at an ctice:
MNaone
Gt repont o to report
® Go to bookmark
G to URL

et mpressen for, Bockmarklink

Then, when you run the report and click on one of the textboxes, you will be
redirected to the other textbox and vice versa.

Bookmark and Select bookmark are strings or hardcoded text, but they can also be
expressions. For example, if you had two tables in a report, and would like to link the
detail level of one table to the detail level of another table, you could use expressions
to accomplish this.

Printing barcodes

You might need to print bar codes when you are designing reports that are used

in warehouse management, for example. Printing a barcode is actually very simple,
depending on the type of barcode, of course. In its most simple form, a barcode is
no more or less than a type of font. A barcode can be used to visualize numeric or
alpha-numeric characters using vertical stripes of different widths. This information
can then be scanned with barcode scanners.

This method of processing information can improve performance. For example,
when you are a warehouse employee and you need to pick items from different bins
in the warehouse to prepare shipments, then you also need to enter this information
in your ERP system, in our case Dynamics NAV. An item number can be made up of
many characters, and a lot of time is lost typing those numbers. You can simply scan
the number with a barcode scanner and it will be recognized by the system.
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r 4

Did you know that it's the whitespace in between the vertical
stripes that represents the barcode data and not the vertical
stripes themselves, as most people believe?

Let's have a look at an example. In Dynamics NAV you can register barcodes for
items as cross-references. In an item card, select the cross reference action, as shown
in the following screenshot:

ltem Category Code:
Product Group Code:
Service ltem Group:

Search Description:

Edit - Item Card - 1000 - Bicycle == =
- HOME | ACTIONS  NAVIGATE CRONUS Ltd, @ | Search (Cirl+F3)
@ [3 | B Units of Measure &% Substitutions [ Translations | [57 Entries - [D9Email s Attachment | [JiOnencte | £fRefresh 4 cral
a Elfy Variants ] Picture [ Statistics 3 Microsoft Word Notes T Clear Filter b AP OneNote
View Requisition . i - 3
X Worksheet L7 | & Dimensions [ElExtegded Texts [ dentifiers | & Item Tracing a3 Links 3 Goto Notes
Manage Process MastdiData History Send To Show Attached Page [ Links
1000 - Bicycle Show Attached
General
No.: HOME CRONUS International Ltd. @
Description: Bicycle ] \j 0= EZ E m _)ﬂﬁ & O Y?( i
Base Unit of Measure: Mew  View Edit Delete  Show Showas  Onelote Notes Llinks — Refresh Clear Find
List  List aslist  Chart Filter
Assembly BOM: Ne New Manage View Show Attached Page
Shelf No.:
Atormatic it Tedte: [tam Cross Reference Entries - [Typetofiter (3) | Cross-ReferenceType = [ 2|
Created From Nonstock Item: Filter: 1000

Cross-.. , Cros-..  Cross-Reference No. . Variant _ Unitof
Code Measure
v 123456789 , PCS

BICYCLE

OOr=
<l <]« I

.. Description

Next, I'm going to create a new report to display items with barcodes. You can use
the following dataset to get started:

Report 60028 Packt - CHO6-7 - Report Dataset Designer Item Cross Reference - Properties [=|=][=]
E..Data Type Data Source Name Property Value
|| = pataltem Ttem <Item> i 2~
Column Item,No.” No_Item Name <Item Cross Reference>
Column I[tem.Description Description_Ttem Indentation 1
= Dataltem Ttem Cross Reference <Item Cross Reference> DataltemTable Item Cross Reference
Column “Item Cross Reference”, "Cross-Reference Mo.” CrossReferenceMo_ItemCrossReference DataltemTableView ‘SORTING(Item Mo. Variant Code,Uni...
DataltemLinkReference <Item>
DataltemLink Item HNo.. )
Table View [a]x]
Key. .

Field
Cross-Reference Type|

Type
FILTER

Value
Bar Code

<] m

<]
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I will print the barcodes in the layout as labels. You can then print them and get
more information on the page, and also print them on sticky paper so that you can
use the stickers to put on your bins. You need to go to Report properties and use the
Columns setting:

Report.rdlc [Design] & X Reportxsd Properties
Report
[No_ltem] B
[Description_ltem] Classes
" |||I| Code Public Function B
2] _olumns
Celumns 3
ColumnSpacing Dem
ConsumeContamerWATespace Toe
[CrossReferenceNo_ltemCrossRefer CustomProperties
D thame

This will add three columns to the report. Only the first column is enabled in the
body. At runtime, the information will continue on the other columns.

I then added a list to the body and added four textboxes to it. I will display the
following descriptions in the textboxes:

¢ TItem No

® TItem Description

* Barcode (visually)

* Barcode (numerically)

A barcode is actually a font that you need to select in the textbox properties.

_ Inthis example I have used Font Free 3 of 9, which is a font that I
% downloaded from a website: http://www.barcodesinc.com/
VS free-barcode-font. To use it, download it, unpack the ZIP file
and install the font. Then relaunch Dynamics NAV.

Once you have downloaded the font, you need to install it to make it available in
the list of fonts.

CrossReferenceMo_ltemCrossReference Text Box
[Mo_ltem] o= oy | r?
[= scription, tteml, ] =] Font Free 3 of 9, 36pt, Default, Default, Default
| ”m FontFamily [86] Free 3 of 9
ﬁ FontSize 36pt
) FontStyle Default
FontWeight Default
TextDecoration Default
L[[CrosSF{eferenceI'U'U_ItemCrosSF{eﬂmJ Format
Hidden False
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Now, when you run the report, it will look as follows:

Print Preview \;lij

- CRONUS International Ltd!i-l(c?
Packt - CHO6-7 —\

{ 1

1200

Bicycle Back Wheel

123456789 24352354
1001 1310
Touring Bicycle Chain

2233445566 5346747847

Note that the columns are not visible when you run the report in preview mode,
you need to select Print Layout, or export the report to PDF, Word, Excel, or Print
for the columns to be visible. You can only see two columns in this example,
although I defined three columns at design time. This is because there are not
enough items in my database that have barcodes.

. Barcode fonts
D
Q You can download or purchase barcode fonts from several vendors

online. Simply perform an online search and I'm sure you will find
the font you require.

Report templates

When you are charged with building a lot of reports it typically involves a lot of
work that you always need to repeat. Having a template available that you can reuse
can drastically cut down development time. Dynamics NAV and Visual Studio both
have options available that you can use to create and reuse templates. Templates can
be report parts or even complete pre-built reports.
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One option, perhaps the best option, is to create a dummy report that contains the
look and feel of the reports that you need to develop, because it is in the database,
and so not bound to the filesystem or workstation that you are working on. For
example, the header and footer of most document reports always contain the same
information from the same tables, such as company information, including addresses
and logos, and/or the number of copies option. You can create one report with a
simple dataset, for example with an integer data item, and then build the report
layout based on that dataset. Then, save the report as an object in the object designer.
Then, every time you need to create a report with this basic layout, you can start
from the dummy report, design it and save it under another number and name.
After that, you only need to add the specific tables, bound to the current report,

to the dataset and finish the layout.

Although this is a very simple way to create a template report,
unfortunately I don't see a lot of companies that use this approach.
For some reason, most developers always use the start-from-scratch
%‘\ method. I recommend spending a little bit of time in creating one, or
g more, of these template reports and then reusing them, as it will save
time, and the time you save you can spend on the specific things you
need to create in your reports.

Another approach is to work with the report layout folder. Every time you create

a new layout for a report, Dynamics NAV uses a template for the report.rdlc

file. Why not modify this report . rdlc file and add all the necessary functions and
layout parts to it? The only downside to this approach is that this template does not
contain a dataset, so you can only use non-data bound fields or report parts.

The template is available in the folder where the Role Tailored Client and
Development Environment are installed. So, remember that this template is bound to
the workstation on which you are developing, and is not saved in the database.
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If you modify the template, you will need to manually deploy it to all the other
developers in your company if you want them to be able to use it.

I [+ 1| = | C\Program Files (x86)\Microsoft Dynamics NAV\80\RoleTailored Client\Rep.. - ©
Start Delen Beeld y o
i(__-:l - 1 | . crosoft Dynamics NAV\B0\RoleTailered Client\ReportLayout V| v} Zoeken in Reportlayout P

/ RoleTailored Client () Naam : Gewijzigd op Type Grootte
. Add-ins -
ENU Ul Report.rdic RDOLC-bestand 2 kB
) i-| Reportxsc Visual Studio Data... 1kB
. en-US .
=] Reportuxsd XSD-bestand 1kB
. FRE & . .
= Report.x Visual Studio Data... 1kB
. fr-BE 0 . .
Microsoft Visual 5... 2kB
. Images
NLE i templaterdic ROLC-bestand 2 kB
) -8 B{Template_l.rdlc RDLC-bestand 2kB
. nl-
=] Web.config CONFIG-bestand 1kB
. Reportlayout
JSLT v
8 items

You can see the template in the preceding screenshot. The folder is: :\

Program Files (x86)\Microsoft Dynamics NAV\80\RoleTailored Client)\
ReportLayout and the template is the report . rdlc file. To modity it, you can
open the ReportLayout . sln file in Visual Studio, which is the solution file.

Be careful to use the correct version of Visual Studio. If you use
a newer version of Visual Studio, it may ask you to upgrade. In
% that case, don't do it, because it will cause errors whenever you
L need to create a new report layout in Dynamics NAV. I therefore
recommend backing up this folder, so that you can revert back to a
stable version if something goes wrong.
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LRl Feportadic [Design] =
@ e-f0Hf A=
¢h Salution Explorer {Chle

71 Sohution Repunlayout’ | projec)
4 S} Beoonl o

ange page units, size, and margingifo
Vanables
hes Centimeter
Faper sire
Crentation:
Zl
Portrait Landscape
Paper size: Witk Height:
m v| [2fem g 28Tcm
Margins
Lefs: Righe:
fem = fem
Top: Bottom:
o e =
ﬁ Help ak Caneel

When you open the template in Visual Studio, you can go to Report Setup and
change the default settings for pagination such as height, width, margins, page size,
and so on. You can also open report Code tab and add your own functions to it. It's
even possible to add a page header and footer, with embedded images. You can
access the toolbox in the body and add Tablixes and other controls to it. The only
thing you don't have is a dataset. So, basically, you can prepare a default report
layout using unbound report controls and properties.

There's a third way to reuse report parts or create templates. It is actually similar to
the above mentioned method but, instead of modifying the report .rdlc file, you
need to copy/ paste the file and rename it as, for example, template.rdlc. The next
time you open the layout for a report, you will then see the template.rdlc file in the
solution explorer.
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So, first you copy, paste and rename the report .rdlc file as template.rdlc:

=] Report.rdl

|§] Report.xs

= Reportxsd

E] Report.xs

EE ReportLayout.sln

- ternplate.rdlc

=] Web.config

Then you create a new report, or open an existing report and open the layout in
Visual Studio. Then, open Solution Explorer and open the Template.rdlc file.

When you try to add a Tablix to it, you will see the following window, in which you
can bind the Tablix to the dataset:

Choose the Dataset
MNarne: Fields:
DataSet1 Field Name Type Name
Data source:
DataSet V| | New...
Available datasets:
Result v
o ] o
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Then, you can add rows, columns and apply formatting to the Tablix, as shown in
the following example:

template.rdic [Design] & ¢ [ qautr =] ~ | Solution Explorer
@l e-20ap| &=

Search Solution Explorer (Ctrl+S)

1 Solution ‘ReportLayout6025' (1 project)
4 Reportlayout
T Report.rdic
b 22 Reportusd
(1 Reportlayoutf0025.sln
T template.rdic
¥1 Web.config

|

You can add multiple tables to the report body and apply formatting properties.
For example, you can pre-set the font, font weight, font size, textbox or row height
and width, the padding (left, right, top, and bottom), and so on. Setting these
properties always takes a lot of time, so predefining them in the template will
reduce report development time.

You can also pre-set the values for dynamic properties, using expressions like
changing the background color of even and odd rows, using the following
expression:

=Iif (RowNumber (Nothing) MOD 2, "even color","odd color").

You can then define the GetData and SetData functions, variables, and so on,
for the document reports. When you are ready, save the file using Ctrl + S or the
Save button.

You will then see Template.rdlc in Solution Explorer when you are in the layout
of any report, using Visual Studio. You can then open the Template.rdlc file, copy
the Tablix and paste it into the Report . rdlc file. Now you can reuse report parts
that contain preformatted properties. You can even create multiple Template.rdlc
files and add them to the Report Layout folder.

Your template report can also contain a report header and or footer in which

you can predefine controls to hold the company logo, address and page numbers.
I recommend putting these fields into a Rectangle, so that, when you want to
copy it, you only need to copy and paste the rectangle.

There are many websites and blogs about Dynamics NAV where
you can download similar templates. This is Claus Lundstrum's
blog: http://mibuso.com/blogs/clausl.
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Using a report setup table

Sometimes, when you create a report, you also create a request page, so that the user
can set up the report layout according to options they specify in the Options tab of
the request page. Similarly, you can also create a report setup table that contains
information about the report layout. You can then create a page so that users can
change the fields in this table, because the information is stored in a table. Then,
when you create a report, you can query this table to fetch the information that you
will use in the report layout.

There's actually already an example of this principle used in document reports.

You might remember the company logo that can be hidden or displayed on the left,
middle or top of a document. The field is stored in the sales and Receivables
Setup table and is named Logo Position on Documents. The logo is placed in the
dataset and displayed on the left, middle or right of the report header depending on
its value, in the onPreReport trigger of most document reports, such as Report 206
Sales - Invoice.

The idea is to assemble all of these kinds of fields into a single report setup table and
reuse it when you create a report I have also mentioned creating and using report
templates in this chapter. The information you define in this report setup table is
perfect to add to your report templates.

You can even take this idea to the next level and combine a template report with a
report setup table. Think about the report header in most document reports. It almost
always contains the same information such as the company information and logo
and address fields, and information about the document. You might create a dummy
table that contains all of those fields. For the purpose of this example let's name the
table Document Header. Add some fields to the document header table such as a
document number field and eight address fields. Then, create a report that uses the
Document Header table as a data item and create a layout for the report that displays
those fields, as in the header of a document report. Then, in the C/AL code of the
report, all you need to do is write code that fetches the data from the real table and
copies it over in our dummy document header table. After that, the layout does not
require any modification.

[262]




Chapter 6

Then, imagine, instead of using only a document header table, you also include a
document line table, and so on. The layout of the report is built upon the dummy
tables. The data is put into those tables via C/ AL code. Whenever you need to create
or run a document report, you only need to modify the C/AL code, not the layout.

Then, to make the report even more flexible you might build in some options. You
can let the user decide which field needs to be displayed where in the report setup
table. You need to take into account the information stored in the report setup
table in the code that fills the buffer table. This is similar to the logo position on
documents, but for other fields. You can use C/ AL code or even expressions in the
report layout to hide or show fields, rows, and tables, and so on, dynamically.

This might seem like a far-fetched idea and a lot of work, but you only need to

do this once and then you can reuse this document template report for all your
documents and all your customers. If you are a partner selling and implementing
Dynamics NAYV this will have a huge return on investment. In fact, I have come
across some partners in Belgium and Denmark who have already created this type of
document template.

. We will return to this principle of using a dummy table in more
% detail using an example in the next chapter, where we will use it
= as a performance improvement. This type of table is also referred
to as a buffer table.

Report logging

Did you know that, every time you run a report, the system executes a function in
code unit 1, application management to determine whether the report has a custom
layout or only a built-in layout? You can use this to your advantage to implement
report usage logging. In the following example, I will demonstrate how you can
implement a log table that will keep track of who is running which report at what
moment, and also which layout was used to render the report.
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First, let's create a log table. The table is named Report Execution Log;:

Table 70000 Report Execution Log - Table Designer === CustomlLayout - Properties = [&][=]
E.. Field No. Field Name DataType Length Description Property Value
v 1 Entry No. Integer Field No. 6 ~
v 2 Report No. Integer Name CustomLayout
v 3 Report Name Text 30 Caption <Customlayout:
v 4 User ID Code 20 CaptionML <Undefined>
v 5 Execution Date DateTime Description <>
[ 354 6 CustomLayout Option Data Type Option
Enabled <Yes>
TnitValue <Undefined>
FieldClass <Narmal >
kickp AltsearchField <Undefined>
OptionString No,RDLC,Word
Table 70000 Report Execution Log - C/AL Editor [son|[sE ] | |OptionCaption <Undefined:
= CustomLayout - OnValidate{} = OptionCapfionil <Undefined:>
ElankNumbers <DontBlank>
S CustonLayout — OnLookup() Bankzero <=
SignDisplacement <0=
InsertRecord{ReportId : Integer;lLayout : 'Nu.RDLC.Murd"h AuteFormatType <0
IF FINDLAST THEN; AutoF ormatExpr <>
“Entry No." 1= “Entry Ho." + 1; CaptionClass <>
“Report No." := Reportld; Editzble <ves=
“User ID" 1= USERID; MinValue < b7
“Execution Date" := CURRENTDATETIHME;
CustomLayout = Layout;
INSERT; | ‘

It contains fields which log who is running which report, at what moment, and

the type of layout. The table also contains an InsertRecord () function that you can
call to insert a record. Next, you need to open Codeunit 1, Application Management
and look for the function named HasCustomLayout (). You can add the following
code there:

IZ HasCustomLayout{ObjectType : 'Report,.Paqe’;0bjectID : Integer) : Integer

/# Return value:

f# 8: NHo custom layout

F# 1: RDLC layout

f/ 20 Word layout

IF ObjectType <> ObjectType::Report THEH
ERROR{NotSupportedErr);

FFLLTAL s:
ReportExecutionLog.InsertRecord(0bjectID,ReportLayoutSelection_HasCustomLayout(0ObjectID});
J/TRT e>>
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Every time a report is executed it will be logged in this table, as you can see in the
following screenshot:

Entry
Ma.

L= T R S,

10

12
13

15
16

17

Report Execution Log -~

Report Mo,

1306
1306
1
1306
1
1
1
11
1
60025
60025
60025
60025
1306
1306
60026
60026
60026

Report Name

Mini 5ales -
Mini Sales -
Customer -
Mini Sales -
Custorner -
Custormer -
Customer -
Custormer -

Customer -

Invaoice
Invoice
Top 10 List
Invoice
Top 10 List
Top 10 List
Top 10 List
Top 10 List
Top 10 List

Packt - CHO53-4
Packt - CHO3-4
Packt - CHO53-4
Packt - CHD5-4

Mini Sales -

Mini Sales -

Invoice

Invoice

Packt - CH05-5

Packt - CH05-5
Packt - CH05-5

User ID

STEVENR\STEVEN
STEVEMR\STEVEN
STEVEMR\STEVEN
STEVENR\STEVEN
STEVENR\STEVEN
STEVENR\STEVEN
STEVEMR\STEVEN
STEVENR\STEVEN
STEVENR\STEVEN
STEVENR\STEVEN
STEVENR\STEVEN
STEVEMR\STEVEN
STEVENR\STEVEN
STEVENR\STEVEN
STEVENR\STEVEN
STEVEMR\STEVEM
STEVEMR\STEVEN
STEVENR\STEVEN

Type to filter (F3)

Execution Date

8/04/201510:34
8/04/201510:38
8/04/201510:38
8/04/201510:48
8/04/201510:49
8/04/201313:33
8/04/201513:34
8/04/201512:35
8/04/201512:36
13/04/2015 &:50
13/04/2013 &:31
13/04/2015 852
13/04/2015 8:52
13/04/2015 11:35
13/04/2015 11:36
13/04/2015 12:11
13/04/2015 127
13/04/201512:18

Entry Mo. v |2
Mo filters applied

CustomLayout

Neo

Mo

Mo
Mo

This is proof of concept implementation, but you can imagine how you could
modify this to log even more information. You can also build a report using this
table as a data source, and display the reports that are executed the most. This kind
of information is very useful when you are confronted with an upgrade and need to
determine which reports should be upgraded first.

The fixed header problem

I have seen this a couple of times and therefore wanted to mention it here briefly.
When you print a report, for example a document report, the report might be printed
for multiple records (documents, customers, and so on) at a time. If you see that all
the headers contain the same information, it could be down to two causes.

[265]



Tips and Tricks

First, you might not be using the setData function correctly. A different version of
RDLC is used depending on the version of Dynamics NAV. In RDLC 2010, which is,
at the time of writing, the latest version, if a textbox is hidden, then the expression for
the value property is not executed. If that's the case then your header will be blank.

If the header is not blank but always contains the same information then check if the
textbox that executes the setbata function is in the correct container. The list usually
contains the groupings on the document number and output number. You can use
the document outline tool to do this. Select View, Other Windows in the menu, and
then Document Outline. The document outline will give you a tree view look at the

layout of the report:

VIEW | WEBSITE BUILD
2 Open

Open With...

Solution Explorer
Team Explorer

Server Explorer

SQOL Server Object Explorer

7o E]

-—
L

Bookmark Window

T

Call Hierarchy

Class View

Code Definition Window
Object Browser

Error List

OQutput

Start Page

Task List

Toolbox

AT e 0L

Matifications

Find Results
Toolbars

E2  Full Screen
All Windows

©  Mavigate Backward
Mavigate Forward
Mext Task
Previous Task

K& Properties Window
Property Pages

H Report Data

DEBUG

TEAM  FORMAT

Ctrl+Alt+L
Ctrl+p, Ctrl+M
Ctrl+Alt+5
Ctrl+p, Ctrl+5
Ctrl+ K, Ctri+W
Ctrl+Alt+K
Ctrl+Shift+C
Ctrl+p, D
Ctrl+Alt+)
Ctrl+p, E
Ctrl+Alt+0

Ctrl+p, T
Ctrl+Alt+X
Ctrl+W, N

Shift+Alt+Enter
Shift+Alt+ M
Ctrl+-
Ctrl+Shift+-

F4
Shift+F4
Ctrl+ Alt+D

REPORT TOOLS TEST ANALYZE WIND

Document Qutline - Report
Gl Expand All & Collapse All
E|--- Report

=& Body
-8 list1 Tablix
E||:| list1_Contents Rectangle
- [EH TableVAT Tablix
-EH TableVATLCY Tablix
-[EH TableLines Tablix
-[EH HeaderDim Tablix
- [ TableSaleslnvLine Tablix
-8 list2 Tablix
-8 TableVATClauses Tablix
-8 Tablix2 Tablix
[ Group1 Text Box
[ Textbox8 Text Box
-3 Page Header

- E-E-E-E

o-E-&

J/

Y

E  Command Window
QTJ Web Browser
gt PageInspector

Ctrl+Alt+A
Ctrl+Alt+R

2 Load Test Runs

Source Control Explorer

@  Data Tools Operations

€ Web Publish Activity

Package Manager Console
Browser Link Dashboard

= Document Outline Ctrl+Alt+T J

I History

€] Pending Changes
& Property Manager
% Resource View

F# Interactive

Ctrl+Shift+E
Ctrl+Alt+F
& Code Analysis

&1 Code Metrics Results
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If the custaddr textbox or, in this case, TableSalesInvLine is moved outside List1,
then the setDate function is only executed for the first record and so the header will
always contain static information. In the case of invoices this means they will all be
sent to the same customer and that's not a good idea.

Now, even if you do everything right, then it will go wrong if you export the report
to Word. Word does not support dynamic headers. The report header in the rdlc
layout is transformed into a header in the Word document that is generated. This
Word page header can only display static text and it will show the first page's
information on every page:

Posted Sal | . I Show Assembly Components:  []
oste ales Invoic Show Additional Fee Note: O
A
No. . Sellto Posted Sales Invoice
Customn... 5 .
ULELLE 1L (¢ Whee  no. s woaoo1|1oaooD
103002 20000 X And Sell-to Customer Mo, * s Enter a value.
103003 30000 X And Mo. Printed 7 is Enter a value.
103004 50000
= Add Filter
103005 49525252
103006 49525252
103007 49858585
103008 49858585 L Cancel
103009 49858585 HD!E H!Eraesee =
103010 49633663 Autohaus Mielberg KG e 1
i ft Word — Ctrl+Shift+W
101 6T Deanstuio Grunden Qoo cosnien)
cronus
Lﬂiep—hﬁum-\
( Van Jerp Kantoarinnchting Paging 1van 1
Dhyr, Kevin Verboort CROMUS BELGIE NV
Geinplantsozn 2 De Ring 5
2800 MECHELEN Zonell
Belgig 2800 MECHELEN
Factureren_aan 10001 Telefoon +32 (0)2 424 64 60
Ondememingsn- 0996000057 E-mail info@thinkaboutitbe
Startpagina
Factuumr. 103001 COndememingsns 0058315.707
. . Giranr. 882-9999
Eosekingsdatum 25. januar 2016 Bank Rabobank
Yenvaldatum, 25. februari 2016 Rekeningnr. 99-99-888
Documentdatum 25. januar 2016 Yerkoper Koos Splinter
Betalingsvoorwaarden. 1 mgand/2% B dagen
Verzendwijze Af magaziin
Verzenddatum 25/01/2016
\ Inclusief btw Mee )
— —
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This is the case when you run a report that has an rd1c layout and then export
it to Word.

I'm not sure if this is a bug or if it's by design, but it has been the case
s since Dynamics NAYV 2009 and it's still so in version 2015.

Summary

In this chapter we have learned some tips and tricks, such as working with
hyperlinks, displaying header or footer information on specific pages, and
transheaders and footers. I will explain how you can keep the performance
of a report as fast as possible in Chapter 7, Performance Optimization Techniques.

The next chapter covers very important concepts and recommendations on
how you should build your dataset and layout, so that your reports remain at
optimum performance at all times.
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This chapter is all about performance optimization techniques. I will start with some
recommendations about how you can build the dataset and layout of a report so that
it will remain as efficient as possible. Then I will introduce you to techniques such

as using a buffer table and query when building the dataset of your report. It will
involve some preparation but, in the end, you will benefit from the advantages that
this approach brings.

Performance recommendations

When you create a report, there are always two phases, the construction of the
dataset and the creation of the layout. I will provide some recommendations for
the report development process with performance in mind.

Although you can probably achieve your goal without following these guidelines,
you will notice that, after a while, when the database grows and more users run the
system, things get slower. That is why it is important to always have performance at
the forefront. The idea is to prevent problems occurring, instead of having to solve
them when they eventually do.

The dataset

When you create your dataset, you can make changes without major consequences.
If your report has a layout already then modifying the dataset will have a big
impact and, as a result, you will probably also need to spend some time updating
the layout accordingly.
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There are a couple of techniques you will need to use:
* Optimize the C/AL code for the report. For example, use currreport . skip,
caLcsuMS, and use variables instead of data items
* Reduce the number of columns
* Reduce the number of rows
* Apply filters in the request page
* Use the job queue to generate the report on the server
* Use the report inbox/scheduling to generate the report on the server

* Use the startsession function in a separate code unit to generate the report
in a separate session on the server, and then export it to Excel, PDF, or Word

* Use a code unit to run the report and save it to PDF, Excel, or Word

Captions and labels

Using the include caption property and the labels; functionality is an easy way to
add multi-language functionality to your report.

If multi-language means generating the report in the language of the user, then use
captions and labels. If it means generating the report in the language of the recipient,
then you need to add the captions to the dataset. (Multi-language was discussed in
Chapter 5, Document Reports.)

If a field does not need to be translated or if the caption is not used
*  in the report layout, then don't add it. I often see reports where
% all fields have the include caption property enabled, just in case.
Of course, although minimal, this will have a negative impact on
performance because the report will require more resources.

When a report is upgraded from a previous version of Dynamics NAV, then all
captions, by default, are in the dataset. You should take the time to move those
captions to the parameters of the report (using include captions and labels). This will
remove the caption fields from the dataset at runtime and so improve performance.

An example of such a report is Report 1 Chart of Accounts. Although the
version number of the report, NAVIV17.10, implies it has been developed for
version 7.1, which is 2013 R2, it does not use captions or labels, but sends the
captions to the dataset.
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* There are many more reports similar to this, In order to find
them, put a filter in the object designer, in the version list
’ column and look for: @*NAVW17.10%*.

Also in the C/ AL code of the report there's isn't any code that changes the language,
as with document reports:

CurrReport .LANGUAGE := Language.GetLanguageID ("Language Code") ;

This is an example of the preceding code:

Report 1 Chart of Accounts - Report Dataset Designer [= )= ]=]
E.. Data Type Data Source Name L..
=) pataltem G/L Account <G/L Account>
Column COMPANYMAME COMPANYMAME
Column CurrReport.PAGENO CurrReport_PAGENC
Column TABLECAPTION +'": ' + GLFilter G_L_Account_ TABLECAPTION GLFilter
Column GLFilter G Filter
Column art_of_AccountsCaptionLol art_of_AccountsCaption ‘
Column CurrReport_PAGENOCaptionLbl CurrReport_PAGENOCaption
Column FIELDCAPTION(™Mo.) G_L_Account__Mo__Caption
Column PADSTR____ G_L_Account__Indentation___2__ G_L_Account_... PADSTR____ G_L_Account__Indentation__2__ G_L_Accoun..
Column G_L_Account__Income_Balance _CaptionLbl G_L_Account___Income_Balance_Caption
Column G_L_Account___Account_Type_CaptionLbl G_L_Account___Account_Type_Caption
Column G_L_Account_ TotalingCaptionLbl G_L_Account_ TotalingCaption
Column G_L_Account__Gen__Posting_Type_CaptionLbl G_L_Account___Gen__Posting_Type_Caption
Column G_L_Account___Gen__Bus__Posting_Group_CaptionLbl G_L_Account___Gen__Bus__Posting_Group_Caption
Column G_L_Account___Gen__Prod__Posting_Group_CaptionLbl G_L_Account__Gen__Prod__Posting_Group_Caption
Column G_L_Account_ Direct_Posting_CaptionLbl G_L_Account_ Direct_Posting_Caption
s Column G_L_Account__ Consol__Translation_Method_CaptionLbl G_L_Account_ Consol__Translation_Method_Caption J
R ——————
NE C/AL Globals = =]E=]

Variables | Text Constants | Functions

f Chart of Accounts N
CurrReport_PAGENOCaptionLbl Page
PADSTR, G_L_Account__Indentation__ 2_ G_L_Accou... MName
G_L_Account__Income_Balance_CaptionLbl Income,Balance
G_L_Account___Account_Type_CaptionLbl Account Type
G_L_Account__TotalingCaptionLbl Totaling #
G_L_Account__Gen__Posting_Type_CaptionLbl Gen. Posting Type
G_L_Account__Gen_ Bus__ Posting_Group_CaptionLbl Gen. Bus. Posting Group
G_L_Account___Gen__Prod__Posting_Group_CaptionLbl Gen, Prod. Posting Group
G_L_Account___Direct_Posting_CaptionLbl Direct Posting

L. G_L_Acrount___Consel__Translation_Method_CaptionLbl Consol. Translation Method y

Help

As you can see, the report contains text constants as columns in the dataset.

> The column names contain underscores, this is an indicator that it is
“ an upgraded report because, column names contain underscores by
g default in Dynamics NAV 2009.
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When the report runs, the dataset contains values for these captions on every line,
and these are repeated on every record:

You can see the following in the RDLC layout of the report:

[First{G_L_Account__TABLECAPTION GLFilter)]

[First{G_L_ [First{PADSTR, G_L_Account__Indentation [Fir [First{G_L_J/ [Fir [First{G_L_Account__To [First| [First| [First{G_| [First{G_L_Accov

All textboxes use a First () expression in the table header, where the captions are
shown, for example: =First (Fields!G_L_Account__ No__ Caption.Value). This
means that only the captions of the first record in the dataset are used.

You can optimize this report in different ways:

* Replace the captions using labels or the include caption property

* Move the captions to a new, separate, integer data item, which is filtered to
add only one row to the dataset

By doing so, you will remove a lot of information from the runtime dataset and, as a
consequence, the report will use fewer resources and will be faster.

Remove unused columns

You always need to be aware of the columns, and only include the ones that are
displayed in the report.

An example of this is that, when you look at a report upgraded from Dynamics
NAV 2009 to a later version, you can see that there are a lot of columns in the
dataset that aren't used anywhere in the layout of the report. These fields are in the
dataset because they were used in the classic layout of the old report, but not in the
RDLC layout.
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You can open the layout of the report in another editor to see if a field in the dataset

is used or not.

The way to do this is to use Solution Explorer in Visual Studio. When you right-click
on the report.rdlc file, you can open it in an editor of your choice, as shown in the

following screenshot:

Ml Solution Explorer -~ 1 X
= @l e-2uach &=
Search Solution Explorer (Ctrl+§) P~

a1 Solution 'ReportLayout208' (1 project)
4 BLB ’

ut206.5In

Scope to Tgs

Ijg New Solutiih Explorer View

Exclude Froffd Project

M cut Ctrl+X
[} Copy Ctrl+C
X Delete Del

¥ Rename

pen With - Report.rdic

Choose the program you want to use to open this file:

JSON Editor

Automatic Editor Selector (XML)
XML (Text) Editor

XML (Text) Editor with Encoding
HTML Editor

HTML (Web Forms) Editor
HTML (Web Forms) Editor with Encoding
55 Editor

SCSS Editor

LESS Editor

Binary Editor

Resource Editor

B

Add...

Remove

Set as Default

Then, in the editor, you can use the search and replace functions to change references
to fields that have been removed or renamed in the dataset.
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For example, in Report 216 Archived Sales Order, there's a field in the dataset
named DimText_Control80, as you can see in the following screenshot:

Report 216 Archived Sales Order - Report Dataset Designer EI@
E.. Data Type Data Source Mame L...
= Dataltem Integer DimensionLoopl -~
Column DimText DimText
» Column DimText pimText Control3o]
Column Mumber DimensionLoop1_Number W
= + ¥ Help

When I open the RDLC layout in Notepad, and search for the field
DimText_Controlso, I see the following;:

[= Report rdic Jl

191 <Field Z{ame=”DimText_ControlBO|":>

152 <DataField>DimText ControlBO</DataField:>
163 </Field>

This indicates that the field, as expected, is a part of the dataset of the layout. But
there's no other reference to this field in the RDLC file anywhere. This indicates that
this field is not used in the RDLC layout, and thus should not be in the dataset, so I
should simply remove it. This is a simple example of how you can figure out if a field
in the dataset is referenced anywhere in the layout.

You can also use Notepad, or Notepad++, which is a free alternative
i with color recognition from http://notepad-plus-plus.org.

As a precaution, I recommend making a backup of your report (or report layout)
before you make modifications to the rdlc file with an external editor. If you make a
mistake in the rdlc file you will no longer be able to edit it with Visual Studio.

Optimize the usage of BLOB fields

When you add a database image to the dataset of a report, then the data type
of the field is a Binary Large Object (BLOB). A BLOB datatype can potentially
hold up to 2 GB of information. By default, a BLOB field that is added to every
record in the dataset can inflate the size of the dataset dramatically. It should
therefore not be available on every row of the dataset and you need to make
sure you only add it once.
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There are two ways of implementing a BLOB field, either you add it in the dataset
and write C/ AL code to clear it, or you add/move the field to a separate integer data
item, at the beginning or the end, which only holds one row of data.

Once, when I was creating a document report for a customer, they were using a
company logo with a size of about 500 KB. You might think that this is not so big, but
when I ran the report it took about 30 seconds to render. Then I added some code to
the dataset that cleared the image field after the first record and the report rendered
in a few seconds. When you print one invoice, 30 seconds might seem acceptable, but
when you are printing multiple invoices, it is not.

Performance is all about perception. Once the users believe that the
application is slow, you can implement performance improvements

to speed up the application, but the perception will be that it is still
o~ . . . . . . .
slow. Getting it right from the beginning is the best way to avoid

negative perceptions.

Let's look at an example of how you can optimize the usage of a BLOB field.

The idea is to have the logo, or BLOB field, only in one row in the dataset. There are
two ways of doing this. The first is to use a separate integer data item, filtered on one
row. If you are applying this technique in an existing report, however, it will involve
retesting the layout and that can take some time, especially in document reports.
Another technique is to leave the dataset as it is and add code to the triggers to clear
the BLOB field after it has been added to the dataset in the first iteration. You can use
the CLEAR () function to clear a field.

A nice example of this is available in Report 1306 Mini Sales Invoice. You will see
the following code in the OnPreDataItem() trigger of the header data item:

FirstLineHasBeenOutput := FALSE;

Then, in the onPreDataItem() trigger of the line data item, there's this code:

FirstLineHasBeenOutput := FALSE;
CompanyInfo.CALCFIELDS (Picture) ;

So here the BLOB field and picture, is calculated. Next, in the onafterGetRecord ()
trigger of the line data item you will notice the following code:

IF FirstLineHasBeenOutput THEN
CLEAR (CompanyInfo.Picture) ;
FirstLineHasBeenOutput := TRUE;
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The first time a line is added to the dataset the variable is false. From the second
line on, the variable is set to true and the BLOB field is cleared. The column
CompanyInfo.Picture is in the header data item of the report but, if you run the
report and open the runtime dataset, you will see it is cleared when it needs to be
and so the performance impact is reduced:

About This Report: Sales - Invoice

CompanyAdd.. CompanyAdd.. CompanyAdd.. CompanyAdd.. CompanyAdd.. CompanyAdd.. CompanyHo.. CompanyEMafl CompanyPicture

ECRONUS\ntem..‘ESThE Ring Westminster W2 8HG London -

... 3TheRing Westminster W2 8HG Lenden
CROMUS Intern... 5 The Ring Westminster W2 8HG London
CRONUS Intern... 5 The Ring Westminster W2 8HG London
CRONUS Intern... 5 The Ring Westminster W2 8HG Londen
CROMUS Intern... 3 TheRing Westminster W2 8HG Londen
CROMUS Intern... 3 TheRing Westminster W2 8HG Lenden
CROMUS Intern... 5 The Ring Westminster W2 8HG London
CRONUS Intern... 5 The Ring Westminster W2 8HG London

< w

As you can see in the preceding screenshot, the field is in the dataset and contains
data for every header but not for every line. You can remove the Picture field from
the header data item and put it on a separate integer data item to further optimize
the dataset, filtered on one row.

The asterisk is used in the dataset to indicate that a BLOB field
Vs contains a value.

Although this technique is available is some Dynamics NAV reports, it is not applied
in all reports or document reports. For example, the Reports 206 Sales Invoice or
Report 208 Sales - Shipment still use the old and expensive way of handling logos. I
strongly recommend implementing the new technique in all document reports.

Moving the BLOB field to separate tables

BLOB fields should not be created in normal tables, such as Customer,
Vendor, and so on. It's better to move BLOB fields to separate tables
so they will only be queried when required. For example, when you
M run the customer card/list page or report, even when you don't put
the BLOB field on the page or in the dataset of the report, the database
Q drive generates a select * statement which might cause the field
to be retrieved from the database, especially when AutoCalcField
properties or functions are used in the page or report object. Moving
BLOB fields to separate tables avoids this performance penalty. This
problem might be fixed in the latest version of Dynamics NAV but, in
previous versions, I have seen this causing performance issues.
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Variables and setup information

As with BLOB fields, you should move all variables and setup fields to an integer
data item filtered on one row. Variables and fields that hold the same value for every
record in the dataset should not be repeated for every record.

As an example, import object: Packt - CHO07-2. Here is that dataset:

Report 60078 Packt - CHO7-2 - Report Dataset Designer
E.. Data Type Data Source Mame L....
|2 (FEEEE [+ Customer <Customer>
Column Customer,"Mo.™ Mo_Customer
Column Customer Name MName_Customer
= Dataltem Company Information <Company Information>
Calumn “Company Information” Name Mame_CompanyInformation
Calumn "Company Information” Picture Picture_CompanyInformation
=  Dataltem Sales & Receivables Setup <Sales & Receivables Setup>
Calumn "Sales & Receivables Setup”."Logo Position on Documents™ LogoPositiononDocuments_SalesReceivablessetup
Column HideDetails HideDetails
+ =+ 1| 4 Help
"
Mo_Custormer Mame_Customer Mame_Companylnformati... Picture_Comp.. LogoPosition.. HideDetails *
01121212 Spotsmeyer's Furnishings CROMUS International Ltd. < <
01121212 Spotsmeyer's Furnishings L < Left Neo
01445544 Progressive Home Furnishings CROMUS International Ltd. < ESY
07445544 Progressive Home Furnishings 3 < Left No
07454545 Mew Concepts Furniture CROMUS International Ltd. = < <
01434545 New Concepts Furniture 3 < Left No

As you can see, the Company Information, Sales Setup and HideDetails columns
are repeated for every customer record. You can optimize this dataset as follows:

Report 60079 Packt - CHO7-3 - Report Dataset Designer [= =] =] Integer - Properties = [[B][=]
. i " .. Property Value
'S Dataltem Integer <Integer= i) 10 ~
Column CompanyInformation.Name Name_CompanyInformation Name <Integer>
Column Companylnformation Picture Picture_CompanyInformation Indentation <0>
Column SalesReceivablesSetup. "Logo Position on Documents™  LogoPositiononDocuments_SalesReceivablesSetup Integer
Column HideDetails HideDetalls DataltemTableview SORTIN er) WHERE... -9
Column Customer. No.” Table View
Column Customer Name
Key. oo piumber] *
Order. . oo v v -
Help Table Filter . . . . . . . [Number=CONST(1)
C/AL Editor [ ) oK Cancel Help
= Documentation()
C/AL Globals =8 BN E=S)
= OnlnitReport() =
Functions
= OnPreReport() \
CompanyInformation.GET; Length
CompanyInformation.CALCFIELDS{Picture);
salesReceivablesSetup .GET; Company Information CompanyInformation
Record Sales & Receivables Setup SalesReceivablesSetp
<
v
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As an example of the optimized dataset, you can import object: Packt - CH07-3.

Here, I replaced the data items for Sales & Receivables and Company
Information with variables and added them to an integer data item. The dataset of
this report looks as follows:

About This Report: Packt - CHO7-3

Name_Compa.. Picture_Comp.. LogoPosition.. HideDetails MNao_Customer Mame_Customer

Left Mo < <

= L o1121212 Spotsmeyer's Furnishings
Ee < < L 01445544 Progressive Home Furnishings
LS < LS LS 01454545 New Concepts Furniture

This dataset contains all the required information, but nothing is repeated on
multiple rows, and the size of this dataset is smaller. You can see the size of a
dataset by exporting it to an XML file. In the About This Report feature of a
report there's this button:

ACTIONS

(U9 Email as Attachme E,}Emc-rt as XML} &= Print Page...

ﬂg Microsoft Word
BH Microsoft Excel

This exports the runtime dataset to an XML file. Simply do this before and after an
optimization and compare the file size.

Avoid unnecessary rows

When you have removed all unused columns and optimized BLOB fields then it's
time to remove all the rows that are not required in the dataset.

Then, for example in the case of a top X report, you need to apply the appropriate
filters. As you know, you can create and apply filters in the RDLC layout, but only
if that's really necessary. Filtering should be done in the report dataset designer and
you only need to send those rows to the layout that are actually required.
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In order to do this, you might also experiment with your data items, the way that
they are indented and in what order you put them in the report dataset designer.
Sometimes, by rearranging the data items, you will end up with a smaller dataset.
For example, if you compare Sales-Invoice (206) with Mini Sales-Invoice (1306) you
will see that the same information is available in both datasets, but the data items are
in a different order.

Report totals

You can improve report performance and decrease the size and time it takes to
generate the dataset by using buffer (or temporary) tables, An example of this is the
usage of the report totals buffer table in the Report 1306 Mini Sales - Invoice.

In the dataset of this report there's the following data item named Report Totals
Buffer:

Report 1306 Mini Sales - Invoice - Report Dataset Designer == =] ReportTotalsline - Properties | = [ & | 2 |
- T " L. Property Value
» = Dataltem Report Totals Buffer ReportTotalsLine A D 141
Column Description Description_ReportTotalsLine Name ReportTotalsLine
Column Amaunt Amount_ReportTotalsLine Indentation 1
Column “Amount Formatted™ AmountFormatted_ReportTotalsLine DataltemTable Report Totals Buffer
Column “Fonit Bold™ FontBold_ReportTotalsline DataltemTableView SORTING(Line No.)

“Font Underline” FentUnderline_ReportTotalsLine DataltemLinkReference <Header>

Column

DataltemLink <Undefined>
Column TemplineFeehoteOnReportHist.ReportText  LineFeeCaptionText ReqFilterHeading <=
=  Dataltem Integer Totals ReqFilterHeadingML <
Column TotalAmount TotalNetAmount RegFilterFields <Undefined>
Column TotalVATBaseLCY TotalVATBaseLCY CalcFields <Undefined>
Column TotalAmountIndvAT TotalAmountIndudingVAT MaxIteration <0
Column TotalAmountvAT TotalVATAmount v St e
Temporary
=+ 1|+ Help
C/AL Editor (== ==
E 3 ~
'J ‘ReportTotalsiine — OnPreDataltem{) §
CreateReportTotallines; J v
< >

The Temporary property is enabled in the properties of the data item. This
means that the table is used as a temporary table, in RAM memory. Then, in the
OnPreDatalItem trigger, a function is called: CreateReportTotalLines. This
function contains the following code:

ReportTotalsLine.DELETEALL;

IF (TotalInvDiscAmount <> 0) OR (TotalAmountVAT <> 0) THEN
ReportTotalsLine.Add (Subtotallbl, TotalSubTotal, TRUE, FALSE,
FALSE) ;

IF TotalInvDiscAmount <> 0 THEN BEGIN
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ReportTotalsLine.Add (InvDiscountAmtLbl, TotalInvDiscAmount,
FALSE, FALSE, FALSE) ;
IF TotalAmountVAT <> 0 THEN
ReportTotalsLine.Add (TotalExclVATText, TotalAmount, TRUE, FALSE,
FALSE) ;
END;
IF TotalAmountVAT <> 0 THEN
ReportTotalsLine.Add (VATAmountLine.VATAmountText , TotalAmountVAT,
FALSE, TRUE, FALSE) ;

The code simply adds a line to the temp table for every total that needs to be
displayed in the report. You will see the totals in the dataset, as follows:

About This Report: Sales - Invoice

~

Description_ReportT...  Amount_Repo.. Amcunt_Repo.. AmountForm.. FontBold_Rep.. FentUnderline..

“n “n “n “n £ “n
< e < £ < <
<» <> <» £ €= <=

7 830,00

Invoice Discount -391,50

Total GBP Excl. VAT 7438,50
10% VAT 743,85

The totals are grouped together, contain six columns and, in this example, five rows.
If you need to use these totals in the layout, you can reference them in the dataset.

Similarly, there's a data item named Totals that contains total fields (variables) that
are calculated when the lines and VAT are processed. The fields are set as columns
on a separate integer data item that add only one row at the end of the dataset, and
so the dataset is optimized for these fields.
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Number formatting

Every time you add a decimal field to the dataset of a report then, in the rdlc layout,
you get an extra field that contains the format string. This format string is also added
to the dataset at runtime as a column, and it always contains the same value. This is
a typical example of adding information to the dataset that is not really required and
there's a simple way to avoid this. When you add a decimal field to the dataset, you
can simply use the FORMAT function to convert the field to a string. Then, no format
code is generated or added to the dataset, and you will save resources at runtime. If
you want to have a format code available in the rdlc layout, simply add it manually
in a separate data item. Usually, all decimal fields, amounts and unit amounts use
the same format. So you can add one unit amount format code and one amount
format code to the dataset and use that in the format property in the layout.

When you apply this trick, don't forget to convert the string back

into a decimal field in the layout. Simply use the CDec () function in
' order to do that.

Here's an example of how you can hide a number format. Import the object:
Packt - CH07-4 and you will see the following dataset:

Report 60080 Packt - CHO7-4 - Report Dataset Designer | = |[-=|
E.. Data Type Data Source Mare L...
} 2 pataltem [FTHELIT t| <Customer>
Column Customer MName [Mame Customer
Column Customer. Sales {LCY)" SalesLCY_Customer
Colurnn FORMAT(Customer, "Sales (LCY)™) SalesLCY_Customer_AsText
L AIE AE JIE 3 Help

In the preceding screenshot you can see the difference between the salesLcy_
Customer and SalesLCY Customer AsText fields. One was added to the dataset
as a decimal field, the other with a Format () function.
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When you run the report and open the dataset, you get this:

About This Report: Packt - CHO7-4

Mame_Customer SalesLCY_Custormer SalesLCY_CustomerFormat  SalesLCY_Custorner_AsText e
The Cannon Group PLC 17100,96 ##20.00 ‘I'.-" 100,96

Selangorian Ltd, 6510,64 = 220,00 6 510,64

Metatorad Malavsia Sdn Bhd 0 220,00 0 b2

Both fields (salesLCY Customer and SalesLCY Customer AsText) contain the
same values. There's a value and a format string for the salesLCY Customer field in
the column named SalesLCY CustomerFormat. For the field SalesLCY Customer
AsText, there's only a value. The Format () function returns a text data type, so the
value of the field salesLCY Customer AsText isin a text data type.

This means that, when you use it in the RDLC layout, you need to convert it back to
a decimal data type. You use the cDec () function to do that. If you do not convert it
to a decimal then, in the report layout, you can't use the Sum () function on this field,
for example when you want to display a footer row containing the total sales.

[Name_Customer] [SalesLCY_Cu
_'JTotaI: [Sum({SalegfCY_Customer)] J«Expr»

|Name Customer Sales LCY Customer Sales LCY Customer As Text
| «Expra

=CDec(Fields!SalesLCY_Customer_AsText.Value)

=Sum(CDec(Fields!SalesLCY_Customer_AsText.Value))
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When you run the report, there's no difference between the two columns:

Name Customer Sales LCY Customer Sales LCY Customer As Text

Progressive Home Fumishings 1499,02 1499,02
The Cannon Group PLC 17100,96 17100,96
Selangorian Ltd. 6510.64 6510.64
John Haddock Insurance Co. 61429 61429
Antarcticopy 2582.81 2582.81
Gagn & Gaman 877,32 877,32
Heimilisprydi 202421 202421
Deerfield Graphics Company 10631 10631
BYT-KOMPLET s.r.o. 1602.9 1602.9
Designstudio Gmunden 14498,04 14498,04
Englunds Kontorsmiabler AB 673,71 673,71
Klubben 1M772.2 1M772.2
Beef House 6000 6000
Autohaus Mielberg KG 43314 43314
Hotel Pferdesee 14450 14450
Guildford Water Department 8334 8334
Total: 91662,61 91662,61

If you remove the SalesLCY Customer column from the dataset designer,

there will be two fewer columns then in the runtime dataset, SalesLCY Customer
and SalesLCY CustomerFormat. You can use different options to format the
SalesLCY Customer AsText field.

Option one is to use a format constant, for example n2 or #, ##0. 00 in the format
property of the textbox:

=0 5

DocumentMaplLabel
R=fault: Default; Default

‘ Format -#,##D.DD

S

Sales LCY Customer As Text

«Exprs

wExprs
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Option two is when you don't want to hard code the format property, but you want
it to come from the dataset. In this case, you add a format constant to the dataset,
as follows:

Report 60080 Packt - CHO7-4 - Report Dataset Designer IEIIEI

(= De L gurce [ame

= Dataltem Integer Constants
Column %, #£0.00' -..| FormatCodeDecimal

L.

Dataltem omer omer.
Column Customer,Name Mame_Customer
Column Customer, "Sales (LCY)" SalesLCY_Customer
Column FORMAT (Customer. "Sales (LCY)™) SalesLCY_Customer_AsText
+ =+ + |4 Help

You use the expression =First (Fields!FormatCodeDecimal .Value,
"DataSet_Result") in the RDLC layout in the Format property, as you can
see in this screenshot:

En]F

DocumentMaplabel

Sales LCY Customer As Text
«Exprs

=First({Fields!FormatCodeDecimal.Value, "DataSet_Result")
Falze

«Expra»

I recommend the second approach because you can determine, and change, the
format code via C/ AL, and you can reuse the field FormatCodeDecimal in all the
textboxes that need to be formatted as a decimal.

Applying the correct filters

Making sure the dataset is not too big is the most important factor in optimizing
report performance. The dataset and the report layout are the two files that the report
viewer uses to render the report:

® Report.rdlc

® Dataset.xml
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The report viewer application runs on the client, not on the server. Dynamics NAV
is a three tier application and all C/ AL code is executed on the service tier, on the
server. This means that, when a report is rendered, the dataset will be streamed from
the server to the client. The data is fetched from the database, the SQL server, which
generates a complete result set. This result set is then sent to the Dynamics NAV
service tier over the network. When the service tier receives the information from the
SQL server, it sends it in chunks to the report viewer (on the client). Once a packet or
chunk is received by the client, it is cleared from the memory of the service tier.

If you open the Windows task manager on the server and on the client while you are
executing a report with a big dataset, you will see that the memory consumption on
the server is pretty constant, while the memory consumption of the client keeps on
growing and growing, until it runs out of memory.

Depending on the number of columns and the data types of the columns, this will
typically happen as soon as the dataset reaches about 1 GB. At that moment, an out
of memory exception will be thrown.

To avoid this happening you need to consider reducing the size of the dataset.

Running a report on the server (the service tier) is faster because the
%@“ Dynamics NAYV service tier is a 64-bit application and can therefore
’ consume much more RAM memory.

If you optimize the dataset of your report, you can also test the results to see the
difference. Before you apply the modifications, run your report and, in the report
viewer, export the dataset to an XML file. You can use the About This Report feature
to do this to open the runtime dataset and then use the Export as XML file option.
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Then, after you have implemented the performance improvements, run your report
again, export the dataset again to an XML file and simply compare the size of the
two files:

i P
Page ' 0 Microsoft Dynamics NAV Help
Help »
About This Report
o About Microsoft mics NAYV
Al This Report: Customer - Top 10 List
ACTIONS
[@_’]Email as Attachme E}Export as XML qupPrint Page...
@3 Microsoft Word
8 Microsoft Excel
p_— L

The page file
Microsoft released a recommendation on the Dynamics NAV
Team blog a while ago, which can be seen here: http://blogs.
msdn.com/b/nav/archive/2011/03/29/designing-

~ reports-for-better-performance-on-rtc-1ii.aspx This

Q article describes a method for solving or avoiding out of memory

exceptions and basically consists of making your swap file bigger.
I definitely recommend avoiding this. It is not a solution to the
problem and only fixes the symptoms and merely delays the error
and, most importantly, increases the size of the swap file which can
make your Windows operating system unstable.
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Recommendations according to the version of
Dynamics NAV

When you use C/ AL code, as you do in reports, there are several functions and
methods that you can apply when working with tables and record functions.
Depending on the version of Dynamics NAV, the recommendations on when to use
which FIND statement, are different. You can find an explanation of the differences
between Dynamics NAV versions in this article: http: //blogs.msdn.com/b/nav/
archive/2011/05/12/microsoft-dynamics-nav-changes-by-version.aspx.

The layout

Once you have optimized the dataset of a report, it's time to have a look at the
layout. In this section I have made recommendations about how you can optimize
the report layout. This is important when you are upgrading a report. There

are some workarounds for document reports that are implemented differently
depending on the version of RDLC that is used.

When you are implementing performance optimizations, I recommend
including the user. The user must understand what is going on, and
feel that they have a say in what is done about it. I'd recommend
» that partners create a document that explains the pros and cons of

% these changes, and so make sure that users are informed about it. An
informed customer is often very reasonable in deciding what is done
about performance problems. One customer may "REALLY" want
the page x of y functionality while another may "REALLY" need the
interactive nature of print layout/preview.

Print layout versus print preview

When you run a report, the report viewer starts in interactive mode by default (print
preview). Interactive mode features such as expand/collapse, interactive sorting,
and so on, are enabled. These features can consume extra memory. If these features
are not always required, you can make sure the report runs in print layout mode by
default, instead of print preview.
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This can be achieved using the report property:

Report - Properties = |5 E]
Property Value
jin] 206
MName Sales - Invoice
Caption Sales - Invoice
CaptionML ENU=5ales - Invoice;F...
Description <
UseReguestPage <Yesr
UseSystemPrinter <Mo>
EnableExternallmages <No>
EnableHyperlinks <No>
EnableExternalAssemblies  <No>
ProcessingOnly <No>
ShowPrintStatus <Yes>
TransactionType <UpdateMolLocks >
Permissions TableData sales Ship...
PaperSourceFirstFage <Undefined=
PaperSourceDefaultPage <Undefined=
Defaultlayout
WordMergeDataltem
PDFFontEmbedding

Once you run the report and you want to switch back to interactive mode, you can
use the report viewer menu:

1———1——-—-—-&@;]_1 W~ | 100%

Avoid conditional visibility on a big dataset

Report items such as textboxes, columns, rows, tables, and so on, all have visibility
properties. You can conditionally show or hide a report item using the Hidden and
ToggleItem properties. At runtime, every time you click the toggle item, the report
viewer performs calculations and consumes resources, like RAM memory. The
bigger the report item that you toggle, the more memory it will consume, until the
report viewer runs out of RAM memory.

As an alternative, you can implement drill-through. This means using hyperlinks
to link to a report that contains the detail data, as when you click on a FlowField
in a page.
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Another alternative is to provide an option in the request page of the report, as in
report Customer - Top 10 List. There the user can select between a bar or pie chart.
The user still has a choice then, and the report viewer processing will be faster. You
can give the user a choice before the report is rendered, instead of a toggle after the
report is rendered, which consumes more RAM memory.

Furthermore, options in the request page can also be set using a set function, to
expose the property outside the report object and, when you render the report via
C/AL code, for example via a code unit, you can determine which visualization
will be used.

Best practices when visualizing information

If your report contains a lot of textboxes or instances of textboxes, then you should
avoid CanGrow and CanShrink or set TextAlign to General. These properties
require processing depending on the content of the textbox and so will use more
resources. Make sure you only use them when they are absolutely necessary.

If you use a lot of images in reports, then don't set the Autosize property to Fit.
Using the Fit option increases rendering time because the report viewer needs to
resize the images.

If you use the KeepTogether property on a Tablix, the report viewer requires
additional processing when it encounters a page break.

If you are using a chart or gauge control, think about the amount of data that is
required to render it. The effectiveness of a chart decreases when you display several
pieces of pie or bars. Ideally you should show between three and eight pieces, and if
more is required, display them in a different part.

If you want to display a lot of data points in a chart, it is better to use a scatter chart
instead of a pie chart.
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If you have a lot of data points, then don't display data labels. If you right-click on a
chart in Visual Studio, the following options display:

X Delete Series

Chart k
Change Chart Type...
3D Effects...

*“" Show Data Labels

Add Calculated Series...

Series Properties...
=y P

If your chart has a lot of values, you can disable Show Data Labels.

An example of displaying only five pieces of pie is available in the object:
Packt - CHO7-5. If you open the RDLC layout and have a look at the properties
of the following chart, you will see this:

~ | Properties
Y
CategoryfxisMame Primary
ChartAreaName

Color I:l Automatic
Chart Data B CustomAttributes PieDrawingStyle=Concave; CollectedSliceExploded=tr|

) X CollectedStyle CollectedPie
CollectedThreshold 5

F Values ap

2 ollectedThresheldUsePercent rue

hd CollectedSliceExploded True

W CollectedCelor I:l Automatic
CollectedLabel Other
CollectedLegendText Other
CollectedToolTip
CollectedChartShowlabels True
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The property CollectedTreshhold is set to 5 so that any other piece of pie is

rendered in a separate chart named other:

Order Intake By Customer

(38128456): 433935,96
Other

John Hal

Designstudio Gmunden(43687129): 433935,96

[\
Ca. (30000): 433935,96

3 . Deerfield Graphie
Autohaus Mielberg KG (43633663): 433935,96 Company (40000):
433935,96
Beef House (49525252): 433935
MEMA Ljubljana d.o.o. Selangorian Ltd.

(20000): 433935,36

Expressions in the page header or footer

If you use one of the following globals in the page header or footer of a report,

the report viewer has to process the complete report to calculate the pagination:

Report Data * 4 X
New » Edit...

4 ] Built-in Fields
E Execution Time
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The more pages there are in the report, the longer it takes to process the dataset,
and the longer it takes before it opens.

You can see when this happens in the toolbar of the report, where the navigation
buttons are shown. If the report has not yet been processed completely, a question
mark is shown next to the total number of pages:

| 1 of z?m - | 100% - Find | MNext

If there's no reference to the page number then the report can be rendered after the
first page has been processed, without processing the rest of the report.

Of course, when you then print or export the report, the report viewer will reprocess
the complete report.

Complex grouping and aggregate functions

If you have a Tablix that contains multiple levels of adjacent or parent child
groupings, it can take a lot of resources to process, especially when you are using
complex expressions for the groups. When the expression is dependent on the
sorting of the information in the group it becomes more expensive. For example, the
Sum function does not depend on the sorting, while the previous, First and Last
functions depend on the sorting, and are evaluated after the sorting, grouping and
filtering have been applied.

As a solution, you can use a query object that contains groupings, instead of
grouping in the layout. You can also reduce the data in the report to reduce the
performance impact.

Optimization for the chosen rendering format

Reports are rendered differently in different rendering formats, such as Excel, Word,
and PDF. For example, depending on the version of Excel, one page can contain
65,000 or one million rows. You might then have to implement page breaks so that
the information is broken up between multiple Excel sheets. The same is valid when
you render a report in PDF.
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Pagination and report margins might be rendered differently, so implementing page
breaks could render a report in PDF better.

| Print..

51 PDF Ctrl+Shift+P
ﬂa Microsoft Word  Ctrl+Shift+W
08 Microsoft Excel  Ctrl+Shift+E
[ Schedule.. Ctrl+Shift+5

Report design guidelines

Microsoft has created a document that defines the design guidelines for report items
in the report layout. Following these guidelines will make sure that the reports you
develop have a consistent and clean layout. Of course, you don't have to follow
these guidelines and can create your own. Based on the guidelines that you want to
follow, you can create templates to implement reusability. It might be interesting to
implement values for properties in your guidelines to improve report performance.

More information about the Microsoft report and user interface design

guidelines can be found at https://msdn.microsoft.com/en-
’ us/library/jj651616 (v=nav.70) .aspx.

Implementing hotfixes and rollup updates

Although it might seem obvious, I rarely see hotfixes being implemented in real life.
In the past, implementing a hotfix usually required a manual fix on all clients, and
on the server. This is a time-consuming process because you usually have to visit
the customer site to do the installation. There are also a lot of hotfixes to implement,
depending on the version of Dynamics NAV that you use.

Nowadays, with PowerShell and Click Once technology it's easier to automate this
process. Microsoft releases rollup updates about once a month. So, if you experience
performance issues, have a look at the Microsoft knowledge base to see if there's an
update that might solve the problem.
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A good alternative to the Microsoft knowledge base is Waldo's blog,

% which you can find at http: //www.waldo.be. He gives an overview
i of all released platform updates on a regular basis, and I find it easier

to see the wood for the trees on his blog.

Alternatives for building a faster dataset

I have always demonstrated building the dataset using data items that reference
database tables or the integer data item. I will now demonstrate two techniques
that you can apply to complex reports to improve report performance and also
make the report easier to maintain.

Using a temporary table

The first technique is using a temporary table. This technique is used a lot
in document reports and I might have mentioned it already very briefly in
previous chapters.

A buffer table is a fancy name for a temporary table, or a table that is used as a
temporary table. In Dynamics NAV, when you want to use a temporary table, you
need to declare a variable that references an existing table and then set its temporary
property to yes. You can also do that in a report, and up to version 2013 it was the
only way to use temporary tables in reports. In version 2015, it's still possible, but
there's an alternative. A data item has a new property named Temporary. You can
then use any data item as a temporary table, or buffer table, as in a page object. An
example is available in Report 1306 Mini Sales - Invoice:

Report 1306 Mini Sales - Invoice - Report Dataset Designer == | =] ReportTotalsLine - Properties | = | & [ & |
E.. Data Type Data Source Name L. Property Value
— i o laiins ~ jul 141
YE ReportTotalsLine L] Name ReportTotalsline
e e o s Indentation 1
Column Amaunt Amount_Repor tTatalstin DataltemTable Report Totals Buffer
Column “Amount Formatted™ AmountFormatted_ReportTotalsLine DataltemTableView ‘SORTING(Line No.)
Column “Font Bold” FontSold_ReportTotalsLine DataltemlinkReference  <Header>
Column “Font Underline™ FontUnderline_ReportTotslstine DataltemLink <Undefined>
= Dataltem Integer LineFee RedFiterteading <
Column TempLineFeeNoteOnReportHist.ReportText LineFeeCaptiorText ReqfiterHeadingMl. <>
= Dataltem Integer Totals ReqFiterFields <Undefined>
Column TotalAmount TotalNetAmount v CalcFields <Undefined>
Maxteration <o
«l=] [+][+ = PrintOnlvDetail <No
oy o )
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The rReport Totals Buffer table is an actual table that was created specifically to
hold temporary data for reports. The data is collected on the server side, saved in
this temporary record, and then rendered in the report viewer. This minimizes the
dataset in a physical structure, which is very useful to simplify report development.

The advantage of using a buffer table is that you can fill it with data from different
sources and then simply loop over the results.

The disadvantage is that you need to have the table available or create
. itin the database, and table objects are not free. So, if you create a lot
% of buffer tables, you may run out of tables in your license file. When
/S you develop reports at a customer's site, they might not have tables
available in their license file, and it's better to know this in advance
instead of informing them afterwards.

\l Temporary tables and the license file

Q You can always reference any table as a temporary table, even when
the table is not included in your license file.

Another technique, which does not involve using a table, is to use variables and put
them into an integer data item. I prefer to work with buffer tables because they allow
me to use record variable functions.

A common element of both techniques, integer or buffer tables, is that you are first
going to loop over the source tables and then put the results either in the buffer table
or in the variables of the integer data item. The advantage is that the source tables are
created as separate data items and so can be put into the request page, and the user
can apply filters on them.

Another technique is to create a function in the source tables, which generates a
dataset that you then put in the report. When you use an integer data item, this
function is called on the onPreDataItem() trigger, and you can use the number of
records it returns to filter the integer data item.

So, to summarize, the technique consists of two steps:

1. First you generate a temporary dataset.

2. Then you iterate over this dataset, using an integer data item.
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Let's look at an example to make it clearer. I will use Report 113 Customer/Item
Sales as an example because this technique is applied in many of the existing reports
in Dynamics NAV.

When I run the report the result looks like this:

Customer: No.: 10000..20000
Unit
of
Invoiced Measu Discount
Item No. Description Guantity re Amount Amount Profit  Profit %
10000 Van Terp Kanteorinrichting

Phone No.
1320-5 ANTWERPEN Vergadert 0 STUKS 0,00 0,00 0,00 0,00
1564-W INNSBRUCK Kast/'G.D 10 STUKS 4 523,00 0,00 187100 41,40
1968-5 MEXICO Drasistosl, zwa 3 STUKS 544,15 28,65 97.85 17,90
15358 ATLANTA Whiteboard, b T BTUKS 8 338,55 451,51 1871,45 17,50
TO011 Glzzdeur 5 BTUKS 560,00 0,00 274,00 48,90

Van Terp Kanteorinrichting 14 965,94 520,16 3914,14 26,20

2000 Anton Geestig Adviezen

Phone No.
1836-5 ATHEME Tafel 0 STUKS 0,00 0,00 0,00 0,00
13285 AMSTERDAM Lamp § STUKS 287,72 828 §z.22 19,50
Te6BC-C CONTOSO Opslagsyste 0 STUKS 0,00 0,00 0,00 0,00

Anton Geestig Adviezen MTT2 8,28 32,72 18,50
Total 15 233.66 SI8.44 3 966,36 26.00

You might wonder why there are only two customers in my report.

Well, the report is filtered on a subset of customers because I applied a filter on the
request page:

Show results:
X Where Mo, = is 10000.. 20000

X And Search Name ¥ is Enter a value.
X And Customer Posting Group ™ is Enter a value,
< Add Filter
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From the point of view of the user this is very interesting, because they can use

the request page to filter on any field from the Customer table, and also the Ttem
table. The goal of the report is to display an overview of which items a customer
has bought from the company, including information about the invoiced quantity,
amounts, discounts, and so on. This is reflected in the dataset of the report, as there
are two data items: Customer and Item Ledger Entry. These two data items show
up in the request page. The following is a screenshot of the dataset of the report:

E.. Data Type
=l Dataltem
Column
Column
Column
Column
Column
Column
Column
Column
Column
Column
Column
Column
Column
Column
Column
Column
Column
Column
Column
Column
Column
Column
Column
Column
Column
Column
Column
Column
Column
Dataltem
= Dataltem
Column
Column

Column
Column
Column
Column
Column
Column

Report 113 Customer/Item Sales - Report Dataset Designer

Data Source
Customer

STRSUBSTNO(Text000,PeriodText)
CurrReport.PAGENO
COMPANYNAME
PrintOnlyOnePerPage
TABLECAPTION +': ' + CustFilter
CustFilter

"Item Ledger Entry™ TABLECAPTION +': ' + ItemLe...

ItemLedgEntryFilter

M™o.”

Name

"Phone MNo.™

ValueEntryBuffer, "Sales Amount (Actual)™
“ValueEntryBuffer. Discount Amount”
Profit

ProfitPct

PrintToExcel
Customer_Item_SalesCaptionLbl
CurrReport_PAGENOCaptionLbl
All_amounts_are_in_LCYCaptionLbl
ValueEntryBuffer__Item_MNo__ CaptionLbl
Item_DescriptionCaptionLbl
ValueEntryBuffer __Invoiced_Quantity_CaptionLbl
Item_ Base_Unit_of Measure_CaptionLbl

ValueEntryBuffer _Sales_Amount__Actusl__ Contr...
ValueEntryBuffer_ Discount_Amount_ Control45C. ..

Profit_Control45CaptionLbl
ProfitPct_Control47CaptionLbl
FIELDCAPTION{Phone No.")
TotalCaptionLbl
Item Ledger Entry
Integer
ValueEntryBuffer, "Ttem No.™
Item.Description
~ValueEntryBuffer. “Tnvoiced Quantity”™
ValueEntryBuffer. "Sales Amount (Actual)”
-ValueEntryBuffer, Discount Amount™
Profit
ProfitPct
Item. "Base Unit of Measure”

<Customer>
STRSUBSTMO_Text000_PeriodText_
CurrReport_PAGENO

COMPAMYNAME

FrintOnlyOnePerPage
Customer_TABLECAPTION, CustFilter
CustFilter

Value_Entry_ TABLECAPTION
[temLedgEntryFilter
Customer__Mo__
Customer_Name
Customer__Phane_Mo__
ValueEntryBuffer_ Sales_Amount_ Actual__
ValueEntryBuffer__Discount_Amount_

Profit

ProfitPct

PrintToExcel

Customer_Ttem_SalesCaption
CurrReport_PAGENOCaption
All_amounts_are_in_LCYCaption
ValueEntryBuffer__Item_Mo__Caption
Item_DescriptionCaption
ValueEntryBuffer__Invoiced_Quantity_Caption

Item_ Base_Unit_of Measure_Caption
ValueEntryBuffer__Sales_amount__Actual__ Contro...
ValueEntryBuffer_ Discount_Amount_ Control45Ca...
Frofit_Control46Caption

ProfitPct_Control47Caption
Customer__Phone_No__Caption

TotalCaption

<Item Ledger Entry>

<Integer>

ValueEntryBuffer__Item_Mo__

[tem_Description

ValueEntryBuffer_ Invoiced_Quantity
ValueEntryBuffer__Sales_amount__Actual__ Contro...
ValueEntryBuffer_ Discount_Amount_Control45
Frofit_Control46

ProfitPct_Control47

Item__Base_Unit_of_Measure_

ItemLedg...

L AIE JEE IR 3 Help

=] /=]

Name L..
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By using the GetFilters () function in the onPreReport () trigger, the filters that
the user enters are added to the dataset so that they can be shown in the layout:

CustFilter := Customer.GETFILTERS;
ItemLedgEntryFilter := "Item Ledger Entry".GETFILTERS;
PeriodText := "Item Ledger Entry".GETFILTER ("Posting Date");

> You can use the record.GETFILTER (FieldName) or
% record.GETFILTERS () functions to retrieve the filter
’ criteria set on a record variable.

As you can see, the dataset of the report also contains captions/text constants.
This is an example of a report that was upgraded from a previous version of
Dynamics NAV.

C/AL Globals =N Eoh =

Variables | Text Constants | Functions

Name Constvalue

Textd01 Data

Textd02 Customer [Ttem Sales
Text003 Company MName
Textl04 Report Mo.

Text05 Report Name
Text006 User ID

Text007 Date

Text00s Customer Filters
Textd0og Value Entry Filters
Text010 Profit

Text011 Profit %

Customer _Item_SalesCaptionLbl Customer Ttem Sales
CurrReport_PAGENOCaptionLbl Page
All_amounts_are_in_LCYCaptionLbl Al amounts are in LCY
ValueEntryBuffer _Item_Mo__CaptionLbl Item No.
Item_DescriptionCaptionLbl Description
ValueEntryBuffer _ Invoiced_Quantity_CaptionLbl Invoiced Quantity
Item__Base_Unit_of Measure_CaptionLbl Unit of Measure

ValueEntryBuffer__Sales_Amount_Actual__ Control44Ca... Amount
ValueEntryBuffer _ Discount_Amount__Control45CaptionLbl  Discount Amount

Profit_Control45CaptionLbl Profit
ProfitPct_Control47CaptionLbl Profit %%
TotalCaptionLbl Total

#» ||

Help
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A\l

~ These text constants should be replaced by labels to optimize
the dataset.

There's an integer data item at the end of the dataset. It mostly contains fields from
the valueEntryBuffer table. The record variable valueEntryBuffer references the
Value Entry table, butis used as a temporary table with its Temporary property.
This means that we will be using a copy of the definition of the actual value Entry
table as a buffer table.

C/AL Globals =N R <= ValueEntryBuffer - Properties | = | @ |[ 5= |
Variables | Text Constants | Functions Property Value
D 1008
DataType Subtype MName Length . neds
Record  Item Ttem

- a
Temporary Yes

Record Value Entry ValueEntry

b Record _JvalueEnry |
Record  Excel Buffer ExcelBuf
Text CustFilter
Text ItemLedgEntryFilter
Text PeriodText 30
Integer NextEntryMo
Boolean PrintOnlyOnePerPage
Decimal Profit
Dedmal ProfitPct

Boolean PrintToExcel

What happens in this report is that there's a loop over all customers and every item
ledger entry per customer. The Item Ledger Entry table is linked to the customer
table via Source No.=FIELD (No.),Posting Date=FIELD (Date Filter),b Global
Dimension 1 Code=FIELD(Global Dimension 1 Filter),Global Dimension 2
Code=FIELD (Global Dimension 2 Filter).

The buffer table is cleared in the onPreDataItem() trigger of the Item Ledger
Entry table and a counter (NextEntryNo) is initiated.

iltem Ledger Entry - OnPreDataltemi)
UalueEntryBuffer .RESET;
UalueEntryBuffer .DELETEALL;

HextEntryHo := 1;
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You can see the following code in the OnAfterGetRecord () trigger:

Item L edger Entry - OnAfterGetRecord()
UalueEntryBuffer .SETRANGE("“Item Mo.","Item Ho.");

IF HOT UalueEntryBuffer .FIND{'-') THEN BEGIH
ValueEntryBuffer . INIT;
ValueEntryBuffer."Entry Mo." := MextEntryMo;
ValueEntryBuffer."Item Ho." := "Item No.";
UalueEntryBuffer . INSERT;

NextEntryHo := HextEntryMo + 1;
END;
CALCFIELDS{''Sales Amount (Actual)”,"Cost Amount (Actual)",”Cost Amount (Hon-Invtbl.)");
UalueEntryBuffer."Invoiced Quantity” := UalueEntryBuffer."Invoiced Quantity” + “Invoiced Quantity";
ValueEntryBuffer."Sales Amount (Actual)" := ValueEntryBuffer."Sales Amount (Actual)" + "Sales Amount (Actual)";
ValueEntryBuffer."Cost Amount (Actual)" := UalueEntryBuffer."Cost Amount (Actual}" + "Cost Amount (Actual)";

UalueEntry .SETCURRENTKEY("Item Ledger Entry Ho.™);
UalueEntry .SETRANGE("Item Ledger Entry Ho.","Entry Ho.");
IF ValueEntry.FINDSET THEN
REPEAT
ValueEntryBuffer."Discount Amount” := ValueEntryBuffer.Discount Amount” + ValueEntry."Discount Amount™;
UNTIL UValueEntry.HEXT = 8;

ValueEntryBuffer."Cost Amount (Non-Invtbl.)" := ValueEntryBuffer."Cost Amount (Mon-Invtbl.)" + "Cost Amount (Non-Invtb
UalueEntryBuffer .MODIFY;

The code inserts an entry in the buffer table if it's the first ledger entry for a customer
if not the code will look for the entry using the Item No and will then update the
entry in the buffer table. This is because one customer record is probably linked to
multiple item ledger records. The fields in the buffer table are filled with information
from the item ledger entry table, except the Discount Amount, which comes from
the value Entry table using a separate loop.

After all customers and related item ledgers are processed, the number of records
in the buffer table is used to filter the integer data item in the OnPreDataItem of the
Integer table:

Integer - OnPreDataltemd)
CurrReport .CREATETOTALS{

ValueEntryBuffer."Sales Amount (Actual)}™,
UalueEntryBuffer."Discount Amount™,
Profit);

JalueEntryBuffer _RESET;
EETRAHMGE { Humber ,1,ValueEntryBuffer .COUNT);
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The first time you execute the FIND () function and the other iterations you need to
fetch the next record in the OnAfterGetRecord () trigger:

Integer — OnAfterGetRecord()
IF Humber = 1 THEH

ValueEntryBuffer .FIND{'-"}
ELSE
ValueEntryBuffer .HEXT;

Now, the integer data item loops over the resulting dataset in the buffer table and
becomes the dataset of the report.

This is an example of how you can create a dataset using a buffer table.

In the example, you can see the CREATETOTALS () function.
% This has no purpose in RDLC reporting, since totals will be
A~ .
calculated in the layout.

Other examples of using a buffer table can be found in the following reports:

* Report 204 Sales - Quote

* Report 205 Order - Confirmation
* Report 206 Sales - Invoice

* Report 208 Sales - Shipment

There are many other reports where buffer tables are used. Another example,
which I mentioned in previous chapters, is the "Customer Top 10 report".

o You can avoid complex processing or filtering in the report layout by
~ using a buffer table and moving this to the dataset. The report will run
Q faster because the dataset and all C/ AL code run on the server and the
layout, which is generated on the client, requires less resources.

Using a query object for the dataset

The query object was first introduced in version 2013 and its purpose was to have an
effective way to retrieve information from the database, which is an alternative for
record variables.
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The primary purpose of query objects is to provide a way for the
_ developer to use SQL JOIN expressions and other T-SQL attributes
a that are not available in C/ AL manipulations. The other purpose
L= is to provide the ability to specify columns in queries so that you
don't always have SELECT *, and you can reduce the amount of
data in the result set.

The query object in Dynamics NAV is built based on a typical SQL statement. The
following table summarizes the elements and properties of query objects, and how
they relate to T-sQL:

SQL statement Query object feature

SELECT Row of type Column in the query designer

FROM Row of type DataItemin the query designer

JOIN Type DataItemLinkType and SQLJoinType query properties

ON DataItemLink data item property

WHERE DataltemTableFilter data item property ColumnFilter
property of columns and filters row of type filter

HAVING ColumnFilter property of columns and filters, when
aggregation is used

GROUP BY Automatically switched on for each row of type column,
when aggregation is used

ORDER BY OrderBy query property

ToP TopNumberOfRows query property

You can fetch data from one or more tables with a query object, which you can join in
different ways. A query object supports grouping and aggregation methods. This is
an advantage for reports because you can move grouping and aggregation from the
layout to the dataset and so the report viewer only has to display the results instead
of spending resources performing groupings and aggregations.

A query object is also reusable in multiple reports, which is
= another advantage.
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The SQL server is also optimized to execute SQL statements generated by query

objects quickly, which results in optimal performance.

Query objects can also be published as ODATA web services.

These can then be used by other applications such as Excel,
s PowerPivot, and so on, as a data source. But this is the subject of

the chapter that deals with Power BI.

Let's start by having a look at how you can create a query object. I have created a
query that fetches the total sales (LCY) and Profit (LCY) from the Ledger Entry
table in the following example, grouped by the Salesperson, Country, City, No.,
and Name from the customer table:

E.. Type
NE
Column
Column
Column
Column
Column
= Dataltem
Column
Column

Query 50000 CustomerSales - Query Designer

Data Source
Customer

Salesperson Code
Country/Region Code
City
Mo,
MName
Cust. Ledger Entry
Sales (LCY)
Profit (LCY)

Mame Method Type
<Customer>
<5alesperson_Code> None
<Country_Region_Code> Mone
<City > Mone
<Nox MNone
<MName:x= MNone
<Cust_Ledger_Entry>
<5um_Sales_LCY> Totals
<5um_Profit_LCY> Totals
= + 4

Method

= || = | = |

Group By

LU S S S 4

Help

I have set the property TopNumberOfRows to 10 in the query properties, which means
this query will fetch only the top 10, sorted by Sum_Sales_LCY.

This is only a default value at runtime. When you execute a

TOPNUMBEROFROWS () .

OrderBy

Ssum_Sales_LCY=Descending

10

query with C/AL code you can modify it via the C/AL function
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The result set of the query looks as follows:

About This Query: Packt - CHO7-1
A

Salesperson_C... Country_Regi.. City Mo MName Sum_Sales LCY  Sum_Profit_LCY
Birmingham 10000 The Cannen Gr... 17100,96 5338,26
Gmunden 43687129 Designstudio G... 1449804 12361,44

JR DE Frankfurt/Main 49858585 Hotel Pferdesee 14430 5025,47

IR NO Haslum 47363218 Klubben 17722 4120,2

PS GB Coventry 20000 Selangorian Ltd,  6510,64 251194

PS5 GB Manchester 30000 John Haddock ... 61429 2921

IR DE Disseldorf 49525252 Beef House 6000 2471,69

IR DE Hamburg 36 49633663 Autohaus Miel... 43314 1465,67

IR BE Antwerpen 32656565 Antarcticopy 2582,81 726,01

IR 15 Reykjavik 33963852 Heimilisprydi 2024,21 33831

Now I will use this result set as the dataset in a report. First I will create a new report
and add the following variables:

C/AL Globals o o=

~
Variables | Text Constants | Functions

DataType Subtype Name Length
» | Query Packt - CHO7-1 op omel
Code cus_No 20
Text cus_Mame
Decimal cus_TotalSales
Decimal cus_TotalProfit
Integer TopX

There's one variable that references the query object, and one variable per column
in the result set of the query. Next I have included a Topx variable which I will use
to enable the user to specify a top x value in the request page of the report, which
looks as follows:

Report 50005 Report Query - Request Options Page Designer IEI@
E.. Type SubType SourceExpr Mame Caption
= Container ContentArea Options1 <0Options1>
»| = Group Group options] <0Options>
Field TopX TopX TopX?
+ =+ 1+ |+ Preview Help
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Then I create the report dataset, using two integer data items:

Colurnn
Colurnn
Colurnn
Column

Colurnn
Colurnn
Colurnn
Column
Colurnn

E.. Data Type Data Source

» | = (ETESTEN [~ Integer

cus_Mo
cus_Mame
cus_TotalSales
cus_TotalProfit

=l Dataltem Integer

TopX_Customer, COLUMNCAPTION(Ma)
TopX_Customer, COLUMNCAPTION(Name)
TopX_Customer, COLUMNCAPTION(Sum_Sales_LCY)
TopX_Customer, COLUMNCAPTION(Sum_Profit_LCY)
TopX

Report 60035 Packt - CHO7-1 - Report Dataset Designer

Name
QueryResults
cus_MNo

cus_MName
cus_TotalSales
cus_TotalProfit
Captions
cus_MoCpin
cus_MNameCpin
cus_TotalSalesCptn
cus_TotalProfitCptn
TopX

= 1+ +

SN EoR

Help

I will use the first data item, named QueryResults, to iterate over the result set of
the query object. I will use the second data item, captions, to add the captions of the

query columns to my dataset, in one row, using the COLUMNCAPTION function.

I have used the value SORTING (Number)
WHERE (Number=CONST (1) ) in the DataItemTableView property

of the Caption data item so that it's filtered on one row.

Now I need to add code to the report triggers that will run the query. I will do this in
the onPreDataItem() trigger of the QueryResults data item, as follows:

= iQueryResults — OnPreDataltemi)

SETRANGE (Number ,1,TopX);
CLEAR(TopX_Customer);

Topi_Customer .TOPHUMBEROFROWS(Top&};

TopX_Customer .0PEHN;

I start by filtering the data item entered by the user in the request page from 1 to
TopX. Then I set the TopNumberOfRows property of the query to Topx using the
TOPNUMBEROFROWS () function. Next I use the 0PEN () function to execute the query.
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The Open () function runs the query and leaves the dataset on the
7. service tier.

Next I will retrieve every row from the result set of the query using the READ ()
function, as follows:

= QueryResults - OnAfterGetRecord{}

IF TopX_Customer .READ THEN

BEGIN
cus_Ho = TopX_Customer .No;
cus_Hame = TopX_Customer .Hame;

cus_TotalSales
cus_TotalProfit
END
ELSE
CurrReport.SKIP;

= Top¥_Customer.3um_Zales_LCY;
= TopX_Customer .Sum_Profit_LCY;

If the query returns less than Topx rows, I use the currReport . sSKIP function so
nothing is added to the dataset.

Then, I use the close function in the onPostDataItem() trigger to close the
query object:

QueryResults - OnPostDataltem()
TopX_Customer .CLOSE;

Now you are ready. The report runs the query, adds the result set to the
report dataset and you have the captions in the last row, as you can see in the
following example:

About This Report: Packt - CHO7-1

cusNe cus_Name cus_TotalSales  cus_TotelSales.. cus TotalProfit  cus_TotalProfi.. cus NoCptn  cus NameCptn  cus_TotalSales.. cus_TotalProfi.. TopX
10000 The Cannon Gr.. 1710096 #£20,00 533826 #2000 o o < P <
13687129 Designstudio G... 14498,04 # #5000 1236144 #4000 P o < < P
19858585 Hotel Pferdesee 14450 # 45000 502547 ##40.00 P o < < P
17563218 Klubben 117722 # 45000 a2 ##40.00 P P < < P
20000 Selangorian Ltd. 651064 # #2000 113 #2000 < < < < <
30000 John Haddack ... 61429 # #2000 2021 #2000 < < < < <
10525052 BeefHouse 6000 #8000 u71 59 #2000 < < < < <
19633663 Autohaus Miel... 43314 #8000 146567 #2000 < < < < <
32656565 Antorcticopy 258281 220,00 726,01 # 22000 P o < < <
35063852 Heimilisprydi 202421 22000 238,31 222000 P o < < <
< < < < < < Ne. Name Sum_Sales LCY  Sum_Profit LCY 10
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Now you can create a layout, based on the columns available in the dataset,
as with any other report.

[ % An example of this report is available in the object: Packt - CH07-1 ]

This demonstrates how you can use a query object to create a report dataset.
Once you know how to do this, it's very simple to create a template report that
you can reuse and modify, to link to any query that you create.

. It would be better if Microsoft decided to extend the report dataset
% designer to reference a query object as a data item directly, as with tables.
s But because there's a working solution or workaround, as described
previously, I think this is not likely to happen in the near future.

Summary

In this chapter we have learned performance optimization techniques so that
running a report consumes fewer resources and out of memory errors can be
avoided. It's very important to optimize the dataset and layout of your report and
avoid sending unnecessary information to the dataset or layout. You can do this by
eliminating rows and columns, applying filters, formatting and sometimes by using
C/ AL code to process resource-intensive tasks on the server instead of in the report
viewer, which runs on the client.

In the next chapter, I will discuss Word report layouts. You can now create a layout
in Word in Dynamics NAYV as an alternative to RDLC layouts, This makes it possible
for end or non-technical users to create or maintain custom report layouts using
Microsoft Office Word for small and simple reports.
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In this chapter, you will learn how to create a report layout using Microsoft

Office Word. This is an alternative to the RDLC layouts you have created until
now. Although the Word layout is designed for quite simple reports, it's a handy
alternative and allows non-technical users to create and design custom layouts
quickly. This chapter also discusses the management of report layouts and, last but
not least, how to schedule report execution. How you create a Word report dataset
makes it easier to create and maintain RDLC reports.

Introducing the Word report layout

There are two types of layouts that you can create for a report in Dynamics
NAV: RDLC and Word. You can do this in two environments: the development
environment and the Dynamics NAV RoleTailored Client.

The layouts that you create in the development environment are built-in layouts.
You can create one built-in RDLC and one Word layout per report. One of these two
layouts is then defined as the default layout for the report.
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The default report layout is defined using the report property, DefaultLayout:

Report - Properties =NE=R==
Property Value
jin] 1306
MName Mini Sales - Invoice

Caption Sales - Invoice

CaptionML ENU=5ales - Invoice;FRB=Ven...
Description <

UseRequestPage <Yess

UseSystemPrinter <MNao=

EnableExternallmages  <Mo=

EnableHyperlinks <MNaz=

EnableExternalAssem... <Mo=

ProcessingOnly <Moo=

ShowPrintStatus <Yes>

TransactionType <UpdateMoLocks =

Permissions TableData Sales Shipment Buf...
PaperSourceFirstPage  <Undefined:=
PaperSourceDefaultP... <Undefined>

PaperSourcelastPage <Undefined>

DefaultLayout

WordMergeDataltem
PDFFontEmbedding

A user can create one or more custom layouts without using the development
environment. These can be RDLC and/or Word layouts.

You need to install Report Builder to create an RDLC layout. You need Microsoft
Word 2013 to create a Word layout.

One report can contain two built-in layouts (one RDLC and one Word) and multiple
custom layouts. The custom report layouts are stored in the database and, when you
run a report, the application uses code to determine which layout has to be rendered.

I will explain how to decide which report layout should be executed when you run

a specific report in the section about managing report layouts. In this section, I will
explain how you can create a built-in Word report layout. Once you understand how
to build a built-in Word report layout, the process for creating a custom layout is
very similar. The only difference is where you start from.
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The advantage of Word report layouts is that users can create these custom layouts
very quickly, without much technical knowledge, using the application and
Microsoft Office Word.

There are some limitations in the Word report layout, when compared
to the RDLC layout. For example, in RDLC you can use expressions to
generate values for properties. You can also use the toolbox to create
tables, lists, matrixes, charts, data visualizations, and so on. This is not
»  possible in the Word layout. That is why a Word report requires more
% preparation and you will have to use C/ AL code and reorder the data
’ items, so it becomes clearer how to use the dataset in Word.

The advantage of using the Word layout is that you can use Word
formatting toolbars, templates, color schemas, and so on. I recommend
the Word layout as an alternative to the RDLC layout when you need a
simple, straightforward layout that is bound directly to the dataset.

Creating a Word report layout

Let's start by creating a simple Word report layout from within the development
environment.

1. We will start with the following simple dataset:

Report 60040 Packt - CH08-1 - Report Dataset Designer =N (R <
E.. Data Type Data Source Mame L...
NIERDataitem| v | Item <Item>
Column Item, Mo, Mo_Item
Column Tterm, Description Description_Item
Column Ttem. "Unit Price™ UnitPrice_Item
Column Ttem, Inventory Inventory_Ttem

An example of this report, with only the dataset, is available
L in the object: Packt - CH08-3
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2. We then use the Tools, Word Layout menu to create a new layout:

File Edit View Format

Tools | Window Help

el

Re

E.. Data Type
Elpatalten
Column

[

Column
Column
Column

HEENEEREEEEY

Language...
Object Designer

Debugger

Shift+F12

Compile
Error List
Build Server Application Objects

Sync. Schema For All Tables
Data Upgrade

License Information
Custom Contrels...

Optiens...

3. When you do this, the following message confirms the creation of the

new layout:

A blank Word layout with an XML part for the current dataset has been
created on the report.
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4. You can verify this by saving your report and exporting the object to a . txt
file. When you open the . txt file and scroll to the bottom you, will see a
WORDLAYOUT section:

File Edit Format View Help

WORDLAYOUT

UEsDBBQAAAATACZiuEZpc71XBQIAACKGAAARABWAD 29y 7 C9kb2N1bWVudC54bkiwgohgAKKAL. pVRLbtswEL2KwlL8tKf7EEeTESNwalRQIbg==
AxQBRUMERQSBU1bTg3XRI /UKHepjKWBROPGKHAT fmzcz5Pz++ev2/ rssgyM3VoBak3gakYArBqlQ+ZpULpusyP3dbZ2kwCr]1Qvwyr]IrdmaFM7p AwtK7ikdioFM2Ahc1MGH
hCwTFIc1mDS81uKo2WkDjFul 5T9UHak1HZ381w88V+jMwE]gBDR5KKkSVHGC7JobsRelcC/THS17GkDIR1UdxeQkyEOSVIC39Ahz Ttwlsukg@EQMDS9RAYhbCD2k8VE2dBY Sy
8alk jrIkpxbEBBESDGOxmUgPEA+201k2Sp,/mzG0zuiIpzghzpHuOmavRFKhhsAfKs 20uPHi FQRXFxPo/LLmbAlUemAT 17E9qc0TS /F 3cXVNHgdmLx0zK6  GHyhZ8pQriHR fog=
ImxZgFUP/LMmfulsIX3xqw7qBMdT+nVNomixmNIEn@L/t0EZrUo38rRIOPhZsXPUOLyqqMQA37bwQnBYBHKCBKEABUFVPrKE2Ik77eculifzHWw2Ntnz3A134auPdxs +h01lwvi:
¥M1WHb30v1CPdoC/K7604ka7yAvnMbOSN /FgHMIBXF]s5C04TTn0geto5cOMwI3MvHKN2afDoLR4bDV1vL sUdvi7a4RP sRSKPwvHUOhsecql ThPZ tolUPh5 1/ 9wdQSwMECgAAAA-
AAAMYrhGrqQZ j ssBAADLAQAACWACAF 9y Thxz Ly Sy ZWxz IKTYACigF. 0+7vzw/eG1sTHZ1cnlpb249TjEuMC TgZW5 jb2Rpbmc9INVOZi04Tg=
Pz48UmVsYXRpb25zaGlwcyB4blixucz@iaHRBcDovl 3NjaGVtYXMub3B1bnhtbGZvcmlhdHMub3InL 3BRY2thZ2UwMjAwNi 9y ZkixhdG1lvbnNoaXBzIj48UmVsYXRpb25zaGlwL
VH1wZT81iaHRBcDovl 3NjaGVtYXMub3BlbnhtbGZvcmlhdHMub3InL 29mZml jZURWY3VEZWSBL zTwMDYvemVsYXRpb25zaGlwcy9vZmZpY2VED2N1blWVudC IgVGeFy Z2VBPSTvd
b3JkL2RvY3VtZW58LnhtbCIgSHQOI1IhMzIAMDI2Y jQANTYOMDK2I 1 AwPixSZhxhdG1vbnNoaXAgVH1WZTO1iaHROcDovL 3N aGVtYXMub3BlbnhtbGZvemlhdHMub3InL29mZ
aWN1RGYjdW11bnQuwMiAwNi9y ZhxhdGlvbnNoaXBzL 2VAdGVuZGVkLXByb3B1cnRpZXMiIFRhemd1dD@1L 2RvY1Byb3BzL 2FwcC54bbkhvi IE1kPS ISHHWEWZTg@ZDgz NDQxNGUBHN
TiAvPjuvUmVsYXRpb257aG1wcz5QSWMEFAAAAAZATMKAR rrQKAN/ AAAAjWAAABAAHABKb2NQcmOwcy9hcHAueG1 s TKIYACigF D2MsQ3DL
EEVXQfQ2JEUUTWM3HiAr IDhspHCHABXS5txQZKSUEKuXXe+9,/359p0fNTvKC2RG]1ZdRSAHOKCTcrDA70X5725Ip5VCpQOUETPcFmXLFy 7y 5GgeZ 3yKBN3cAOT9XsuM+EKYoxel
WMk FGZDVWVeubgpMBA4Sh /D+1UPMPUESDBBQAAAATACZ iuEamvXUipAEAADQFAAARABIWAA29y 7C972 ZXRBak5n cy S4bkiwgohg AKKAUAAAAAAAAAAAAAAAAAAAAAAAAAAAAEVR D
m@AQwgri3QZHaRWhOFGk1GqiuH1wL rCGuRS1dwfNDgbBan3okXqFDtESStZtFGelN}9/pZvwI9ePnoTX35yNdsAByc/j2TSNL/ASFeg387illcn IRX19dN1KAEFBUI13w+byel
vBWpsiQl+RacCVOquwltkSeyMeCtvEmfdqadmObnKCK7RorTINZp+jAB@pBrs swPFxGHOFKiUDpJRWWIONSeA4DGEe8gt ShUDL71iwmDVA /myxSoMb05 / 2XRy05Ds ToXY0Tusal
ZumTuA1x8YwYY6BDVEWShKA,/yNnBIPqj8P1FRM/aU9U+ROypFDSL+9FL5x/+jeDsDAIgxyTZTz3gmg23L 204PLvbeGKz tj CPNUGK juKulvtqdaMewOL Tg2mplig5Tq32vY2az
G6FgV11cUgHFUizj+HwdYGc@kFodpUREqhglL eOxcr6S1sCAvK /wON764r40gUvaVF TOFku7Ad9]fdab 2uollYKRmCO+1VtAXkoXF aonMxHe+BHPy fmpY1sCqgE ZghVtBpgb eg:
z2AKvc/eKpweySUcr7+r31BLAWQUAAAACAAMY rhGBRY+V+AAAACIAQAAHAAC AHdwcmQwX3]1bHMYZGIjdW11bnQueGlsLn]1bHMgohg AKKAUAAAAAAAAAAAAAA

AAC1kTt0AZEQhQ9iTc96NIpHQHHSBCBBEGKgdezxrpX4IXulixIko0B I XwCAUIRIFDeX8M/PNI83H2/tq8+K07A1TtsELaKoaGHoVtPjgInM1RI269UW 5LKRI5s zKy s+CxgL;
ijecZzWhk7kKEX3pm]CcpFKmkUepDnlEvqjrngdzBlwy2ed141+IwRir8Dao2aGnX8ABI1GRz8B2Mo1IAVhZSPqUVAUT7EAL 20p+XzcSzaCMblthAMb / TUVNMY 17 /Lp98vrIHg:
7rkldGdivex@1y27xXC9b5tGfovxiyesPuFQSWMEFAAAAAZATMKAR s7g998GAQAASATAABTAHAB dXNOb21YTUwvaXR1bS54bkivgohg AKKAL.
AACNKKF rwkAUhOdcBDBET zYKI gWkerCHehEp1PYmkmoJ1bVkU61/XvvtIpCshyhhyXsz8272NzmfEk3@p522inTQWrmsMul19KSuBrpXn3cEY55CF81afXn2VAU26qEaBUQEV,
R3dKNNcKr3fUOFpXZn98XeiDIy3gKRdVy YbMAi+nfgTLyMqZ sawlly hd+R7hVxVkQA1Ni LI/ pXfugb7plprghf@/UA1gRtRIDVkxaeVuI55EMIRrvGusxI9BrdILRKZR3cyyol
v6ZIyLruEqbOYA/+xgt/rmOgbhNdWyt@mDRHAWTD3 r1dKsL5N1TyuIU/WagmgljnXf7dP114gu@3Ndt/9hY /1BLAWQUAAAACAAMYrhGABET 3xYBAACKAgAAEWACAFtDb258 7!
bnRFYH1WZXNdLnhtbCCiGAACOBQAAAAAAAAAAAAAAAAAAAAAAAAAAAC LK 10xDAQha9 1 U] AwVCKMKUWQMFPFhS@13 3ZWMQ/ 8kyWSkivUHI krMMmybhwBahlL a@Z+Z9b57ma+29X;
bPwglpDRxdDIB7KSAcKIloWIBfqiguSa0vHlwQouDVgI3uidKkUmh68xjImCFzpYvaa+]1XKmnzrFegzqrgXJkYCAIVNGnItreGTo8DiZsNf2+xPC7F1bZvQiVSpzQdodnLlag:
Hew3SBG7zhmw@YyeR8gXmG3KBQAL+/ZDua%947cLILKI+IWCYBH/or91Knpx7sHc194gH]jT7C2KpMI1rz 3gKzSxz TKhYuTx2VZi8W7AF755gk4PD8CkahlUDEweDRIBIBTSQPe,
MCNS9E93180R+DIM7ITUFHPtI1BLAQI tABQAAAATACZiuEZpc71XBQIAACK 3b3JkL2RWY3VEZW58LnhtbFBLAQI tAACAAAAAACZ iuEaup:
GY7LAQAAYWE AAAS ARAAAAAAAAAAAAAAARUATAAF Iy ZhixzLySy ZhxzUESBA1BAFAAAAAZATMKARrrQKAN / AAAA JWAAABAAAAAAAAAAAAAAAAAAY AQAAGR YY1 Byb3B 2L 2FucC54b0=
bFBLAQItABQAAAATACZ iuEamvXU1ipAEAADQF. kFAAB3b3]kL3N1dHRpbmdzLnhtbFBLAQItABQAAAATACZ 1uEbxFjSX4AAAAL BBAAACAAAAAAAMAA:

AAAAAAAMGACARHdw cmQyX 3] 1bHMYZGIjdW11bnQueGlsLn] 1IbHNQSWECLQAUAAAACAAMY rhGxmD3 3wYBAADKAgAAEgAMMAMAAAAMAAAMAABOCAARY3VZdGItWEIML 210 ZHOue,
blixQSwECLQAUAAAACAAMY rhGABET 3xYBAACKAGAAE: gCQAAWANvbnR1bnRFYH1WZXNdLnhtbFBLBQYAAAAABWAHAMABAAAD CwARAAA=
END_OF_WORDLAYOUT

i

5. Of course, this does not mean anything to me, so I will use Word to edit the
layout. To do this, go to Tools, Word Layout, Export. Then, select a location
in which to save the report, and give it a name:

Tools | Window Help

Language...

Object Designer Shift+F12

Debugger

Word Layout

N
Compile F11 ame

Error List

|2 Packt - CHOB-1.docx

Build Server Application Objects

Sync. Schema For All Tables 3
Data Upgrade 3

License Information
Custom Controls...

Options...
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A Word document has thus been created, or should I say exported, from Dynamics
NAV. You can now open it in Word, modify it, and then import it back again into the
report object via the Dynamics NAV development environment. So we will open the
Word document in Word.

When you open the Word document, it will be empty. You have to create a layout.
This is similar to creating an RDLC layout. In Word, you use the fields from the
Report Dataset Designer to create a layout. You can visualize the dataset with the
developers tab in the ribbon in Word. If the developers tab is not visible, you will
need to activate it by customizing the ribbon as follows:

1. Right-click on the ribbon and select Customize the Ribbon.... Then, enable
the Developer tab:

m HOME INSERT DESIGN PAGE LAYOUT REFEREMCES

= Cut PR

Calibri (Body - [11 A" A" Aa~ fe =

l

Copy
Paste . . Ly =
- ¥ Format Painter B I U -aex x A-%-A B =

Clipboard ] . -
Add to Quick Access Toolbar

Customize Quick Access Toolbar..,

Show Quick Ac Toolbar Below the Ribbon

Customize the Ribbo

ollapse the RIDDoN

G |
eners EEE Customize the Ribbon and keyboard sh: ts.
Display
X Choose commands from: ) Customize the Ribbon: )
Procfing Popular Commands v Main Tabs v
Save
Language Accept and Move to Next ~
= Align Left e
Advanced = Breaks 4 Clipboard
.= Bullets 4 Font

Customize Ribbon Center Paragraph

Quick Access Toolbar Change List Level ' Styles
Copy Editing
Add-Ins Cut
Define New Number Format... sign
Trust Center Delete Lovout
Draw Table g€ Ly
Draw Vertical Text Box erences

Ermnail

Find [vFiew
Font It ¥R\ N e
Font...
Developer
Font Color | r < L "

i apatee

Blog Post

Font Size 154
Format Painter

evitz@@re »> ZFERX Y

Grow Font nsert (Blog Post)
Hyperlink... [¥] Outlining
Insert Footnote i Background Removal
Line and Paragraph Spacing L3
Macros
Multiple Pages Mew Tab New Group Rename...

D New w

Customizations: Reset
Keyboard shortcuts: Customize... Imgort/Expart ~ |®
< >
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2. This will display the Developer tab in the ribbon. There you need to select
the XML Mapping pane to display the dataset, as follows:

HOME MSERT  DESIGN  PAGELAYOUT  REFERENCES  MAINGS _ REVIEW  VIEW | DEVELOPER

= ™ #Record Macro - ol A3 Ay = 0 B eign Mode

L T — F= a {
Visual Magres Add-ins COM et XML Mapping Hestriet | Dacument Decument
Basie B Macro Security Addlmg  bO &S Edeing Template  Panel
Code Add ns Cantrals o Protet Templates
XML Mapping A @
ttp i cemats.org/ package tarcore prepe -
tepeFschemas ppemmicimats crg package’d
oamets.oeg/céficeDy et
Sonanrepurts/Fackt CHOE 16004 ™ |
REFERENCES  MALINGS  REWEW  VIEW  DEVELOPER steven Renders - [l

b Gesign Mode o

a

XML Mappang Restnct  Document Document @
Pan Etmg | Ter ranel ° 4
plates

Controlt Mapging Protect

XML Mapping i

3. Select the line that contains urn:Microsoft-dynamics-nav/reports/
reportname/reportnumber from the drop-down menu in the XML
Mapping pane.

4. The NavWordReportXmlPart then displays the report dataset. Every data
item is visible, with the name you used in the report dataset designer. When
you click on a data item, in this example Item, it opens and displays the
columns. Dynamics NAYV translates a dataset in the report dataset designer
into a Word XML format.

Jet Reports Express for Microsoft Word for Microsoft Dynamics NAV

You can also use Jet Reports Express for Microsoft Word as an
~ alternative to Microsoft Dynamics NAV. It's easier and quicker to see
Q the dataset in Word using this add-on. The add-on also contains some
predefined templates you can use and has a search bar, allowing you
to find a field in the dataset more quickly. You can download it here:
http://www2.jetreports.com/1/3692/2014-08-28/366nvE
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Word Report Layouts

5. Next, we will add a layout to the Word document. We want to create a list
of items that displays the columns I added to the dataset. To do that, we first
need to add a table in the Word document. We will add a table with two
rows, one for the header and one for the details, and a column for each field
in the dataset:

FILE HOME INSERT DESIGN PAGE LAYOUT REFERENCES MAILINGS REVIEW VIEW DEVELOPER

B D D\‘ P|:|Smartf1\rt iSIOFE W E’ﬁ ‘%Hyperlimk IJ [T Header - [
= B 52

1l Chart |> Bookmark [2] Footer -

E Cover Page ~
[] Blank Page

he Appe - Wikipedia | Online Comment
' Page Break a4 Screenshot ~ o My pps Video | LZH Cross-reference [¥] Page Number- | ¢
Pages Apps Media Links Comments Header & Footer

B Insert Table...
P Draw Table

Eﬂ Excel Spreadsheet
B Quick Tables »

6. We will type the names of the columns in the first row. Then, in the second
row, we need to repeat the fields that are available in the dataset. In order
to do that, I first need to add a repeater to it. As in the RDLC layout, if we
drag the fields from the dataset directly into the table, they will not repeat
for every record.

7. We need to select the whole row and then add a repeating section, as shown
in the following screenshot:

XML Mapping v

|
C T T T i) Custom XML Part:
Ul | umimicrasoft-dynamics-nav/reports/Packt CH0B_1/60040/ -

4 NavWordReportxmIPart
Py -
(==t Content Control 3 Eepeating Y

]
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The steps to follow in order to create a repeating section are as follows:

1. First, double-click in the cell, which is in the first column, second row.
Double-click multiple times until the complete row is selected, as in the
following screenshot:

—

When the row is selected when it becomes gray.
2. Then, with the row selected, go to the XML Mapping pane and right-click
on Item.

3. Then, select Insert Content Control, Repeating. The row in the table converts
into a repeater, as shown in the following screenshot:

Now I can add fields from the dataset into the different columns of the repeater,
as follows:

1. Click in the first textbox (first column, second row). This places the cursor
inside the cell.

2. Then, right-click on the No_Item field in the XML Mapping pane and select
Insert Content Control, Plain Text.
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,  Note that you do not need to drag and drop the fields from the
% XML Mapping pane into the table. Always use the right-click
button and the drop-down menu option Insert Content Control.

3. Ithen repeat the process for the other fields and, in the header row, I simply
type in the names of the columns. The result should look as follows:

[ No Description Price Inventory
[Z2[No_ttem] | Description_ltem UnitPrice_ltem Inventory_ltem ’T_|

LT

4. Ithen save the Word document and close it. I will import the layout using
the Tools, Word Layout, Import option in the development environment,
from the Report Dataset Designer:

Language...
Look in . examples v @ ¥ o M-
Object Designer Shift+F12 R
igner B Name Date modified
Debugger L4 T
r - Packt - CHO8-1.docx 24/05/2015 14:04
R t pl
Word Layout 3 Nl\, ecent places
Compile F11 ‘
Error List Export
. . Delete 5 5 =
Build Server Application Objects File | Edit View Format Tools Window F
Sync. Schema For All Tables 3 New... Ctrl+N
Data Upgrade 3 Run Ctrl+R
Close Esc
License Information @
Custom Controls... ( Save Ct"*D . ‘
Options... Save As...
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5.

I then set the DefaultLayout property to Word, and save the report object.
Now, when I run the report, the following happens:

ACTIONS CROM... o Do you want to open or save this file?
. Mame:  Packt - CH0E-1.docx
Type: Microsoft Word Decument
9' | Open | ‘ Save ‘ | Cancel
~ Always ask before operfthis typ\f file.
Sorting: Mo. * %l‘
Show results:
+ Add Filter
Limit totals to:
+ Add Filter
| Print... - ‘ | Preview | | Cancel ‘
BH S O&- = Packt - CH08-1.dack - Ward TABLE T(]
HOME INSERT DESIGN PAGE LAYOUT REFERENCES MAILINGS IEW VIEW DEVELOPER DESIGN
ey ¥ Cut N PRI 2 =i i A
By Copy Colior Gody~[11 | & A7 A2~ R 1= - 8 | aaebcepe| maBbcene AaBh
Paste ! . = L b === -
. ' Format Painter T U -abex, x Q-4 = === T Normal | TNoSpac.. Heading
Clipboard [F] Font [F] Para [F]
No Description Price Inventory
1000 Fiets 4 000,00 32
1001 Tourfiets 4 000,00 0
1100 Voorwiel 1000,00 152 |
1110 Velg 0,00 400
1120 Spaken 0,00 10 000
1150 Voornaaf 500,00 200
1151 Draagas voorwiel 0,00 200
1155 Socket (voor) 0,00 200
11E0 D. el faWaTal LTalal
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6. The request page opens, as it does with an RDLC report. We can enter filters
and/or select a key for sorting. A popup window asks if we want to Open or

Save the layout and, when we select Open, the Word file opens and displays
a list of items.

7. The column captions are not multi-language because we typed them

in manually. Let's see how we can replace them with captions from
the database.

8. We will use the IncludeCaption property on the columns in the dataset
and include a Label (via View, Labels) that contains the report name.
When you do this, you will have to:

1. Save the report object.

2. Export the Word layout.

3. Open the Word layout.

4. Open the XML mapping pane.

9. You should see a Labels section at the top of the XML Mapping pane:

—
Report 60040 Packt - CHO8-1 - Report Dataset Designer =] |5 | 5 Report 60040 Packt - CHO8-1 - Report Label Desighyr [ = || = || 5 |
E.. Data Type Data Source Name Name: Caption
= Dataltem Item <Item> ¥ |ReportTitle Item List
Column Ttem.™No.” No_Item
Column Item.Description Description_Item
» Column Ttem. "Unit Price™ UnitPrice_Item
Column Item.Inventory Inventory_Item
== 1|+ Help
XML Mapping X

Custom XML Part:
urnimicrosoft-dynamic¥eBports/Packt CHOB 1/6.. ~
4 NavWordReportXmlPart
Labels
Description_ltemCaption

Inventory_ttemCaption

No_ltemCaption
ReportTitle
UnitPrice ftemCaption
e

Description_ltem
Inventory_ftem
No_ltem

UnitPrice_ftem
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10. Next, we will perform the following steps:

1. Replace the column headers with the labels in the dataset.
2. Save the Word layout.
3. Import it back again into the report dataset designer.

4. Save the report and run it.

This is what you will see after performing these steps:

RepontTitle
UnitPrice_ltemCaption

L
(FeportTitle —F

i No_ttemCaption| _itemCaption
No_Item Description_Item

(Item List ]

UnitPrice_ltemCapti
UnitPrice_ltem

Inventory_ltemCaption’
Inventory [tem

UnitPrice_ftem

—
1001 Tourfiets 4 000,00 0
1100 Vaarwiel 1 000,00 152
1110 Velg 0,00 400
1120 Spaken 0,00 10 000
1150 Voornaal 500,00 200
1151 Draagas voarwiel 0,00 200
1155 Socket [voor) 0,00 200
1160 Band 0,00 200
1170 Binnenband 0,00 200
1200 Achterwiel 1 200,00 152
1250 Achternaaf 1100.00 200

It now displays the report title and column headers in the language of the user with

the captions that are defined in the table.

%j%“ An example of this report is available in the object: Packt - CH08-1
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Formatting the Word report layout

Now I'm ready to implement some advanced formatting in my report, so I will use
the options available in Microsoft Word.

I have used a Word table because this is a report with a list or table layout and,
I can also use the Word Table Formatting options.

I will reopen the Word layout and select the table. You can see the Design and
Layout tab in the ribbon, you can select a Table Style in the Design tab and apply
it as follows:

INSERT DESIGN PAGE LAYOUT REFERENCES MAILINGS REVIEW VIEW DEVELOPER ESIGN LAYO!

FILE HOME

| Header Row
Total Row

v| Banded Rows

| First Column
Last Column

Banded Columns

Table Style Options

Table Styles

Borders

ReportTitle

No_ltemCaption
No_ltem

Description_ltemCaption
Description_Item

UnitPrice_ltemCaption
UnitPrice_ltem

Inventory_ltemCaption
Inventory Item

&) -
5 p -
hagin rder |
Styles - & Pen Color

Painter

]

I want to include company information and a logo, so I will first add the company
information to the dataset as an extra row:

E.. Data Type

= Dataltem
Column
Column

Column

} = Dataltem
Column
Column
Column
Column
Column
Column

Data Source
Item
Item.™o.”
Item,Description
Ttem. "Unit Price™

Report 60041 Packt - CHO08-2 - Report Dataset Designer

<Item>
Mo_Ttem
Description_Item
UnitPrice_Item
aRiakia

LU S S 4

pany i
“Company Information”,
“Company Information”,
“Company Information”,
“Company Information”,
“Company Information”,
“Company Information”,

Name

Address

City

“Post Code™
"Country/Region Code™
Picture

4] <Company Information>
Mame_CompanyInformation
Address_CompanyInformation
City_CompanyInformation
PostCode_CompanyInformation
CountryRegionCode_CompanyInformation
Picture_CompanyInformation

LG ANE JIE 2 Help

(o] 2 )

Name L.
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Then, I will add a page Header to the Word layout:

[~ =] Packt - CH08-2.docx - Word ?
HOME DESIGN ~ PAGELAYOUT ~ REFERENCES ~ MAILINGS  REVIEW  VIEW  DEVELOPER St
B CoverPage~ > = > @ Parts~ [ Signature Line - [
W . >
W Le

[ Blank Page Tk | p s Chart Wikinedia | O [> Bookmark =
able | Pictures Online Shapes . Wikipedia | Online Comment
4= Page Break N Pictures Screenshot- | W My Apes Video | [ Cross-reference Blank N
Pages Tables lllustrations Apps Media Links Comments
et
Blank (Three Columns)
et et i
Austin
R
Banded

oo TN

ReportTitle

Facet (Even Page)

No_ltemCaption Description_ltemCaption  UnitPrice_ltemCaption _Inventory_ltemCaptic
No_ltem Description_ltem UnitPrice_ltem Inventory_Item '

Facet (Odd Page)

[E@ More Headers from Office.com r
[ Edit Header
[% RemoveHeader

\. v,

As you can see, Word offers different layouts for the header and you can access

an online library that contains many more examples with the More Headers from
Office.com option. Next, I will add a table to the header section. The table will hold
the address fields for the company.
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I then add Plain Text controls for the fields in the Company Information dataitem
to the table fields in the header, as follows:

XML Mapping

Custom XML Part:
imi ft-d /i /Packt_CHO8_2/60041/
mam97Companylnformation ‘ ‘ urn:microsoft-dynamics-nav/reports/Packt_ 2/ /

Address_Companylnfarmation ‘ City_CompanyInformation 4 TVWOWREPD"XWP“
Labels

PostCode_Companylnformation B

LCoun‘tryRegionCode_Ccmpanylnformatic:ﬂ y

Address_Cormpanylnformation

City_Companylnfermation
CountryRegionCode_Companylnformation

Nage Comnanvinformation

Insert Content Control 3 Rich Text

Map to Selected Content Control

Bicture

Checkbox

ReportTitle Como o

Dropdown List

Date Picker

I right-click the field in the dataset and select the Picture option to add the
company logo:

XML Mapping

Part

Name_Companylnformation
Address_Companylnformation | City Companylnformation _‘
PostCode_Coempanyinformation

CountryRegionCade_Companylnfarmation

ReportTitle
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Now my layout is ready and I import it back again into the report dataset designer
and save the report object. Then, when I run it, I see the following result:

CROMUS International Lrd.
5 The Ring [ London
W2 BHG
cronus
[tem List
No. Description Uit Price Inventony
1000 Bicycle 4000,00 32
1001 Touring Bicycle &000,00 o
1100 Front Wheel 1000,00 152
1110 Rim o000 400
1120 Spokes 0,00 10 0DO
1150 Front Hub 00,00 200
1151 Axle Front Wheel 0,00 200
1155 Sockst Front o000 200
1160 Tire 0,00 Z00
1170 Tube 0,00 200
1200 Back Wheel 1 200,00 i52
1250 Back Hub 1 100,00 Z00
1251 Axle Back wheel 0,00 10000
1255 Sockst Back 0,00 Z00
1300 Chain Assy EDO, DO 152
1310 Chain 0,00 i0o
1320 Chain wheel Front 0,00 100
1330 Chain Wheel Back 0,00 100
1400 Mudguard front 0,00 152
1450 Mudguard back 0,00 152
1500 Lamp 0,00 152
1600 Bell 000 152
1700 Brake £00,00 152
1710 Hend rear wheel Braks 0,00 200
1720 Hend front wheel Brake 0,00 200
1E00 Hendlebars 0,00 152
1B50 Saddle 0,00 152
1E9G-5 ATHENS Desk 545 40 254
1000 Frame 0,00 152
1800-5 FaRIS Guest Chair, black 12510 Z88
1006-5 ATHENSZ Mobile Pedestal ZE140 254
1o08-5 LOMDON Swivel Chair, 123320 305
blus
1020-5 ANTWERFP Conference 42040 =1
Table
10z24-W CHAMOMIX Base Storage 13540 6
Unit
1928-5 AMSTERDAM Lamp 35,60 272
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When you print the report depicted in the preceding screenshot, all pages contain
the header, and the header contains the company information, including the
company logo.

,  The Dynamics NAV image types need to be supported by
% Microsoft Word. Word supports the following image types:
gl .bmp, .jpeg, and .png.

You can now go a step further and use other Word options, for example, page
numbers, quick parts, smart-arts, and so on.

An example of this report is available in the object: Packt - CH08-2

Repeating a table header

Word also has a table property that enables the repeating of the header row, which
is not possible in RDLC. When you edit a Word layout that contains a table, you can
select the header row and open its property, as shown in the following screenshot:

& Cut
By Copy
T} Paste Options: Table Row Column Cell Alt Text

Rows
Size

R we Content Control =
£move Lontent Lontro [] specify height: |0 cm + | Row heightis: | At least

Insert 3
ee DOptions

Delete Rows Allow row to break across pages

g Merge Cells qg !epea! as _Heaaer TOW a! !He!op o! ea:H page )

EE Distribute Rows Evelfily

._H b1 BillToCusto <. Previous Row | | ¥ MNext Row
m Distribute Columgl Evenly caner olustoms
Border Styles lompany_Registration

Hleader_YourReferenc

Text Direction...

lead§fr_DocumentDat

ines N Lines_Description Lines_Ship

0 mentDate  antity

tOfMeasu  Price untPct

r

ReportTotals_

Labels_Subtota -
- Subtotal

SE10OF2 B80OF72WORDS [[2  DUTCH (BELGIUM)
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When you enable Repeat as header row at the top of each page, it does what it
says. In the following screenshot, you can see that the header row is repeated on the

second page:

1920-5

1924-W

1928-5

ANTWERP Conference

Table

CHAMONIX Base Storage

Unit
AMSTERDAM Lamp

420,40 96
136,40 26
35,60 272

CRONUS International Ltd.

5 The Ring

London

W2 8HG

GB

cronus

No.
1928-W

1936-S

1952-wW

Description
ST.MORITZ Storage
Unit/Drawers
BERLIN Guest Chair,
yellow

0SLO Storage Unit/Shelf

Unit Price Inventory
342,10 67
125,10 136
158,50 15

Using Word templates

When designing a layout, reusing an existing template can be a great time-saver.
When you create a new Word document, Word has built-in templates that you can
use and you can even download extra templates from the online gallery.

I will first create a Word document and import that into the custom layout that I
created in Dynamics NAV.
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To create a new Word document, I will open Word manually and then select New,
to use an existing template, as follows:

= Category

Biue

I then save the Word document and close it. | have named it InvoiceTemplate.
docx.

This Word document does not contain the dataset from report 1306. To add it, I

will now import the Word document into Dynamics NAV using the Import Layout
button. Dynamics NAV then adds the dataset to the Word document. I will then
export it again so that I can edit it in Word and map the elements from the dataset. I
will start from a report in Dynamics NAV that already has a very nice dataset, report
1306, the mini sales invoice.
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A user can go to Report Layout Selection and filter the page on ID 1306:

e| |repor‘t|ayout selection ‘ |
Report Layout Selection  Administration/|T Atlmini:tration"Fﬂepori::JI ' z
Edit - Report Layout Selection = =
ﬁ HOME ACTIONS CROMNUS International Ltd. e
— FiR & © %
= o o I ik
View Custom Run OneMote Notes  Links Refresh Clear  Find
List Layouts =~ Report Filter
: ~
Report Layout Selection - Report 1D ML) A Custom Layouts o @
Description " "
Company ~
Company Name:  |CRONUS Internat...
Report . Report Name Selected Layout Custom Layout Description
1305; Sales - Invoice RDLC (built-in)
< > w v
QK
I will select the Custom Layouts action in the ribbon, followed by New:
Edit - Report Layout Selection
S 4
& © Y ik
ellote Motes  Links Refresh Clear  Find
Filter
Edit - Custom Report Layouts
REPORT
[y Import Layout |z| Sho
[ Export Layout [, Show
Run
Report
Type
1306 Description
Be e ales - [nvoice
Insert Word Layout:
I 15E LY dyoudty ]
L’ oK Cancel

Re
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I have now created a new custom layout in Dynamics NAV, which you can see in the

list here:

Report
1D

. Report Mame

ales - Invoice

Description

Copy of Built-in layout

Company
Marme

Type

Fs

Word

Fs

Now I need to import the Word document, with the invoice layout, into Dynamics
NAV. I will use the Import Layout button to import the Word document that I just

created into report 1306:

i

Bl o actions
B =
By H

Edit - Custom Report Layouts - 1306 Sales - Invoice

REPORT

out |E| Show as List One
1 EXpOTE Layo [, Show as Chart Notes

[}

CRONUS International Lid. @

DneNote £ Refresh

. Clear Filter

1) ODATA Example,

New.. Co View - Run
B List E‘,} Edit Layout Report Q,Links % Find
Custom Report Layouif ~ Typetofilter (F3) | Report ID - =
Filter: 1306
Report . Report Mame| Description Company . Type
D Name
1306 Sales - Invoice Copy of Built-in layout Word
iy Import Word Document “
.:(__—) - 4 L + examples v & Zoeken in examples p =]
Organiseren » MNieuwl map g= - [ @
-
) PROJECTS ~ I Gewijzigd op Type
, SOFTWARE T = :
InvoiceTemplate.docx /08/2015 22:14 Microsoft
J TRAINING

=| Packt - CHO8-2.docx 3/

Microsoft]

W

‘G Thuisaroep o eckt-CRlEeadosc o 21:35 Microsoft]
uisgroe|
grece M5 Sales Invoice - Jet Ex. Word.docx 015 12:50 Microsoft
. Steven Renders
LU 4 >
Bestandsnaam: | InveiceTemplate.dooe v ocx) 4
-
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I will then edit the layout again, and this will make sure it contains the dataset. When
Word opens, I should see the following;:

XML Mapping X

o 3
[YOUR COMPANY] urn:microsoft-dynamics-nav/reports/Mini_Sales_Invoice/13.. |
[Select Date] 4 NavWaordReportXmlPart S

4 Header
BilltoCustomerio_Lbl
INVOICE #1234 BilltoCustumerNo
/ CompanyAddress1
Bill To ‘Ship To CompanyAddress2

CompanyAddress3
Customer [Customer Name] Recipient [Redipient Mame]

[Company] [Company] CompanyAddressd
CustomerID#  [Customer I0] Address
Address

[Address] CompanyAddress5
harese] [Gity, ST ZIF Code]

[City. ST ZIP Code] Phone [Telephane]
Phone [Telephone]

CompanyAddress6
CompanyBankAccountho
CompanyBankAccountho_Lbl
Payment Due [Select Date] Delivery Date [Select Date] CompanyBankBranchMo
Salesperson [Sslesparson Mame] ‘Shipping Method  [Ship Method] CompanyBankBranchNo_Lbl
Payment Terms  [Terms] ‘Shipping Terms  [Terms] CompanyBankName

CompanyBankName_Lbl

Qty. | Item# | Description Unit Price Discount Line Total CompanyCustomGiro

CompanyCustomGiro_Lbl
CompanyEMail
CompanyGiraNo
CompanyGiraNo_Lbl
CompanyHemePage
CompanylBAN
CompanylBAN_Lbl
CompanylegalOffice

CompanylegalOffice_Lbl
CompanylegalStatement
otal Disceut CompanyLogoPasition
CompanyPhoneNo
CompanyPhoneNo_Lbl
Sales Tax CompanyPicture

Subtotal

— CompanyRegistrationNumber
CompanyRegistrationNumber_Lbl
CompanySWIFT
CompanySWIFT_Lbl
CompanyVATRegistrationNo
CompanyVATRegistrationNo_Lbl
CompanyVATReghe
CompanyVATRegho_Lbl
Copy_Lbl

CustomerAddress]

\ CustomerAddress2

Thank you for your business!

I can now select the fields from the Header data item and drop them into the
layout in the table at the top, and in the header.

I will now replace the Customer ID field with the one from the dataset,
as an example.
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Remove the current content control from the layout, as follows:

leill To Ship To
Arial (Bodh - |0~ | AT AT 1T v i - - -
Customer [Customer | m g
I =3 - A Q & Insert Delete
ustomer ID# [Customer 1M | address [A
Cut [Ci
Address ress
[§ity, ST ZI E& Copy ne T8
Phone elephone] ' Paste Options:
SNAmE
=a =
Payment Due belect Date 2 & Ls LA ivery Date [S¢
Define
Salesperson Ealespersc pping Method [S
Synonyms 3

Payment Terms [‘erms] Be Translste
= |

pping Terms  [Tq

€ Search with Bing

Remove Content Contro

Inzert 3

Qty. | Item# | Description Unit Price O

Delete Cells...

B Split Cells...
Border Styles 3

||} Text Direction...

r|'3| Table Properties...

Then, insert a new content control in the XML Mapping pane:

XML Mapping v X
Custormn XML Part:
urn:microsoft-dynamics-nav/reports/Mini_Sales_lnvoice/13.. =

4 NavWordReportXmlPart
4 Header
BilltoCustomerMo_Lbl

illtoCustumerio
o dnsert Content Control 4 PRh Text

Comp Map to Selected Content Control

)1 - ——

CompanyAddress4 Bicture
CompanyAddress5 Checkbox
CompanyAddressh Combo Box
CompanyBankAccountMo

CompanyBankAccountMo_Lbl Dropdown List
CompanyBankBranchMo Date Picker
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The result will look as follows:

Bill To
e
Customer [Customer Name]
Customer ID# BilltoCustumerNo
Address dabiani
[City, ST ZIFP Code]
Phone [Telephong]

You now need to repeat these steps for all of the fields in the header and the first

table in the Word document.

Now, go to the Lines data item and insert a repeating section, as follows:

First, select and delete all rows from the detail table, except one:

X
I I
Qi Unit Price Discount Line Total
- . - -
I T S P
B Igar/'AvaEvlnser‘t Delete
| | 1
L 36 cut
By Co
8 Loy Delete Cells 7 HES
Il U Paste Options:
o o o o () Shift cells left
HS =2 120 Lo LA 1| O shift cellswp
Insert »
[ €€ Delete Cells...
H— B Merge Cells
Border Styles 3

T Text Direction... T

— BE| Table Properties...

Total Discount

I ? Mew Comment

Subtotal

Sales Tax
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I'm going to convert this remaining row into a repeating content control by selecting
the row (double-click until it is selected) and then selecting Insert Content Control,

Repeating in the XML Mapping pane, from the Line data item:

‘ [YOUR COMPANY]

[Select Date]

INVOICE #1234

Phane [elephane]

PaymentDue  [Select Date]

Delivery Date  [Select Date]

XML Mapping T
Custom XML Part:
urnimicrosoft-dynamics-nav/reports/Mini_Sales_Invoice/13... ¥

ShipToAddresst
ShipToAddress7
ShipToAddress3
ShowShippingAddress

Subtotal_Lbl
8ilTo ShipTo jicia Tt
VATAmount_Lbl
Customer [Cusstomer Name] Recipient [Recipient Name] VATAmountSpecification_Lbl
[Gompsny] [Gompsny]
CustomerID#  [Customer ID] Address [Address] PRl
Address [Address] [Gity. ST ZIP Code] VATClause_Lbl
[City. ST ZIF Code] Phone [Telephane] VATClauses_Lbl

VATIdentifier_Lbl
VATPercentage Lbl
VATRegistrationNo

Salesperson [Salesperson Name] Shipping Methed  [Ship Method] N
Payment Terms  [Terms] Shipping Terms  [Terms] AT gar Tl L
YourReference
| L
Item# | Description Unit Price Discount. Line Total 4 Line
&_h—__
‘-_—— { Insert Content Control » Repeating
g {
sl
Subtotal
Seles Tax Description_Line
Description Line_Lbl
Total

ftemMo_Line

I can then add the fields to the repeater from the line data item as Plain Text

Controls, as I did at the beginning of this chapter.

There are also totals below the Lines data item, in the XML Mapping pane,

as you can see here:

Qty. | tem# | Description

Unit Price Discount

Line Total

Total Discount

Subtotal

Thank you for your business!

Sales Tax

ota

2
%Repuﬂmlsuna

Amount ReportTotalsLine
AmountFormatted ReportTotalsLine
Description_ReportTotalsLine
FontBold_ReportTotalsLine

~ FontUnderline_ReportTotalsLine ‘

T
4 Totals N
TotalAmountincludingVAT
TotalExcludingVATText
TotallncludingVATText
TotallnvoiceDiscountAmount
TotalNetAmount
TotalPaymentDiscountOnVAT
TotalSubTotal
TotalSubTotalMinuslnvoiceDiscount

TotalText

TotalVATAmount

TotalVATAmountLCY

TotalVATAmountTest

-1 & TotalVATBasel CY g
—

These are special data items that contain the totals and were added to report 1306,
so that you can find them very quickly and use them in the Word layout.
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You can then close Word. Dynamics NAV detects this and asks the following
question:

Microsoft Dynamics NAY

0 The report layout document has been opened in Word.

Edit the report layout in Word and save the changes. Then return to
this message and choose Yes to import the changes or Mo to cancel
the changes.

Do you want to impert the changes?

Click Yes and your new layout will be imported into Dynamics NAV and becomes
your new custom layout for report 1306.

As you can see, there is a wide choice of simple and advanced templates in the online
gallery. It's very easy to link a template to a Dynamics NAV report and then use the
report dataset fields in your template.

If you want users to use Word templates, then I suggest spending
. some time on creating similar datasets for your reports, based on how
it's done in report 1306. Give the tables and fields proper and easy to
= understand names and create a similar structure of not too many data
items. For most document reports one header, lines and totals should be
enough. Keep it simple and your users will also find it easy to use.

Optimizing your dataset for Word reports

Creating a report with a Word layout is usually divided into two steps. A developer
creates the report object and the dataset in the development environment, and a user
creates the Word layout using the application. As a developer, you will need to take
performance into account, as is always the case when you create a dataset, but even
more important is that you focus on making it easy for a user to create or modify the
Word layout.

This means that you need to apply some simple guidelines to create a user-friendly
and simple dataset and, in this section, I will provide some recommendations on
how to do that.
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As a developer, you should not always reinvent the wheel, and there are many
examples of Word reports available for you to use and study. One of those stunning
examples comes from Jet Reports. You can download . fob and Word files, based
on the Dynamics NAV demo database. In the following example, I will be using the
Report 14125501 Sales Invoice - Jet Ex, which I downloaded from the Jet Reports
website, which you can find here: http://jetreports.com.

When I open the report, I can see the following dataset:

Report 14125501 Sales Invoice - Jet Ex. Word - Report Dataset Designer \EI@
E.. Data Type Data Source Mame e
= Dataltem Sales Invoice Header Document A
H  pataltem Integer Labels
X pataltem Integer Company
H  pataltem Integer Customer
+  Dataltem Integer Shipment
= Dataltem Integer Header
H  pataltem Sales Invoice Line Lines
4 Dataltem VAT Amount Line TaxAmountlines
H  pataltem Integer ReportTotals
*P Column |
W
+ |+ 1|+ Help

As you can see, there are two levels of indentation: the Sales Invoice Header,
which has been named Document, and the other data items. Each of the data items
has clear and intuitive names:

¢ Document

® Labels

¢ Company

¢ Customer

® Shipment

® Header

®* Lines

* TaxAmoutLines

® ReportTotals
This makes it clear what to expect in each data item. When you expand the data
items, the fields from the document header table are divided over several data items.

This is a very good technique for grouping fields that belong together. A user can
then see them together in the Word dataset.
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Labels contain all of the labels of the report. Each label has an easy to understand
name. Similarly, the company data item contains the fields from the company, which
are usually put onto the header of a report. The same is valid for customer and
Shipto information.

It is important in a Word layout report that the lowest level of iteration of the data
items matches the report layout. In this example the lowest level is level 2 and it
contains the lines, VAT, and so on.

The totals are all in the same data item. Unlike RDLC, Word is not good at
calculating totals. So you need to do that in the dataset.

Although Word layouts create great flexibility for an end user to
*  create and manage report layouts, it lacks the advantage of being
able to use expressions, as in RDLC. In order to work around this
"~ limitation, you need to make sure you prepare these things in the
dataset, via the C/ AL code.

This is done here in the ReportTotals data item. The variables in the report totals
are calculated in the triggers of the other data items, as you can see when you open
the C/ AL code. As an alternative, you could also use the Report Total Buffer
table as a temporary table, as in Report 1306 Mini Sales - Invoice.

The integer data items in this report are used to group fields

together. To make sure they only add one line to the dataset,
T the data item property MaxIterationis setto 1.

So, to summarize, thinking about how you group and name data items and fields
produces an easy to understand dataset in Word, as you can see in this screenshot:

XML Mapping v
Custom XML Part:
urr:microsoft-dynamics-nav,/reports/Sales_Invoice_Jet Bx W... =

4 NavWordReportXmlPart
4 Document
I Labels
F Company
I Customer
I Shipment
' Header
F Lines
I TaxAmountLines
F ReportTotals
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This dataset is self-explanatory, and that's how it should be for all reports that you
want a non-technical user to edit.

_ Designing the dataset of a report such as the one in the above

% example will not only make it easier in the Word layout, but also in
L the RDLC layout. Using this best practice will make report design

easier and also make your reports much easier to maintain.

Managing report layouts
Managing Word report layouts can be done in the Dynamics NAV application. You
use the Report Layout Selection page, which you can find using the search box or in

Administration, IT Administration, Reports:

3] | |report Iayoutl

*’* Report Layout Selection  Administration/IT Administration/Reports

*’* Custom Report Layouts  Administration/IT Administration/Reports

When this window opens, it first loads a list of all the reports available in the
application. You can filter the list on the top, as in the following example from

Report ID 1306:

HOME

r [ : RS A 4

| m?' » &~ X H
WView Custom Run OneNote MNotes  Links Refresh Clear  Find

List Layouts Report Filter

Manage Process Report Show Attached Page
Report Layout Selection - Report ID - %
« | Report D
Report Name

Company Selected Layout

Company Mame: |CRONUS BELGIE ... w

Report Report Name Selected Layout Custom Layout Description

[

1306 Sales - Invoice ROLC (built-in)
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You can create or edit a custom layout for the selected report with the Custom
Layouts and Run Report buttons.

Custom layouts

When I select the Custom Layouts button, the Edit - Custom Report Layouts
window opens:

A Edit - Custom Report Layouts - 1306 Sales - Invoice = B
- HOME ACTIONS REPORT CRONUS BELGIE NV e
E‘* D’j x : List OneNote | &3 Refresh
B BExport Layout Chart Motes . Clear Filtar
Copy View  Edit  Delete — . Run ) i
List List [ Edit Layout Report @F,Llnks i Find
Cfistom Report Layouts ~ Type to fter (F3) Report ID M
Filter: 1306
Report Report Name Description Company Type
D - Name -~ -~
1306 Sales - Invoice Copy of Built-in layout Word

CRON... @

1306

Report ID: ‘)

O

Sales - Invoice
nsert Word Layout:
nsert ROLC La

QK

Report Mame:

oK

As you can see, when you select the New... button, you can create a new Word
and/or RDLC layout for the report. When you do this, a new line is added. You
can then select the line and use the Import Layout, Export Layout, and Edit Layout
buttons to manage the new layout.

In the previous section, Using Word templates, I used this window
L to create, import and edit the Invoice template.
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After you have created or updated the layout, you can then use the Run Report
button to run the report with the new layout. There's no restriction on the number
of layouts you can create in a report. This means, of course, that one report could
potentially have several RDLC and several Word layouts.

If you select the Actions menu, you will see the following actions:

he HOME ACTIONS REPORT CRONUS BELGIE NV o

\j g D D [ Export Layout
¥ ? [F% Edit Layout
New.. Copy = ExportWord Import
XMLPart  Layout [22Update Layout

Custom Report Layouts - Typeto filter (F3) Report ID 3| v

Filter: 1306

Report Report Name Description Company Type D Last Modified Last Medified by User
D - -

ame -

1306 Sales - Invoice Word version 2 CRONUS BELGIE N v Word 2 24/05/2015 20:24 THINKABOUTITVSTEVEN
1306 Sales - Invoice Word version 1 CROMNUS BELGIQUE... Word 1 24/05/2015 20:24 THINKABOUTIT\STEVEN

0K

There are two actions in the Actions group, which are not, by default, in the Home
group: Export Word XML Part and Update Layout.

The Update Layout action is used when someone has changed the report dataset in
the report dataset designer. If that happens and you try to run the report, an error
message is displayed. You can then select the update layout option, or you can use
the update layout action from this window. It will try to fix the error in the report
layout, so you don't have to correct it manually.

You can use the Company Name field, to restrict the report
» layout to a specific company. One database can contain multiple
companies and so you can have a different report layout for every
company. If you leave the Company field blank, then the layout is
available for all companies in the database.
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When you select the Export Word XML Part button, the Word report layout dataset
is exported. You can open it in Notepad:

ET=28)

urn:microsoft-dynamics-nav/reports/Mini_Sales_Inveoice/1386/"> )

<BilltoCustomerNo_Lbl>BilltoCustomerNo Lbl</BilltoCustomerNo_Lbl>
<BilltoCustumerNo»BilltoCustumerio</BilltoCustumerio>
<CompanyAddressl>CompanyAddressl</CompanyAddressl>
<CompanyAddress2>CompanyAddress2</CompanylAddress2>
<CompanyAddress3»CompanyAddress3</CompanylAddress3s
<CompanyAddressd>CompanyAddressd</CompanyAddressd>
<CompanyAddress5>CompanyAddress5</CompanyAddress5>
<CompanyAddressbé>CompanyAddresse</CompanyAddresse>
<CompanyBankAccountho>CompanyBankAccountNo</CompanyBankiAccountlo>
<CompanyBankAccountlo_Lbl>CompanyBankAccountNo Lbl</CompanyBankAccountlo_Lbl>
<CompanyBankBranchNo>CompanyBankBranchNo</CompanyBankBranchNo>
<CompanyBankBranchMo_Lbl>CompanyBankBranchMo_Lbl</CompanyBankBranchio_Lbl>
<CompanyBankName>CompanyBankName< /CompanyBankName>
<CompanyBankName_Lbl>CompanyBankName Lbl</CompanyBankName_Lbl>
<CompanyCustomGiro>CompanyCustomGiro</CompanyCustomGiro>
<CompanyCustomGiro_Lbl>CompanyCustomGiro Lbl</CompanyCustomGiro_Lbl>
<CompanyEMail>CompanyEMail</CompanyEMail>
<CompanyGirolo>CompanyGiroNo</CompanyGirolos>
<CompanyGiroNo_Lbl»>CompanyGiroNo_Lbl</CompanyGirolo Lbl>
<CompanyHomePage>CompanyHomePage< /CompanyHomePage >
<CompanyIBAN>CompanyIBAN</CompanyIBAN>

Editing a Custom RDLC layout

You can create a new RDLC layout for a report in the Custom Report Layouts
window, using the New button:

Edit - Custom Report Layouts - 1306 Sales - Invoi

ACTIONS REPORT

25X b D)e—=gF &L

Wiew

List Layout

C@stom Report Layouts -

Report Report Name Description Company
o -~ Narne

o)!@ﬁ Sales - Invoice RDLC version 2 RDLC
3 CRONUS BELGIE NV d

06 Sales - Invoice

1306 Sales - Invoice CRONUS BELGIQUE...

CRON... @

1306/

Report ID:

Sales - Invoice

Report Name:

Insert Word Layout:

Insert ROLC Layou

Cancel
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Once the new line has been added, you can select the Edit Layout button for the
RDLC layout. This will trigger Report Builder so that you can edit the layout. You
then need to save the layout in Report Builder and close it. Next, you need to click
on Yes to import the updated RDLC layout:

A Edit - Custom Report Layouts - 1306 Sales - Invoice = B
- HOME = ACTIONS REPORT CRONUS International Ltd, @
ﬂ E“ r’ﬂ x (3 Import Layaut |z| Show as List OneNote | 3 Refresh
O 2 Export Lavout [} Show as Chart Notes ¥ Clear Filter
New.. Copy View  Edit Run

| Type to filter (F3) | Report ID

Report Mame Description Company
[Name

1306 Sales - Invoice

1306 Sales - Invoice

Copy of Built-in layout

Copy of Built-in layout
1306 Sales - Invoice Copy of Built-in layout

Microsoft Dynamics NAV “

The report layout has been opened in SOL Report Builder.,

Edit the report layout in SOL Report Builder and save the changes.
Then return to this message and choose Yes to import the changes
or Mo to cancel the changes.

Do you want to import the changes?

|
Views Clipboard
Report Data [ N N S ST 8 8 0 38233 4 - 15 - 16 - 17 - 1
Mew = Edit.. X @ & o
1 (23 Buiflm Fisidy R o 5 ]
3 Paramaters 7 =
= ;:‘S‘ Coae Pubic Fundion Blank
@ JD" ources 4 Data Onity
3 (3 Dutasets DataBieementiivm
DataElementsiyse Anngane
Expen [uPageNumber] / patasenens
DataTranstorm
4 General
[CustomerPostalBarCode] [DocumentTitle_Lbl] oot
[CustomerAddress1] Compamddress] Deserigtion
[Customenaddeess?] [CemganyAddress] idtn 5204094501t
[Custemerddeesd] [ComeanyAddress] + Localization
[Custemerfddresd]
Custemecaddeens] m [Companyiddresss ; ~Useran
[Custemeraddeens] [Companyiddress] Aruan Heriangge
[CustemeraddeesT] [CompanyLegalOfiice Lo [CempanyLegairmice] # Other
[Custemeraddeessd) [SalerPericablank bl [SaleiPeriontiame] AuteRetresh ]
h bl [EMAL Hewaed LbY [SenpanyEatig Consumeontain True
[BateCustoneiio_Lb] i [HamePage_Header LE] &
. o) iz ] [CompanyPhanehio] ”
[i2 [
Doumentho,LE] E [c ] iz + Fage
1Onsertio, Lo [Dueitia] [CompanyGaotio, ] [Compamyiestis] BackprounaColo] ] Automatic
6] 12 L 1b] tcempanreal] Wv| | psgrounamas
2 Borderolor  Black
| Row Greups = Column Groups - Borderitrie Hone
| [ prances = | | & Borderwicen gt
Columas
endvesize  21om 28,7om "
Aasemblies
‘Specifies the assemblies that the report
references.
[t No current repert server. Connect b T "
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The report execution flow

The application needs to determine when to run which layout because a report
can have built-in layouts (RDLC and/or Word) and custom layouts (RDLC and
Word).This is handled via several codeunits that follow a report execution flow.
The following figure visualizes this flow:

i i/ Codeunit 1
e[;;) - rrn —> Application
S Management
HasCustomLayout?
l WORD ‘ RDLC
MergeDocument ReportGetCustomeRDLC

This flow is executed when you run a report from the application and select Print,
Preview or when you run a report via C/AL code:

e First, the codeunit uses the HasCustomLayout () function to determine if
the report has been set up with a custom RDLC or Word layout. If not, the
default built-in layout is used.

* If the report has a custom or built-in Word layout, the MergeDocument
function manages the report execution.

* If the report has been set up to use a custom RDLC layout, the
ReportGetCustomRDLC function returns the custom RDLC layout as
an XML string and that is used to render the report.
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The Word report execution flow

When the report uses a Word layout, the execution flow is separated into two parts:
the design time and the runtime flow.

XML Data
SAVEASXML 4 Word XML Final
‘ Merge Result
Report
Dataset
Designer
WORDXMLPART v
XML Word

Description Layout

At design time

When a user creates a Word report layout in the application, the dataset of the report
needs to be sent to Microsoft Word. This is done via an XML file, a schema file.

This XML schema is generated by the REPORT . WORDXMLPART function. This is done
automatically by Dynamics NAV, but you could create custom functionality based
on this logic using this function.

At runtime

When a report is executed, the report data output (the XML file) is merged with the
Word layout to produce the final result. The report data output is in the XML format,
which is in the same form as the output of the REPORT . SAVEASXML function. In the
Codeunit 1 Application Management, there's a MergeWordLayout function that
handles the merge, depending on the action that the user has selected: PDF, Word,
Excel, or print.

Managing layouts in code

When I introduced the report execution flow, I mentioned that the application code
determines which layout needs to be used when. This flow starts from codeunit 1,
application management, and uses several other tables and codeunits. If you spend
a little time investigating this codeunit, then you will discover how you can use it to
your advantage when you are confronted with managing report layouts so that you
don't reinvent the wheel.
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In codeunit 1, application management, and in the Custom Report Layout and
Report Layout Selection tables, you will find many functions for managing
reports and report layouts.

In codeunit 1, application management, there's a HasCustomLayout function,
that determines if a report has a custom layout or not, and if so, whether it's
Word or RDLC:

// Return value:

// 0: No custom layout

// 1: RDLC layout

// 2: Word layout

IF ObjectType <> ObjectType::Report THEN
ERROR (NotSupportedErr) ;

EXIT (ReportLayoutSelection.HasCustomLayout (ObjectID)) ;

It calls a HasCustomLayout function, which is from the table 9651, Report Layout
Selection. If a report has a custom layout, it's stored in that table, so that's where
you can find it. There's a reference to the Table 9650 Custom Report Layout in this
function. When you open that table and have a look at its functions, you will see
the following:

Table 9650 Custom Report Layout - C/AL Globals =] 2 ES)
Variables | Text Constants | Functions

Mame Locals
» ndater
InitBuiltinLayout
InsertBuiltinlayout
GetCustomRadlc
CopyRecord
Importlayout
ImportLayoutBlob
Exportlayout
ValidateLayout
Updatelayout
TrylJpdatelayout
GetWordsML
ExportSchema
EditLayout
GetFileExtension
InsertCustom¥mlPart
GetCustom¥mlPart
RunCustomReport
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As you can see, there are functions that can import, export and edit layouts. Some
of these functions reference Codeunit 9651 Document Report Mgt. This codeunit
contains the following functions:

Codeunit 9651 Document Report Mgt. - C/AL Globals =N =R
Variables | Text Constants | Functions

Mame Locals
4

ValidateWordLayout

ValidateWordLayoutCheckOnly

ValidateAndUpdateWordLayoutOnRecord

UpdateWordLayout

TryUpdateWordLayout

UpdateRdlcLayout

TryUpdateRdlcLayout

MewWordLayout

ConvertToPdf

PrintiordDoc

PrintWordDocIn\Word

|serFileMame

You can print a report or export it to PDF with these functions. The convertTopdf
function uses a dot net (NET) variable that references the assembly:

Microsoft.Dynamics.Nav.PdfWriter.WordToPdf. 'Microsoft.Dynamics.
Nav.PdfWriter, Version=8.0.0.0, Culture=neutral,
PublicKeyToken=31bf3856ad364e35"
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This codeunit then also references Codeunit 419 File Management. The file
management codeunit contains functions to handle files, for example, how to send a
file from the server to the client and vice versa, how to create an archive, and so on.

Codeunit 419 File Management - C/AL Globals

Variables | Text Constants | Functions

MName

Fil port}
BLOBImportilithFilter
BLOBExport
ServerTempFileName
ClientTempFileName
DownloadTempFile
UploadFileSilent
UplozadFile
UploadFile\WithFilter
Magicpath
DownloadHandler
DownloadToFile
AppendAllTextToClientFile
MoveAndRenameClientFile
DeleteClientFile
CopyClientFile
ClientFileExists
ClientDirectoryExists
CreateClientDirectory
MoveFie

CopyServerFile
ServerFileExists
DeleteServerFie
ServerDirectoryExists
ServerCreateDirectory
ServerRemoveDirectory
GetFileName
GetFileNameWithoutExtension
GetDirectoryMame
GetClientDirectoryFilesList
GetClientFileProperties
CombinePath
BLOBImportFromServerFile
BLOBExportToServerFile
GetToFilterText
GetExtension
OpenFileDialog
SaveFileDialog
CanRunDotMetOnClient
IsWebClient
IsWindowsClient
IsValidFileName
ValidateFileMNames
ValidateFileExtension
ValidateClientPath
Ansi2SystemEncoding
Ansi2SystemEncodingTxt
BrowseForFolderDialog
StripNotsupportChrInFileMame
CreateZipArchiveObject
AddFileToZipArchive
CloseZipArchive

IsGZip

|

= ol ==

Locals

Help
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This codeunit contains functions that you can use to do almost anything with files.

It has been redesigned in Dynamics NAV 2015, and I believe it's
% important to know that it exists, so you don't reinvent the wheel
K
when confronted with file management.

Scheduling reports

As of version 2015 of Dynamics NAV, you can schedule the execution of a report via
the request page. When you run any report, you will see the following button:

Preview Cancel

Print... [
POF Ctrl+5hift+P
Microsoft Vilhrd  Ctrl+Shift+W

1

5.
o
"

[

B B
[T}

Bl Microso el Ctrl+5hift+E
[R Schedule.. Ctrl+Shift+S

When you select Schedule..., you can determine when the report needs to be
generated and in what format:

There is no running job queue for scheduled reports.

Report ID: 11 »
Report Mame: Customer - Top 10 List
Description: Customer - Top 10 List

Report Output Type: PDF v

Printer Mame:

Earliest Start Date/Time: || W

Expiration Date/Tirme: I vl

oK Cancel
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In order for this to work, you first need to set up the job queue. When the report
is executed, via the schedule, it will then show up in the Report Inbox of the user
that scheduled it. This inbox is usually on the role center page, as shown in the

following screenshot:

Report Inbox 5 oA
|I| Show |:|' Unread Reports All Reports X Delete [T Show Queue i Find
Created Date-Time Description Output Type
The information is actually stored in the Table 477 Report Inbox:

Table 477 Report Inbox - Table Designer El@

E..Field Mo,  Field Mame Data Type Length Description

y v Entry No. Integer

v 2 User ID Text 65

v 3 Report OQutput BLOB

v 4 Created Date-Time DateTime

v 5 Job Queue Log Entry ID GUID

v & Output Type Option

v 7 Description Text 250

v 3 ReportID Integer

v 9 Report Name Text 250

v 10 Read Boolean

Help

As you can see, the report is generated on a per user basis and the report inbox is
filtered on the user ID.
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Run and run modal

When a report is executed via code, you can use the RUN or
RUNMODAL functions. Reports that are executed by the RUNMODAL
function cannot be scheduled. You can only schedule reports that are

M executed by the RUN function.
Q Some of the document reports in the application use the report

selection feature, and this uses the RUNMODAL function to run reports
in sequence. That is why, when you print a sales invoice, the user
will not see a schedule option on the request page. However, if you
run the report directly from the object designer, then the schedule
option will be visible.

Summary

In this chapter, I introduced you to the Word layout features of report design in
Dynamics NAV. You have learned how to create and maintain a Word layout
as an alternative to the more complex RDLC layouts.

In the next chapter, I will explain Power BI. I will demonstrate how you can
harness the power of Excel, PowerPivot, Power View, and the other Power Bl
tools to build and share interactive and rich reports, starting from ODATA web
services in Dynamics NAV.
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In this chapter I will introduce you to the world of Power BI. Dynamics NAV can
publish pages and queries as ODATA web services so that external tools such as
Microsoft Office Excel and Power BI can use them as data sources. I will provide
an overview of the different tools available in the Power BI suite and how you can
leverage their power using Dynamics NAV.

Dynamics NAV web services

You have the option to publish page, query, and codeunit objects as web services in
Dynamics NAV when you navigate to the web services page.

Pages and queries are published as ODATA web services and
s pages and codeunits are published as SOAP web services.

What is a web service?

A web service, in terms of Dynamics NAV, or a SOAP web service, is a program
that publishes business logic to the outside world and an ODATA web service can
be considered as a data source so that the outside world can access your data in a
uniform and self-described manner.

SOAP and ODATA are the protocols that are used for different types of web services.

More information about Dynamics NAV and web services is

available here: https://msdn.microsoft.com/en-us/

library/dd355398 (v=nav.80) .aspx

You publish Dynamics NAV business logic to the outside world with SOAP web
services so that you can reuse it in other development environments.
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For example, when you are developing an application using Visual Studio and .
NET or a website using PHP. you can consult Dynamics NAV information via SOAP
web servers and create, modify or delete it, using Dynamics NAV authentication,
and business logic. Although very interesting, SOAP web services are not covered in
this book.

You publish page and query objects to the outside world with ODATA web services
so that they can be accessed as data sources. Query web services are read-only, while
you can read and also modify information with page ODATA web services. I will
focus on the read-only ODATA page and query web services because the purpose of
business intelligence is not to modify information from its data source.

So how do you publish a page or query as a web service in Dynamics NAV?

All you need to do is go to the web services page. You can type in web services in
the application search box, or you can go here:

m Web Services - Microsoft Dynamics NAV ==
° ~{ cronus ional Ltd, b D 5 jstration » IT Administration b General » Web Services J)
B o [0 Web Services  Administration/IT Administration General |

Then you use the New button to create a new web service, as shown in the
following screenshot:

m Web Services - Microsoft Dynamics NAV == =
~ |m cronus Ltd. » D , v T » General » Web Services 2| [ search (ciri+F3)
HOME CRONUS Internations! Ltd, @
r) ~
L1Y3Z X i [ © T ik
New t  Delete Showss  Motes Links Refresn Clear Find
) Chart Filter
il Edit - Web Services - o[
Bl o CRONUS Internations! Ltd. @
B X ) e T
RN = o @ I
New ew Delete Showss | Motes Links Refresh Clear Find
ist Chart Filter
Web Sefices - Typetofiter(F3) | Object Type + | & |
Ne fifters applied
Objec ObjectID  Object Name Service Name Publ.. OData URL SOAR URL
Page v 21 Customer Card Customers hitp//NAY-2015-BET048/NAV/ODatay... Jpttp://NAV-2015-BI:7047/MAV/WS/CR...
NE G B = iER: PO Not applicable
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To publish it, simply select the Publish checkbox. Then, in the URL column, you can
see where the object is available as an ODATA web service. To verify that it works,
you can simply click on the URL, which opens in your browser:

Web Services - Typetofilter (F3) | Object Type | 2| w
gement N i
No filters applied
ing
Object Object ID  Object Name Service Name Publ... OData URL SOAP URL
Type
Page 21 Custemer Card Custemers < hitp://MNAV-2015-Bl: 7048/NAV/O... }ﬁp:f{NAV—ZUT 5-BL:7047)
Query 50000 CustomerAnalysis CustomerAnalysis hitp://NAVG2015-BIT02/NAV/O..._ Not applicable
/ - o -
@ 2 hitp:/nav-2015-Bi70/1AV/OL O ~ C R Customers < Kk L
~
Customers Displaying 68 / 68
You are viewing a feed that contains frequently updated content. When you subscribe to a feed, it is added to the l:l
Common Feed List. Updated information from the feed is automatically downloaded to your computer and can be
viewed in Internet Explorer and other programs. Learn more about feeds, @ All 68
4 Subscribe to this feed Sort by:
¥ Date
Title
oday, June 14, 2015, SOAM ] e
Filter by category:
NAV.Customers 68
..... e 14, 2015, 50 A
oday, June 14, 2015, 50 A
v

In my example, the URL is http://nav-2015-bi:7048/NAV/OData/
Company (' CRONUS$20International%20Ltd. ') /Customers. In your case this will
be different, depending on your settings and the configuration of the service tier.

The generic URL is as follows:
http://<Servers:<WebServicePort>/<ServerInstance>/
% OData
= This URL gives you an overview of all ODATA web services published
by the instance of Dynamics NAV. To connect to a specific web service,
after /OData, simply enter the name of the web service.

The browser displays the result of the ODATA web services, which is data from your
page or query, but it renders it in a format that's not really interesting for a user. Let's
open it in Excel and display it as a table.
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Using Excel

You can import data from different sources using Microsoft Office Excel, one of
which, as from version 2010, is ODATA.

* I'm using Excel version 2013 in the demonstrations and

examples. Most of it is also possible in version 2010, but I

recommend the 2013 version.

Start Microsoft Office Excel, and create a blank workbook. Then, in the ribbon, look
for DATA and select From Other Sources, then select the From OData Data Feed:

T R O

= <= R I s ]

Fr g Fram Other

PAGE LAYOUT FORMULAS REVIEW VIEW

[=] Connectiggs & A
"HELEN ¢

% l Sort Filter

res| o
Connections ~ All ~ Edit Links

rom SQL Server

Create a connection to a SOL Server table. Import data into Excel as a

Table or PivotTable report.

From Analysis Services

Create a connection to a SOL Server Analysis Services cube, Import data

into Excel as a Table or PivotTable report.

From Windows Azure Marketplace

Create a connection te a Microsoft Windows Azure DataMarket Feed.

From OData Data Feed

Create a connection to an OData Data Feed. Import data into Excel as a

Table or PivotTable report.
_ O —

Open or map a XML file into Excel.

From Data Connection Wizard
Import data for an unlisted format by using the Data Connection Wizard
and OLEDE.

From Microsoft Query

Import data for an unlisted format by using the Microsoft Quen,
and ODBC. Functionality is limited for compatibility in previous v

o 5 B

Reapply
T;‘ Advanced

Book! - Excel
DEVELOPER POWERPIVOT

|
Textto Flash Re

Columns  Fill  Dup

[354]



Chapter 9

You need to enter the OData web service URL and the credentials used to access
Dynamics NAV in the popup window that opens:

Data Connection Wizard

Connect to a Data Feed

Enter the information required to connect to a data feed.

1. Location of the data feed

Link or File: frttp://MAV-2015-B1:7048/NAV/OData/Company( CR

B

Browse...

Windows Security

Connecting to NAV-2015-B1

Enter your credentials

[ srenders |

2. Log on credentials

se the sign-in information for the person opening this file

) Use this name and password

Cancel || <§a(k! Next > i

User Name:

Password:

A

E

Domain: NAV-2015-Bl
[] Remember my crederfigals

/

Connect a smart card

In the next window you will see the Customer Card web service. Select it and click

on Next. Then you will be asked to save

the connection so that Excel remembers it.

Data Connection Wizard

Select Tables

Select the Tables which contain the data you want.

Connect to specific tables:
Enable selection of multiple tables

B

(]

Data Connection Wizard

Save Data Connection File and Finish

Enter a name and description for your new Data Connection file, and press Finish
to save,

File Name:
DataFeed_1_NAV-2015-BI Customers.ode

Description  Madified Created  Type

Save password in file
Description:
[To help others understand what your data connection points to]

Friendly Name:

DataFeed_1_NAV-2015-Bl Customers

Cancel H « Back || Next > H Einish

Search Keywords:

[ Aways attempt to use this file to refresh data

Excel Services: | Authentication Setting
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You can then decide if you want the data to be available in a table, a pivot table or a
pivot chart:

[ I
Select how you want to view this data in your workbook.
[ @ Table
ivotTable Report
) PivotChart
) Power Wiew Report
% © only Create Connection
Where do you want to put the data?
(®) Existing worksheet:
=sks19

) Mew warksheet

Import Data

=

Add this data to the Data Mode

| Properties... | | QK | | Cancel |

If you have Power View enabled in Excel, the Power View option is also available.
I will come back to this in the section about Power View.

In this example I selected the Table option and then clicked on OK. The result now
looks like this:

ook « Focel

[:IZ] o
HOME  INSERT

IS T FORMLILAS DATA REVEW ViEW DEVELOSER
Tabie Mame: = Properties #1 Header Row
Table_Customer: | s Total How e
13 Resive Table ange 5 Linink ! Banded Rows L
Tool He Sy -

L ARSAE5S. 3

wo B Quaves B Bren o Boy B cuneypevion code @ shane 2 ey conic o B corac |
2 [ams4as52 [EiPORTLES d.o.c. Tvornarska ulica § 11000 Uubljara st 8. Katja Val|
3 327EBASS Lowaing Contracton: Vuurberg 157 BE. 3000 Leuven BE Hans Visser
4 455759797 Lauritzen Kontormebler A5 Jomiru Ane Gade 56 K-9000 Alborg [0 Fr. lenny Gat
5 203321 TraxTonic 5an Ghe 5ama Jaya Free Industrial Zone MY-03450 KUCHING, Sarawak MY s, lubing
6 33022542 Livre Importants 46 fue Orteaux FR-T7430 ESBLY L] M. Lionel PE|
7 10000 TheCannon Group PLC 152 Market Square B274KT Birmingham =] Wr. &ndy Ted
A 321457 Nieuwe Tandpoort NV Nisuwstraat 28 RE-2200 Herentals BE Kevin Verbo
9 40000 rfield hics Cs Naad L1 M Gloucester o MAf. Kgvin Wi
10 A75BEEE Saboden ¥ire Sandgt. 13 NO-1300 sandvika N Flemming

44756404 Londan Light Company 135 Paachtres Street PE1TARN Cambridge GR M. Mathew
12 BBEE2IAT Centramerkur d.owo. Tabor 23 542000 Maribor " ga. Renata Li
13 30000 John Meddock Insurance Co. 10 High Tower Green MO2 KT Manchester o8 Miss Patrdia

218 Klubben Skogveben 3 NO-1344 Haslum NG Thomas And
The data from the web service is imported into Excel and displayed as a table. You

can reload the data from Dynamics NAV with the Refresh button in the ribbon.

Now that you have your data in Excel, you can repeat this process to import data
from other page or query objects and build your report in Excel.
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Power Pivot

Power Pivot is an Excel plugin which allows you to create a data model. The
data model can use several types of data sources, including OData web services,
Windows Azure Marketplace, XML files, Excel files, databases, and so on.

I will introduce you to Power Pivot and demonstrate how you can use it to combine
several Dynamics NAV OData web services and web services from Windows Azure
Market Place into a data model. You can then use this data model to enrich your data
and use it when you create reports using pivot tables, Power Pivot reports, Power
View, and Power Map.

When you publish an object, such as a page or a query object, as an OData web
service you can use it directly to create a report in Excel. But, if you want to create
multiple reports then it's more interesting to create a data model in which you
combine the different OData web services into a more complete and rich dataset
that you can reuse.

Power Pivot allows you to do this. Power Pivot has been developed specially as

an Excel plugin in to perform calculations and manipulations on large datasets.
Depending on your version of Excel, there are limitations on the number of rows

it can use and Excel can become slow when it has to perform more complex
calculations on your data. Power Pivot has a built-in scripting language and it's very
fast with calculations, formatting and transformations on large datasets.

You can look on Power Pivot as a tool that helps you combine your Dynamics NAV
OData web services with a related data model and you can enhance it with external
data from Microsoft Azure Marketplace.

To get started in Power Pivot, you first need to activate it in Excel. Then We will
publish several pages as web services and combine them in Power Pivot. Finally,
we will add external data from Azure Marketplace.

Activating Power Pivot in Excel

In Excel, Power Pivot is available in the ribbon, as a separate tab, as shown here:

s Bookl - Excel

HOME IMNSERT PAGE LAYOUT FORMULAS DATA REVIEW VIEW DEVELOPER POWERPIVOT
—

@ kLo B g
EEfi\lign Horizentally = X
Manage  Calculated KPls Addto  Update Detect Settings
Fields = - Data Model Al

ta Madel Calculations Slicer Alignment Tables Relationships
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If this is not visible, use the Customize the Ribbon... feature to activate the Power

Pivot plugin, as follows:

Customize Quick Access Toolbar...

Excel Options

B

Show Quick oolbar Below the Ribbon

General

Fermulas

Collapse the Ribbon

Proofing
Save

Language

Advanced

Customize Ribbon
Quick Access Toalbar
Add-Ins

rust Center

[H View and manage Microsoft Office Add-ins.

Add-ins
Name Lecation Type ~
Active Application Add-ins
Microsoft Office PowerPivet for Excel 2013 Ci\...dd-in\PowerPivotExcelClientAddindll  COM Add-in
Microsoft Power Map for Excel Ci\... Excel Add-im\EXCELPLUGINSHELL.DLL  COM Adid-in
Power View Ci\..Add-in\AdHocReportingExcelClient.dil  COM Add-in
Inactive Application Add-ins
Analysis ToolPak A\..ficel5\Librany\Analysis\ ANALYS32.XLL  Excel Add-in
Analysis ToolPak - VBA Ae15\Libran/\Analysis\ATPVBAEN.KLAM  Excel Add-in
Date (XML) A\ icrosoft shared\Smart Tag\MOFLDLL  Action
Euro Currency Tools ice\Office15\Library\EUROTOOLXLAM  Excel Add-in
Inquire 2\t Office\ Office15\DCP\NativeShim.dll  COM Add-in
Microsoft Actions Pane 3 XML Expansion Pack
Solver Add-in C:\... e 15\ Library\ SOLVER\SOLVER KLAM  Excel Add-in -

Add-in: Microsoft Office PowerPivot for Exc®y2013

Publisher.  Microsoft Corporation

Compatibility: No compatibility information availabl

Location: C:\Program Files\Microseft Office\Offick] S\ADDINS\PowerPivot Excel Add-in
PowerPivotExcelClientAddin.dll

Description:  Micrasoft Office PowerPivot for Excel 201

Manage: [ETETRTPR | )

—

COM Add-Ins

Add-Ins available:

nquire
icrosoft Office PowerPivot for Excel 2013

crosoft Power Map for Excel
wer View

7-/
o]
[ concer |

Cancel
Remove

-

Location:
Load Behavior: Load at Startup

C:\Program Files\Microsoft Office\Office 15\ADDINS\PowerPivot Excel Add-in‘\PowerPivotExcelClie...

As you can see, the same process can be used to activate Power Map and Power
View. If the options are not available in the list of available plugins, it means you
are using a version of Excel that is not supported.

,  The minimum version required is Microsoft Office Professional Plus
%“ 2013. In Excel 2010, Power Pivot can be downloaded, for free, from the

Microsoft website.
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To see which version of Excel you are using, open the application menu and go
to Account:

=] = Book1 - Excel
FILE m DATA  REVIEW  VIEW  DEVELOPER = POWERPIVOT

rﬁ"_:H U’ﬂ |:| B[ Align Vertically @ ’@; D& d?

BE Align Horizontally
Manage Calculated KPls Addto  Update Detect  Settings

Fields - - Data Model Al
Data Model Calculations Slicer Alignment Tables Relationships

Book1 - Excel

Account

Office Theme:
White -

Sign in to Office u Ofﬁce

Get to your documents from anywhere by signing in te Office, Your
experience just gets better and more personalized on every device you
use.

Product Information

Product Activated
Microsoft Office Professional Plus 2013

IS praguct contains

BEBREROEEF G

Signin

e About Excel
Learn more about Excel, Support, Product ID, and Copyright information,
About

Excel
Account

Options

Now that you know how to activate or enable Power Pivot, let's use it to create a data
model.

Building a Power Pivot data model

First, I will publish some page and query objects as OData web services in
Dynamics NAV. The process is exactly the same as before, using the web
services page in the application.

In this example, I have published the Customer Card page and a Customer
Analysis query.

% The query Customer Analysis is available in the object:
s CustomerAnalysis
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Importing data into Power Pivot
Create a new workbook in Excel, go to the PowerPivot tab on the ribbon, and click
the Manage button. This opens up Power Pivot. Then, select Get External Data,

From Data Service, From OData Data Feed:

HOME  INSERT  PAGELAYOUT  FORMULAS DATA  REVIEW  VIEW  DEVELOPER  Dynamics NAY @ POWERPIVOT BTEAM

VE EI S| Align Vertically ﬂ B D& 6}

EE Align Horizontally
Addte  Update Detect Settings

Fields =
DatTAodel Calculations Slicer Alignment Tables Relationships
| 838 A = | PowerPivot for Excel - Book1
Home Design Advanced
E Data Type : H] 2 AutoSum I:IE Diagram View
Create KPI {4 show Hidden

Format :
, Clear Al Sort by Find Data

Get External PivotTable . v o T § —
Data ~ T Yo 7 6o o Filters Column View Ufx Calculation Area
Formatting Sort and Filter Find Calculations Wiew

L3 1 &

From om Other  Existing
Database Sources  Connedtions

Pa

Clipboard

From Data H
Service ™

= rom Windows Azure Marketplace
ﬁ Suggest Related Data
From OData Data Feed

Ienter http://nav-2015-bi:7048/NAV/OData/Company (' CRONUS%20
International%20Ltd. ') /Customers in the Data Feed Url, then click

on Next and Finish, as shown in the following screenshot:

Table Import Wizard

Connecttoa Data Feed

Enter the information reguired to connect to & data feed.

Friendly connection name: |Cu5tomers

Diata Feed Url: ‘ http://thinkaboutit: 7048/ TynamicsNAVED_CUS/0 i Browse...

Bt d TestC

PowerPivot for Excel “

Test connection succeeded.

/ M
< Back l Nedt > Finish Cancel
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You can also give your connection a friendly name in the connection name field
Friendly. In this example, I named it Customers, so I could refer back to it later.

I repeated the same steps to fetch the data feed for the Query object using the URL
http://NAV-2015-BI:7048/NAV/OData/Company (' CRONUS%20International%20
Ltd.') /CustomerAnalysis.

Note that the URL in your database might be different. To be sure,
L= copy it to the web services page in Dynamics NAV.

Now you have two data sources imported into Power Pivot, and the data sources
show up as tabs just like in Excel, as you can see at the bottom of the window:

BlEAS & o= PowerPivot for Excel - Book1 - O
Home Design Advanced - o
- : - A -
= G [‘j‘a Data Type : Date tal m [H] ¥ AutoSum I;I l:tg Diagram View
~ Format : #14/03/2001 12:30:55 = G d 18 create kPl {4 show Hidden
Clipboard Get External Refresh  PivotTable o o , Clear All Sort by Find Data .
2 Data - 2 2 $-% > o 54 Z# Filters Column=~ view [Tt Calculation Area
Formatting Sort and Filter Find Calculations View
[Posting_Date] - | |
Posting_Date EEE!E . :I Profit_LCY ﬂ Salesperson Code ﬂ Customer_No B3| Customer_Posting_Group B3| Global_Diflal
E 31/12/2016 0:00... 0 DOMESTIC SALES
. 31/12/2016 0:00... 0 0 PS 30000 DOMESTIC SALES
. 31/12/2016 0:00... 0 0 PS 10000 DOMESTIC SALES
. 31/12/2016 0:00... 0 0 PS 20000 DOMESTIC SALES
. 31/12/2016 0:00... 0 0 PS 30000 DOMESTIC SALES
. 31/12/2016 0:00... a 0 PS 20000 DOMESTIC SALES
. 31/12/2016 0:00... 0 0 PS 30000 DOMESTIC SALES
. 31/12/2016 0:00... 0 0 Ps 10000 DOMESTIC SALES
31/12/2016.0:00 i 0_IR 01454545 EORFIGN SALES hé
"
w
>
Record: W 4 7 b . o8
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The data from the web services is loaded into Power Pivot and, with the buttons
in the ribbon Formatting, and then Sort and then Filter, you can apply filters,
formatting and sorting to the OData feeds:

Paste Append T m D D Diata Type : Date = 2] sor]
&r L& 5o
Paste From From Data From Other i Refresh  PivotTable
E@ Copy Database~ Service™  Sourc = = *3/14/2001 1:30:55 PM L
Clipboard *3,14,/2001
[PDStm Date] ~ ‘Wednesday, March
December 31, 2016 0 0 PS 10000 3/14/2001
December 31, 2016 1] 0 PsS 30000 314701
December 31, 2016 1] 0 PS 10000
March 2001
December 31, 2016 1] 0 PS 20000
March 14
December 31, 2016 0 0 PS 30000
1:30:55 FM
December 31, 2016 0 0 Ps 20000
December 31, 2016 0 0 PS 30000 L
December 31, 2016 0 0 Ps 10000 L=
December 31, 2016 0 0 JR 0145454 1:30 PM
December 31, 2016 1] 0 PS 20000 01:30 PM
December 31, 2016 0 0 PS 10000 13:30
December 31, 2016 0 0 Ps 30000 Maore Date Formats...
il 0 ps 20000 [TETYTESTT

I would like to present the customer analysis query information on a timeline,
using the posting date. But, if I used the posting date as a time axis, it would not be
linear because there are no postings on all of the dates. I will therefore import a date
dimension from Azure Marketplace instead.

* In order to connect to Windows Azure Marketplace you need

an account. Go to http://azure.microsoft.com/en-us/

marketplace to create a free account.

[362]


http://azure.microsoft.com/en-us/marketplace
http://azure.microsoft.com/en-us/marketplace

Chapter 9

Select From Data Service, and then select From Windows Azure Marketplace:

b & b B L

From From Data From Other  Existing Refres
Database > Service - Sources Connections -

12) [0 suggest Related Data

From OData Data Feed

Connectto a Data Feed

Enter the infermation required to connect to a data feed.

1
|https:iidatamarket azure. comlembeddedicatalog wn(_\d:F'owerF'lexDe\15&requ\re_quemuue&requwre_auﬁoodeﬂrue

Micrasoft Hallo Steven Renders Afmelden

Mo Catalogus =

Marketplace Mijn data

power data

PRIJS Power Data
220 resultaten in:
Gratis (146)
Betalend (118) Sorteren op: Toegevoegdop  Naam  Uitgev: 12 3 4.2 »
Gratis progfperiods (39)
CATEGORIE Date Dimensiol SELECTEREN
Agriculture production (2) This catalog cantains §f Date Dimension designed far specific use in Data Warehouses and Self
Auto-industrie, L J Service Power Quenglind Power Pivot data madels. It contains all typical attributes but also Helidays
industrieel en luchtvaart dates, Seasons andffrench sttributes.
(16}
Communicatie (17) » Power Data

Consumptieartikelen en dollogic
distributie (14)

Data Quality Services (12)
Demaografie (58)

Detailhandel en horeca Country Codes SELECTEREN
21

FH L e woas - gh22information services GmbH

dotlogic
This catalog contains a series of reference data sets designed as star schema dimension tables for
specific use in data warehouses and self service Power BI, Power Query and Power Pivot data medels.

b SELECTEREN

Country Codes contains codes te nearly all countries of the world like ISO2, ISO3 or FIPS. In Addition
to the English name the dataset contains country names in @ different languages like German, Spain,
Chinese or Russian.

Gezondheid en welzijn
15)

Hightech en elektranica
(14)

Machine Learning (37) z World Development Indicators SELECTEREN
::a;hme to-Machine (] World Bank
e en entertainment World Develapment Indicators is the primary Warld Bank callection of develapment indicators,
6) ; 3
compiled from officially-recognized international sources. It prasents the most current and sccurate

Onroerend goed (36) global development data available, and includes national, regional and glebal estimates.

Overheid (44)

Praductie (15) » I | (-:ithMethods Provider Metrics

In the preceding window, on the left side I selected the Free category and in the
search bar I typed power data. I then selected Power Data from the dropdown. This
opens the next window, where you need to provide your live credentials. The service
is free but you need to authenticate with a Windows live ID.
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After you enter your ID, choose the Select Query option, and click Next, as shown in
the following window:

Table Import Wizard ?

Connecttoa Data Feed

Enter the information reguired to connect to & data feed.

zboutblank

i - Halla Steven Rend Afmeld.
E‘I;Errgsoft - Data - van dotlagic allo Steven Renders Afmelden A

Marketplace

20 van 109373 rijen worden weergegeven

Da <! | Fullpate x | Dayoverall | | DayNumber|~| | DayAbbrv|~| | DayName ~ | CalendarDayOfMonth |~

18000101 Wed Jan 01 1 3 Wed Wednesday 1
1800 01:00:00
GMT+0100
{Rom Table Import Wizard ?
(stan

Connectto a Data Feed

102 Thu J . . .
Enter the information required to connect to a data feed.

1800

GMT

{Rom|

(stan

. Advanced Test Connection
102 Fri Jal

01:00
GMT
(Rom
(stan

150001

Finish Cancel

Gebruiksrechtoverssnkomst | Privacy en cookies i i v

< >
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Then click Finish. This will start to load the data from Azure Marketplace. It can take
a few minutes, depending on the query that you are importing.

Table Import Wizard
Select Tables and Views

Select the tables and views that you want to import data from.

Data feed URL: dotlogic/PowerData

Tables and Views:

L Source Table Friendly Name Fitter Details

+* + Please wai. Cancel
. .

< Back Next = Finish Cancel

The date dimension contains a lot of information, it will import
thousands of rows, that's why it takes some time to import. To
speed up the data retrieval, you can deselect columns that you don't
require, before starting the import process.
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Creating relations in the Power Pivot data model

Now that we have imported our data from Azure Marketplace and from our two
OData web services it's time to connect them by creating relations in our data model.

In the CustomerAnalysis tab, you can right-click the Customer_No column, and
then select Create Relationship...:

[Customer_MNa] - |10()00

TN Customer No. L g -
31/12/2016 0:00... 0 0 KS 2oz ' |
31/12/2016 0:00... o 0 KS 30000 = Navigate to Related TaMe g
31/12/2016 0:00... 0 0 KS 10000 B2 Copy 0|
31/12/2016 0:00... 0 0 KS boooo T Insert Column 1
31/12/2016 0:00... 0 0 KS 20000 F%  Delete Columns i
31/12/2016 0:00... 0 0 Ks |20000 Rename Column 3
31/12/2016 0:00... 0 0 KS 30000 E  Freeze Columns 1
31/12/2016 0:00... 0 0 KS 10000 Urfreeze All Columns 3
31/12/2016 0:00... 0 0 HD 01454545 Hide from Client Tools 3
31/12/2016 0:00... 0 0 KS 0000 % Column Width... 1
31/12/2016 0:00... 0 0 KS 10000 Fiter >
31/12/2016 0:00... 0 0 KS |z0000 Description...

Create alookup relationship between two tables

Select the tables and columns you want to use to create the relationship.

Table: Column:

_> v

Related Lookup Table: Related Lookup Column:

Customers # @ W

Coe) o

You can select the Customer_No field from CustomerAnalysis in the popup window
to connect to the No of the Customers datasets and click Create.
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Then you repeat this process to connect the Posting Date field from the
CustomerAnalysis dataset to the FullDate field from the Date dimension:

Create a lookup relationship between two tables
Select the tables and columns you want to use to create the relationship.

Table: Column:
CustomerAnalysis W | Posting Date W

Related Lookup Table: Related Lookup Column:
Date v FuIIDatEe

Then you can select the Diagram View button in the ribbon to visualize the relations
you have just created:

= -
Ay (ruteimeena  Th — = (| F= | stae 3 e ClasiaHener. WP P ¥ s
L1 (2L raste mepince e* | | L2 li] Fomat 4} 5ot tewest to 05 ; T H - Crvate o
e [ o romosrenone sy eron mmoe $TL L

Cliphoard Get Extermal Dl

Feematting

e
[ Address I Posting_Date
T address_2 M sales_LCY

[T Post_Code M profe_Loy

T ity I Salesperson_Code

T Country_Region_C... M Customer_No

T #hone_tio T Customer_Pasting_Group

t .. W T Glabal_Dis Cade

[ frimary Contact abal_Dimension_1_( s
T Global_Bimension_2_Code
- by e [ FullDate

m Amount

[T DayOverall
T Dayhiumber
I Ravilhbry

T Hama
m cny
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If you want to go a step further, you can also provide synonyms for the table names

M Fone oo sowee ]
S chtect: «Detauits - +
Create nd Show impictt
Masge Cabeulated Frrish
0T obplay © Columes | Cake B
m Cisita shoor
0 ho . =
e m e .
Harne = AR AR
0 address [T Pasting_Date
M address_2 [T Sales_Ley
™ Post_Code Mpeem ey - K e
m ity T salesn o]
I Country_Region_C... mo eires
I Phare_tea mo
I Priciary Contact .. m & g
[T Giokal_Dimension_2_Code
[ Amount =
[ Mame post cade
™ city
phe
\ V,
hass S m
a3

This will help you when you upload your data model later in Office 365 with Power
Bl enabled. You can then use the Q&A feature, which uses synonyms to query your

data model.

a1

Q

More information about how to Add synonyms to a Power Pivot Excel data
model is available here:

https://support.office.com/en-us/article/Add-synonyms-
to-a-Power-Pivot-Excel-data-model-345f4f5b-5ec2-4998-
bc46-a26bdc0810b6?CorrelationId=9f6ae99f-75e9-4b71-
aell-06b6d8f8cebe&ui=en-US&rs=en-US&ad=US

You have now built your first, simple, data model in Power Pivot. Now it's time to
use this model and create a dashboard report using Power View. Of course, you
can also create a Pivot table in the same way we did at the beginning of the chapter

instead of Power View.

Before you continue, I recommend closing Power Pivot and then
saving your Excel workbook.
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Power View

Power View is another Excel plugin which allows you to visualize information and
create rich, stunning, interactive reports and a dashboard in Microsoft Office Excel.
Power View was built by the SQL Server team, with the end user in mind. The
technology is based on reporting services but the idea is that any user, without much
technical knowledge, should be able to understand and use Power View intuitively
to create rich, interactive and stunning reports, just like you always wanted.

A couple of years ago, I was watching a presentation on TED
(www . ted. com) from Hans Rosling, who is the director of
Gapminder in Sweden. He specializes in Global Health and
statistics and presented information about the different countries
_ in the world, mortality rates, income, and so on. The way that
% he presented the information, back in 2006, was mind-blowing.
L= He was able to display information on bubble charts, including a
timeline, in which he would click on play and you could see data
evolving over the last twenty years. At that time, I was thinking,
I hope one day we can do the same with our data in Dynamics
NAV. When I took my first look at Power View I understood this
was the tool that was going to make that possible.

In other words, Power View will make your data come to life.

To get started, reopen the Excel workbook where you created the Power Pivot data
model. Then select Insert, Power View:

Power View requires Silverlight. If you don't have that installed, it
% will propose the installation. After installation you need to select the
A .
enable button and then restart Power View.
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In the Power View window that opens, at the right side you will see Power View
Fields. That contains the three tables from the Power Pivot data model you created
earlier. When you open CustomerAnalysis and select the Posting Date and Sales

LCY fields, they are shown by default in a table layout. Then, select Column Chart,
Stacked Column in the ribbon:

| E) Book] - Excel 7T H - O %

HOME INSERT PAGE LAYOU FORMULAS DATA REVIEW VIEW DEVELOPER POWER VIEW |DESIGN Dynamics NA POWERPIVO TEAM Steven Re.. '.

s 40w | 308C General A
A H=h
EHE RS Al =
Table Bar Column Other Map Tiles  Tile Bring Send
= Chart~ Chart~ Chart~ Type Forward = Backward =
Switch Visualization Mumber Text Arrange

Slicer Card  Show Totals
Style ~ Levels o
Tiles Slicer Options

Power View Fields X
ACTIVE ALL

[] Global Dimension_2_Code
Name

Posting_Date
- Profit_LCY
- Sales LCY

Salesperson_Code
[7]  Teritory_Code

Drag fields between areas below:
TILE BY

FIELDS
Posting_Date
¥ Sales_LCY

=
Sheetl Power View1 ()] g
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This transforms the table containing numerical information into a chart which you
can move around and resize. Then you can select the Salesperson Code field and
drag it to the bottom of the Legend field:

As you can see, this converts the chart into a real stacked chart where you can see
the sales, on a timeline, by salesperson.

We are now going to add another chart to this report. To do this, first click
somewhere in the report, outside the chart, on the white space. This makes sure
nothing is selected. Then you select fields from the dataset to be added as a separate
table, which you can then convert into another chart or visualization. If you don't
click outside your chart to deselect it, and then select more fields from the dataset,
then these fields are added to the current chart, instead of becoming a new chart.

Next, select Sales LCY from the CustomerAnalysis dataset, and Country_Region_
Code from the City dataset. In the ribbon, select Bar Chart, Clustered Bar. Then,
select Sort by Sales_LCY, desc in the bar chart that is generated, on the top.
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You can do this by simply clicking on the field that is shown until it becomes
Sales_LCY:

r

0K 20K 40K 60K

(Thousands)

You can also select the Profit_LCY field to make it a clustered bar:

sort by Profit LCY = desc h Ak
r 1
Sales_LCY, and Profit_LCY by Country_Region
ce [
AT | — P sales_LCY
DE F B Profit_LCY
| NO - |
s =
cz [®
us [®
oK 20K 40K 60K
(Thousands)
1 i
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Next, select City and Amount from the CustomerAnalysis dataset. Then, select
Map in the ribbon. This displays a map control. Resize it and then click the Enable
Content button, which appears right below the ribbon. This enables the map and

immediately loads the content:

- Auxiliarylndex

Auxiliaryinde

city

¥hion_Code
Customer_No
Customer_Posting_Group
Global_Dimension_1_Code
Global_Dimension_2_Code

] Mame
u Posting_Date

@0 - ] Profit LcY
®

] sales Loy

Salesperson_Code

e =
[[] Territory_Code
4[5 Customers

Drag fields between areas below:

@

© 2015 HERE, © 2015 Inermap, © 2015 Micraisoiz Carg oraion TILE BY

*  You can drag the map around with your mouse and zoom in and
% out with the mouse wheel When you hover over a circle, a tooltip
M . .
is shown with the related data.

Open the Date dataset and drag Calendarmonth onto the Filters pane:

wibw ]
a H » -]
— =
B — e LCY
bE F W re Loy
o | —
.
I " .
" -
us |
o 20 £0¥ B0 3
0K
. -
"
,
) II
) | =___ 0B _ _HE__
"
fan 09 jm s
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Now you can select one or more months to filter the dashboard. When you select a
month, the three charts are updated immediately.

The dashboard is completely interactive. For example, when you click on a country
on the map (Iceland), then some parts of the other charts are greyed out:

AT
BE
DE
NG

=

B sales LCY
I Profit_LCY

o TS bt 8 1278 st St

.Ho
[

You can then see which parts originated from the country that you selected. The
same is valid if you click on a piece of one of the other charts in the dashboard.
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You can further enhance the charts, for example, when you click on the map, and
then drag the customer's Name on the Color field, the map is updated accordingly:

%

Sales Dashboard

n

You have now built your first interactive dashboard, in Power View. As you have
seen, it's very easy to do. There are many other visualizations to choose from in the
ribbon, so you can look at the information from the dataset in different ways. All
of the different parts of the dashboard are connected, via the data model. The data
model is using OData web services and, when you click the refresh button in the
ribbon, live data is fetched from your Dynamics NAV database.

Another demonstration on creating a similar data model and
dashboard is available here:
*  How Do I: Build a Power BI Dashboard in Office 365 with
Microsoft Dynamics NAV 2015 Part I (https://www.
) youtube.com/watch?v=1-kEKkzjgUw&1list=PL5B63EF
% 419A3B59C8&index=96)

- *  How Do I: Build a Power BI Dashboard in Office 365 with
Microsoft Dynamics NAV 2015 Part II (https://www.
youtube.com/watch?v=tZYIIOxcclo&list=PL5B63EF
419A3B59C8&index=95)

These are two of the many videos that I have created for Microsoft in
the How Do I series for Dynamics NAV.

You have now visualized information, including sales, on a timeline. But the timeline
cannot be played. In order to do that, you can use Power Map.
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Power Map

you can present information on a geographical map in different ways with Power
Map. Power Map is a little different to the other Power BI tools. Power Map is a tool
that is meant as an alternative to PowerPoint, for example, when you need to present
information. Instead of using a classic PowerPoint presentation, you can use Power
Map to display the information on a map with animations, and analyze and visualize
it from different angles. The result of a Power Map project is usually a video file.

Power Map, just like Power Pivot and Power View, is an Excel
_ plugin. When you create a Power Map, you can base it on data
% you already have in Excel, or on different kinds of data sources.
L But, behind the scenes, Power Map uses Power Pivot to manage
its data, so a data model in Power Pivot is, in my opinion, the
best way to get started.

A Power Map consists of tours, scenes and layers. A tour contains one or more
scenes, and a scene contains one or more layers. A scene is similar to a slide in a
PowerPoint presentation, and it displays a map. A layer is the actual geographical
mapping presented with a chosen visualization. If your data model contains a date
field, then you can link it in your layer to create a timeline, as you would create
animations in a PowerPoint slide.

Let's get started. Select Insert, Map, Launch Power Map in Excel, in the ribbon:
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Power Map opens, and displays a map of the world. You can see the data model on
the right side:

Senet o Seule 88

Tour 1 x s = Y & %

1 Layer 1 -

+ CHOOSE GHOGRAPHY
J 4 CustomerAnalysis

scene 1 0 ey Aussifinryindes]

GEOGRAPHY AND MAF LEVEL

deag fields fram abave

b> bing

The first thing to do is choose a geography. That means a field that can be linked to
coordinates on the map. Choose a geography where you have to select a field from
the dataset at the right side, in Layer 1. I will use the City field from the customer
data source.
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You can do this at the bottom of the geography pane, as follows:

£ (& Y & x
Layer 1 \d
CHOOSE GEOGRAPHY

|| palance_Luy "

I:‘ Basze_Calendar_Code
l:‘ Bill_to_Customer_No
I:‘ Block_Payment_Tolerance

D Blocked Select One...
I:‘ Cash_Flow_Paymel | stitude
City Longitude
l:‘ Combine_Shipmen| " Coord?nate

D Contact

[ ] copy_sell_to_Addr
[ Country_Region_¢i County

[] Credit Limit_Lcy | St8te/Pravincs
Street

Zip

[ ] currency Fiter | Ful Address
[ ] Customer_Disc_Grq Custom Region (kml, fhp)
Custorn Region Set
Other

I:‘ Currency_Code

D Customer_Posting

GEQOGRAPHY AND MAP LEY

o City
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Once selected, the data point loads immediately on the map. Then select Next. The
window updates and you can see the success rate of cities at the top of the pane, or
the mapping confidence. When you click on the percentage, you can see the details:

Below is the list of locations we weren't sure about.

City Result

AGDAL-RABAT Gare Rabat Agdal, Morocco
ELBORG Alborg, Denmark
AMSTERDAM Amsterdam, Netherlands
ASKER Asker, Norway

ATLANTA Atlanta, GA

BARCELONA Barcelona, Catalenia, Spain
BRAS Eras, Brazil

BRUGGE Bruges, Belgium
CAMBRIDGE Cambridge, MA
CARLETONVILLE Carletonville, South Africa
CASABLANCA White House, DC
CHICAGO Chicaga, IL

NN EY Niilen |nited Kinndam

Include more geagraphy columns in your data to improve accuracy.

|4 41 Page 1 |of 1T I M

£ = Y & X
Layer 1 \a
GEOGRAPHY 7]
Map by City (City) -ﬁ 81% ——\
Mapping Confidence x

CK
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Power Map will perform an educated guess even when the name of the city on
Dynamics NAV does not match exactly. For the cities that do not match, you can
try to update the data model.

Select the Amount field in the data model. It will be used as the height of the bars on
the map. Then, drag the salesperson to the category box so that different salespeople
display different colors. Select the Posting_Date field and drag it to the Time box.
This will make a timeline appear. When you click on it, the data will play, and you
can see, over time, the bars growing.

R ERD &| ™ |

# = Uz mLE & 9@

es Scene Add Refresh Shapes Layer ‘tw 2 ] Find  Import 2D Text Legend
Options | Llayer Data +  Options | Pane | [l |Labels Location Regions | Chart Box

o Layer Map

Layer 1 v /7
GEOGRAPHY
Map by City (City) 81%

[+

D Glebal_Dimension_1_Code
‘:| Global Dimension 2 Code
D MName
{z‘ Posting_Date
[ Profit LCY
\:l Sales_LCY
@ Salesperson_Code
D Territory_Code
4 Customers

D Address

(-

W om e & w

IGHT
Amount {Sum) -
CATEGORY
|Salesparson7€m:|e - ‘
TIME O
Posting_Date (None) - ‘
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You can choose themes in the Power Map ribbon to get different colours. You can

change a 3D into a 2D map, display map labels, show a legend, and more, by using
the following buttons:

R i 22 & &

You can change the bars into clustered bars, bubbles, heat indicators or regions.
You can add filters and define more layer options with the buttons on top of the
layer pane:

o —
= = Y o] X = = 4 o %
Layer 1 - 7 LAYER OPTIONS | SCENE ONS
Add Filters Layer 1 M4
FORMATTING
4 Country_Region_Code v =3 & X
All Opacity 100%
(Al = Height 100%
AT Thickness 100%
BE Lack curr
o
DE
Color
[ HD -l
NO
SE = DATA
| Show Zeroes
| Show Megatives
Show Nulls
CUSTOMIZE DATA CARD
Create custom display names and data
aggregations.
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If you click on SCENE OPTIONS, you can define the settings for the video effects:

£ = Y | & X
Laver opTiong{ SCENE OPTIONS

SCENE

Scene duration (sec 10,00 -
Scene Name

EFFECTS
Transition duratiogf (sec) 3,00 -
Effect Mo Effect v

TIME
Start date 016 0:00:00 ~
End date 017 0:00:00 ~
Speed

You are still working in Tourl, Layer 1, Scene 1. You can add more layers and tours
if you want. For the purpose of this example I will keep it simple and produce my
video. To do that, I will use the Create video button in the ribbon.

This will open the following window:

Create Video % x
Soundtrack Options
This wil create a video from your tour, allowing you to easily share it with cthers
This will add 5 seundtrack to yaur video.
Please choose a quality for your video:
Video length: 0 min, 10 sec
®  Presentations & HD Displays
For best viewing on high definition displays and presentations. Soundrack length:  None selected
1020p
Soundtrack None selected
Computers & Tablets
For best viewing on computer monitors and tablets. Browse
720p
Quick Export & Mobile Options:
A smaller video for quick exporting and sharing an mobile devicas plions:
360p /] Loop soundtrack until the video is finished
Soundtrack: None selected 7] Fade out soundirack
Soundtrack Options /| Fade in soundtrack
Creste Cancel Apply Cancel

You can now select the quality settings, import a sound track and then render the
video. You require a video card to do this.
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Another demonstration of how to create a similar dashboard is

& available here:
/<~ How Do I: Use Power Map to Visualize Data in Microsoft Dynamics NAV
2015 athttps://www.youtube.com/watch?v=ZcyG8Y xXyO

Power Query

Power Query is a tool that you can use to create and manage different data sources.
It has been able to do this since the release of Power BI Designer and I recommend
Power BI Designer over Power Query.

Power Bl Designer

Power BI Designer is a relatively new tool. It incorporates Power Pivot, Power View,
Power Query, and Power Map. You can download it for free (at the time of writing),
and it allows you to create and manage your Power Bl dashboards, even when you
don't have Excel installed on your machine.

- First, you need to download and install Power BI Designer, and you

can get it here:

https://powerbi.microsoft.com/designer

When you launch it, you are presented with the following splash screen:

T S — ' Forums

or interact with other users in the Power
Bl community.

POWe r BI e :“;L = == - Visit the Power Bl Forum to ask questions
Designer : '
! — .

i Get Data

Power Bl Blog
7‘ . Keep up to date with the latest news,
resources, and updates from the Power B

- - Fa\ \ / T team.
% Recent Sources - /\ / / \,/\/ o

' o e Tutorials
Analyzing Sales Data

Facebook Analytics
Importing data from a Web page

TR & ra
Getting started with Power Bl Designer

F~ENCLECa

Building reports Query view concepts Uploading your reports

[a¥ Open Other Reports

View all videos

# Show this page on startup
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If you are new to Power BI Designer, I recommend having a look at the videos.
They provide a good introduction to what you can do with the designer.

The first thing I will do is determine which data source or data sources I will use.
To do that, select Get Data.

Get Data

Other
All & Web
File B sharePoint List
Database F8 OData Feed
Azure < Hadoop File (HDFS)
Other &5 Active Directory

Microsoft Exchange

A
;ﬁ‘ Dynarics CRM Online
n Facebook
% Google Analytics

SAP BusinessObjects Bl Universe
¢ Salesforce Objects
@ Salesforce Reports
< ODEC Query
< ODBC Tables (Beta)

LT Blank Query

Connect Cancel
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As you can see, there are many different data sources to choose from. I will use
Dynamics NAV OData web services. When you select Connect, you have to type
or paste the URL of the OData source in the next window:

OData Feed
Enter the URL for an OData feed.

URL

conce

You might get an error in the next window saying that you are not authorized,
depending on the URL that you have entered. This is because Power BI Designer
tries to connect without authenticating by default. To fix this problem, select
Windows and then the user that has access to Dynamics NAV:

Access an OData feed *
@ & http://thinkaboutit:9048/Training_Development/OD...

Use your Windows credentials to access this OData feed.
Anonymous

Windows Use alternate credentials
Basic

Web API

Marketplace key

Select which URL to apply these settings to:

http://thinkaboutit9048
* http://thinkaboutit:9048/Training_Development/OData/Company( CRONUS%2...

Connect Cancel

Organizational account
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Once connected to the web service, the designer can open and display the fields on
the right side:

» Fields Filters

4 B Queryl
Amount
32,5 KB from thinkaboutit e Auxiliarylndex
J Auxiliaryindex?
@ City

Cancel
& Country_Region_Code

Customer_No

Customer Posting Group
Global_Dimension_1_Code
Global_Dimensicn_2_Code
Name

Posting_Date

Profit_LCY

Sales_LCY

Salesperson_Code

Territory_Code

File Home Transfarm Add Column View ~ @

—
F-ERemove Duplicates 7, i o ] g‘ Data Type: Any = £ Merge Queries

|’ Remave Errors - 3 FEH Use First Row As Headers ~ " Append Queries
Get  Recent  Refresh Properties ] Choose Remove  Keep Remove Split  Group | _ )
Data~ Sources~  Preview ™ Columns Columns~ Rows~ RowsT™ Column~ By 52 Replace Values £+ Combine Binaries

External Data Query Manage Columns Reduce Rows Sort Transform Combine
1 query « | B~ Posting_Date E Sales_LCY IE‘ Profit_LCY E‘ Salesperson_Code E‘ Customer_No |z| Custon ) . o
W 1 31/12/2016 0-:00:00 0 0Ks 10000 BIN A Que Y SEtt\PgS

0 0 KS 30000 BIN P
3 31/12/2016 0:00:00 [1] Ell
4 31/12/2016 0:00:00 o 0 Ks 20000 Bl
5 31/12/2016 0-:00:00 [ 0 Ks 30000 BIN
6 31/12/2016 0:00:00 0 0Ks 20000 BIN All Properties
7 31/12/2016 0:00:00 [ 0 KS 30000 BIN 4 APPLIED STEPS
g 31/12/2016 0:00:00 0 0Ks 10000 BIN Source
9 31/12/2016 0:00:00 [ 0 HD 01454545 BUI
10 31/12/2016 0:00:00 0 0 KS 20000 BIN
1 31/12/2016 0:00:00 [ 0 KS 10000 BIN
12 31/12/2016 0:00:00 0 0 KS 30000 EIN
13 31/12/2016 0:00:00 o 0 Ks 20000 BIN
14 31/12/2016 0:00-00 0 0 KS 10000 BIN
15 31/12/2016 0:00:00 0 0 KS 30000 BIN
16 31/12/2016 0:00:00 0 0 KS 20000 EIN
17 31/12/2016 0:00:00 o 0 Ks 10000 BIN
18 5/01/2017 0:00:00 1548,01 638,43 KS 49525252 EU
19 5/01/2017 0:00:00 774502 319211 KS 49525252 EU
5/01/2017 0:00:00 5266,62 1624,29 KS 48858585 EU
m Repor‘t 5/01/2017 0:00:00 5266,62 1624,29 K5 48858585 EU
5/01/2017 0:00:00 10533,23 324858 Ks 43858585 EU W
% Query J it 07 o000 coso 107 18 we nosa3RR3 );u
15 COLUMNS, 67 ROWS PREVIEW DOWNLOADED AT 11:20.
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Select Query on the left hand side, at the bottom of the screen. This opens the

query, where you can rename it and, if required, you can transform, sort, and
format your data.

Every action that you perform on your data here is recorded as a step in the applied
steps window. You can then see which steps you applied and in what order. The
next time the designer connects to the data source it will repeat those steps.

Now I will get the other web service, as follows:

Refresh Pr
Preview - OData Feed

LI} Enter the URL for an OData feed.

< URL
lopment/CData/Company({' CRONUS%20BELGI3C3%8B%20NV")/Custom er4

qﬂ!y — QE!J [ ox ][ coce

I
[ gy OvataFeed
Blank Query

[

Access an OData feed X
&8 http://thinkaboutit:9048/Training_Develdpment/OD...
Use your Windows credentials to access this OData feed.
Anonymous

* Use my current credentials
More...

Windows Use alternate credentials
Basic
2 queries ‘4
[HQueny Web API
FHQuery2

*~etplace key

Select which URL to apply these settings to: ‘

o} Organizational account - hinkaboutita048

:9048/Training_Development/0Data/CompanyCRONUSH%Z...

@

I have connected my two OData web services as follows:

http://thinkaboutit:9048/Training Development/OData/
Company (' CRONUS%20BELGI%C3%8B%20NV') /CustomerAnalysis

http://thinkaboutit:9048/Training Development/OData/
Company (' CRONUS%20BELGI%C3%8B%20NV') /Customers

I have renamed Query1 as CustomerAnalysis and Query2 as Customers. I will then
apply some transformations and connect the two.
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First I right-click on the Posting Data column in the CustomerAnalysis query. Then I
select Change Type, Date:

E. Posting_Date ﬂ!ﬂ Remove Salesperson_Code |~ Customer_Mo ED. Posting Date -
1 - KS 10000
2 Remove Other Columns n 20000 1 31/12/2016
Duplicate Column 2 31/12/2016
3 KS 10000 N 31132016
4 - Remove Duplicates ks 20000 . oo
5 : Remove Errors / K5 30000 5 11242016
6 ay/szmi oy Change Type ’ Decirfy Nurmber 6 31/12/2016
7 SR Transform v Fixed Dmal Number 7 31/12/2016
531/12/2016 0
- i Replace Values, Whole Nijgber 8 SRS
9 31/13/201604 22 P ~ -
Replace Er 9 31/12/2016 .\_Meﬂ‘_‘- Settings x
10 31/12/2016 0 eplace Lmors... Date/Time b o
1 31/12/20160:4 = Group By... Date 4 PROPERTIES
12 31/12/2016 0 Fill » Time Name
13 31/12/201604 52 Unpivot Columns Date/Time/Timezone CustomerAnalysis
14 31/12/2016 0: e— Duration All Properties
15 31/12/2016 0
Move 3 Text 4 APPLIED STEPS
16 31/12/2016 0
17 21/12/20160: Drill Down True/False Source
18 5/01/2017 O Add as New Query Binary X Changed Type
19 5/01/2017 0:00:00 7745,02 315211 Using Locale..

You should see that the format of the data has changed, and the applied steps now
contain a Changed Type entry. You can undo this by selecting the X left to it in the
applied steps column.

Now I will merge the two queries. You start by selecting Merge Queries in the
ribbon of the CustomerAnalysis query:

E'j Merge Queries x

o= .
& AppRpd Queries

Merge
" Select a table and matching columns to create a merged table.

Posting_Date Sales_LCY Profit_LCY Salesperson_Code [ustomer_Posting_Group Globa

31/12/2016 INNENLAND VERK(
31/12/2016 INNENLAND VERK(
31/12/2016 INMENLAND VERK(
31/12/2016 INNENLAND VERK(
31/12/2016 INNENLAND VERK(
< >
Customers -
Address Address_2 Post_Code City Countr
01121212 5 g ings 612 South Sunset Drive US-FL 37125 MIANI us
01445544 2 lome Furnishings 3000 Roosevelt Blvd. Us-IL 61236 CHICAGO us
01454545 ncepts Furniture 705 West Peachtree Street US-GA 31772 ATLANTA us
01505823 RWandoxy Canada Inc. 18 Cumberiand Street CA-ONP7B5E2 THUMDER BAY CA
01505895 gF|khorn Airport 105 Buffalo Dr. CA-MB ROM ONO  ELKHORN CA
>

# Only include matching rows ——

&/ The selection has matched 67 out of the first 67 rows. “‘* oK Cance
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When you click on OK, you will see that a new column has been added to the

right. You can select the icon and which columns from the Customer query you

want to include:

e |~ | Auxiliaryindex1

* Expand Aggregate

<

5

s

(Select All Calumns)
No

MName

Address

Address_2

Post_Code

City
Country_Region_Code
Phone_No
Primary_Contact_No
Contact
Search_Mame
Balance_LCY
Credit_Limit_LCY
Salesperson_Code
Responsibility_Center

Service_7one_Code

Plealemal

+ | Auxiliarylndex2

¥ Use original column name as prefix

* | NewColumn

Cance!

Now I'm ready to create a report based on the CustomerAnalysis query. To do that,
select Report at the left bottom:

(el Report

Load

Customers

De

CustomerA

De

tecting relationships...

tecting relationships...

Cancel
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I select the City field in the dataset on the right. You can see that it has a small globe
icon next to it. This is because it has been recognized and, when you select it, it's
displayed using a map:

{ 3013 e Corcenion 8 2075 HERE

Then I drag Salesperson_Code to the Legend field, and the map is updated with
different columns for different salespersons. By default, Sales_LCY was selected as
the measure to display on the map.

Then, I select Posting Date in the list of fields, and a graph chart is automatically
added. Next, I select the Profit_LCY field, which is also added to it:

» Fields Filters

UKy O

& City
= Sales_LCY £ Country_Region_Code
= Profit_LCY Customer_Ne

Customer_Posting_Group
Global_Dimension_1_Code
Global_Dimension_2_Code

Name

NewColumn.Balance_LCY
& NewColumn ity
© NewColumn.Country_Regio...

NewColumn.Name

0K e & NewColumn.Post Code

4 dec 18 dec 1jan 15jan aaSalesperson_Co...

4 Posting_Date
/'3 Profit LCY
/| 3 Sales LCY

Salesperson_Code

YU CUNFACHEIEE =B & I [ [FW[E]

Territory_Code
Values
= Sales_LCY - x
= Profit LCY - x
Avis
Posting_Date - x
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There's a button that you can click at the left top. It allows you to change the current
visualization to another.

Then I add two more charts:

Aabing & 013 o orernton S EHAPERE

They are Profit_LCY by Salesperson_Code and Amount by Country_Region_Code,
as you can see in the preceding screenshot.

The charts are interactive as in Power View. When you select a Salesperson,
the other charts update.

Next I save the dashboard, via File, Save as.

You have now created your first dashboard using Power BI Designer. Next I will use
my Office 365 account, in which I have added a Power BI subscription, and I will
upload the dashboard we have created with Power View and Power BI Designer.

PowerBl.com

Imagine that you work in a company and the CFO, or someone in management,
asks you the following questions. Could you create me a report that shows:

* The sales and profit by customer and salesperson

* The top ten cities or countries, by sales

* Current year sales, on a timeline
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Then they mention the fact that the report should use data from the live Dynamics
NAYV database, it should be able to refresh on the fly, and it should be easy to
analyze the data and, if possible make it flexible so that they can create more views

and analysis on the same data.

Well, with PowerBl.com, you will be able to do that, very quickly and without much

technical knowledge.

If you go to www.powerbi . com, you can subscribe, for free, to the preview version of

PowerBIl.com:

Microsoft Power Bl Support

Get help and suppaort for Power BI

Get started with Power Bl Preview

Microsoft Power Bl helps you stay up to date with the information that matters to you, With Power Bl, dashboards
help you keep a finger on the pulse of your business. Your dashboards display tifes that you can click to explore
further with reports. Connect to multiple datasets to bring all of the relevant data together in one place.

MNeed help understanding the bullding blocks that make up Power Bl Preview? See Pow

Note: This article is about the new Power BI Preview experience, rather than the cument experience, Power Bl for
Cffice 365. Read more about wt sxperience |s right f

.rm Power BI Mobile  Solutions  Pricing  Support  Downloads

Sign up for Power Bl

Get started using Power Bl today
and begin creating insightful,
interactive dashboards within
minutes.

Sign up
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Once you sign up, you can use the website, as an alternative to Power Bi Designer, to
create reports, dashboards, queries, and so on. You can also upload Excel files, other
types of files, and previously created Power Bl Designer files, as in the following
example, where I will upload the dashboard you created with Power BI Designer:

(¢) Getdata

) Dashboards

o Reports G| Excel Workbook Power BI Designer File

Connect
"lﬁl Pawer BI Dcsiqncu

Upload reports and data created with Power Bl Designer.

[ Datasets

the Designer app, you unleash the full power of Power Bl

an N
EJ Azure SQL Database casily create reports based on data from a wide range offlata

SQL Server Analysis Services itself.
If you haven't tried it yet, i
appFigures and bring your Power Bl reports and dashbglrds to the next
level.
Q GitHub More about connecting to Power esigner data

d Google Analytics

Power Bl Designer Computer
c MailChimp Q Computer CustomerAnalysis.phix
Browse

ol Marketo

A GetData
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Once the report is uploaded, it becomes available as a dashboard:

ﬂ Microsoft Power Bl Preview CustomerAnalysis.pbix

CustomerAnalysis.pbiX © share Dashboard

O Filte

@ Dashboards o
CustomerAnalysis.pbix

i Reports

[3 Datasets

Now I will enable Q&A for this dashboard, as follows:

CustomerAnalysis.pbix & share

) Dashboards n CustomerAnalysis.pbix

i Reports WEN SHARE RENAME DELETE  SETTINGS

[ Datasets

(® Settings

Dashboards

CustomerAnalysis.phix
Diatasets

ind data and create charts using natural language for datasets
ard. Legin more

¢ hatasets using direct connoctions to data that

B Show the Q& search box on this dashboard
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You can then start typing in a question in natural language, at the top, in the search
bar. You can see four charts in the following screenshot. that were created on the fly

when typing in the questions marked in red:

| show sales vs profit by customer where country is Bﬁ

A B L code that custorner analy

BE sorted by name

Nome @ 710000 @ 0000 @ 30000 @ SE5E3AS @ 40000 @ S0000

L3
s
5
3 ®
j
= L
2
L]
®
L
a
ok 5K 10K 15
Saies LOY
Showing data from
CustomerAnalysis
SRPIOIE MUTE.,,
show top ten country by sales loy
- —— — — M by total sake LOY descending

oK 10 20K 10K

Showing data from

I : CustomerAnalysis
sxplore Mot
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CustomerAnalysis.pbix
show customer sales korted by name as a map ) ‘ @]

e ki —

Showing data from

I ﬁ CustomerAnalysis
sxpiace more.

___ %
Jyws ware pastad as line chart ‘

L L s -

[ 4

Dec 4 Dec 18 fsn 0y an 15
Showing data from

I z CustomerAnalysis
explore more.,

Now you have a situation where the CFO of your company, or any other user, gets
what they always dreamed of. A dashboard where they can simply ask a question
and the chart is generated immediately. How cool is that!
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_ Of course, the accuracy and user friendliness of this feature depends
on how you name your fields in the dataset. You might remember, in
" the section about Power Pivot, I showed you the user-friendly names
and synonyms section. Well, this is where that has its effect.

You can do much more with Power BI than what I have shown you here in this
chapter. This chapter is meant as an introduction, where I show you some of the
basic features and how you can get started.

More information about Power Bl and Q&A is available here:

. Power BI Q&A in Office 365: Searching and Querying with natural language:
https://support.office.com/en-za/article/Power-BI-Q-
A A-in-Office-365-Searching-and-Querying-with-natural-
language-709e£f848-660b-4610-9b40-9395392¢c38af?ui=en-
US&rs=en-ZA&ad=ZA

Summary

In this chapter I have introduced you to the world of Power BI. You have seen how
you can use Power Pivot to create a data model using Dynamics NAV web services.
You then created interactive visualizations and dashboards with Power View and
Power Map. Power BI Designer combines these tools and enables you to manage and
create reports.

In the next chapter, I will introduce you to reporting services and you will learn how
you can use it to create reports based on data from Dynamics NAV.
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Reporting Services

In this chapter, I will introduce you to Reporting Services. When RDLC was
introduced to Dynamics NAYV, the technology was not new. In fact, it came from SQL
Server Reporting Services, but implemented in such a way that no report server was
required. Now Reporting Services is still available as a, free, and very good reporting
tool. You can use it to create interactive reports based on Dynamics NAV data and in
this chapter, I will show you how you can get started with it.

What are Reporting Services?

When SQL Server 2000 was released, it contained a new reporting feature named
Reporting Services. Since then, it has gained enormous popularity and its technology
is currently used in Microsoft Dynamics and other applications. Dynamics NAV, AX,
GP, and CRM all use reporting engines based upon Reporting Services technology.

It's important to know what you can do with it because Reporting Services has
much more to offer than the built-in reporting tools so you can make an educated
choice when you decide to use an external reporting tool and compare it with other
third-party applications.

First of all, it's completely free; it comes with SQL Server. When you make the
investment in SQL Server, you get the reporting service (and analysis services) as
part of the package. The only investment needed is the time to develop reports.

Of course, you need to have SQL Server Edition. Since every
Dynamics NAV database (since the RoleTailored Client) runs on
SQL Server, you will already have SQL Server installed.
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Secondly, you can create reports with Reporting Services that visualize information
from a wide range of data sources. Apart from SQL Server, Reporting Services can
connect to OData web services, or any database that supports ODBC.

You can also use XML, Excel and text files as data sources and, if required, these
data sources can be combined. You can also create dynamic reports that display or
aggregate information from multiple databases or companies because the queries
you use to access the databases can be parameterized.

Installation and configuration

To get started with Reporting Services, you first need to install and configure a report
server. The report server executes and runs the reports while you, as a user, access
and run your reports from your browser, in an application named Report Manager.

. Asan alternative, you can also set up Reporting Services to
% integrate with SharePoint. This is an interesting approach,
= especially if you already use SharePoint in your company.
But it is beyond the scope of this chapter.

Since Reporting Services (SSRS) are a part of SQL Server, you need to start with

the installation media for SQL Server and deploy the SSRS report server. During
installation, you will get the choice between installing the report server and installing
the report server and automatically configuring it:

5 SQL server 2014 Seup BE

Reporting Services Configuration

Specify the Reporting Services configuration mode.

Global Rules Reperting Services Native Mode
Microsoft Update
Preduct Updates

®) Install and configure.

Installs and configures the report server in native mode. The report server is operational after

Install Setup Files setup completes.

Install Rudes Install onby.

Installation Type Installs the report server files. After installation, use Reporting Services Configuration Manager
Product Key to configure the report server for native mode.

License Terms
Setup Role
Feature Selection

Repaorting Senvices SharePaint Integrated Mode

Feature Rules

Instance Configuration

Server Configuration click
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_ If you don't have the installation media, you can start with the

% SQL Server Evaluation version, which you can download from
e here http://www.microsoft.com/en-us/evalcenter/
evaluate-sqgl-server-2014.

As a minimum, you require the SQL Server:

e Database Services

* Reporting Services

I recommend the Management Tools (basic or complete), so that you can then
manage databases, security, backups, and so on.

,  Anoverview of all the different tools for Reporting Services
%ji\ is available here https://msdn.microsoft.com/en-us/
g library/ms155792.aspx.

When you select Install and Configure, the installation procedure creates a report
server database automatically. This is the database that will store your Reporting
Services configuration, published reports and security. You can reconfigure the
settings and also have a look at the URL that was used to access the Report Manager
and report server using the Reporting Services Configuration Manager.

The following is a screenshot of the Reporting Services Configuration
Manager window:

Microsoft SQL Server 2014

Reporting Services Configuration Manager

C ct
- HETE Report Manager URL

= THINKABOUTIT\SQL2014

Configure 2 URL to access Report Manager. Click Advanced to define multiple URLS, or to specify additional
3 cervice Account parameters on the URL.
2 Web Service URL Report Manager Site Identification
Virtual Directory: Reports_SQL2014
| Database
GRL;: http:/ THINKABOUTIT:A085A 5012014 ’ P

| © Report Manager URL

4 E-mail Settings
[ Execution Account
“f4 Encryption Keys Results

4%, Scale-out Deployment

Copy
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You can find the Report Server Web Service URL in the Web Service URL section:

Microsoft SQL Server 2014
Reporting Services Configuration Manager
C ct .
-G Web Service URL
= THINKABOUTIT\SQL2014
Configure a URL used to access the Report Server. Click Advanced to define multiple URLs for a single Report Server
=) Service Account gg instance, or to specify additional parameters on the URL.
Report Server Web Service Virtual Directory
#% Web Service URL | O i
Virtual Directory: ReportServer_SQL2014
| | Database
Report Server Web Service Site identification
© Report Manager LRL IP Address: All Assigned (Recommended) v
TCP Port: 2085
3 E-mail Settings SSL Certificate: (Not Selected) =
551 Port: Advanced...
ﬁ Execution Account
{\;:t Encryption Keys Report Server Web Service URLS
URLs: http:/f THINKABOUTIT:8085/ReportServer 50, '
1", seale-out Deployment
Results
Copy
g. A Exit

A user will use the Report Manager to consult the Reporting Services reports.
A developer will publish reports to the report server, after which they will
become available in the Report Manager application.
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You can see and run the reports published to the report server in the
Report Manager:

@ hitp://thinkaboutit 2095/Reports SQL2014/Pages/Folder.aspx .

1 011 | My Subscriptions | Site Settings | Help

SAL Server Reporting Services

~8 Home

[y New Folder | ) New Data Source | EjReport Builder | [ Folder Settings & Upload File Details View

jﬂ DynamicsNAV @ CustomerList -

Move
Delete

Subscribe.

@ @ X

Create Linked Report

View Report History

&©

Security
Manage
<L Download

k4] Editin Report Builder

& nttp:/ Reports_SQL2(

Home > CustomerList

ges/Report.aspxlltemPath= %:2fCustomerList B~ | @ Customerlist - Report Man... %

WA Jetr b [ Jrndinee i & @

PDF
21233572 Somadis MHTML (web archive)
= ALBORG 45979797 Lauritzen Kogtormclase =]

TIFF file
E AMSTERDAM 31987987 Candoxy Nederland BV

word
ANTWERPEN 32656565 Antarcticopy
ARHUS C 45282828 Candoxy Kontor A/S
[ ARNHEM 31669966 Meersen Meubelen
@ ASKER 47523687 Slubrevik Senger AS
ATLANTA 01454545 New Concepts Furniture
BARCELONA 34010100 Libros S.A.
BLOEMFONTEIN 27321782 Karoo Supermarkets

For a detailed description of how to use the Report Manager, have a look at
https://technet .microsoft.com/en-us/library/msl57147.aspx.

For a detailed description of the installation and configuration of the Reporting

Services, have a look at https://technet .microsoft.com/en-us/library/
ms159106.aspx.
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Creating a report in SSRS

To create a report with SSRS, you can use either:

* Report Builder
* SQL Server Data Tools (SSDT-BI)

Both of these tools can be downloaded, free from the Microsoft website.

The difference between the two is that with Report Builder you are working
on one report. With Data Tools you can create and manage multiple reports in
one project or solution.

SQL Server data tools for Reporting Services is abbreviated to
SSDT-BI. (Online you will also find SSDT, which only contains

templates for SQL Server project, and not the Reporting Services.)

You can download it from here: http://www.microsoft.com/
en-us/download/details.aspx?i1d=36843

Now, let's get started on our first report in SSRS. I would like to start with a simple
list of customers. I will create it using the Report Builder, and then use Visual Studio
data tools to further enhance the report and add it to a solution.

1. First, launch the Report Builder application. When it starts, it immediately
opens a popup window:

| x

New Renort Create a report from a wizard or from a blank report.
. MNew Report

Display data from various

\ il | @stasources in tables, ,—ﬁ Table or Matrix Wizard
——— charts, and other formats. 148 Guides you through choosing the data source connection, layout, and style for a table
or matrix report.
—— New Dataset il W Chart Wizard
Share queried data among (,v\ Guides you through creating column, line, pie, bar, and area charts.

multiple reports.
Map Wizard
Displays report data against a geographical background.

ri| ﬂ| |_h| Blank Report

Open
Open 2 saved report.

. Recent

%37 Opena recantly used report.
alll f

[[] Don't show this dialog box at startup.
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2. Here, I will select Blank Report, because it's the first report we will create.

-

If there are reports already available, I might select one of the
other options, so that I can reuse some of the parts of the report I
have already created, or parts that might be available on the report
server. But I will come back to this later in this chapter.

3. When you select Blank Report, the following window opens:

OEEE

Untitled - Microsoft SQL Server Report Builder _ = x

Home Insert view @

B

R | Peste 2

Views | Clipboard Font Paragraph Border Number Layout

Report Data x
New - Edit. X 4+ »

e
(Bl ] 8] ]| o

|55 Align ~

© 1 2 3 4 5 « § . 7 .+ § . § 10 + 11 12 - 13 - 14 - Properties x

(3 Built-in Fields
(3 Parameters
[ Images
(.3 Data Sources
[ Datasets

Click to add title

DataElementNam
DataElementstyle Attribute
Dataschema
DataTransform

General

Author

Description

Width 432pt
Localization
DescriptionLadD
Language

Other

AutoRefresh 0
ConsumeContain False

[&ExecutionTime]

CustomProperties
InitialPageName

Page

BackgroundCaloi[ | Automatic
Backgroundimag

BorderColor  Black
Borderstyle Hone
BorderWidth  1pt

Calumns

i) Row Groups. M column Groups -

InteractiveSize  21cm; 29,7cm

Assemblies

Specifies the assemblies that the report
references.

[ No current report server. Connect [ET=Y
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This will look familiar to you if you have used the Report Builder to create the RDLC
layout for a Dynamics NAV report object. The difference here is that the data source
and dataset is empty. First, you will have to create a data source, which is a reference
to the Dynamics NAV database on SQL Server, and a dataset, which is an SQL query
to fetch the customers from that database.

1. To create a data source, right-click on the Data Sources folder and select Add
Data Source.... This opens the Data Source Properties window, in which you
can create a link to the Dynamics NAV database on SQL Server:

Report Dats ]

po— Dats spuree:
Change name. type. and connection options, Micresatt SOL Sérver GaiChenty Change

. Addglata Source... Datasouece! = =
i Datasetd ; ——
s b Log on o the sermer
) Ute & shared connection of report masdel
& Use 3 cannection embedded in my repert

Hame.

) Use Wingows Authentication
Lise S04 Server Authentication

Select connction e

Mitrosoft 508 Server v

Conmestion string:

Dta Soures THINLABOUTITY SCLI0T4; Inflial Cataioge B Datatate [T Conmeet 10.8 dababiie

A -0y
5 B Sefect of enfer & AMADELE NAME
Diwmes Diatabace HAY .0} “

Abach a databie file:
Test Connedtion

e single transaction when processing the quesies

Help 3 Cancel Advanced...

In your case, the connection string to your database is probably different.
& It contains the name of your server (or local machine, if installed locally),

Lo SQL instance and database. Later, we will use a reference that we will
store on the report server. It's easier to maintain that way.

The name of the data source is Datasourcel by default, but I recommend
renaming it DynamicsNAV.

Use a reporting user

Windows authentication is used by default in the connection string. This

means that a user has to be created or rights have to be assigned to every

~ user that wants to run this report on SQL Server. I recommend only one

Q dedicated database user. You can give it the name ReportingUser and

only give it read rights on the tables of the Dynamics NAV database.
Security about who has which rights or roles in Reporting Manager can
be managed in the Report Manager settings, and is completely separated
from the user that is used to authenticate on the source database.
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2. Now that you have created a data source, you can create a dataset. Right-
click Datasets in the Report Data pane and select Add Dataset....:

Report Data > o x
New - Edit...
I WM Built-in Fields
B Parameters
B Images
I [l Data Sources
b [ Datase
|+ ] D=ty r—
Dataset Properties
Choose a data source and create a query.
Fields
Options MNarme:
Filters ‘Customers
Parameters
() Use a shared dataset.
(®) Use a dataset embedded in my report,
ata source:
DynamicshAY v Mew...
Query type:
®) Text | Stored Procedure
Query:
&
PQuer_l,r Designer... Irmport... Refresh Fields
Time out (in seconds):
0 o

3. Type customers in the Name field of the dataset.
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4. Select the DynamicsNAYV data source you created earlier in the Data
Source field.

5. Click on the Query Designer... button. This opens a popup window.
There, in the list of tables on the left side, expand the tables and look
for the customer table.

6. Expand the customer table and select the fields: No_, Name and City.

Query Designer = =
5 Edit as Text [ Import...
Database view Selected fields Group and Aggregate &« & 2
omer A Field Aggregate
Relationship Edit Fields ¥
Applied filt r 3
Field nam Operator  Value Parameter
v
>
Query results ES
Mao_ MName City [l
44180220 Afrifield Corpo..  Maidstone
32656565 Antarcticopy Antwerpen
49633663 Autohaus Miel...  Hamburg 36
49525252 Eeef House Disseldorf
35122112 Bilabankinn Kopavogur
60000 Elanemark Hifi... London
42147258 BYT-KOMPLET ...  Bojkovice
01905893 Candoxy Cana...  Thunder Bay
45282828 Candoxy Kont... Arhus €
31987987 Candoxy Mede...  Amsterdam W
Help oK Cancel
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7. Then click on Run Query to see the results. Click on Ok in the Query
Designer window and create the following query:

SELECT
[CRONUS International Ltd $Customer] .No
, [CRONUS International Ltd $Customer] .Name
, [CRONUS International Ltd $Customer] .City
FROM
[CRONUS International Ltd_$Customer]

As you can see, it selects the No_, Name and City fields from the customer table in
the Dynamics NAV database.

_ The name of the company is usually included in the table
% name because a Dynamics NAV database can contain
L multiple companies. The syntax for a table name is as follows:
[CompanyNameS$TableName].

After you close the dataset designer, the dataset is updated in the Report Builder of
Report Data pane, and now contains the fields from the customer table:

Report Data X
Mew ~ Edit..
[ Built-in Fields
| Parameters
[ Images
= | Data Sources
¥ DynamicsMAW
= | Datasets
=] MNo_
=] Mame
=] city
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From now on, building the report layout will be very similar to building the layout
of an RDLC report.

I will use a wizard to add a table to the report body that will list the fields from the
dataset, as follows:

1. First, select Table, Table Wizard... to start the wizard. Then, select the
Customers dataset and click Next:

Home | Insert | View

G O E de@E =

Report | | Table| Matrix List Chart Gauge Map Data Sparkline
Parts = k& Bar

Parts Q Table Wizard... Data Visualizations

Report D3 ] Insert Table | 1 -2 -3 - 4
Mew ~ Edit...

The wizard guides you through adding a table to the report. i

MNew Table or Matrix u

Choose a dataset o

Choose a dataset

§ Choose an existing dataset in this report or a shared dataset

——~| Customers
{im this Report) Mo_, Mame, City

Browse...

() Create a datasst

el Caneel
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2. Now drag and drop the City field on the Row groups and the No_ and
Name fields on Values, and click Next:

New Table or Matrix “

Arrange fields @'

Arrange fields to group data in rows, columns, or both, and choose values to
display. Data expands across the page in column groups and down the page ...

Available fields ﬂ Column groug
Ma_

Mame

City

‘=] Row groups X Values
City Mo_ -
MName -
Help < Back Mext = Cancel

3. In the next window, you can enable or disable the Expand/collapse options
and the option to see totals and subtotals, and then click Next:

New Table or Matrix “

Choose the layout

If you choose to show subtotals and grand totals, you can place them above or
below the group. Stepped reports show hierarchical structure with indented ...

Options: Preview

Show subtotals and grand totals

(®) Blocked, subtotal below

@’ () Blocked, subtotal above

'3::1' Stepped, subtotal above

Expand/collapse groups

Help < Back Cancel
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4. You can select a Style in the following window:

New Table or Matrix

Choose a style

Styles feature different fonts and color schemes, but do not affect the basic
layout. You can customize the style after you finish the wizard.

Styles: Preview

Corporate
Forest
Generic

Mahoiani

Slate

4)

Help < Back Cancel

5. When you click Finish, the table is added to the report body:

itv No Name

[&ExecutionTime]
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6. After you follow the wizard, the table is added to the report body.
You can then run and preview the report with the Run button at the
left top, in the ribbon:

Views Clipboard

7. Now I will publish (or save) my report on the report server. You can see
the report server and Report Manager URLs in the Reporting Services
configuration manager:

° Report Server: http://thinkaboutit:8085/ReportServer_
SQL2014

° Report Manager: http://thinkaboutit:8085/Reports_SQL2014

8. You can connect to the report server at the left bottom of the Report Builder,
as follows:

|1 No current report server. Connect

Type or select the report server you want to use,

Report server:
http://fthinkaboutit:3085/ReportServer_50QL2014

Connect || Cancel

|5 Current report server http://thinkaboutit:8085/ReportServer_SOL2014 Disconnect
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9. Once connected, you can use the Save or Save As options of the button in the
ribbon to save your report on the report server. Select the Recent Sites and
Servers option if it's not available in the dropdown at the top:

Look in Q http:f/thinkaboutit:8085/ReportServer_SQL2014 v @
Mew a
Recent Sites
and Servers
/ Open
Save !
Desktop

E Save As l
} lfl

||/ Publish Report Parts My Documents

o
%‘-ﬁ Check For Updates hk!l

My Computer

—— —_
CEID B T

Reports (*.rdl) W

Items of type:

10. Then, go to the report viewer, in your browser, look for the report, and run it:

I Fe—

5QL Server Reporting Services

~4 Home
X Delete d* Move (24 New Folder 4 New Data Source b Report Builder (4 Folder Settings T Upload File
[0 Type Name + Dascription
0wl Customerlist -
% .) Loadi ng pe
- Cancel

el CustornerLs

Home > Customeriist

W o4 Jotr b b [100% v | Find | Mext

No Name
| 21293572 Somadis
LB - A‘15‘J?'J?{1? Lauritzen Kontormebler A/S
EAMSTERDAM 319870987 Candoxy Nederland BY
. | 32656565 Antarcticopy
| 45282828 Candowy Kontor S
| 31669960 Meersen Meubelen
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You have now created and published your first Reporting Services report.

If you receive an error (You don't have sufficient permissions to
perform this action.) while running the Report Manager or trying to
save the report to the report server, it's usually because of User Access
Control (UAC) settings in Windows. Relaunch your browser and the
Report Builder and run it as an administrator to fix the problem.

Using SQL Server Data Tools

Now we are going to create a new reporting project in Visual Studio, using SSDT.
Go to the File menu after you launch SSDT and create a new project as follows:

FLE  EDT  VIEW  PROKECT  BULD W HELR = e
S— Furcent MET Framewerk 2.5 * Samby Defedt = 5 (35| Sesech inuaied Templates (Crr 2 =
e CarleShifte N
4 Instalied o s
Open Shifts AraH @ Feport Server Project Wizard — Buminess Intefigence b e e
hadd (N 4 Termplates — Crtate an empty Repert Serees project,
.......... 4 Buseess Intellgenee R g|  Report Sevee Punjeet Buninest Inteligeescn
Asabyis Seraces —
B Close Soutien Rekegpalion Stivices
W Seve Selected hems Cirte§ Reprting Sernces
Save DyramicsNAY As.. b Other Priject Types
W See CirleShites gl
* Oniine
Fecant Prejects and Sultions
B8 o e
Hame: DyramicsHih
Lotation e Steven Shy Do PROJEC TSPACKTPUE, 2015\ Chaptert 1 essrmptestiiey < )| [ Bremeee. |
Sohion Pame DyramicshAY [ Create seectory for solution
o Cancel |

Go to Business Intelligence in the templates section and select Report
Server Project.

If you don't see the Report Server Project Template here, it is probably
»  because you are not using the correct version of Visual Studio or don't
% have SSDT installed.
e

You can download it from here: http://www.microsoft.com/en-
us/download/details.aspx?i1d=36843
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This creates a new empty solution. Then, I will import the report I created earlier,
customerlist.rdl, into this solution:

® o-d@ &R

Search Solution Explorer [Ctrd=5) P

Organiseren v Mieuwe map = a3 @ 7 Subution DynsmicshlAV (1 project)

A Haam - Gewijzigd op Type 4 (i DynamicsiaV

B ticacrccstt Viwuaal 5t - e 2 W Shared Data Sources
- Customeristrdl J 20067201057 RDL-best B Shared Datasets

T A = Dynem b Dymarine AMAY v @ | Zoskenin DynemicodAy ¥}

& Onelrive —
L BACKUP Add MNew Report
) Docunents O Newlilg. ChrbeShift= A A
| Bt 0 Evisting em_. Shifts Alts & Import Reparts
i PAOEETS iy ’ & Propeties At-Entes
Bestandsnsam: | |Comemon Report Files (*rdl *n w

b | e | @)

B DynamicsMAV - Microsoft Visual Studio (Administratar)
FLE EDIT VIEW PROKCT BULD DEBUG TOOLS WINDOW  HELP
o - R - - O = b Stat -

[Reponoss - 0 x [ - g%
MNew - Eda. M ¢ & ﬂ Preview
b [ Built-in Frekds po-
i Faameters T =
Click to add title
4 il Data Sources
@ Dynamicshay
4 @ Datasets
« [l Customers
B Mo
B Mame
B city Solution Explorer | Class View
Properties =ix
Repart
[=4] g
[&ExzcutionTime] i s
© Page -
BackgroundColor [ Automatic
& Backgroundimage
@ DorderColor Black
I | RowGroups M Column Graups * B Bardecityle s
[ Gty - @ BarderWicth It
» (Details) - B Columas
@ InteractiveSize 2lem: 29.7em -
Assemlbes

Specdies the sssembhes that the repost references,

Fepart Data | Server Expu. | Toolbiox

When you double-click the CustomerList report in the Reports folder, it opens in
Visual Studio. The report body is displayed in the middle. The data sources and
datasets are displayed on the left, in the Report Data pane.

You can now create new reports in Solution Explorer, in the reports folder. All of
them become part of this solution, so you can manage and deploy them to the report
server together.
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Publishing a report project
You first have to go to the report properties in SSDT and indicate where the report
server is located, so that you can publish your reports to it:

FORMAT  REPORT
Ctrl+Shift+ A
Shift+Alt+A

‘O Add New ltem...
0 Add Existing ltem...

v| Platform: |N/A Configuration Manager...

Active(D

Configuration:

Import Reports 3 2 Build |
Exclude From Project EmorLevel
2 Show Al Fil OutputPat]  hitp://thinkaboutit:8085/ReportServer_SQL2014
HEN oW iles 4 D
L} Set as StartUp Project Startltem
4 Deployment
Refresh Project Toolbox Item OvenwriteDatasets False
DynamicsNAV Properties... Overarite Data Sources False
Target Dataset Folder Datasets
TargetDataSourceFolder  Data Sources
TargetReport Folder DynamicsNAV
TargetReportPartFolder  Report Parts
Target Serverl JRL boutit:8085/Report Server_SQL2014'
Target ServerVersion 5QL Server 2008 R2 or later
Target ServerURL
For & report server running in native mode, enter the path to the report server
where the project is deployad, for example, http://<servemame>/reportserver. F

Annuleren Toepassen

Active solution platform:

Active solution configuration:

Debug v | | Default b4
Project contexts (check the project configurations to build or deploy):

Project Configuration Platform

DynamicsMAV Debug v

Here, you enter the address of the report server, which you can find in the Reporting
Services configuration manager, in TargetServerURL. Then, you enable Build and

Deploy using Configuration Manager....
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To publish your project, use the Play button, or right-click your solution and select
Build Solution, then Deploy Solution:

Solution Explorer » 0 X
@ o-a@
N Search Solution Explorer (Ctrl+5) P~
Ctrl+Shift+B
Rebuild Solution
< ep
| Clean Solution
| Batch Build...
| Configuration Manager...
MNew Solution Explorer View
Add 3
£ set StartUp Projects...
Solution Explore ¥ Rename
Properties “ ¢®  Qpen Folder in File Explarer
DynamicsNAV RS Properties Alt+Enter
el

The output window at the bottom of Visual Studio indicates whether or not it
worked while deploying your solution:

Output > 01 X

Show output from:  Build - = | Ma

—————— Build started: Project: DynamicsMAV, Configuration: Debug ------ _
Skipping 'CustomerList.rdl'. Item is up to date.

Skipping 'CustomerList_odata.rdl'. Item iz up to date.

Skipping 'CustomerList_stp.rdl'. Item iz up to date.

Build complete -- @ errors, @ warnings
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After deploying, it will launch your browser and navigate to the report server.
You can navigate to the Report Manager website manually, where you will see the
deployed reports. If you select them, they will execute:

T ——— 0 - & || @ winksbousReponsener S0t 2 Home-Fepon nager
SQL Server Reporting Services
|
“4 Home
4 New Folder 4 New Data Source k| Report Builder [ rolder Settings t Upload File
Al i 'S I
=) DynamicsNAV .j CustomerList

Home

SQL Server Reporting §ervices
o .
= DynamicsNA

4 New Folder ) New Data Source Iy Report Builder [ Folder Settings t Upload File

hd CustomerList h.lﬂ CustomerList_odata hd Customerlist_stp

You can specify security, for example, who can run or manage reports in the Report
Manager Site Settings and in the properties of each folder and report.

Implementing reusability

When you create reports with one or more developers, there are features available
in Reporting Services that can be reused in other places. For example, you can share
data sources, datasets, and report parts. Furthermore, when you create queries for
your reports, it is interesting to use views, functions, and stored procedures, and
reuse them in different reports or projects.

Shared data sources and datasets

Every time you create a report, you can either store the data source reference in the
report itself or store it in your project and share it among all the solution reports. You
can then publish it separately to the report server. The advantage of this is that all
reports use the same reference to the database. So, if you change the reference and
point it to another database, all reports are redirected together.
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The same is valid for datasets. If you have different reports that use the same
datasets, it's better to create the dataset just once, and then share and reuse it in the
other reports.

Although sharing datasets sounds like a good idea, when multiple
_ report developers work together, it can become messy very quickly.
That's why you should agree upon a methodology for dataset names
s and where they are published. You should also document which report
uses which shared dataset. If you need to make a modification to a
shared dataset afterwards, it will impact on all the reports that use it.

Start from inside your report to convert a data source into a shared one. Go to the
Report Data pane and right-click on its data source. Then, select the option Convert
to Shared Data Source:

New - Edit.. X @ o-a@ ﬁ

I @ Built-in Fields Search Selution Explorer (Ctrl+ ) P~
B Parameters . fal Solution 'DynamicsMAV' (1 project)
B Images CII( 4 kel :

4 | Data Sources m 4 {m| Shared Data Sources

[=) DynamicsNAV.rds

Add Dataset...

Datasets
Custom

Convert to Shared Data Scurce

CustomerList.rdl

BN Delete CustomerList_odata.rd|
an :

B City A&  Data Source Properties CustornerList_stp.rd|

B Sales LCV |

After that, it will become available in your project under Shared Data Sources,
and your report will point to it. Now you need to go into the other project reports
to make sure they are using the shared data source. You can do that with the data
source properties.
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You need to change from the embedded connection to a data source reference,
as shown in the following screenshot:

CustomerList_stp.rdl [

Mew - Edit.. X 4 & % Pre

I il Built-in Fields

8 Parameters credenti Change name, type, and connection options.
. redentials
i Images Click tqg
4 ] Data Sources m Name:

namicsNAY
Add Dataset... By

Datasets

Convert to Shared Data Source . )
) Embedded connection:
Delete

Data Source PVOPEFUE\ Microsoft SOL Server

Data Source=THINKABOUTIT\\SQL2014Initial Catalog="Demo
Database NAV (8-0)"

N, * (®) Use shared data source reference

DynamicsNAV] — v Edit.. New...

[] Use single transaction when processing the queries

Help oK Cancel

The next time that you publish your project, the shared data source will also be
published, and the reports on the server will be updated You can access and change
the shared data source in the Report Manager.

This is interesting because, when you are developing and testing your reports, you
can let them reference a development or test database. Then, when development is
completed and all tests are successful, you can update the data source on the server
and let it reference the live database, without needing to change any of the reports.

You can have one or more datasets in a report. Datasets are the queries to your data
source, the database. Some reports use the same datasets. Instead of maintaining all
of these datasets in the report definition, you can create a shared dataset, similar to a
shared data source.
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The following screenshot shows how you can convert a dataset from a report into a

shared dataset:

Report Data
New - Edit.. X 1+ &
b [l Built-in Fields
B Parameters
W Images
4 @] Data Sources
& DynamicsMAV

MRl Customerlist

Compan
4 @] Datasets L P
4 Customers
B Add Calculated Field...
B Convert to Shared Dataset
B !ﬁ Query...
1
B XX Delete
& Dataset Properties

Solution Explorer > o x
@ o-d@m &
Search Solution Explorer (Ctrl+5) P~

a1 Solution 'DynamicsMAY' (1 project)
4 Gl DynamicsNAV
4 @] Shared Data Sources

LAY rds

4 m| Shared Datasets

Customers.rsd

1| CustomerList.rdl
CustomerList_odata.rdl
CustomerList_stp.rdl

You can also start by creating a new shared dataset. You do this with a right-click in

Shared Datasets:

4 (™| Shared Datasets

Custe Add New Dataset
4 {m Reports

Add 3

Choose a data source and create a query.

Fields

Options MName:

Filters |patasett

Parameters Data scurce:
| DynamicsNAY
Query type:

® Text Table

Query:

() Stored Procedure

Time out (in seconds):

Query Designer... | Import... | | Refresh Fields
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Once it is ready, you can save it by selecting the OK button. Then, when you
create a new report, you can add a new dataset to it that references the shared
dataset, as follows:

New - Edit...
b il Built-in Fields
B Parsmeters
i Images
4 @l Data Sources
&j DynamicshAV
4 (=] Datasets

fots Choose a data source and create a query.
felds

Optiens Mame:

Filters DataSetl

e #3 Use a shared dataset. h
- , () Use a dataset embedded in my report.
@J Customers

B MNo_
H Mame

H Sales LCY
H Company

You can create reusable reports components by sharing data sources and datasets.
You can even divide the work. For example, someone who is skilled in creating
queries can create the datasets and share them, and someone else can simply use
those shared datasets when they create a new report.

Shared report parts

Apart from sharing data sources and datasets, you can also publish certain parts of
a report to the report server. Then, when you create a new report, you can simply
reuse them.

The following are report items that you can publish as report parts:

* Charts

* Gauges

* Images and embedded images
* Maps

* Parameters

* Rectangles

e Tables
e Matrices
e Lists
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Report parts can be published from SSDT or Report Builder, but only Report Builder
supports the functionality to look for published report parts when you create a new
report. The following screenshot shows how you can create a report part:

Dq DynamicsNAV - Microsoft Visual Studio (Administrator)
FILE EDIT VIEW PROJECT BUILD DEBUG FORMAT  REPOR
~ wa | 100% = i & ReportProperties...

% | Solid 1 pt Black - ; Tahoma

DOW  HELP
M

Report Data =
New - Edit.. J 4
I il Built-in Fields

Remove Page Header

Remove Page Footer

Select items to publish

The selected items will be published as report parts when the repeort is deployed.

Report parts

ME 4

Tablix1

Wrife a detailed description of the report part fo help
identify it

pe————

Results
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When you publish or deploy the report, the report parts are published to a specific
folder on the report server:

Home | My
SQL Server Reporting Services

@ Home [

4 New Folder | g:NawData Source | by Report Builder | MFﬂlderSettmgs | 4t Upload File

EE Data Sources EE Datasets EE DynamicsNAV ‘ Report Parts '
% CustomerList

SQL Server Reporting Services

e Report Parts

[y New Folder | J New Data Source | kjReportBuilder | [ Folder Settings =t Upload File

@l Teblixt

There's a Report Parts button in the ribbon in Report Builder. When you click on

it, a window opens where you can search for report parts on the report server. By
selecting and double-clicking on them, they are added to the report, and the shared
dataset is also added:

Uekitled - Microsalt S0 Server Report Bukier .= x

1 e W] | _ﬁ = i

Chat Gauge Map Deta Sosrddine Indicator  Tot  lmage Line  Rectingle | Subrepest | Header Footer
¥: . Bar Bex. . .

Dana Vigsalzations Frepart loems | Subreperts | Meader & Footer

* I T S S S N S, T N W T I
How = Edit_ X a3 = v i
B! =
) 2 Builtan Fieids R : :
B i || |Click to add title £ g Crvars = %
b | — o L Created ¥ BergmColes Bl
3:::::““ ~“ Company No Name | © Borderitle  None
N - [Company] | b Bordenwimh gt
5 custemen | BS " & ++ R
i . ~ ol [Mame] | s -~ J atablemeratian
me TN —— v
71 sales ACY - - e
i Company aaxgrounatete:[ ] o Calar
R ——
4 Fite
Finer
JAE xecutianTima) PR
Catavetiame  Custumers
FuaedCehumnbies Falie
FinrdRowHen
GroupiBietorsRion I
KeepTogelher  Falie
Hame Tatilat
FageBieat
Pagetiame
RepealColumsHe Falie
__hd 2 BepralBowHead: Falie
L} Row Groups 1 Column Groups - Taallia
: s
» Detmls; - S
LycetDirection (TR i
Mame
Speciies the name of the report Rem,
5o o TR T T
e
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This is a very interesting feature. A user without any technical knowledge can thus
connect to the report server and create a report by simply reusing parts. It's a bit like
using Lego building blocks, but for reports.

Creating functions

FlowFields in Dynamics NAV are calculated fields. When you create an RDLC
report, you reference the table definition directly via the data items, and so, you
can use FlowFields. You query the SQL Server database in Reporting Services as
FlowFields aren't stored in the database. This means that FlowFields have to be
calculated in the query. Let's look at an example, the sales (LCY) field in the
Customer table. In the FlowField calculation formula in Dynamics NAYV, the
field is calculated as follows:

Sum("Cust. Ledger Entry"."Sales (LCY)" WHERE (Customer
No.=FIELD (No.),Global Dimension 1 Code=FIELD(Global Dimension 1
Filter),Global Dimension 2 Code=FIELD(Global Dimension 2
Filter) ,Posting Date=FIELD (Date Filter), Currency
Code=FIELD (Currency Filter)))

To translate this into an SQL statement that you can use in a customer list, you have
to combine the Customer and Customer Ledger Entry tables using the No. field
of the customer table and the customer No. field of the Customer Ledger Entry
table, and then calculate the sum of the field sales (LCY) for each customer. The
SQL query should look like this:

SELECT
CUS.No_,
CUS .Name,
SUM (CLE. [Sales (LCY)]) as Sales LCY
FROM [CRONUS International Ltd $Customer] CUS
INNER JOIN [CRONUS International Ltd $Cust Ledger Entry] CLE
ON CUS.No_ = CLE. [Customer No_]
GROUP BY
CUS.No_,
CUS .Name

If you have to calculate this FlowField regularly, it might be better to create a
function in your SQL database that takes the customer number as a parameter
and returns the Sales_LCY value. Then you can call and reuse the function,
fGetCustomerSalesLCY, whenever you need it.
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Use the following code to create this function:

CREATE FUNCTION [dbo] . [fGetCustomerSalesLCY]

(
-- Add the parameters for the function here
@CusNo nvarchar (20)

)

RETURNS decimal (10,2)

AS

BEGIN
-- Declare the return variable here

DECLARE @ResultVar decimal (10,2)

-- Add the T-SQL statements to compute the return value here
SELECT @ResultVar =

(
SELECT
isnull (SUM(CLE. [Sales (LCY)]),0) as Sales LCY
FROM [CRONUS International Ltd $Customer] CUS
INNER JOIN [CRONUS International Ltd $Cust Ledger Entry]

CLE
ON CUS.No_ = CLE. [Customer No_ ]
WHERE
CUS.No_ = @CusNo

-- Return the result of the function

RETURN @ResultVar

ENDGO

Then you could change the SQL statement to fetch the list of customers with the
Sales LCY included to:

SELECT
CUS.No_,

CUS .Name,
dbo.fGetCustomerSalesLCY (CUS.No ) as Sales LCY

FROM [CRONUS BELGIE NV$Customer] CUS
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Now, when you need to calculate this field, in any report, you can simply call
this function.

An example of this function is available in the object:
fGetCustomerSalesLCY. sgl. You might need to change
T the table name in your database.

You can also create functions to perform specific calculations, for example, if you
need to look up a dimension for a record, or calculate values over multiple tables.

What this means in practice is that you are rebuilding some of the
_ Dynamics NAV business logic in SQL Server. Try to keep it simple.
% The more business logic you create, the more you need to maintain.
s As we will see later, you can use OData web services as data sources
in Reporting Services. This is a better alternative for more complex
business logic.

Option fields are also very handy option fields. Option fields in Dynamics NAYV, for
example, the document type in the sales header table, are stored as numerical values
in SQL Server. So, you need to convert the numerical value back into a string when
you use them in reports. A solution for this is to create a function.

Another solution, and probably a better one, is to create a table in SQL Server where
you store all the option fields with their option captions. You will have to create this
table yourself, and then a code unit in Dynamics NAV to populate the table.

Using stored procedures

A view in SQL Server is an SQL query that is stored in the database, so you can call
it by name and run it. When you query the view, the query behind it is executed.

So a view is no more than a virtual table in SQL Server. There's no performance
improvement. The advantage is that, if it's a complex query, you can save it as a view
and use the name, instead of having to retype the whole query over and over again.

A stored procedure is like a view but it allows you to use variables and parameters.
You can then script the behavior and how the query is executed, thus making it
very flexible and powerful. Furthermore, when you store a stored procedure on
SQL Server, it's not only compiled, but SQL Server also prepares a Query Execution
Plan (QEP) for it. The STP then runs faster because the QEP is stored with the STP
(stored procedure).
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The reason I usually implement stored procedures in Reporting Services for
Dynamics NAV is to work with multiple companies. You can make the company a
parameter, where a user can select one or more and then the report will present its
results with the data from multiple companies, or even databases.

Look at the following stored procedure:

CREATE PROCEDURE [dbo] . [stpCustomers]
-- Add the parameters for the stored procedure here
AS

BEGIN
-- SET NOCOUNT ON added to prevent extra result sets from

-- interfering with SELECT statements.
SET NOCOUNT ON;

-- Insert statements for procedure here
DECLARE @Company as NVARCHAR (30)
DECLARE @SQLQuery as NVARCHAR (max)
SET @SQLQuery = ''

DECLARE db cursor CURSOR FOR

select replace(Name,'.',' ') from Company
OPEN db_cursor
FETCH NEXT FROM db_ cursor INTO @Company
WHILE @@FETCH_STATUS = 0O

BEGIN
SET @SQLQuery = @SQLQuery +

' SELECT '+
' CUS.No , ' +
! CUS.Name, ' +
' dbo.fGetCustomerSalesLCY (CUS.No ) as Sales LCY, ' +
'ttt 4+ @Company + ''' as Company' +
' FROM [' + @Company + '$Customer] CUS ' +
' UNION ALL '

-- PRINT 'xxx'
FETCH NEXT FROM db_ cursor INTO @Company
END

CLOSE db_cursor
DEALLOCATE db_cursor
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--!' UNION ALL '
SET @SQLQuery = SUBSTRING ( @SQLQuery ,1, len(@SQLQuery) - 09 )
--SET @SQLQuery = @SQLQuery +

PRINT @SQLQuery
exec sp executesgl @SQLQuery

END

It takes no parameters, looks in the Company table for all company names in the
database, and then fetches the customers and glues them together.

% An example of this stored procedure is available in the object:
S stpCustomers.sql

To execute this stored procedure, you could simply write:

exec [stpCustomers]

So, in our report, you could also call this stored procedure instead of the SQL query
we created before, as follows:
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The advantage of this approach is that, if you need the customers in multiple reports,
all you need to do is call the stored procedure and the SQL query is maintained

in the stored procedure. Furthermore, you can make the company a parameter,

so instead of gluing (union) the results, you can make the user select for which
company they want to see the data.

An example of this report is available in the object:
7 CustomerList stp.rdl

Calling a Dynamics NAV OData web
service

As you already know, you can publish page and query objects and OData web
services in Dynamics NAV. Reporting Services reports can also use OData web
services as data sources.

In Chapter 9, Power BI, there are examples of how you can
= publish a query or page as a web service.

I will create the same report again, a list of customers, but this time based on an
OData web service. I will first create a new Page 90000 Customers, in which I will
add the field from the customer table that I want to use in my report. Then, I will
publish this page as a web service:

Page 90000 Customers - Page Designer [E=N R ==
E.. Type SubType SourceExpr Name Caption
[IENcontaine ~| ContentArea <Control10000000... <Control1000000000>
= Group Repeater Group <Group>
Fiekd MNo.” <No.> <ho.>
Field Name <Name > <Name >
Fiekd city <City> <City>
Fiekd ) “Sales {LCY)" <Sdles (LCY)> <Sales (LCY)>
«= ]+ Breview Help
Web Services - Type to filter (F2) Object Type | 2
@ Mo filters applie
Object Object D Object Name Service Name Publ.. OData URL
Type
Page 21 Customer Card Customers hitp://thinkat 48/Training_Development/OData/Company( CRONUS%:20BEL GI%C3%8B%20NV')/ Customers
50000 Customerfnalysis  CustomerAnalysis p://thinkaboutit:3042/T raining Development/OData/Company('CRONUS3.20BEL GI%C3%8BY20NVY/ CustomerAnalysis
90000 Customers MAVCustomers fTraining_D: OData/Company('CRONUS3:20BEL GI%C3%:8B%20NV')/NAV Customers
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Then, I will create a new report in SSDT. I will use a new data source in this report.
I'm not going to fetch the data directly from SQL Server, but from the OData web
service. In order to do that, the data source needs to be of the type XML:

Report Data
New - Edit.. X+ &
b [l Built-in Fields
B Parameters
B Images
4 @] Data Sources

W DynamicsMAY

EEI

Credentials

Change name, type, and connection options.

MName:

|DynamicsNA‘u’

(® Embedded connection:

ype:
XML

onnection string:

http://thinkaboutit:9048/ Training_Development/OData/Company('CRONUS
2620BELGI%CI%BB220NY")/NAVCustomers

() Use shared data source reference

[] Use single transaction when processing the queries
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The connection string is the URL of the OData web service from Dynamics NAV. I
will then create a dataset named customers, as follows:

Report Data
Mew - Edit.. ) 4+ &
i [l Built-in Fields
B Parameters
=] Images
4 ] Data Sources
W DynamicshAY
4 fm] Datasets
4 Customers
H No
H Name
A City
B Sales_LCY
B Global_Dimension_1_Filter
B Global_Dimension_2_Filter
B Date_Filter
B Currency_Filter
B fTag

Fields
Options
Filters

Parameters

Choose a data source and create a query.

Names

‘Customer;

() Use a shared dataset,
(®) Use a dataset embedded in my report.

ata source:
DynamicsNAY ) \ V| New...
Query type:

® Text Table Stored Procedulle

—
<Query>
<ElementPath IgnoreNamespaces="true"»
feed{}/entry{}/content{}/properties
</ElementPath>

</ Query>

‘ Query Designer... | | Import... ‘ | Refresh Fields |

ut (in seconds):
o

Help

\

In summary, as a Query to an OData web service you can always use:

<Query>

<ElementPath IgnoreNamespaces="true">
feed{}/entry{}/content{}/properties

</ElementPaths>

</Query>
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There are other ways to query a web service, or to apply filters

and sorting. More information about querying XML data sources
i is available here: https://technet .microsoft.com/en-us/

library/aa964129 (v=sgl.90) .aspx

When you click the Refresh Fields button, the fields of the dataset are refreshed and
appear on the left.

Now, all you need to do is build the layout of the report, and run it:

. Customartist stprd [Design) Customustist.rol | Design

[Click to add title

As you can see, this is very simple and straightforward. The advantage is that the
business logic is inside Dynamics NAV. In our report, we only call the web service,
and we don't store complex queries. Instead of a pPage object, you can use a Query
object in Dynamics NAYV, so you can combine and aggregate information from
multiple tables.

An example of this report is available in the object:
. CustomerList odata.rdl

The next step

So far, we have created reports that query the database directly. This is not always
recommended, or possible. The most important reason for this is performance. If
you have a lot of users running reports, it creates a significant load on the database
server, which might even result in loss of performance for the users working in
Dynamics NAV. There are several techniques to avoid this.
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Caching

You can enable report caching mechanisms using the Report Manager application.
When a user runs a report, the information is retrieved from the source database.
This information can then be saved in the Reporting Services database so that the
next time a user runs the same report, the information is retrieved from the cache
instead of the source database. You then determine how long the information
remains in the cache.

When you select a report in the Report Manager, you can examine and manage its
caching properties, as follows:

e SQL Server Reporting Services
Q CustomerList

Properties
®) Always run this report with the most recent data
Data Sources _
(® Do not cache temporary copies of this report
Subscriptions

(0 Cache a temporary copy of the report. Expire copy of report after a number of minutes:
Processing Options -
() Cache a temporary copy of the report. Expire copy of report on the following schedule:

Cache Refresh Options &

Report History
Snapshot Options ~
Security O Render this report from a report snapshot
.
v

Report Timeout

® Use the system default setting
) Do not timeout report

O Limit report processing to the following number of seconds:

You then have a copy of the results saved in the report server database when
someone runs the report. The next time the report is executed the data is fetched
from the cache instead of the live database, depending on the expiration options
that you select.
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You can use are also mechanisms called snapshots. A snapshot is a cached version of
a report that you create behind the scenes with a schedule. For long running reports,
you can generate the snapshots outside of business hours.

Subscribing or scheduling

Once you have reports published and available on the report server, you can run and
manage them via the Report Manager. Report Manager also allows you to subscribe
to a report. You can create a subscription to a report, which means that you can have
the report generated automatically in a format that you want, and with a schedule
that you create or select.

This is only possible if the credentials that the report uses are stored in the report
itself. You can do this as follows:

. Properties
Eﬂ CustomerList - E DynamicsMAV

Data Sources -
A shared data source
Subscriptions

Processing Options ® A custom data source

Mave
X Delete

=,
5. Subscribe

Cache Refresh Options Data source type: | Microsoft SQL Server v

| Create Linked Report.

Connection string:  [pata Source=THINKABOUTITSQL2014 Initial

Report Histol
g ry Catalog="Demo Database NAV (8-0)"

View Report History
Snapshot Options

5 Security
r Connect using:

ag Security

O Credentials supplied by the user running the report
A Download

) Editin Report Builder

(®) Credentials stored securely in the report server

User name:  |thinkaboutit\Steven

Use as Windows credentials when connecting to the data source

[TImpersonate the authenticated user after a connection has been made to the data source
O Windows integrated security

O Credentials are not required

Test Connection ﬂ

Connection created successfully
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To create a subscription, look at the following example:

SOL Servar Reporting Services

N Citoraatin Subscription: CustomerList

Move

¥ Dolota
i Sulsscrt ———’ Report Delivery Options
2 Create Linked Rapon Spacify options. for raport dalivery
Vi Rapen History Dulivered by, [E-Mall w

o Securty Ta Staven
Manage Ce
I Downicad Bee
{Lis# [} 1o separate multiple e-mail ad
Rephy-To AMIL Bk with roport data
25V (comma delimited)
Subject @Reportiame was executed at @EH gﬁl:l Far ]
“include Fieport  Render Format
#linciude Link
Prigrity. Narmal
Comment

bl Eilin Reepont Bulider

Subseription Pracassing Opticns
Spacly aptions for subscription processing

Run the subscription

® When the scheduled report run is complele Sebecl Schedue

At B0 ery Man of evory wosk, starting 2770

OK

You can have the report sent via email or have it created in a shared folder on

the server. Another option is to create a subscription based on information in a
subscription table. The report scheduler fetches the people that want to receive the
report from the database. You then only have to create one subscription in Report
Manager and manage it in the subscription table.

Summary

In this chapter, I gave a brief introduction to the use and of Reporting Services.

One advantage is that it is a web-based reporting solution that does not require

the presence of Dynamics NAV on the local machine. You can harvest and present
information from multiple data sources, databases, companies, and so on. Reporting
services is completely free: no license cost is involved.

Before you spend a big budget on third-party BI or reporting tools, I recommend a
look at what Reporting Services can offer you, out of the box.

In the next chapter, I will present different ways to create charts in the Dynamics
NAYV application.
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Charts in Dynamics NAV

In this chapter, I will explain and demonstrate the ways in which you can
implement charts in Dynamics NAV. You can use the generic chart designer

to create your own, simple charts and add them to any list page or role center. Then
there are the business charts that are managed via the C/ AL code so you can make
them more complex in the way that you present information and manage how this
information is displayed at runtime. Last but not least, I will demonstrate how you
can create key performance indicators on activity pages in a role center. This is an
ideal way to see how your business is performing, since it is the first page you see
when you run the application.

The generic chart designer

Let's start by having a look at the Chart Part. You can go to the Dynamics NAV
application menu at launch and select the Customize button and Customize This
Page... on the Role Center page.
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You can add a Chart Part to the Role Center page as follows:

Role Center - Sales Order Processor - Microsoft Dynamics MAY

° w | % CRONUSInternational Ltd. » Home »

Customize Ribbon...

Felact Server..

Reset User-Fhecified Settings...
elect Company... -

Customize

Help v

Exit

Choose parts and layout for the Role Center

Available parts:

Role Center layout:

My Job Queue Activities Trailing Sales Orders
Connect Online Add =
a [Tys My Customers My ltems
st Sales and... ox
|
Customize Chart m} x My Notifications
Select chart
Available charts:
D Name &
Q3403-01 My Prod, Orders - By Cost
Q3404-01 My Delayed Prod. Orders
(9150-0 omer Sales and Pro
Q4151-01 Vendor Balance and Inv. Amount ™

Move Up
Maove Down

Move Left

Move Right

Customize Part...

Restore Defaults

0K Cancel

You can select one of the predefined charts from the chart table to display when you

run the page with the Customize button on the chart part, as shown here.
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To summarize, use the following steps:

1. Click Chart Part on the left.

2. Click Add >>, which adds a blank chart to the Role Center layout in the
middle.

Click Customize Part....

Select the generic chart from the list.

Then, when you select the OK button and go back to your role center, you will see
the following;:

Customer Sales and Profit i

Data to show in this view does not exist.

Data to show in this view does not exist.

As you can see, the chart is empty. This is because I selected the Customer Sales and
Profit chart, which is based on the My Customer table. So, you need to add customers
to your My Customers page, which will then be displayed in the chart, where you
can see their sales and profit figures.
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To do this, add customers to My Customers, as follows:

Role Center - Sales Order Processor
Activities

My Customers

s

Open

Phone Mo.

Custgmer No. Name
w Edit - My Customers - THIN

KABOUTIT\STEVEN )

Phaone Mo.

New  Advanced

v No Name City Post Code
E01121212 Spotsmeyer's | Spotsmeyer's Furnishings }FL 37125
01445544 Progressive Home Fur... Chicage Us-IL 61236
01434345 MNew Concepts Furnit...  Atlanta US-GA 31772
01905893  Candoxy Canadalnc,  Thunder Bay CA-OMP7E ..

Customer Sales and Prd 01905889 Elkhern Airport Elkhorm CA-MB ROM...
01903802  London Candoxy Stor.. London CA-OM NEB...
10000

The Cannon Group PLC Birmingham B27 4KT

v Trailing Sales Ory

£ A My ltems
Report Inbox
Balance
My Notificationg
- O X
Balance
0,00
Contact o)
Mr. Mike Mash
Mr. Scott Mitchell
Ms. Tammy L. McDonald
Mr. Rob Young
Mr. Ryan Danner
Mr. John Kane
Mr. Andy Teal
Set as default filter column

Then refresh the Role Center page and the chart will be updated with the customers

you added to My Customers.

How is this possible? Well, let's have a look at the chart itself, and backwards
engineer it to see its building blocks.

Go to the Generic Charts page, and the applications search box:

Generic Charts - Microsoft Dynamics NAV

[

"D v Departments »  Administration » Application Setup v RoleTailored Client »  Generic Charts l

Bl o

ACTIONS

I

[ Sales & Mafjeeting

I Purchase D

I» Warehouse

I Manufacturing 5403-01
dubs Q5404-01
Resource Planning Q9150-01

I» Service Q9151-01
Human Resources

Q9152-01

4 Administration

& © Y

Motes  Links

MName

My Prod. Orders - By Cost
My Delayed Prod. Orders

Customer Sales and Profit
Vendor Balance and Inv. Amount

My Production Orders

Refresh Clear
Filter

[£]

BEEA

Find

Description

My items on productien orders with
My items on delayed production orders
Sales and profit figures on a timeline for
Balance and invoice amounts on a

My items on production orders with

4]
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When you select the chart Q9150-01 and then Edit, the following window opens:

Edit - Generic Chart Setup - Q9150-01 - m] X
- HOME ACTIONS NAVIGATE CRONUS International Ltd, @
E“ . Y Y 3 Goto
Q. BLHEBY [ X s
View mport Export Copy Filters Motes  Links Refresh  Clear
K Delete | Chart.. Chart.. Chart. Filter P Next
Q9150-01
General &
1D: [aa1s0-01] MName: Customer Sales and P...
Data Source &

Source Type: |Query ~ Source Mame:
Source ID: 9150 ~ Filters: Date_Filter: w-Ty...| | ...

Measures (Y-Axis) -
Data Column Aggregation Graph Type Data Point Label ¥-Axis Title: I:I

Required Messure: [Sum_Sales LCY +|[sum ~|[cotumn v |[sum setestey L Show V- s Title:

Optional Measure: |Sum_Prnf|t_L.‘. v||SL|m v”(nlumm v||5um Profit LCY ‘

Optional Measure: | ~|[mone ~|[Cotumn ~]] |[-..

Optional Measure: | ~|[Mone ~|[cotumn “l [

Optienal Measure: | VHNDHE V”CO'“’“” "” ‘

Optienal Measure: | VHNDHE V”CO'“’“” "” ‘

£

Dimensions (X- and Z-Axes)

£

Chart Description

£

Preview Part

Give the chart an ID and a Name in the General tab. The IDs that Microsoft has
chosen for the default charts start with an Q or a T and then a number. This is
because, when you create a chart, you can use either a Query or a Table as the data
source. The number references the number of the Query or Table so that you can
see the data source in the name. The advantage of using a Query is, of course, that
you can combine and aggregate values from different tables, so that you can display
them in the chart.
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Select the Source Type (Table or Query) in the Data Source tab. Here you
can also define a filter. In this example, when you open Filters, you will see the
following filter:

Filters: Date_Filter: w-Ty....

Generic Chart Filters -
Type to filter (F3) Filter Fighd Mame ~ |

Filter Field Mame Filter Value

Date Filter w-Ty.w

As you can see, this is a dynamic filter, passed to the Date_Filter field, used in the
FlowFields calculation displayed in the chart. This is a very clever way to filter

a chart. Instead of fetching all of the values from the underlying query, only the
relevant information from the last year is fetched.

You have to select at least one measure in the Measures tab. A measure is a
numeric field from your data source, displayed in the chart. You can then apply an
aggregation to the measure and select a graph type.

You then select the fields to use on the X and Z axis in the Dimensions tab. In this
example, Customer No. is used, so the chart displays the sum of sales and pProfit
by customer. If you only select one measure, you can also select a field for the Z axis
and create a three dimensional chart. But this is not possible when you have more
than one measure.

You can type in a description to explain what the chart is all about in the Chart
Description tab. You can translate this description into other languages using the
assist edit button next to it.

At the bottom, in the Preview Part tab, you can get an idea of the look and feel of
the chart you are creating. This is a preview that is not based on any actual data. It is
merely there to see how the information will be visualized.

There are Export and Import buttons in the ribbon. You can use them to export a
chart definition to an XML file, so that you can import it into another database.

Once you have created a chart with the generic chart designer, it is saved in the
chart table in your database. You can then display it on a page using a Chart Page.
Typically, role center pages are used for this, although you could do it on any page
or page part.
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When a developer adds a chart part to a page at design time,

a user can add more of them to the page via the Customize

This Page feature at runtime.

Now you know how to use the built-in generic chart designer to create your own
charts in the application, without the need of a developer. You can base your charts
on tables or queries.

I recommend query objects for charts because they offer better
performance, and because they can combine information from
multiple tables. Furthermore, a query has a TOPNUMBEROFROWS
property, so you can use them to create TOPX charts.

Text management

There are some shortcuts that you can use when you want to apply a filter in
Dynamics NAV. For example, the $MYCUSTOMERS string is replaced with the list
1d IDs of the customers you add to the My Customers table, as you can see in the
following example:

Customers ~

Show results:
X Where No. = is 5:MY CUSTOMERS] ]
= Add Filter

Customers -

Show results:
X Where No., ~ is ‘ 01121212|01445544|01454545|01905393|01905899|01905902|10000|20000|21233572 ’

MNao. MName Responsi..  Location Phone Mo, Contact

Center Code
0121212 Spotsmeyer's Furnishings GEEL Mr. Mike MNash
01445544 Progressive Home Furnishi... GEEL Mr. Scott Mitchell
01434345 MNew Concepts Furniture GEEL Ms. Tammy L. McDonald
01905893 Candoxy Canada Inc. GEEL Mr. Rob Young
01905899 Elkhorn Airport GEEL Mr. Ryan Danner
01905902 London Candoxy Storage C... GEEL Mr. John Kane
10000 Van Terp Kantoorinrichting  DILBEEK BLAUW Dhr. Kevin Verboort
20000 Anton Geestig Adviezen Dhr. Luc van Vugt
21233572 Somadis GEEL M. Syed ABBAS
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In this example, I used the customer list page and applied a filter, but you can

also use this as a filter in a chart. This is also possible for other entities. There's a
Codeunit 41 TextManagement, in which there's a function named MakeTextFilter.
The following snippet shows the code of this function:

Position := 1;
Length := STRLEN (TextFilterText) ;
ReadCharacter (' ',TextFilterText,Position,Length) ;

IF FindText (PartOfText, TextFilterText,Position, Length) THEN
CASE PartOfText OF
COPYSTR('ME', 1, STRLEN (PartOfText) ), COPYSTR (MeText, 1,
STRLEN (PartOfText) ) :

BEGIN
Position := Position + STRLEN (PartOfText) ;
TextFilterText := USERID;

END;

COPYSTR ('USER', 1, STRLEN (PartOfText) ), COPYSTR (UserText, 1,
STRLEN (PartOfText) ) :

BEGIN
Position := Position + STRLEN (PartOfText) ;
TextFilterText := USERID;

END;

COPYSTR ('COMPANY', 1, STRLEN (PartOfText) ), COPYSTR (CompanyText, 1,
STRLEN (PartOfText) ) :

BEGIN
Position := Position + STRLEN (PartOfText) ;
TextFilterText := COMPANYNAME;

END;

COPYSTR ('"MYCUSTOMERS', 1, STRLEN (PartOfText) ),
COPYSTR (MyCustomersText, 1, STRLEN (PartOfText) ) :

BEGIN
Position := Position + STRLEN (PartOfText) ;
GetMyFilterText (TextFilterText,DATABASE: : "My Customer") ;
END;

COPYSTR ('MYITEMS', 1, STRLEN (PartOfText) ),
COPYSTR (MyItemsText, 1, STRLEN (PartOfText) ) :

BEGIN
Position := Position + STRLEN (PartOfText) ;
GetMyFilterText (TextFilterText,DATABASE: : "My Item") ;
END;

COPYSTR ('"MYVENDORS', 1, STRLEN (PartOfText) ),
COPYSTR (MyVendorsText, 1, STRLEN (PartOfText) ) :

BEGIN
Position := Position + STRLEN (PartOfText) ;
GetMyFilterText (TextFilterText, DATABASE: : "My Vendor") ;
END;
ELSE

EXIT (Position) ;
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END;
EXIT(0) ;

As you can see, it contains code for how filters like $mycustomers, $myitems,
smyvendors, $company, $user, and $me are converted into filters with information
from the corresponding tables. You can also customize this function to include other
types of filter shortcuts, for example, % ImportantCustomers, and so on. This is a
very powerful feature, often overlooked.

Show any list as a chart

When you are on a list page in the application, such as the Customer List or the Item
List, there's a button in the ribbon, Show as Chart, that looks like this:

[T\

Show as
Chart

When you select it, a blank canvas is shown, in which you can design a quick chart:

Customers ~ | Typetofilter(F3) | No. |3 v

Mo filters applied

<Select a measure> -

Select measures and dimensions for the chart.

<Select a dimension> - <Select a dimension> -
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You then need to select a measure, on the left top, and a dimension, at the right

bottom, for the chart to display. Optionally, you can also select a second dimension,
at the left bottom. Such a chart would look like this:

Customers ~ Typeto filter (F3) No. |2 A
Show results:
¥ Where  No. v is Enter a value.
+ Add Filter
Balance (LCY) -
W 550000
E 410000
W 270000
E 140 000
| 0
1000 000
950 000
900 000
850000
300 000
750 000
700 000
650 000
B
n o - ZUTPHEN
ftSDDDDDDDDU L] - VALENCIA
330000 REYKIAVIK
32%%%%% ‘ < ‘ NORRKOBING
500 000 - - MACRID
120900 L LTS KUCHING, SARAWAK
50000 HERENTALS
-
thio HAFNAFJORDUR
8 S ELKHORN
@ CASABLANCA
= BRAS
s " BARCELONA
o ARHUS C
AGDAL-RABAT
Country/Region Code =

city -
The measure and dimension fields are fields from the source table of the list page

you are on. You can use your mouse to zoom in and out or to rotate the chart.
Right-click on it and you get the following menu:

EE Copy
Save Picture As...

Print Setup...
Print Preview...

Print...

Rezet Zoom

Customize...
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This allows you to print or save the chart as an image. When you select the
Customize... option, the chart is opened in the generic chart designer, where you can
customize it further, to apply filters or select another visualization. This is a quick
way to create a simple chart. Once you have created a chart in this way, the system
will remember it and every time you select the Show as Chart option again, it will
show the chart that you have created.

Business charts

Charts are built directly on top of data from either a table or a query object.

If you want to create dynamic business charts with flexible options and different
visualizations based on business logic, then you can use what is called the
business chart.

Another advantage of the business chart is that is works with both a
*  web and tablet client. It uses a JavaScript control in the web client, and
% a .Net control to render in the Windows client. There are only minor
g differences in how it is displayed in the different clients, such as the line
and chart heights and the way that the legend is presented.

An example of a business chart is shown in the following diagram:

Rale Center - President

Finance Performance ~ Cash Flow a
Ml SelectChart 4 Previous Chart B MextChart [ Perind Length - 4 Previous Period »  [QShow - B StartDate - [ Period Length - [ Group By = &3 Refresh
Status Text:  Cash Cycle | Month (Updated 7:10:05 AM) CF100001 | Combined | Waorking Date | Quarter | Source Type. (Up..

400 2,500,000

350 2,000,000
300 1,500,000
250 1,000,000

200 500,000

150 0
100 -500,000 - - -

50 -1,000,000
0 - -1,500,000
172015 2/2015 3/2015 442015
50
100 Sales Performance -

18 Select Chart [ Period Length - 4 Previous B Mext &3 Refresh

DEFAULT | Week (Updated 7:12:20 AM)

25,000
Jan 2014 Mar2014 May 2014 Jul2014 Sep 2014 Nov 2014

Feb 2014 Apr2014 Jun 2014 Aug 2014 Oct 2014 Dec 2014 20.000

15,000
My Motifications ~

10,000
Fram Created Date  Note Page

5,000
0
-5,000
-10,000

-15,000
4.2015 5.2015 6.2015 7.2015
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You can see these charts if you log on to Dynamics NAV with the profile of
the President.

To do this, follow these steps:

1. GotoUser Personalisation, CRONUS International Ltd./
Departments/Administration/Application Setup/RoleTailored

Client/User Personalization, and click New.

2. Select your user ID In the User Personalization Card, and enter
PRESIDENT - SMALL BUSINESS in the Profile ID field.

3. Restart the application.

More information about Roles and Profiles is available here:

https://msdn.microsoft.com/en-us/library/

hh174139 (v=nav.80) .aspx

As you can see, these charts have better visualizations and more options to
customize on the fly.

When you log in as the president for the first time, the Cash Flow
chart and the Sales Performance chart are both blank. You have to
g select measures to show something in there.

Let me guide you through the process of how to get started in creating your own
business chart.

Creating a business chart

Business charts are based upon a .NET add-on. This add-on is added to a page,
in the content area. The page itself could be a role center or a factbox page. The
data is shown from a table: Business Chart Buffer (485). This is a buffer or
temporary table that you need to populate with data, which is then displayed in
the chart add-on.
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In summary, the following diagram shows you an overview of the objects:

Field Card Part

e Source
Card Table
v
Business
Chart Add-in
Add-in Buffer

Table

The explanation of the preceding diagram is as follows:

e Card:

o

Implements events from the add-on

o

Implements actions

* Business Chart Add-in:
° Events:

AddInReady: This indicates if the page is done rendering

DataPointClicked: This is a single-click on an element on the chart

DataPointDoubleClcked: This is a double-click on an element

of the chart

Functions:

Update: This is used to update or refresh the chart
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¢ Add-in Buffer Table

o

This is responsible for handling the data from the add-in

This handles captions and multilanguage support
This stores chart values and conversion from .NET to C/AL

This supports drilldown to handle click events
* Contains helper methods and other functionality regarding data
To get started with your first business chart, you need to create three objects:

* Apage
e A codeunit

* A query

The query object is optional and I'm going to use it to fetch the
= data in a more optimized fashion.

I will start by creating the following query object:

Query 60001 Business Chart Query - Query Designer = =R =
E.. Type Data Source MName Method Type  Method Group By
b = Dataltem  Item Ledger Entry [<Ttem Ledger Entry>]
Column Item Mo. <Item_Mo= Mone v
Column Location Code <L ocation_Code > MNone v
Column Remaining Quantity <5um_Remaining_Quantity = Totals Sum
LIC JEE JIE Help

Instead of creating the query, you can import the object:
— Query Business Chart.

In this query, I'm fetching the items and location codes from the Item Ledger Entry
table and the sum of the remaining quantity. The query then shows what's in stock
for every item, by location.
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Now I will create a codeunit that will run the query and store the results in the
Business Chart Buffer table.

% You can import the object: CodeUnit GenerateDataForChart
= instead of creating the codeunit.

I will create a Get InventoryByLocation function in the codeunit with the following
parameters and variables:

Codeunit 60001 GenerateDataForChart - C/AL Editor [=[=][=]
E] ation()
= OnRun()
= LOcAL GetInventoryBylocation{VAR BusinessChartBuffer : Record "Business Chart Buffer";ItemNo : Code[20])
Codeunit 60001 GenerateDataForChart - C/AL Globals == =]
Functions
Locals
} | GetinventoryByLocation
GetlnventoryBylocation - C/AL Locals =N GetlnventoryByLocation - C/AL Locals o =]
emm Value | Variables | Text Constants Parameters | Return ua\n Constants
Var  Name DataType Subtype Length Name DataType Subtype Length
» BusinessChartBuffe Record  Business Chart Buffer BusinessChai Query  Business Chart Query
Ttemilo Code ES counter Integer
< >
Help Help

Write the following code in the Get InventoryByLocation function:

WITH BusinessChartBuffer DO

BEGIN
Initialize;
AddMeasure (' Inventory',1l, "Data Type"::Decimal, "Chart
Type"::Column) ;
SetXAxis ('Location', "Data Type"::String) ;
BusinessChartQuery.SETRANGE (Item No, ItemNo) ;

CLEAR (counter) ;
BusinessChartQuery.OPEN;
WHILE BusinessChartQuery.READ DO
BEGIN

counter += 1;
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AddColumn (BusinessChartQuery.Location Code) ;

SetValue ('Inventory', counter -
1,BusinessChartQuery.Sum Remaining Quantity) ;

END;
BusinessChartQuery.CLOSE;
END;

The Initialize function initializes the .NET add-on. You then define the measure
that needs to be displayed on the Y axis (name, data type and chart type).

The available chart types are:

¢ Point

* Bubble

¢ Line

* Step Line

e Column

* Stacked Column

* Stacked Column 100
* Area

* Stacked Area

* Stacked Area 100

* DPie

*  Doughnut
* Range

* Radar

*  Funnel

The setxaxis function defines the measure for the X axis (name and data type).

You then apply the item number from the codeunit parameter as a filter for the query
object, run the query, and loop over the results. The location code is used for the X
axis values and the sumOfRemainingQuantity is used for the Y axis values.
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Be sure that the name you provide in the SetValue function matches
what you defined as the name in the AddMeasure function. The name
is required because the chart add-on allows you to use and display

% multiple measures.
/A More information about these objects is available at https://msdn.

microsoft.com/en-us/library/hh167009 (v=nav.80) .
aspx and https://msdn.microsoft.com/en-us/library/
hh169415 (v=nav.80) .aspx.

Now that you have created the query and codeunit, it's time to create the page
object that will display the chart.

-

a You can import the object: Page Business Chart, instead of
— creating the page.

Create the new page as a card part and then add a field to the content area container.
Next, go to ControlAddin in the properties of the field and select the business chart
control add-on from the list, as follows:

Page 60001 Business Chart - Page Designer o || =] = InventoryByLocation - Properties o3| =
E.. Type SubType SourceExpr HName Caption Property Value
El i ContentArea x <> Description < ~
L[ | IncniorBilocston | cInvenonBilocation> <Undefined>
OptionCaptionML
DecimalPlaces
width
il - i = [mzim]
v Page 60001 Business Chart - C/AL Editor [on ==} ShonMandatory
3 Inullator: tion - Onvalidate() Title
MinValue
= InufintoryByleocation - OnL Text : Text) : Boolean Maxvalue
=1 t ti Onbrillb NotBlanic
nsgatorubulacation - Snprillogeni) Charhllowed <Undefined>
5 InufntoryButecation - istEdit(y valuesallowed <
Blarkumbers <DontBlank>
= InU¥ntoryByLecation - OnControlAddin(index : Integer;Data : Text Blarkzero <No>
InventoryBulocation: :DataP icked(point : DotMet “Microsoft.Dynamics.Nav.Client + I <0
- <
QuickEntry <TRUE>
AccessByPermission <Undefined>
InuentoryByLocation: :addinReady( )
. SourceExpr <>
< <Undefined>
Importance <Standard>
3 CaptionClass <>
Client Add-in = =] | | oripoupagen <Undefined>
(Control Add-n Name Public Key Token Description t e ° iﬁ"zeg“:i
Microsoft.Dynamics Nav. Client BusinessChart 31bf3856ad369235 Microsoft Dynamics BusinessChart control add-n A ookup naehne
Drilbown <Undefined>
Microsoft, Dynamics.Nav. Cient Pag 31bf Microsoft Dynaglles PageReady control add-in glss's'fg'tte zi"iﬁﬁmd)
Microsoft. Dynamics Nav. Client.FingPong 31bf3856ad36435 Microsoft Dynanfes PingPong control add-in N“s'”g ates (N“>
Microsoft.Dynamics Nav. Client SocialListening 31bf38s6adI64e3s Mirosoft Socal tening control add-in — o
. : P o RowSpan <Undefined>
Microsoft. Dynamics. Nav. Client. d 31bf Interactive visualfpn for a timeline of events Col s cUndefined>
Microsoft. Dynamics.Nav. Ciient. VideoPlayer 31bf38562d364e35 Microsoft Dynamics layer control add-n oLmnspan naerne
Ce Microsoft.Dynamics.Nav.Client.E a
G
. StyleExpr <FALSE>
ExtendedDatatype <None>
v
Cancel Help TR S
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Then, when you select F9 to see the triggers, you will see that your field has three
new triggers, inherited from the business chart NET add-on.

Create a new function in the page, named UpdatecChart, with the following
variables:

Page 60001 Business Chart - C/AL Editor [= = =]

= OnAfterGetRecord()

UpdateChart; ﬁ
== =]

Page 60001 Business Chart - C/AL Globals

Variables | Text Constants | Functions
Name Locals ‘
\» UpdateChart

2 UpdateChart - C/AL Locals =R EER=
A

= Parameters | Return Valugl Text Constants

= Length

» Record Business Chart Buffer

GenerateDataForChart Codeunit  GenerateDataForChart

LOCAL UpdateChart()
GenerateDataForChart.GetInventoryByLocation({BusinessChartBuffer,"No.");

BusinessChartBuffer Update(CurrPage . InventoryBylLocation);

= InventoryBylocation::DataPointClicked{point : DotHet "Hicrosoft.Duynamics.Mav.Client.BusinessChart.Business(

= InventoryBylocation::DataPointDoubleClicked{point : DotNet “Hicrosoft.Dynanics.Nav.Client.BusinessChart.Bus

= InventoryBylocation::AddInReadyf}

Then, call this function in the onAfterGetRecord () trigger of the page. You need
to pass the Item Number to the buffer table in the Updatechart function. Then, the
Update function from the buffer table will update your chart.

* When you add the field in the page, you need to give the field a
% name so that you can use its name with the CurrPage variable to
g pass it to the Update function.
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Our business chart page is now ready and we will now add it as a fact box in the
item list page:

Page 31 Item List - Page Designer

=]

SourceExpr Mame Caption

<Control: 1> <G 1>
<Controll> <Controll>

<Control 7> <G 7>

E.. Type SubType
= Container ContentArea
®  Group Repeater
'z Container FactBoxArea

Part Page

Part Page

Part Page

Part Page

Part Page

Part Page

Part System

<Sodial Listening FactBox>
<Sodial Listening Setup Fac...
<Item Invoicing FactBox >
<Item Replenishment Fact. ..
<Item Planning FactBox>
<Item Warehouse FactBox >
<Recordlinks>

=+ t +

<5odial Listening FactBox>

<Sodial Listening Setup Fact...

<Item Invoicing FactBox>

<Item Replenishment FactBo. ..

<Item Planning FactBox>
<Item Warehouse FactBox>
<Recordlinks>

Preview Help

<Business Chart> - Properties
Property Value
"~ ju) 1000000000
Name <Business Chart>
Wisible <TRUE>
Enabled <TRUE>
Editable <TRUE>
Caption <Business Chart>
CaptionML <Undefined >
ToolTip <>
ToolTipML <Undefined>
Desdription <>
AccessByPermission <Undefined >
-
SubPageLink Nn.:HELD(Nn.}j
<0>

ChartPartlD
UpdatePropagation

Page
Business Chart

<Undefined:
<SubPart>

When you save and run the item list, the business chart you have just created is
shown as a fact box and will be updated when you select an item in the list:

Iltems - sied e o | B
e fiters appled
Ne. » Deszription Baeunt  Cost Unit Cont Unit Price  Vender M. Search Blec 7
of Messise Descrgtion
1400 Spatbord (voor] Mo  STLNS %0 SPATEOR..
L Spatbord (achter) Ne  STLES 390 SPATEOR..
1500 Lamp He  STLNS 520 LA
1600 Bel He  STLAS 7 BEL
7 Rem Ne  STues 9765 M
ma Handrem achterwiel Ho  STLRS I 450 HANDREM...
me Handrem voorwiel HNo  STLKS I 4% HANDREM.
1800 Fietsstuue He  STLKS an FETSSTUUR
‘ 18985 | ATHENE Tafel Mo STURS 0 TE4E0 |
T, L C
19005 PARIS Bezockertoel reart Mo STURS 18110
109065 ATHENE Mobiel ondentel Mo STURS e 435280 30000 ATHENE
Ne  STuEs =
Mo STURS 508,00 £41,70 20000 ANT
CHAMON Bergrrebel ke Yoo STUKS 2 r 20000 CHAMONI.
ANSTERDAM Larg e STUNS 55,30 10000 AMSTERD...
STMORITT Lackoiowst Ve STURKS 0650 529,90 STMORIT..
BERLUN Bezcekersstoel, geel  No  STUKS 151,50 163,70 20000 BERLUN BE...

Item Details - Inveiding
Item Details - Planning
Links

Notes

<

180

Location: GERL
Ireveriory 16

OUT, LOG. RGO

LY

An example of the objects required for this business chart is
available in the object: Business Chart
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All you need to do to extend this chart with extra columns is to add the columns in
the query and code unit objects, as shown in the following example:

Query 60001 Business Chart Query - Query Designer == ][=]
E.. Type Data Source Mame Method Type ~ Method Group By
=) Dataltem Ttem Ledger Entry <Item_Ledger_Entry>
Column Item Mo, <Item_No> Mone v
I oo Laeaton Cod Lo v
Remaining Quantity <Sum_Remaining_Quantity > Totals Sum
Quantity <Sum_Quantity> Totals Sum
» Invoiced Quantity <Sum_Invoiced_Quantity > Totals Sum
Codeunit 60001 GenerateDataForChart - C/AL Editor =x Eoh===)

= Documentation{}

= OnRun{})

= GetInventoryByLocation{VUAR BusinessChartBuffer : Record Business Chart Buffer;ItemNo : Code[28])
WITH BusinessChartBuffer DO
BEGIH

ddHeasure{ 'Remaining Inventory®,1,"Data Type™::Decimal, Chart Type™::Column};
AddHeasure{ ' Inventory’',1,"Data Type”::Decimal,”Chart Type™::Column)
AddHeasure( ' Invoiced Inventory',1,”Data Type"::Decimal,”Chart Type"::Colunn);

. oo L
BusinessChartQuery.SETRANGE(Item_No,ItemNo);

CLEAR(counter);
BusinessChartQuery.0PEN;
WHILE BusinessChartQuery.READ DO
BEGIN

counter += 1;

BusinessChartBuffer .SetUalue( Remaining Inventory’,counter - 1,BusinessChartQuery.Sum_Remaining_Quantity);
BusinessChartBuffer .SetValue{ Inventory’ ,counter - 1,BusinessChartQuery.Sum_Quantity);
BusinessChartBuffer .SetVUalue( ' Invoiced Inventory® ,counter - 1,BusinessChartQuery.Sum_Invoiced Quantity);

-
BusinessChartQuery.CLOSE;
EHD;
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Then, when you update the chart (F5), it shows the following results:

100

a0

&0

70

60

50

40

30

20

10

Business Chart Frar

B Remaining Inventory [ Inventory I Invoiced Inventory

'Location: GROEN |
Imvoiced Inventcnr =]

GROEN OWN LOG.

Drill down your business chart

Information is displayed in the business chart that you created as inventory by
location, for a specific item in the list. Now you will add drill-down functionality to
the chart so that when you click on it, you will see the underlying ledger entries.
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You need to add the following code in the codeunit that you created for the chart
to do this. First, in the Get InventoryByLocation function, add the code that
is marked:

GetInventoryBylocation{UAR BusinessChartBuffer : Record "Business Chart Buffer';ItemNo : Code[28])

WITH BusinessChartBuffer DO
BEGIN
BusinessChartBuffer _Initialize;
BusinessChartBuffer.AddHeasure( Remaining Inventory',1,"Data Type"::Pecimal,”Chart Type'::Column);
AddHeasure{' Inventory',1,"Data Type"::Decimal,"Chart Type'::Column};
AddHeasure(' Invoiced Inventory',1,"Data Type"::Decimal,"Chart Type'::Column);
SetfAxis('Location’,"Data Type"::String};
BusinessChartQuery.SETRANGE (Item_No,ItemNo);
CLEAR{counter);

ItenNumber := ItemHo;
CLEAR{counter2);

BusinessChartQuery.0PEN;

WHILE BusinessChartQuery.READ DO

BEGIN
counter +

1;

counter2

BusinessChartBuffer .AddColumn(BusinessChartQuery.Location_Code);

BusinessChartBuffer . SetVUalue( Remaining Inventory' ,counter - 1,BusinessChartQuery.Sum Remaining Quantity);
BusinessChartBuffer.SetValue(  Inventory’ ,counter - 1,BusinessChartQuery.Sum_Quantity);

BusinessChartBuffer .SetVUalue( Invoiced Inventory',counter - 1,BusinessChartQuery.Sum Invoiced Quantity);

‘ LocationCode[counter2] := BusinessChartQuery.Location_Code; '

3636 36

EHD;
BusinessChartQuery.CLOSE;
END ;

Then, in the corresponding triggers, add the following code:

= OnDataPointClicked{UAR BusinessChartBuffer : Record "Business Chart Buffer™)

DrillDown{LocationCode[BusinessChartBuffer."Drill-Down X Index"+1]);

= DrillDowni{locationCode : Codel[20871)

ItenLedgerEntry . .SETRANGE ("Item Ho.",ItemNMumber);
ItenLedgerEntry.SETRANGE("Location Code”,LocationCode);
PAGE .RUN(PAGE: :"'Item Ledger Entries”,ItemLedgerEntry);
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Then, in the page, add the following code:

Page 60007 Business Chart - C/AL Editor o= =
= LOCAL Updatechart(} ~
IF NOT IsChartAddInReady THEN
EXIT;

GenerateDataForChart.GetInventoryByLocation{BusinessChartBuffer, "Ho.");
BusinessChartBuffer .Update{CurrPage.InventoryByLocation);

= InventoryBylLocation::DataPointClicked{point : DotHet "Hicrosoft.Dynamics.Hav.Cl
FFexx
BusinessChartBuffer _SetDrillDownIndexes{point);
GenerateDataForChart.0OnDataPointClicked{BusinessChartBuffer);
FFexx

= InventoryBylLocation::DataPointDoubleClicked{point : DotHet "Hicrosoft._Dynamics.

= InventoryByLocation::AddInReady{)
FfEnn
IsChartAddInReady := TRUE;
UpdateChart;
FfEnn

I have also built in a check to see if the chart is using the

% IsChartAddInnReady variable. This makes sure that there are no
/S errors when the .NET add-on is not yet initialized, depending on the

version of Dynamics NAV and the client that you are using.

Now, when you click on a bar in the chart, a popup window opens to display the
details, or drilldown data:
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An example of the objects for the business chart including drilldown
— functionality is available in the object: Business Chart with DrillDown

Preserving the user personalization

Some charts can be personalized by the user and you can also implement features
in your own charts. You should do this in a generic way so that you can apply the
personalization every time the chart is loaded. You need a table in which to store
these values to accomplish this. You can use the Business Chart User Setup
(487) table for this purpose or you can create a new table with a similar setup.

The following diagram shows the relationship between these objects:

Open
by
Action

Global

Variable

Card Part Source

Table

Business
Chart Add-
in Management
Codeunit
Applies setup record

to buffer table

Setup Page
Add-in
Buffer Table

Ul to customize
Setup

Read/Writes

Source

Table
PR C—

Setup Table
User
Personalization
Data
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The following Dynamics NAV charts use this setup:

* Charts that use a setup record:
° Page 772, Inventory Performance
° Page 771, Purchase Performance
° Page 770, Sales Performance

° Page 762, Finance Performance

e Chart that uses the Business Chart User Setup table:
* DPage 768, Aged Acc. Receivable Chart

There are other charts in the application, such as the following;:

* Page 972, Time Sheet Chart
* Page 869, Cash Flow Chart
* Page 760, Trailing Sales Orders Chart

You should have a look at the code of these charts to find some
% more inspiration for creating and reusing business logic when you
s
create your own charts.

There are also ways to use one chart object to display different charts at once.

An example of this is the Mini Generic Chart (page 1390), which uses the
MiniChartManagment CodeUnit to manage separate management codeunits for
charts and their setup records, and also the Mini Chart Definition (1310) table
which stores the last used visualization.

Implementing cues and colored
indicators

I have explained in this chapter how to create charts to visualize trends and key
performance indicators so that you can see how your business is doing, and one
thing I have to mention is that the page where all of this usually comes together is
the role center page. This is the first page you see when you launch the application,
and is an ideal place to host your charts. But a role center page also contains an
activity pane.
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Let's look at a typical example:

Activities ~

*ﬁ' Set Up Cues
For Release
O A 1 9 New Sales Quote
Mew Sales Order

Sales Quotes - Sales Orders -
Open Open

Sales Orders Released Not Shipped

B 100 o K 7 BEZEE eviane

Average Days
Ready To Ship Partially Shipped Delayed Delayed

Mew 5ales Return O...
Mew 5ales Credit M...

Sales Return Sales Credit
Orders - Open Memos - Open

The preceding example comes from the role center page of the order processor.
When a user with this profile launches Dynamics NAV, they get an instant view

of their work and activities. You can see the amount of quotes, orders, returns and
credit notes and how many orders still need to be shipped or completed. There's
even an indication of the average number of days a typical sales order is delayed.
The pane automatically updates when transactions are completed in the application,
so it always displays an up-to-date view. When you click on one of the cue icons, you
are redirected to the corresponding list page and, on the right, there are shortcuts
that navigate to the pages to create new quotes, orders, returns and credit notes,
including a link to the navigation page, where you can search for posted records,
depending on a posting date, document number or reference.

Let's have a look at how such a page is constructed, so you understand the
underlying building blocks, because you can then customize or create new activity
panes based on your own business.
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The activity pane is in fact a subpage that is placed in the role center. You can always
find out the source information from a page or a part of a page, when you select it
and then use the About This Page feature or shortcut Ctrl + Alt + F1. In this example,
it's the SO Processor Activities (9060) page:

About This Page: Activities
Page Information A

Page: (B O Processor Activities (9060)

Page Type: CardPart

Page Mode:  |View
SourceTable: |Sales Cue (9053)

Rec:
Table Fields “
Source Expressions v
FlowFilter Fields v
Filters T
URLs T
About This Page
The About This Page feature is very useful when you are reverse
\ engineering in Dynamics NAV. It gives you information about the

see the table fields, source expressions, filters, URLs, and so on. The
information can also be exported to XML and Excel, which is good
when you are supporting customers (helpdesk). By asking a user to
send you this information, you know exactly which page they are
talking about, and you can provide accurate support.

~Q source table and page (or report) you are looking at, and you can also

If you activate the About This Page feature in the role center, it will show Order
Processor Role Center (9006) as the source. It will only show the source of the
activity in this role center page when you select the activities on the page and then
activate the About This Page feature. The activities page is a subpage in the role
center page.

Let's have a look at the SO Processor Activities (9060) page.
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A typical activities page

The design of the SO Processor Activities (9060) page is as follows:

Page 9060 SO Processor Activities - Page Designer ol == Page - Properties o (@)=
E.. Type SubType SourceExpr Name Caption Property Value
5 Container  ContentArea <Control1300000001> <Control1900000001> i 9060
2 Group CueGroup <Control1> For Release Name 50 Processor Activities
Field "Sales Quotes - Open” <Sales Quotes - Open>> <sales Quotes - Open> Caption Activities
Field “Sales Orders - Open” <Sales Orders - Open> <Sales Orders - Open> CaptionML ENU=Activities;FRB=Activités;NL...
= Group CueGroup <Control8> Sales Orders Released N... Editable <Ves»
Field "Ready to Ship” ReadyTaship Ready To Ship Desaription <>
Field “Partially Shipped" PartiallyShipped Partially Shipped Permissions <Undefined>
Field Delayed DelayedOrders Delayed PageType CardPart
Field “Average Days Delayed”™ <Average Days Delayed> <Average Days Delayed> InstructionalTextML <Undefined>
5 Group CueGroup <Controli8> Returns CardPageID <Undefined>
Field "Sales Return Orders - Open” <Sales Return Orders -Open>  <Sales Return Orders - Op... DataCaptionExpr <Undefined>
Field "Sales Credit Memos - Open” <Sales Credit Memas -Open>  <Sales CreditMemos - Op... RefreshOnActivate <No>
*» B = PromotedActionCateg... <Undefined:»
SourceTable Sales Cue
SourceTableView <Undefined>
InsertAllowed <Yes>
-+ 1+ Preview Help ModifyAllowed <Yes>
DeletzAllowed <Yes>
Page 9060 SO Processor Activities - C/AL Editor
= OnInit() o
= OnOpenPage()
ESET;
IF NOT GET THEM BEGIN
INIT;
INSERT;
END;
SetRespCenterFilter;
SETRANGE{"Date Filter",BD,MORKDATE - 1);
SETFILTER("Date Filter2",*>=%1',WORKDATE);
= 0ncl age()
= OnFindRecord{UYhich : Text) : Boolean
= OnNextRecord{Steps : Integer) : Inteqgetr
5 OnAfterGetRecord()
CalculateCueFieldUalues;
-

The page contains several fields that are placed in special groups named CueGroup.
The fields display numerical data at runtime and they are visualized as cue icons
because they are in these special CueGroup containers.
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The exact image that is used for the cue is determined by the image property, which
can be one of the following;:

Image List =R =R
MName Description
Calaator _|Resource Image from Client _[i
Calendar Resource Image from Client
Camers Resource Image from Client
Cash Resource Image from Client
Chart Resource Image from Client
Checklist Resource Image from Client
Diagnostic Resource Image from Client
Document Resource Image from Client
Folder Resource Image from Client
Funnel Resource Image from Client
Heart Resource Image from Client
Key Resource Image from Client
Library Resource Image from Client
Message Resource Image from Client
Mone
People Resource Image from Client
Persan Resource Image from Client
Receipt Resource Image from Client
Settings Resource Image from Client
Stack Resource Image from Client
Star Resource Image from Client
Time Resource Image from Client
W
Cancel Help

You can see some code in the onOpenpage trigger. This code initializes the source
table, which, in this case, is the Sales cue table. It ensures there's a record to display
and flow filters are set. A function is called in the onAfterGetRecord trigger:
CalculateCueFieldValues, which contains the following code:

IF FIELDACTIVE ("Average Days Delayed") THEN
"Average Days Delayed" := CalculateAverageDaysDelayed;

IF FIELDACTIVE ("Ready to Ship") THEN
"Ready to Ship" := CountOrders (FIELDNO ("Ready to Ship"));

IF FIELDACTIVE ("Partially Shipped") THEN
"Partially Shipped" := CountOrders (FIELDNO ("Partially Shipped")) ;

IF FIELDACTIVE (Delayed) THEN
Delayed := CountOrders (FIELDNO (Delayed)) ;
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This code ensures that fields displayed as cue icons are calculated using functions
from the underlying source table. Not all of the fields are calculated in this way,
some of them come directly from the table, and they are simply FlowFields. When
you create an activity page, the fields you use as cue icons need to be numerical
(decimal or integer) and they can be normal fields or FlowFields. You use functions
to calculate the value of normal fields, while you use FlowFilters to filter and
calculate the FlowFields at runtime. Let's have a look at the underlying Table 9053

Sales

Cue.

A typical cue table

The following screenshot shows the design of a cue table, in this example, it's Table

9053 Sales Cue:
Table 9053 Sales Cue - Table Designer o |[@ ] 2= Key - Properties o |[=@] =]
E.. Field No. Field Name Data Type Length Description Property Value
v 1 Primary Key Code 10 Enabled <Yes»
v 2 Sales Quotes - Open Integer Key Primary Key
v 3 Sales Orders - Open Integer SumIndexFields <Undefined>
v 4 Ready to Ship Integer MaintainsQLIndex <Yes»
v 5 Delayed Integer MaintainSIFTIndex <Yes>
v & Sales Return Orders - Open Integer Clustered Yes
v 7 Sales Credit Memos - Open Integer SQLIndex <Undefined:>
v & Partially Shipped Integer
v 9 Average Days Delayed Decimal Table 9053 Sales Cue - Keys | = || & |[w5]
v 20 Date Filter Date
v 21 Date Filter2 Date E..Key SumIndexFields
v 22 Responsbility Center Filter Code 10 p|v TERTE [
¥ 23
Help
Table 9053 Sales Cue - C/AL Globals o |[@ ] = Help
Variables | Text Constants | Functions
Name Locals
} | SetRespCenterFilter
CaleulateAverageDaysDelayed
CountOrders
FilterOrders
ShowOrders
Help
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The table has a primary key, with the name Primary Key, and contains several
FlowFields and FlowFilters. You can see in the Globals that the table also contains
several functions, used to calculate some of the fields at runtime or to set the
FlowFilters for the FlowFields. Most FlowFields use a count method, as in the Sales
Oorders - Open field, which has the following calcFormula:

Count ("Sales Header" WHERE (Document
Type=FILTER (Order) ,Status=FILTER (Open) ,Responsibility
Center=FIELD (Responsibility Center Filter)))

This field simply counts the number of records in the Sales Header table, where the
type is Order and Status is Open. The Responsibility Center field is a FlowFilter.

The Average Days Delayed field is a normal decimal field. Its value is calculated at
runtime, in the page, via the function CountAverageDaysDelayed.

_ This type of table, a Cue table, is an example of the implementation of
the singleton pattern. More information about this and other patterns
i is available here: https://community.dynamics.com/nav/w/

designpatterns/151.singleton-table

Colored indicators

Now that you know how the page and underlying source table are designed, the
next question is, where do the colors for the different cue icons come from?

The answer is twofold. Every field in the cue groups, or cue field, has a style
property and a styleExpr property. The styles determine the different colors. You
can set these properties in the page and give them a static value, in the properties
window. Or you can set the values of these properties via the C/AL code. Clearly,
this method is not used in this example, but if you would like to know how to
implement it, have a look at https://msdn.microsoft.com/en-us/library/
dn789598 (v=nav.80) .aspx.

. Dynamics NAV 2013 and 2009 used the Style and StyleExpr
% properties, and a variable, to dynamically implement colors or
s styles on fields. This is implemented in an even more flexible way in
Dynamics NAV 2015.
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If you go back to the page SO Processor Activities (9060) and open the page actions,
you will see the following:

Page 9060 SO Processor Activities - Page Designer EI@
Ef
E Page - Action Designer [= ==
E.. Type SubType Mame Caption
= ActionContainer ActionItems <Action5> <Action5>
by lacon [ | setupCues | setupcues [N
*»
== ¢+ 4 Separator Help
— T T
Page 9060 SO Processor Activities - C/AL Editor [f= ] =]
= Set Up Cues - OnAction{) &
CueRecordRef .GETTABLE(Rec);
CueSetup.0OpenGustonizeFageForGurrentUser{GCueRecordRef .NUMBER) ;
W
< >

This shows that you can use this action to open the Cue Setup page and, at runtime,
determine, as a user, which colors should be used for the cue icons:

Activities #oa

** Set Up Cues
Cue Setup - Type to filter (F3) Cue Mame |2

Mo filters applied

Cue Mame Low Range Threshold 1 Middle Threshold 2 High Range  Pers..
Style Range Style Style
Sales Orders - Open Mone 15,00 Ambiguous 20,00 Unfavorable [
Ready te Ship Mone 1500 Ambiguous 20,00 Unfavorable [ ]
Delayed Favorable 1,00 Ambiguous 20,00 Unfavorable []
Sales Return Orders - Open Mone 15,00 20,00 Unfavorable O
Sales Credit Memos - Open Mone 15,00 20,00 Unfavorable O
Partially Shipped Favorable 1,00 20,00 Unfavorable O
éA\rerage Days Delayed Favorable 3,00 7,00 Unfavorable N
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This page uses the table cue Setup (9701) and the codeunit Cue Setup (9701)

to store and manage the cue icons styles at runtime. At runtime, when you run an
activity page, the application uses Codeunit 1 Application Management in which
there's a GetCueStyle function. This function determines which style should be used
for every cue icon at runtime, as follows:

Codeunit 1 ApplicationManagement - C/AL Editor EI@
= iGetCueStyle{Tableld : Integer;FieldHo : Integer;CueValue : Decimal} : Text A

EXIT{CGueSetup.GetCustomizedCueStyle(Tableld,FieldNo,CueValue)});

(=S [EoR ==

: Decimal) : Text A

Codeunit 9701 Cue Setup - C/AL Editor
= GetCustomizedCueStyle{Tableld : Inteqger;FieldId : Integer;Cuel,
Style := GetCustomizedCGueStyleOption{Tableld,FieldId,CueValue)¥
EXIT{CueSetup.ConvertStyleToStyleText{Style}));

+ OpenCustomizePageForCurrentUser(Tableld : Integer)
# PopulateTempCueSetupRecords{UAR TempCueSetupPageSourceR
# CopyTempCueSetupRecordsToTable{UAR TempCueSetupPage$
UalidatePersonalizedField{VUAR TempCueSetupPage$s
= LOCAL GetCustomizedCueStyleOption{Tableld : Int
IF FindCueSetup{CueSetup,Tableld,FieldHo) THEH
EXIT{CueSetup.GetStyleForUValue{Cuelalue));

: TEMPORARY Record "Cue Setup')
ceRec : TEMPORARY Record “Cue Setug
Rec : TEHPORARY Record '"Cue Setup'")

;FieldHo : Integer;CueValue : Decimal)

EXIT{CueSetup."Low Range 3tyle*::Hone);

= LOCAL FindCueSetup{UAR CueSetup : Record "Cue Setup';Tableld : Inteqer;FieldHo : Integer)
CueSetup.SETRANGE{"Table ID",Tableld);
CueSetup.SETRANGE{"Field No.",FieldHNo);

// First see if we have a record for the current user
CueSetup.SETRANGE{"User Hame" ,USERID);
IF HOT CueSetup.FINDFIRST THEN BEGIH
/4 We didn't, so see if we have a record for all users
CueSetup .SETRANGE{"User Hame™,'"'};
IF NOT CueSetup.FINDFIRST THEHN
EXRIT{FALSE)
END;

EXIT({TRUE);

A user can determine, via the cue setup table, when which style (or color) should
be used. So, when you create your own activity page with cue icons and follow the
same pattern, the same is achieved.
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Cue style objects in Dynamics NAV

The following table summarizes the objects involved in determining the style, color,
and indicator, of a cue icon at runtime:

Object Description

Codeunit 9701, Cue Setup | This codeunit is called from the GetCueStyle trigger in
codeunit 1 Application Management to determine and set
the color of the cue icon.

Page 9701, Cue Setup You can use this page to set up indicators on the cues that
Administration are available in the application. It can be per user or per
company in the database.

Page 9702, Cue Setup End | This page is used by the end user to personalize the
User indicators that appear on a role center page.

Table 9701, Cue Setup This table stores the customization settings for the
individual cues.

Summary

In this chapter, I have explained and demonstrated the different types of charts
that you can create in Dynamics NAV. The charts can be created by a user using
the generic chart designer, or by a developer using the chart NET add-on.
Furthermore, I introduced how a typical activity pane is constructed, which you
usually find on a role center page, and how you can set it up dynamically to
determine the colors and indicators to be used at runtime. If you put all of this
knowledge together, you will have all the building blocks required to create a
dashboard role center, where you can visualize key performance indicators and
different types of charts, giving a user an ideal starting page on which they will
have a clear overview of the state of their business.

We have reached the end of this final chapter and I hope it was interesting and that
you learned a lot. If you are interested, you can go to the following websites where
you will find more information and examples so that you can apply the knowledge
gained from this book to any project.

* My personal blog: http://thinkaboutit.be/

* The Dynamics NAV MSDN page: https://msdn.microsoft.com/en-us/
library/dd338686 (v=nav.80) .aspx

* The Dynamics NAV team blog: http://blogs.msdn.com/b/nav/

* The Dynamics NAV channel on YouTube: https://www.youtube.com/play
1list?1list=PL5B63EF419A3B59C8

e Plataan: http://www.Plataan.tv
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