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Introduction

I've been teaching and consulting on Power BI for many years. My students and clients
always ask me, “What is a good reference for Power BI architecture?,” and I always refer
them to my blog posts. Then I got a proposal from Apress to write a book on Power BI
architecture, which has always been on my to-do list.

This is not a book for beginning Power BI, nor is it for data analysts or developers.

It is a book for someone who wants to design the strategy and architecture of Power
BI so it can be used in an organization or as a solution. This is a book that talks about
components and their collaboration with each other. This is a book that gives you
blueprints of different architectures and the pros and cons of each.

If you are a developer or an analyst, you still will benefit from this book, but you will
notice that this book does not explain how to create reports with Power BI. For that, you
can read my online book, “Power BI from Rookie to Rockstar” This is a book focusing on
architecture topics such as sharing, security, integration, administration, etc.

After finishing this book, you will have full knowledge of all Power BI components
and will be able to design the architecture to use Power BI in your organization (or for
your client’s organization) while considering all existing requirements.

How the Book Is Organized

Part I gets you started. The book starts with an introduction to Power BI components.
Even if you are new to Power BI, you can understand this book. Chapter 1 explains the
key components and how they work together in a Power BI solution.

Chapter 2 covers what you need to install or set up to follow the instructions, demos,
and examples through this book.

Part II begins with Chapter 3 and teaches you about the Power Bl website and the
three main Power BI object types: Dashboard, Report, and Dataset. You will learn the
difference between the dashboard and report. And you will understand why the dataset
is separated from the report.
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Chapter 4 explains the role of Gateway in a Power BI solution. You will understand
what types of data sources need gateway setup. You will also learn the process of setup
and configuration of the gateway. You will see how a report can be scheduled to refresh
through the gateway. This chapter will give you a full understanding of the gateway.

Chapter 5 covers the three modes of connection in a Power Bl report. In this chapter,
you will learn about the Import Data or schedule refresh mode. You will learn the
advantages of this mode and the limitations. This is the default mode in many scenarios
when you use Power BI. However, it may not always be the best option. You will learn
about the scenarios when Import Data is the preferred mode of connection.

In Chapter 6 you will learn about the second mode of the connection named
DirectQuery. You will learn when to use DirectQuery vs. Import Data and the benefits
of each. You will also learn the side effects of using DirectQuery. DirectQuery is not a
possible option for all data sources; you will learn that some data sources, such as SQL
Server, support this type of connection.

Chapter 7 covers the third mode of connection called Live Connection. This type of
connection is limited only when you are connecting to Analysis Services. You will learn
all the details about this type of connection, and the situation in which you may use this
mode of connection. Through an example, you will see the features available compared
to the other two modes of connection.

Chapter 8 gives you a full comparison of the three modes of connection in Power BI:
Import Data, DirectQuery, and Live Connection. You will learn their differences and the
best practices to use them.

Part III covers sharing methods in Power BI. As a reporting solution, you do need to
know all the different methods of sharing. Chapter 9, starts the sharing topic by going
through the simple dashboard or report sharing. You will learn how this scenario can be
used for test scenarios, and why it is not ideal for sharing with end users or developers.

Chapter 10 explains the second method of sharing named workspaces. You will learn
that workspaces can create an environment for developers, and it can be useful as a
collaborative space for the Dev team. You will learn the advantages of this option.

In Chapter 11, you will learn the disadvantages of workspaces when it comes to
sharing with end users, and you will learn another method of sharing called Power BI
Apps. In this chapter, through an example, you will see how this method is one of the
best methods of sharing Power BI content with end users and creates the isolation of the
dev team and user environment.
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Chapter 12 explains a free method of sharing in Power BI called Publish to Web.
However, this free method of sharing should not be used in all scenarios. Because of the
security considerations, you would need to use this method only in limited scenarios.

Chapter 13 explains one of the methods of embedding Power BI content into another
application, which is SharePoint online. You will learn, through an example, that Power
BI can be embedded easily and is accessible to SharePoint users.

Chapter 14 takes it one step further and explains how you can embed Power BI
content in any web application. You will learn about the requirements and setup for
Power BI Embedded. You will also learn that you will need a web developer to take care
of this work for you.

In Chapter 15, you will read a full review of all methods of sharing and their pros
and cons. You will learn the best scenario to use as a sharing method, and the scenarios
when you have to avoid a particular method of sharing.

Part IV of this book covers another important part of the book, which is about the
security of the data in Power BI. You will learn how one report can be shared with
multiple audiences, but they see only the part of data in the report that they have been
authorized to by admin.

Chapter 16 starts the row-level security discussion with a very simple example
called static row-level security. You will learn how a simple scenario of security can be
implemented, and how it works regardless of the data source you are using in Power BI.

In Chapter 17, you will learn the overhead of static row-level security, and you will
learn how to overcome it by developing a dynamic row-level security pattern. In this
chapter, you will learn how to identify the logged in users in the system, and authorize
them to use the only part of the model that they have access to from the data model and
relationships.

Chapter 18 takes it one step further and explains three of the most common
scenarios of implementing dynamic row-level security. You will learn about these
patterns through examples: manager-level access, users and profiles, and the
organizational hierarchy.

In Chapter 19, you will learn how the row-level security works when you have a
Live Connection to a data source such as Analysis Services Tabular. You will learn the
requirements and configuration for setting up the security in such an environment
through an example.
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In Part Vyou will learn everything about the administration in Power BI. The
administration section starts with Chapter 20. In this chapter, you will learn the
configuration options that you have as a Power BI administrator and the important
options to be careful of when you are setting up your Power BI tenant.

Chapter 21 explains the metric usage report in Power Bl service and how it can be
used and even customized. You will learn the factors you can read on the usage metrics
and their relationship to the Power BI tenant admin settings.

Chapter 22 covers licensing. Power BI licensing can sometimes be challenging. In
this chapter, you will learn the licensing options for Power BI, which are per user and
per capacity licensing. You will learn everything that you need to know to make the right
decision about the licensing of your Power BI implementation.

Chapter 23 dives into one of the licensing models, which is designed for enterprises,
called Power BI Premium. Through this chapter, you will learn the differences of that
model vs. other licensing models, the benefits for licensing, and when you should switch
to a particular licensing model.

Part VI is all about the integration of Power BI with other tools and services. This
integration starts with Integrating Power BI with PowerPoint in Chapter 24. You will
learn about sample usage of this option, and all the limitations available when using this
feature.

Integration of Power BI with Excel is more than just integration. You will learn about
the collaboration of these two tools and services in Chapter 25. You will learn that Excel
and Power BI can integrate with each other in four ways. And you will learn all the details
about these methods of integration.

Chapter 26 explains how Power BI can be used in a fully on-premises solution. The
on-premises solution of Power BI is called Power BI Report Server. You will learn how to
set up the report server and configure it. You will also learn about the limitation of the
report server compared with the Power BI service through an end-to-end example.

Power BI and Report Service services of SQL Server can interact with each other. This
is the topic of Chapter 27. In this chapter, you will learn how SSRS report elements can be
pinned to Power Bl dashboards and the considerations.

In Chapter 28, you will learn a real-time streaming solution with Power BI dashboard
showing live data from an input of Azure Stream Analytics. This is a method that can
be used in many IOT solutions. You will see an end-to-end example of a real-time
streaming solution with Power BI.
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Chapter 29 explains the Developer features in Power Bl service. You will learn about
Power BI REST API. REST API is an API that you can use in .NET code to write scripts
and interact with Power BI objects in the service. You will see some examples of how the
REST API can be used to extend Power BI functionality for administration.

The book then finishes with some guidelines and blueprints in Chapter 30 about
architecture. You will learn some architecture best practices for sharing, self-service, and
enterprise usage of Power BI.
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CHAPTER 1

Power Bl Components

Power Bl is a combination of some components. You will need to learn about these
components and their role in the solution before any further steps. It is not possible to
talk about architecture when you don’t yet know about Power Query or Power BI Service.
Each component is playing an important part in the Power Bl solution; it is essential

to know them as the very first step. In this chapter you will learn what Power BI is and
components of it such as Power BI Desktop, Power Query, DAX, Power BI Service, and
Power BI Mobile App. You will also learn about Power BI Report Server, Gateway role in
the solution, the API for developers, and how all these components work together.

What Is Power BI?

Power Bl is a cloud-based technology from Microsoft for reporting and data analysis.
This reporting technology is built in a way that is not only useful for developers to create
reports, but also for power users and business analysts. Power BI created a simple, easy
to use, and user-friendly environment for creating reports. And on the other hand, it is
based on several powerful components that help in creating reports and data analysis for
complex scenarios.

Every component of Power Bl is responsible for a specific part of the technology.
There are components for building reports, connecting to data sources, doing analytics
calculations, sharing reports, etc. The following sections explain what each component
is. Some of these components are explained in detail in this book. However, other
components need their own book to explain, and it is outside of the scope of this book to
go through them all.

© Reza Rad 2018
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CHAPTER 1  POWER Bl COMPONENTS

Power Bl Desktop

The most common tool when talking about Power BI is Power BI Desktop. This tool is
the report development or report authoring editor for Power Bl reports. This tool is free
to download, install, and use. This tool is lightweight, about ~150MB, and can be easily
downloaded and installed. There is no configuration when installing this tool. Power

BI Desktop support installation is only on Windows machines at the time of writing this
book. There are some ways of installing it on non-Windows machines such as Mac using
some utility tools, but that topic is outside of the scope of this book.

As the target for this book is not building or authoring reports, we will not go through
details of Power BI Desktop. You should read other books to learn how to develop
reports. However, in this chapter, the main purpose is to give you an idea of what every
component of Power Bl is and how it works. Hence, let’s have a quick look at Power BI
Desktop.

To download Power BI Desktop, you can use this link: https://powerbi.microsoft.
com/en-us/desktop/ You might be asked to log in to Power BI Desktop after installing
it. However, Logging into the tool is not mandatory, so you can skip that part. Log in
is mainly required when interacting with the Power Bl website. For the majority of the
examples of this book, you won’t need Power BI Desktop. However, some examples need
this tool. So please download the tool from the above URL, and install it. The installation
process is very simple and straightforward.

Figure 1-1 is a screenshot of Power BI Desktop at the time of writing this book (Note
that with the fast pace of updates in Power BI components, pictures used in this book
may get outdated very fast).
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Figure 1-1. Power BI Desktop sections

Power BI Desktop is not a complex tool to use to build your first report. Everything

is close together in an easy reach and designed to be very user friendly. Let’s look at

different parts of the tool:

1.

Report design area; here you add visuals to your report and design
the layout.

Page navigation; one Power BI report can have multiple pages.
Here is where you add or remove pages, or navigate between pages.

Field’s pane; every report comes from a set of fields coming from a
dataset. Here is where you see all fields under tables, and you can
select from them to add to your visuals.

Visuals pane; to select a visual and add it to your report, you can
select it from this list. You can also add more visuals to this list.

Visual’s configuration pane; for every visual, there is a need for
configuration. The configuration includes adding fields to the
visual and setting the format of it. This area is where you apply
these configurations.
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6. Filter’s pane; if the data in the page, report, or the visual needs
some filtering, the filter’s pane is where to apply these filtering
criteria.

7. Home Menu; there are several common actions needed when
working with Power BI Desktop, such as connecting to data
sources, getting data from them, adding a static image or text to
your report, adding more visuals to the report as custom visual,
and many other actions. These are usually available in the menu
options at the top.

8. The report, Data, Relationship navigation; you can navigate to
see the report layout, data in the dataset, or relationship between
tables using this pane.

Power BI Desktop is the first tool you would need. Let’s now take a look at other

components.

Power Query for Data Transformation

As one of the key components of every reporting tool is connecting to data sources and
preparing data (or in other words. data transformation), there is a specific component
for that in Power BI: named Power Query. Power Query is also called Get Data and
Transform. Power Query is the component that connects to different types of data
sources, gets data from those, gives you the ability to apply transformations, and finally
loads the data into your Power BI dataset.

Power Query comes in different shapes and sizes. It is not just within Power BI
Desktop. You can even find it in Excel. However, for this book, we only consider the
Power Query inside Power BI Desktop. This component is part of Power BI Desktop. It
means that when you install Power BI Desktop, Power Query automatically installed
with it. You can start working with that by choosing Get Data from Power BI, as shown
in Figure 1-2.
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Figure 1-2. Get Data

There are many data sources that you can get data from with Power Query. You can
even create connectors yourself (which is outside of this book’s scope). Power Query has
its window for development, called the Query Editor. Query Editor is the place that you
apply all data transformations, and it prepares data to load into Power BI. This process
usually happens before data loads into Power BI. Figure 1-3 shows a screenshot of
Query Editor.
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Figure 1-3. Power Query Editor Window

Following are some key points to notice in the Query Editor’s user interface:

1. Data preview’s pane; in Query Editor, there is always a few
numbers of rows loaded as a preview, which helps you to see how
transformations apply to the data.

2. Queries pane; list of all queries from different tables and datasets
will be listed here.

3. Query settings pane; every query has several steps applied. These are
data transformation steps, which you can go back and forth between.
Also, some other configurations at the query level are placed here.

4. Data transformation’s menu options; there are many data
transformation options you can apply in Query Editor. In the
menu at the top, you will see a list of the majority of them.

5. Formula’s pane; you can view or modify the formula behind every
transformation step here. This formula is in a language named M.

Power Query is the component that we will refer to in some of the examples of this
book. However, you don’t need to install it separately, because it is already part of Power
BI Desktop installation from the previous section.
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DAX and Modeling

This component is the analytical core and engine of Power BI. It installs as part of
Power BI Desktop itself, and there is no specific editor window for that. All modeling,
calculations, and configurations of that will be in the Power BI Desktop window itself.
DAX and Modeling are built in within Power BI Desktop in a way that the majority of
people consider as the non-detachable part of Power BI Desktop. However, there are
some situations that this component detaches from Power BI, and we will have some
examples of that later in this book.

DAX and modeling are not just parts of Power BI, they are also part of Excel Power
Pivot and SQL Server Analysis Services Tabular Model. For the Power BI version of it, you
don’t need to install any special component; it is all built in and ready to use.

Your main interaction with this component is when you design a relationship
diagram for the dataset in Power BI Desktop, or when creating some calculations.
Figure 1-4 shows a relationship diagram.
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Figure 1-4. Modeling in Power Bl
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And in Figure 1-5 is a screenshot showing the writing of a calculation in DAX. Don't
worry if you don’t understand what this DAX expression does.
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Figure 1-5. Calculations in Power BI

DAX stands for Data Analysis Expression language. It is a language to write
calculations in Power BI. This language is very powerful and gives you a lot of analytical
power through your model.

Power Bl Service

Power BI Desktop, Power Query, and DAX are all components for creating and
developing reports. After developing reports, it’s the time to publish them and share
them with others. Power BI Service is an online service hosted in the Power Bl website
for hosting reports, and of course sharing it afterward. For working with Power BI
Service, you need to have a Power Bl account. There are a few options when choosing
an account, and we will talk about that in full details later in the licensing chapter of this
book. For getting started with this book, you can start with a Power BI free account and
apply for a 60-day trial.

Your reports after publishing to the website will be accessible via Power BI service (or
website) through http://powerbi.microsoft.com. Figure 1-6 shows such a report.
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Figure 1-6. Power BI Service

Power BI Service is one of the components that we will go through it in full details
through this book. In this getting started section, it is just enough to know that Power
Bl service is a place for hosting reports, sharing them with others, and configuring the
usage and security.

In Power BI service, you can even edit or author reports. However, report
development features in the service are limited only to visualizations. You will not have
the Power Query component or DAX and the modeling component of Power BI Desktop
available on the website. Power Bl service for report development only gives you
visualization and the report pane.

Power BI service can be accessed via all different types of browsers if you use their
recent versions. Power Bl service works based on the HTML5 standard, which supported
in all new browsers: IE, Edge, Safari, Chrome, Firefox, etc.

Power Bl Mobile App

Besides using browsers to connect to Power Bl service and browse reports, there is
another way to access reports interactively. There is a Power BI Mobile App available
in the Windows Store or Microsoft, App Store of Apple, or Google Play store. The app is
free; you can easily download and install it. After logging into the app, you will be able

11
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to browse Power BI reports from your mobile devices. Mobile reports can be designed
to be different from normal reports. Figure 1-7 shows a screenshot of a Power Bl report
opened in a mobile app.
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Figure 1-7. Power BI Mobile
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Having the report in the mobile app will give you some specific features such as
annotations and the ability to share those annotations with others. See Figure 1-8 for
an example.
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Figure 1-8. Annotation in Power BI Mobile App
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Power Bl Report Server

Many businesses still prefer to keep their solutions and data on-premises. Power Bl is a
cloud-based technology. However, it has a version that works on-premises. This edition
of Power BI keeps the report, data and everything on-premises if required. Power BI
on-premises leverages a component named Power BI Report Server. Power BI Report
Server is a specific version of SQL Server Reporting Services developed for hosting Power
Bl reports. Reports shared with other users through this environment. There are a lot of
features in Power BI service, which not yet implemented on the report server. However,
this solution gets users to the on-premises experience of Power Bl reports. Through this
book, we will go through Power Bl report server in detail, and you will learn installation,
configuration, and using the report server.

Gateway

Gateway is another component of Power BI specifically for creating a connection
between Power Bl service (which is a cloud-based technology), and the data source on-
premises. This component is an application that installs on a server on the on-premises
domain and manages the connection for Power BI reports. Gateway is not required if the
data source is cloud based (such as Azure SQL Database).

Gateway installation has some options and configurations that need careful
consideration. This book will go through details of installing gateway, configuring it,
adding data sources to it, and finally scheduling datasets to be refreshed through a
gateway connection. Gateway is an important part of a Power BI architecture, and that is
why we have dedicated chapters about it in this book.

Developer API

Power BI is not just a tool for report developers; it is also for application developers or
programmers. There are few APIs in Power BI that developers can interact with it. REST
APl is an API for .NET (C#, or VB) and developers can use it through ASP.NET or Mobile
applications. You can interact with the report in Power BI service through this API. You
can embed a report into an application, refresh the dataset in Power BI service, or
change gateway configuration, etc. We will have a section about REST API of Power Bl in
this book.

14
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There are also other SDKs that developers can work with: an SDK for creating
custom connectors in Visual Studio, or another SDK for creating custom visuals. This
book doesn’t cover the topics of custom connectors or custom visuals.

How the Components Work Together

Now that you know about all components, you might wonder how they all work together.
The diagram in Figure 1-9 shows the placement of every component and explains how
they work together.

[Power 81 Service
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Custom application  Powes 1 REST AP e
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Figure 1-9. All Components of Power Bl

We will get back to Figure 1-9’s diagram many times through this book, and will go
through different sections of it in every chapter and explain how components work with
each other.
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Tools and Preparation

This book is full of examples. To be able to run these examples, you need to set up your
working machine. The tools that are needed will have to be downloaded and installed,
accounts that are needed will be acquired, and data files needed are all explained. You
will get the Power BI Desktop installation guide through this chapter, the Power BI
accounts setup; and you will learn how to install Power BI mobile app and download the
code files for this book.

Getting Power Bl Desktop

There are two ways of getting the Power BI Desktop onto your local PC. One is the
traditional method of downloading an installer from a website, and running that installer
on your PC to install Power BI. The other and more modern approach is to visit the
Windows Store and select the Power BI Desktop app. You'll need Windows 10 or higher
for the latter option to work.

Installing from Website

Power BI Desktop is a free report development tool that you can download it for free
from this URL: http://powerbi.microsoft.com. There are usually two installation
formats: 32-bit and 64-bit. The installation process is very simple and straightforward.
After installing the application, you can open it from the start, Programs.

Power Bl Desktop App

There is another way of installing Power BI Desktop. This method works in Windows 10
and everywhere that Windows Store Apps are available. This method installs the Power
BI Desktop as an App, and Figure 2-1 shows how it looks to do that. For installing it in
this way, you must go to Microsoft Store in your Windows operating system machine.
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Figure 2-1. Installing from Microsoft Store

In the Microsoft Store window, search for Power BI Desktop. Figure 2-2 highlights

what you are looking for and should select.
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Figure 2-2. Finding the Power BI Desktop App in Store

You will find two apps: Power BI Desktop and Power BI. Select Power BI Desktop.
Note that the Power BI app is an app just for browsing, not for report development.

Power BI Desktop is an app for report development.
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An Important Note is that if you install Power BI Desktop as an app, it will update
automatically each time a new update is available. The Power BI team at Microsoft
is doing a great job on updating Power BI Desktop every month. With the Power BI
Desktop App, you always get the latest update automatically.

Setting Up Power Bl Accounts

For going through examples of this book, you also need to have Power Bl accounts. You
don’t need only one; you need more than one account to test some of the functions such
as sharing and security. Power BI accounts can be Free or Pro. Free accounts do not
support sharing (it should be part of a paid subscription, which is Pro or Premium only).
For examples of this book, you can create a Free account and apply for a 60-day
Pro Trial. The Pro Trial lasts for 60 days and doesn’t cost you anything. The process of
creating a Power BI account is as below (Only go through this process if you don’t have a
Power BI account already).
Go to Power Bl website: http://powerbi.microsoft.comand click on Sign up as
shown in Figure 2-3.

w @ IF N

& C | @ Secure | httpsy//powerbi.microsoft.com/en-us
e ——

T —

B Microsoft Power Bl Products Solutions Partners  Learn Signin  Sign up free

Go mobile with Power Bl

o. Download the Power Bl app for
ndroid, oriOS.

GET THE APP >

New version of Power Bl Report Server is now available. Publish Power Bl reports on-premises connecting to any
data. Learn more

Figure 2-3. Setting Up Power BI accounts in the Power BI website
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In the next window, shown in Figure 2-4, you have options to download Power BI

Desktop (which we already did in the previous step), to download Report Server (which

we will do it later in this book), and to sign up for an account.
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BE Microsoft Power Bl Products
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Use Power Bl Pro to share and distribute reports with others,
without any complicated setup. Get started now with a free 60-
day trial of Power BI Pro.
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Figure 2-4. Creating Power BI Accounts

POWER Bl REPORT SERVER

On-premises report deployment

Deploy and distribute interactive Power Bl reports—and
traditional paginated reports—within the boundaries of your
organization's firewall.

LEARN MORE »

Click on Try Free as indicated in Figure 2-4. You'll be taken to the window in

Figure 2-5, and there you should enter your email address.

C | @ Secure | https//signup.microsoft.com/signup?

BR Microsoft | Power BI

Get started

student3@radacad.com

Figure 2-5. Use your organizational email account to create a Power BI account
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The email used in this step should NOT be a public domain email address. You
can NOT use emails such as Gmail, Yahoo, Live, or domains like that. You can use your
organizational, company, or university account for this easily. After entering the email,
click on Sign up.

After clicking on Sign up, you will receive an email from support@email.
microsoftonline.com; make sure that your company firewall doesn’t block this email as
a sender. This email will contain a verification code, which you need to enter in the next
step of sign-up. Figure 2-6 shows the dialog into which you will type the verification code
when you receive it. The textbox for the verification code is underneath those for your

name and password selections.

Create your account

Reza Rad
.........
.........
We sent a verification code to student3@radacad.com. Enter the code to complete
signup.
Microsoft may send me promotions and offers about Microsoft products and services for

Ur name and emai

Start ®

Figure 2-6. Entering information to sign up in Power Bl website

After this step, you will get a message that your account set up correctly. You can
then go to Power Bl service at http://powerbi.microsoft.comand log in with your
account. One way to understand that your account set up correctly is to see the welcome

page as shown in Figure 2-7.
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Welcome to Power Bl

You're on your way to exploring your data and monitoring what matters.
Let’s start by getting some data.

ore guidance? Try this tuterial or watch 3 video

Microsoft AppSource Import or Connect to Data

My erganization Services Files Databases

Figure 2-7. When you logged in to the Power Bl website, your account is ready
to use

Creating Power Bl Accounts from Office 365

Another way of assigning Power Bl licensing is through the Office 365 portal. If you have
administrator access to an Office 365 tenant, you can log in to http://portal.office.com,
find the user in the list of users, and assign Power BI Free for the user (or Power BI Pro if
you want). Power BI Pro is also included with the Office 365 E5 subscription. Figure 2-8
shows licenses being assigned to a student.
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Figure 2-8. Assigning Power BI Pro Licenses to Office 365 users

Checking Whether Your Account Is Pro or Free

One way to check if your account is a Pro account or Free account is through the Power
Bl service. Do so by clicking on the setting icon, and then clicking on the Manage
Personal Storage as shown in Figure 2-9.

Create content pack

WATA Y Viewcontent pack

Figure 2-9. Manage Personal Storage to check your Power BI account
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Figure 2-10 shows the result that you'll get, and the Student 3 user in the figure is
currently assigned a free account. You can see that by the words “Free user” following
the username. From this window, you can select try the Pro level for free for a period of
time, or you can simply go ahead and upgrade your account to that level.

0 MB of 10 GB used

Try Pro for free Upgrade account

Figure 2-10. Checking the Power Bl license

Installing the Power Bl Mobile App

Another component that we need through this book is the Power BI Mobile app. With
Windows, Apple, or Android devices, you can simply search for the app, and install it.
Figure 2-11 shows the app as it appears in one of the popular app stores.
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Figure 2-11. Installing Power BI mobile app

After installing the app, you can log in using the same account you have created in

the previous step.

Downloading Dataset Files

All sample files, including datasets, and sample Power BI (*.pbix) files are available

from the Apress website. Visit this book’s catalog page at https://www.apress.com/us/
book/9781484240144. From there, you should find a link to the source code for the book.
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CHAPTER 3

Power Bl Service Content

Power BI content, when published to Power BI, splits into three different content types:
Dashboard, Report, and Dataset. Each content type has some properties of its own.
Further, in the next chapters, you will be referred to the content of this chapter. In this
chapter, you learn about these three components and their specific properties: Power BI
report, dashboard, the dataset, and the difference between these items.

Publishing Reports from Power Bl Desktop

This book is not about developing a report on Power BL. Don’t expect to see an
explanation about how to create a report in Power BI. For that, I do recommend reading
my blog series and the online book Power BI from Rookie to Rock Star here: http://
radacad.com/online-book-power-bi-from-rookie-to-rockstar.

This book is about the Power Bl service and architecture. You will learn about the
architecture of a report and how it works on the website. For learning this, open a Power
BI sample report available in the source code folder of Chapter 3. The report is a file with
a *.pbix extension named as Pubs.pbix. When you open the file, it will automatically
open with Power BI Desktop and you should a window similar to that in Figure 3-1.
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W H*% o s | Pubn: Powe Bl Daitop - o ®

Pagel 8

Figure 3-1. Sample Power BI Report

Every Power BI report, when stored, stores the data and the layout of the report in a
* pbix file. The data is encoded and compressed in the file; you cannot read it from there.
Let’s see what happens when you open the file.

When you open a *.pbix file, or as long as you have the Power BI Desktop open with
a data model and report in it, there will be an instance of Microsoft SQL Server Analysis
Service running on your machine. If you go to the services list in the Task Manager,
shown in Figure 3-2, you will find this service running. To go to the task manager, use the
Ctrl+Shift+Esc key combination.
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1 Windows Explorer 0% 174 MB 0 MB/s 0

Background processes (85)

» [ Adobe Acrobat Update Service (... 0% 0.3 MB 0 MB/s 0

w
< 2>

Fewer details End task

Figure 3-2. SQL Server Analysis Services is running behind the scene

You can see in the list of processes above, there is a process for Microsoft Power BI
Desktop, which is obvious. However, there is another service there, named Microsoft
SQL Server Analysis Services. This service is the modeling engine of Power BI. Whenever
you load data into the Power BI model, this service keeps the data in memory.

Power Bl is an in-memory technology, and it means every data you load into the
report will be loaded into the memory. There are other ways of working with Power BI
that doesn’t load data into the memory. We will talk about those methods in the next few
chapters. However, the default way of working with Power BI (also called Import Data,
cached data, or Scheduled Refresh) always loads data into the memory.

Understanding the SQL Server Analysis Services service behind the scene makes you
think that there are two layers when talking about Power BI, Report, and the Dataset.
When you look at the *.pbix file, you will see only one file. However, when you open it
in Power BI Desktop, you have the Power BI Desktop application, and the SQL Server
Analysis Services service (let’s call it as its abbreviation from this point forward SSAS).

Power BI Desktop application keeps the report, and SSAS keeps the model or dataset.
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If you have the Power BI Desktop file open, the report and dataset are separate.
When you save it and close the application, the data in the model and the layout of the
report all will be persisted and saved in a *.pbix file.

When you publish a *.pbix file to thr Power BI website, you publish both the report
and the data at the same time. The publishing process in Power BI is simple; you just
need to click on Publish option (highlighted in Figure 3-3) in the home tab menu in
Power BI Desktop as the below screenshot illustrates.

BT e | Pubs o B Dubtog

Figure 3-3. Publish a Power Bl report

When you click on Publish, you need to be logged in to Power BI desktop. To
ensure that you are logged in, you can check the top right-hand side part of your Power
BI Desktop application and see if you can find your username there. If you see your
username, it means you are logged into Power BI desktop. Otherwise, just click on the
sign-in option there and log in with your account.

If you are not logged into Power BI desktop, when you click on the Publish button, it
will bring up the sign in the window for you. In any scenario, you need to sign in to the
Power BI Desktop for publishing.

In case you see a message about selecting a destination for publishing, just select
“My Workspace” as shown in Figure 3-4. Later in this book, you will learn about other
options here and what is the meaning of those. If this is your first time publishing a
report into Power B], it is very likely that you don’t see this message at all.

Publish to Power BI
Select a destination

My workspace ~

Select Cance

Figure 3-4. Selecting a personal workspace for publishing the report
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After this step, you will see a message shortly that mentions the report published
and indicates that publication was successful. See Figure 3-5 for an example. You can
click on the link for the report to open it in Power BI website. Congratulations! You have
published your first report on the Power BI website (or service).

Publishing to Power BI

v Success!

[Open Pubs.pbix’ in Power B! ]

Get Quick Insights

* Did you know?

can create a portrait view of your report tailored for mobile phones,

on the View tab select Phone Layout leamn more

Figure 3-5. Publish successful

Click on the Open Pubs.pbix in Power BI link. The Power BI website will open in a
new browser window. After logging in with the same Power BI account, you will be able
to see the report in the browser, and it should resemble that shown in Figure 3-6.

« ¢ D@ httpsy/app powerbi.com/qroups/me v @ || Q search +rm Be o =
£ Mozt Visited &gl Color Theme Generat.. @ Submit MVP Activity @ Power Query formula... 89 Sample CSV Data-Sp.. BT Azure Data Factory - F...

‘ower Bl ° My Workspace » Pubs

File~  View ™~  Edit report E;‘:

ty by title

)

WS Briyees

Page 1

Figure 3-6. Report published in the Power BI Service
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Reports that you publish are only accessible to you at this point. No one except you
has access to see the report and data of this report.

Power Bl Report

After publishing Pubs.pbix file into the Power BI service, you've seen that the report

can be opened through a web browser. A Power Bl report is a visualization content

(sometimes split into multiple pages in one report) that gets the data from a dataset.
You can even edit a report on the website by clicking the Edit report button shown in

Figure 3-7. And remember that the report is a visualization element. If you click on the

Edit icon on top of the report on the website, you can go to edit mode, where you can

make any changes in the visualization layer.

Power BI . My Workspace > Pubs

File~ View ™  Edit report

qty by title

Shared with me I I I I
. Il...l.l----

Figure 3-7. Editing the report is possible through Power BI Service
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After going to edit mode, you can see an interface very much like the Power BI
desktop interface for editing the visualization. Figure 3-8 shows this interface, and it is

just for editing the visualization. You cannot modify the data model or dataset from here.

Filew Vieww  Resdingview B Bplore v &) Tetbox  (H Shupes v @B Vioudlinteractions ) Refresh

qty by title :!==

668K .

Illll......'.--- FILTERS

Figure 3-8. Edit report is giving you Visualization pane of the editor in the Power
BI service

If you compare this view in Figure 3-8 with the Power BI Desktop view, you can see
that the Power BI Desktop, has two other sections, which are not available in the service:
the Data tab and the Relationship tab. You can only do modeling changes in Power BI
Desktop. The website only allows you to do data visualization changes. Figure 3-9 shows
the icons to click in order to make changes to your model.
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#l | . © @ = | Pubs - Power Bl Desktop

“ Home View Modeling Help
X, cut W= IN---R S i g B
. s b E B & € & & h o

Copy
Paste Get Recent Enter Edit Refresh  Solution Partner New  New
* Format Painter  pata~ Sources~ Data  Queries~ Templates Showcase Page~ Visual T

Clipboard External data Resources Insert

aty by title

You can make modelling changes only
in Power Bl Desktop

Figure 3-9. Modeling changes are only available through Power BI Desktop

Dataset

Dataset is where the model, structure, and the data resists in Power BI. Dataset and
report are two separate elements. One dataset can be used to create multiple reports or
can be created only in one report. There are different types of the dataset as well (we will
explore that more in detail later in this book). A report cannot exist without a dataset
(with the import data option). Dataset is the place that the connection to the data source
is set up.

To find a dataset related to a report, you can simply click on theView-Related option
in the report to navigate to the dataset. Figure 3-10 shows the View-related option.
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/"E—,QG‘*_E?O.

[ Usage Metrics o5 Viewrelated [=1 Subscribe

View related

Figure 3-10. View related in the Power BI service gives you all related objects to
the current object

After clicking on View related, you can see the dataset for the report. (One report can
only connect to one dataset.) See Figure 3-11 for an example.

Related content

DASHBOARDS

DATASETS

Figure 3-11. Dataset related to the current report and the latest refresh time for it

Another way to find datasets is to go to object explorer in “My Workspace.” Clicking
on “My workspace” itself will bring up a list of dashboards, reports, workbooks, and
datasets. Figure 3-12 illustrates.
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Dashboards Reports Workbooks —Datasets

Figure 3-12. Accessing all datasets under your workspace

Every dataset can have several configuration options, as illustrated in Figure 3-13.
These configurations can be security setting, dataset schedule refresh setting, refreshing
dataset right now, creating a blank new report from the dataset, and a few other options.

Dashboards Reports Workbooks Datasets

ACTIONS
20161021 lt
. Settings
Big Data Meetup
Rename
Car Accidents Delete

ot Analyze in Excel
DRLSC

Get quick insights

Dynamic RLS 20170209 Caci
ecunty

Download .pbix

=z
>
=
m

Dynamic RLS 20171117

Figure 3-13. Actions on the “More options” menu for each dataset
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Later in this book, we will go through every single element in the configuration of the
dataset. You will learn how to set up a dataset to refresh automatically on a scheduled
basis, or how to use a security configuration to implement row-level security and restrict
data access. One of the most important settings for the dataset is to set it to refresh.
Depending on the type of data source, you might need extra elements for that such as
Gateway, which we will go through details of in the next few chapters.

One dataset can be the source for multiple reports. When clicking to create a new
report as in Figure 3-14, you can create another report from the same dataset.

ﬂ FIVUULLIVILY_rilidal ol

- | Create report

Figure 3-14. Creating a report from an existing dataset in the Power BI service

Figure 3-15 provides a mental image illustrating the structure of dataset, report, and
data source that is fundamental to Power BI. Every dataset can connect to one or more
data sources, and every dataset can be used as the source for one or more reports.
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Excel

sQL DB

Azure SQL DB

Report

Figure 3-15. Structure of Dashboard, Report, and Dataset in Power BI service

Dashboard

Another element of Power BI Service is Dashboard. The dashboard is a visualization

element. However, there are some differences between dashboard and report, which you

will learn about later in this chapter. The dashboard is usually the navigation point and

high-level view of the content in Power BI. A dashboard can be created on top of one or

more reports.

To create a dashboard in Power BI, you can start from a report. Click on the Pubs.

pbix report in the service, then with your mouse hover on top of one of the visualizations

(except slicer); then you will see few icons, one of which is Pin. Figure 3-16 shows the Pin

icon, which is toward the very right-hand side of the image.
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Power Bl . My Workspace > Pubs

File View~ Editreport | &3 Explore~ () Refresh 7 Pin Live Page

Pin visual

Figure 3-16. Pinning visuals from report to a dashboard

You may now Pin the element to a new or existing dashboard. Figure 3-17 shows the
dialog in which to choose between existing and now.

Pin to dashboard

Select an existing dashboard or create a new one.

qty

Where would you like to pin to?
O Existing dashboard

(® New dashboard

Pubs Dashboard

Pin Cancel

Figure 3-17. Pinning to a new dashboard or an existing one
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After pinning an item to the dashboard, you can navigate to the dashboard by going
to My Workspace, under Dashboards, and clicking on the Pubs Dashboard. The view
of the dashboard looks like a normal report, and Figure 3-18 provides an example.
However, the behavior is different.

= Add tile &> Usage Metrics ="

[ Ask a question about your data

qty

Figure 3-18. The report visual pinned to the dashboard

When you click on a chart in the dashboard, instead of highlighting or slicing and
dicing, you will be redirected to the report page. This behavior is different from that of
areport. There are more differences between the report and dashboard, which will be
explored in the very next section.

Every Dashboard can have an element from one or more reports. As a result, every
dashboard can get data from multiple datasets. Figure 3-19 is the diagram view of how
the dashboard, report, and dataset work with each other.
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b Report
Excel — W Dashboard
L .lﬂ

sqL o8
N Al

™ ‘ Dashboard
0 L

Azure 5QL DB Report

Figure 3-19. Each dashboard can contain visuals from multiple reports

Dashboard vs. Report

This question is one of the main questions that people ask when they are in the
preliminary stages of building a Power BI solution. There is a misconception that

Report is a detailed tabular report, and the dashboard is interactive visualizations with
charts. However, this definition isn’t for the Power BI reports and dashboard. There

are differences in these two main components of a Power BI solution; understanding
differences will help you to leverage their power in the best way. In this section, you will
learn what are the differences are between these two and Where, When, Why, and which
is the best to use?
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Definitions

Following are two definitions to help you distinguish between reports and dashboards:

e A Power Bl Report is a combination of multiple visual elements
(charts, texts, values...) on a page that can be interrelated with each
other. Data visualized in the report can be sliced and diced with
slicers. Power Bl report is fully interactive for user interaction. And It
can be filtered based on some criteria.

e A Power Bl Dashboard is a high-level view of key performance
indicators from one or more reports. The purpose of the dashboard
is not slicing and dicing, but merely to present a fast view of existing
reports in order to aid in executive decision making.

Beyond the Definitions

The following sections describe reports and dashboards in somewhat greater detail. The
added detail goes beyond the mere definitions to flesh out the picture of how reports and

dashboards differ from one another.

Power Bl Reports

Reports in Power BI can have multiple pages. In each page, there might be multiple

visualization elements such as you see in Figure 3-20. Slicing and dicing, hovering and
highlighting are possible in the Report. You can drill down through a hierarchical data
structure, or you can select a column in a column chart and see the related data to it in

other visualization elements.
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Figure 3-20. Sample Power BI Report

Reports are for end users to manipulate with different slicers and visuals and filters
to hone on in the data they are interested in seeing. For example, a user might want to
understand why the Sales Amount in month August is lower than in another month?
Or a user might wonder which product is selling best, and how it is distributed through
branches.

Power Bl Dashboards

A Dashboard in Power Bl is a navigation point to reports and provides a high-level
day-to-day view of key performance indicators. With dashboard visualization, elements
from multiple reports and pages can be pinned to one main place where they can be
viewed together at a glance. See Figure 3-21 for an example. This place then will work as
a navigation point. By clicking on each of the visuals, the user will be redirected to the
report and page that has this element.
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e > Pubs Sales Data Analysis Dashboard | HE

[J Ask a question about your data
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Figure 3-21. Sample Power BI Dashboard
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Unique Features of a Power Bl Report

The following subsections describe features and aspects of Power BI that are unique to
reports. These features and aspects differentiate reports from dashboards.

Slicers

You can slice and dice the data in the report with slicers, as shown in Figure 3-22.
Slicing and dicing is unique to reports, and the functionality is not generally available

arn Dut Shar Hustsr

Figure 3-22. Slicers give you the ability to slice and dice data in the report

from dashboards.

Quantity by Title

47



CHAPTER 3  POWER BI SERVICE CONTENT

Multiple Pages

You can have multiple pages in a report. Navigation between pages is simply possible
through the navigation pane (see Figure 3-23) at the bottom of the report. In a
dashboard, you can have as many as tiles you want, but there is no concept of pages.

File ™  View  Reading vew B bptore~  A] TeaBon O Shapes~ @ Viwlinteragtions O Reresn [
Quantity by Title
peychology 1 papular_comg
11,000
§500

‘ear

1991
1992
$6.68K 199
I .
1999 :,, Ao \ber Ann one Cherd  Dean . s \ro umg Miched r.. egin.. Sheryl Steams  Sybas
& Yolka. Dull o g (.—. Caon  Stasight Leay DFra. Funtes MacF... Pariel
\'a;—llc

Figure 3-23. Having multiple pages is possible in a Power BI reports
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Interactivity

Users can interact with report elements and get more insight from them. For example,
you can select an element in a chart and it will highlight other elements that are related.
Figure 3-24 shows a report having multiple elements in it.

Foew  Aiew  Resdngview B Bplore~  A] TetBox O Shaper~ @ Vieuslbteractions O Befoesh [
= ol
H ; -
Quantity by Title
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$500 |
 Angerthe Ermy?
0
FRE P LI L 4 =~
S o e P
Pl Ol S o o
ot o 3 Ea ‘P\‘* e
= o " o o
i _)
150
ear @
1991
992 o0
1993
1994
$1.18K 1995 %
Sales Amount :::
1998 | & & 4§ § §® 8§ 8 8 8 8 8 8 § |
) forsh. Mo Abet  fan Aone  Bun  Charl. Cheryl Deam  Innes Johns. Liis  Majo. Michael Michel Regin. Sherd Swams  Syia
=2 Bennet Yoic.. Rmger Dull  Finger Grngl. Lotksl. Carson Staight del  Whie Kirsen Green Oleary Defra.. Blote. Hunter MacF.. Pantel.

Catlle

Figure 3-24. Power Bl reports are interactive for slicing and dicing and
highlighting
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Drill Down/Up

In Power BI, you can have hierarchies; such as Product Group, or Calendar. And you

can drill down or up in different levels of hierarchy through some of the visualization
elements. However, in Dashboard drill down/up is not possible. Figure 3-25 shows a

sales amount report that is currently showing sales by year.

@E = ls'];: e

| SalesAmount by CalendarYear

$10M

$8M

2006
S6M $6,530,343.5263999999

$2M

SoM

2005 2006 2007

Figure 3-25. You can drill down or up in some of the visuals in Power BI report

Publish to Web

Publish to Web is a specific feature of Power BI reports. With Publish to Web, a report
can be published as a public web page or can be embedded (see Figure 3-26) in a
publicly available web page. Dashboards, at the time of writing this post, cannot be
published publicly on the web. To read more about Publish to Web, go to the Sharing
chapter of this book.

50



CHAPTER 3  POWER BI SERVICE CONTENT

My Workspace > Pubs Sample Data Analysis

File~ View >  Edit report E Explore > (O Refresh ;? Pin Live Page

Pl Save as
/ Save a copy of this report

Publish to web
Embed this report for public access by anyone on the Internet

Print
Print current page
<.l>
x

Figure 3-26. A Power Bl report can be shared through the publish to web

Exploring Data

Users can explore the data behind a visual element in a report with options in Explore
Data or See Records. These options help users to drill even down to the record level and
see the roots of a given value in a report or a chart. Figure 3-27 shows the sort of detail
that you can see in a report, which might lie behind a visual.

< Backto Report QUANTITY BY TITLE

title Sales Amount ¥ stor_id ord_num payterms title_id
Is Anger the Enemy? $821.25 7066 QA744.. ON invoice PS20...
Is Anger the Enemy? §219.00 7131 N914008 Net 30 PS20...
Is Anger the Enemy? $109.50 7067 D4482 Net 60 PS20...
Is Anger the Enemy? $32.85 6380 722a Net 60 PS20...

Figure 3-27. Exploring data is possible through Power Bl report

Unique Features of a Power Bl Dashboard

Just as there are features and aspects unique to reports, there are also some that are
unique to dashboards. The following subsections describe features and aspects unique to
dashboards, helping you to choose appropriately when to use a dashboard versus a report.
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Automatic Refresh

Automatic refresh is one of the main benefits of dashboards vs. reports. A dashboard can
be designed in this way that it be open for many hours and it will refresh automatically
(depends on elements explained later). On the other hand, if you open a report, and if
dataset of that report gets refreshed, you need to refresh your report manually; otherwise
your report won't be refreshed automatically.

Many students in my courses ask why reports are not refreshed automatically like
dashboards are. I believe the main reason for the behavior is in scenarios like this:
consider that an analyst has opened an inventory report, and the analyst is checking an
inventory value against a static report that sits in Excel or even on paper. The Excel or
paper report is static, and the analyst is doing a sanity check to see whether the numbers
match. If a report is dynamic, then nothing can be checked. There might be other
reasons as well, but the foregoing scenario is I believe the main reason that reports are
not refreshed automatically.

Power BI Dashboards refresh whenever the underlying dataset refreshes (when
we import the data into Power BI). If the dataset is scheduled to refresh, or if we
refresh it manually, the dashboard will refresh automatically. Power BI Dashboards for
DirectQuery datasets refresh automatically every 15 minutes or more.

Customization by Users Is Easy

It is easy to change the size of dashboard tiles and to change the order of them, also to
add new tiles (see Figure 3-28) on the dashboard. That said, it is also possible to make
changes to a report as well. But that requires clicking on the Edit report, going to edit
mode, applying changes, and saving. The dashboard is like a user’s view of the world, so
it simply can be adjusted to what he/she wants to see.
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Figure 3-28. Adding static tiles in Power BI dashboard

Featured Dashboards

POWER BI SERVICE CONTENT

A dashboard can be set as a landing page by setting that dashboard as the Featured

Dashboard. There can be only one featured Dashboard. Figure 3-29 shows the setting.

- Add tile

‘k Favorite

@ Share
DASHBOARD ACTIONS
Duplicate dashboard
Print dashboard

Refresh dashboard tiles

Set as featured dashboard

EDIT VIEW
0 web v

0 Phone

Figure 3-29. Featured dashboard will be the landing page when you log in to the

Power BI service
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Q&A Support

Q&aA is an engine of the top of Power BI model that will respond to your natural English
language questions. The Q&A box is only available on top of certain types of dashboards.
See Figure 3-30.

< Exit Q&A

[ sales amount by city as map

Sabes Amount by oty

Figure 3-30. Q&A option for asking questions and getting responses in the Power
Bl dashboard
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Real-Time Monitoring

Power BI Dashboards can monitor real-time data. Figure 3-31 shows an example of such
a dashboard. Datasets for real-time monitoring now can be sourced from PubNub, Azure
Stream Analytics, or REST API. Real-time monitoring means using a PUSH approach

to refresh a dashboard as you view it. Anytime new data in the source is available, the
dashboard immediately shows the data.

“) Featured dashboard

77 Favorites

My Workspace

< Show: tent |

¥ Dashboards { f
B filesfAC Users Reza/SkyDrive/Blog RealTime PowerBl- CSh. o o b4 || | L |

Figure 3-31. Real-time dashboard

Alerts

You can define alerts for each data-driven tile in a dashboard. Alerts can be as simple as
if the number goes above or below something, send an email to me. Figure 3-32 shows a
new alert being added.
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SALES AMOUNT
Manage alerts

~ Alert for Sales Amount W
Active
@ on

Alert title

Alert for Sales Amount

Set alerts rule for

Sales Amount

Condition Threshold
| Above EI ‘ 6677

Maximum notification frequency
@ At most every 24 hours
(O At most once an hour

Alerts are only sent if your data changes.

By default, you'll receive notifications on the service
in the notification center.

¥ send me email, too

Figure 3-32. Defining alerts in the Power Bl dashboard
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Get Related Insights

In dashboards, you can get more insight by selecting the Related Insights feature of a
given tile. This option causes Power BI to search through patterns in the dataset and
visualize them automatically. Figure 3-33 shows what the results might look like, and the
insights are in the rightmost area in the figure.

moce | o wvrem vn AN TR T et sl

Figure 3-33. Geltting extra insight in the Power BI dashboard

Differences at a Glance

Dashboards and reports are not the same. There are many major differences to consider.
Dashboards provide a day-to-day, single page view of main KPIs, which can be refreshed
automatically and can visualize real-time events. Dashboards can be used to navigate to
reports. Reports are interactive data visualization elements that can be used to slice and dice,
and to highlight and interact with data in order to investigate numbers and develop insight.

Summary

In this chapter, you learned about the components of Power BI Service: Dashboard,
Report, and Dataset. You've learned the way that these components work with each
other, and the difference between a dashboard and a report. The very next chapter is

about focusing more on dataset configuration and gateways.
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Gateway

The On-premises Data Gateway is the required component that creates the relationship
between Power BI cloud service and on-premises data sources. In this chapter, the
difference between two types of gateways will be explained. You will go through the
process of installing and setting up the gateway. The gateway then will be used in the
next chapters for setting up data set refresh. You will learn what the gateway is and the
difference between the personal and on-premises mode of the gateway. You will learn
about installation and configuration of the gateway, and also an example of setting a
schedule refresh.

Power Bl is a data analysis tool that connects to many data sources. If the data source
for Power Bl is located in an on-premises location, then the connection from the cloud-
based Power BI service and on-premises located data source should be created with an
application called the On-Premises Data Gateway. In this post, you will learn what the
Gateway is, what the types of the gateway are, their differences, installing the gateway,
and scheduling a dataset with that gateway.

What Is Gateway?

The On-premises Data Gateway creates the connection between Power BI cloud-based
data analysis technology and the data source located on-premises. The gateway is an
application that can be installed on any servers in the local domain. The gateway is
responsible for creating the connection and passing data through. Figure 4-1 shows the
role of a gateway in connections.
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Figure 4-1. What is Gateway

You don’t need a gateway in all scenarios. You need it only if a data source is located
on-premises. For online or cloud-based data sources, no gateway is required. For
example: if you are getting data from CRM Online, you don’t need a gateway. However,
if you are getting data from an SQL Server database located on your local domain server,
then you need a gateway. For Azure SQL Database you don’t need a gateway. However, a
SQL Server database located on Azure Virtual Machine is considered as on-premises and
needs a gateway.

Types of Gateways

Gateways come in two different modes: Personal Mode and Enterprise (labeled as
On-premises Data Gateway). The difference between these two is not the paid or
licensing plan. Both gateways are free to use. The difference is the way that you want to
use the gateway. The personal mode is mainly used for one-person use, not for a team.
Enterprise mode, on the other hand, is a choice when you want to work in a collaborative
environment. Table 4-1 highlights some of the differences.
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Table 4-1. Types of Gateways

Personal Mode Enterprise Mode (Recommended)

Target Persona  Business Analyst who wants to set up Bl Admins to set up the gateway for
and use gateway to run his/her reports.  their companies.
Multiple Bl developers to use the
gateway for their reports.

Usage Analyst Bl Admin
Developer
Connection Type Import Data or Scheduled Refresh Import Data or Schedule Refresh
Live Connection
DirectQuery
Management Per-user data source management Central data source management
Monitoring/ No monitoring/Control Central Monitoring and Control
Control
Services Power Bl only Power BI
Supported PowerApps
Microsoft Flow
Azure Logic Apps

Azure Analysis Services

Personal Mode

When you install an On-premises Data Gateway in personal mode, you can use it
yourself only. You can connect it to local data sources such as SQL Server, Excel, and
other data sources. However, the gateway installed as personal mode only supports
one type of connection: import data or schedule refresh (We will talk about these types
of connections in the next few chapters). This gateway is only used for Power BI; you
cannot use it for other applications.

Because the personal mode gateway is personal, you cannot use it in a team
development scenario. Multiple developers cannot leverage this gateway. You can create
reports and connect it to this gateway and share it with multiple users. However, only
one developer can use the gateway. That is why it is named personal mode.
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Installing personal mode and configuring it is easier than the enterprise mode.
When you install a gateway in personal mode, you don’t have the configuration option
to set data sources for it. There is no place to configure it after installation. This mode of
gateway is meant to be used for business analysts with the least amount of hassle to get
their report published and get refreshed.

This type of gateway is usually for one business analysis that you want to publish
Power Bl reports and schedule it to refresh and share it for users to use easily. Not many
configurations options, easy to set up and single developer features of it make it a good
option for such scenarios.

Enterprise Mode (Recommended)

The On-premises Data Gateway’s enterprise mode is what I recommend that you install.
This mode of installation supports a multi-developer environment. Multiple developers
can use the gateway installed. This type of gateway is built for team development; you
can have a gateway administrator. For adding data sources and controlling it, there is a
central configuration section for gateways.

Enterprise mode supports not only Power BI but also PowerApps, Azure Logic Apps,
and Microsoft Flow, which are other Microsoft cloud-based technologies. This mode
also supports all types of connections from Power BI. Not only is the import data or
scheduled refresh supported, but also DirectQuery and Live Connection are supported
with this gateway.

This type of gateway is for enterprise usage of Power BI, or where Power Bl needs to
be used alongside with other applications such as PowerApps. Multiple developers can
work with the same gateway if the gateway administrator authorizes them to use it. More
centralized control and monitoring exist for this type of gateway.

Gateway Architecture

The understanding of architecture can be helpful in using the gateway. Figure 4-2
illustrates some of the architectual details.

62



CHAPTER 4  GATEWAY

Power Bl a

Scheduler Data Movement
service Service

Cloud
On-premises

el

Figure 4-2. Gateway Architecture

Following are some aspects of gateway architecture to be particularly aware of. The
numbers indicate steps in an overall process.

1. Gateway installed on a machine in the on-premises domain.
During this installation, credentials are stored in the local and
Power Bl service.

2. Credentials entered for the data source in Power BI are encrypted
and then stored in the cloud. Only the gateway can decrypt the
credentials.
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3. Power Bl service kicks off a dataset refresh; this happens through
a service named Scheduler service in Power BI.

4. Data Movement Service analyzes the query and pushes it to the
appropriate service bus instance.

5. Thereis a queue of requests in the service bus. Gateway polls bus
for pending requests.

6. Gateway gets the query and executes it on the data source.
7. After getting the result, the gateway pushes that back to Power BI.

Item 5 is very important. Gateway is polling the bus to check if there are any pending
requests. The bus cannot trigger a gateway. The reason for this architecture is security.
If the bus can trigger the gateway, the inbound security ports need to be open, which is
not a good practice for security. So, we can say that gateway connection is very secure
because it is only using outbound ports.

Considerations Before Installing the Gateway

The gateway can be installed on any machines in the on-premises domain. However,
it is not recommended for it to be installed on the Domain Controller itself. Here are
requirements for gateway installation:

Minimum Requirements:
.NET 4.5 Framework
64-bit version of Windows 7 / Windows Server 2008 R2 (or later)

Recommended:

8 Core CPU

8 GB Memory

64-bit version of Windows 2012 R2 (or later)

How Many Gateways Are Required?

One gateway should be enough for many situations. However, there are sometimes
that you would get more benefit with having more gateways. As an example, if you have
a gateway that is used for scheduled data refresh, and the same gateway is used for a
Live Connection, then you get slow performance for the live connection if there is a
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scheduled data refresh in process at that time. So, in this scenario, you might consider
having one gateway for your Live Connection and another one for a scheduled refresh.

If you install a gateway in personal mode, and then you decide to install in Enterprise
mode on that machine, you need to clean the registry. This process is not an easy
process to go through. My recommendation is to choose the version of the gateway that
you need on that machine carefully. If this is a server, then I highly recommend installing
Enterprise mode on it rather than personal.

The gateway can be installed only on s 64-bit Windows operating system. The
Gateway machine should be always up and running to cater for data refresh queries.

Do not install the gateway on a machine that is connected through a wireless network.
A gateway will perform more slowly on a wireless network. Ports that need to be open
for a gateway are all outbound ports: TCP 443 (default), 5671, 5672, 9350 thru 9354. The
gateway does not require inbound ports.

Installing Gateway

You can download Gateway from this link:
https://powerbi.microsoft.com/en-us/gateway/

Or you can find the link when you log in to Power BI service by clicking the
Download arrow, and then selecting Data Gateway, as shown in Figure 4-3.

Power Bl Desktop ed [ Subscribe

[ Data Gateway ]

Power Bl for Mobile

ati  Power Bl publisher for Excel

Armabhrra im Eveal simdatan

Figure 4-3. Where to get Gateway from

65


https://powerbi.microsoft.com/en-us/gateway/

CHAPTER 4  GATEWAY

There is only one gateway installer to download. At the time of installation,
you choose the type of gateway that you wish to install. Figure 4-4 shows the dialog
confirming that you wish to download the installer.

Opening PowerBlGatewaylnstaller.exe X

You have chosen to open:

(1] PowerBlGatewaylnstaller.exe

which is: Binary File (508 KB)
from: http://download.microsoft.com

Would you like to save this file?

Figure 4-4. Downloading Gateway'’s installation file

After running the installation file, you will see the option to choose the gateway type.
Figure 4-5 shows this option.

@On-premises data gateway installer

Choose the type of gateway you need.

® On-premises data gateway (recommended)
* Can be shared and reused by multiple users
* Can be used by Power BI, PowerApps, Logic Apps, and Microsoft Flow
* Supports schedule refresh and live query for Power BI
Learn more

) On-premises data gateway (personal mode)
* Can only be used by you
* Can only be used in Power BI
* Only schedule refresh is supported
Learn more

co

Figure 4-5. Choosing the type of gateway
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We are going to install Enterprise mode (labeled as On-premises Data Gateway),
because it supports Live connections and DirectQuery connections, which we will talk
about it in future chapters. Personal mode will not be listed if you downloaded the On-
premises Data Gateway from a service other than Power BI.

After choosing the gateway type, the installer downloads the remaining files required
for install, and then you can continue the installation. You need to choose the folder
to install the gateway. For this example, we’ll keep the folder as is with no change. The
installation process is simple. After installation, you need to register your gateway.

To register your gateway, you need to use your Organizational email account, and
then sign in. See Figure 4-6 for an example.

Q}On-premises data gateway

Almost done.

Installation was successful!

Email address to use with this gateway:

reza@radacad.onmicrosoft,coni

Next, you need to sign in to register your gateway.

Figure 4-6. Registering Gateway
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You can then Register a new gateway or migrate or restore an existing gateway. If you
are installing for the first time, Select Register a new gateway and continue. You will need

to enter two important pieces of information:

Gateway name: a name that can remind you where this gateway is
installed. For example, Reza-Vaio-Gateway or something like that.

Recovery Key: this is a very important key and is required for
recovering the gateway later. If you want to uninstall it and install
again, or if you want to move the gateway from one machine to

another without the hassle of changing all connections, then keep the

gateway name and recovery key in a safe place.

You can also add the gateway to an existing gateway cluster. This option is added
recently for having high availability through gateways. You can see the option in Figure 4-7.

For this book, leave that option unchecked.

@On-premises data gateway

You are signed in as Reza@RADACAD.onmicrosoft.com and are ready to register
the gateway.

New on-premises data gateway name

Reza-Vaio
[] Add to an existing gateway cluster
Recovery key (8 character minimum)

(D This key is needed to restore the gateway and can't be changed. Record it in a safe place.

Confirm recovery key

I '0....0l'|

Learn more about gateway clusters

We'll use this region to connect the gateway to cloud services: Southeast Asia Change Region

Figure 4-7. Gateway name and recovery key
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After successful registration of your gateway, you should see a message that says the
gateway is online and ready to go. Figure 4-8 shows an example of this message.

C;_}On-premises data gateway

© The gateway Reza-Vaio-Gateway is online and ready to

Service Settings be used.
Diagnostics Gateway version number: 14.16.6524.1
Network [ Help us improve the on-premises data gateway by sending usage information

to Microsoft.

the priv. tatement onlin

Logic Apps, Azure Analysis Services Create a gateway in Azure
Southeast Asia

PowerApps, Microsoft Flow

Default environment ) Ready

Power Bl =

Default environment ) Ready
Close

Figure 4-8. Gateway successfully set up
Now you can see the gateway in the Power BI service under your account as well.

Look under Power BI Service, click on Setting Icon, and then click on Manage Gateways
as shown in Figure 4-9.
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@ﬂi?@.

Manage personal storage
38 MB of 10 GB used

Create content pack
View content pack

Admin portal

[ Manage gateways ]

Settings

Manage embed codes

Figure 4-9. Manage Gateways

You should see all gateways set up under your account. From Figure 4-10, you can
see that I have four gateways under my account, and only one of them (Reza-Vaio-
Gateway) is up and running and ready to be used.

ADD DATA SOURCE
Gateway Cluster Settings ~ Administrators
GATEWAY CLUSTERS
» BIRADACAD .
Online: You are good to go.

» PbiDemoGateway

5 Reza-Vaio (D Add data sources to use the gateway

Reza-Vaio-Gateway
Gateway Cluster Name

. Reza-Vaio-Gateway
Test all connections

Department

Description

Contact Information

Reza@RADACAD.onmicrosoft.com

Figure 4-10. Gateway up and running
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If you install a gateway in personal mode, you don’t need to register the gateway
with a name and recovery key. And you cannot see your gateway in the Manage Gateway
section in the Power BI service. However, I recommend always using enterprise mode.

Adding Data Sources

The gateway itself is just for creating the connection from the cloud to the local domain.
For your datasets to refresh through this gateway, you need to add Data Sources. Data
sources are connections to every on-premises database, file, folder, etc., that have been
used in Power BI as a connection.

To add data sources to the gateway, first, you need to check the Power BI file and see
what data sources have been used. One easy way of finding that out is to open the *.pbix
file in the Power BI Desktop.

After opening the file, click on Edit Queries » Data Source Settings, as shown in
Figure 4-11.

- H % | Pubs - Power Bl Desktop

“ Home View Modeling Help
" B — = m s 150 I
Z Lo a2

Get Recent  Enter Refresh New Ne
Data~ Sources~ Data Page~ Visu

Clipboard External di [/ Edit Queries

1 Data source settings ]

Figure 4-11. Data Source Settings in Power BI Desktop
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In the Data Source Settings, you will see all data sources used in the current file. Click
on every data source, click on Change Source, and copy the path for the file. Figure 4-12
shows the path.

Data source settmgs
Manage settings for data sources that you have connected to using Power Bl Desktop.

* Data sources in current file Global permissions

[ 0 c\users\rezarad\onedrive\1-po...entials\data sources\pubs.xlsx ] 6

Excel

® Basic Advanced

WG\&NRAO\OneDM\LPomr Bl Essentials\Data Sources\Pubs.xsx ]Srame_
Open file as
| Excel Workbook wll

“ Cano

Change Source... Edit Permissions... Clear Permissions ~
2

Figure 4-12. Finding every data source
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Now you can go to the Power BI service, Manage Gateway section. There, select the
gateway installed previously. Then click on Add Data Source as shown in Figure 4-13.

ADD DATA SOURCE e

GATEWAY CLUSTERS
» BIRADACAD
s PbiDemoGateway

Shared with me » Reza-Vaio

Reza-Vaio-Gateway o

Test all connections

Figure 4-13. Adding Data Source

Gateway Cluster Settings ~ Admir

Online: You are good to go.

( Add data sources to use the gateway

Gateway Cluster Name
Reza-Vaio-Gateway

Department
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In the Add Data Source tab, you need to set some options. These are shown next in
Figure 4-14.

Data Source Settings

Data Source Name

Pubs Excel File

Data Source Type
File ol

Full path

C:\Users\RezaRad\OneDrive\1-Power Bl Essentials\Data Sources\Pubs.xlsx l

The credentials are encrypted using the key stored on-premises on the gateway server. Learn more

Windows username
reza-vaio\gatewayuser
Windows password

» Advanced settings

Add Discard

Figure 4-14. Data Source Configuration

The Data Source Name is only important for jogging your memory later. The first
important option is the Data Source Type. In this example, because my source is an
Excel file, I choose File. However, this can be an SQL Server database or any other data
sources.

After choosing the data source type, you need to enter other configurations for that
source. We have used the file, so we need to specify the full path of the file. This path
should be the path of the file from the machine that the gateway is installed on. If the file
isin a shared folder path, then that path should be accessible from the machine that the
gateway is installed on it. And this should also be the same path that has been used in
the data source configuration of Power BI Desktop.
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You need to enter the username and password to access the data source as well. In
this case, because we have used a file, then the username and password should be the
local username and password that have access to that data source from the machine that
the gateway is installed on it. Username should always have a domain name leading it
(domain\username) like the screenshot below.

If everything is set up correctly, you should see a message that mentions the
Connection Successful. See the right side of Figure 4-15 for an example of this message.

ADD DATA SOURCE

Data Source Settings ~ Users

GATEWAY CLUSTERS
> BIRADACAD

[‘-"'Connectlon Successful ]

PbiDemoGatewa
> y (@ Next Step: Go to the Users tab above and add users ti

5 Reza-Vaio
2 N
v Reza-Vaio-Gateway e

Pubs Excel File

Data Source Type

Test all connections

Full path

The credentials are encrypted using the key stored on-pren

Windows username

Figure 4-15. Data Source set up successfully

Important note If you have multiple sources, then you must do this process for
every single one of them.
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Connecting Through the Gateway

After adding the required data sources, then you can create the connection through
the gateway. You should select the data source that you want to configure the Power BI
service. First, go to Settings in Power BI service as shown in Figure 4-16.

BN - ENEEEN)

Manage personal storage
38 MB of 10 GB used

Create content pack
View content pack
Admin portal

Manage gateways

Manage embed codes

Figure 4-16. Settings of datasets

Click on Datasets, find your dataset, then click on Gateway Connection as shown in
Figure 4-17. If your gateway has all the data sources needed for this dataset, then you will
see it under Use a data gateway, and you can select it, then click on Apply.
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General Dashbcards [EeSIRELUGE Workbooks Alerts  Subscoriptions

Settings for Pubs

Refresh history

4 Gateway connection o

To use a data gateway, make sure the computer is online and the data source is added in Manage Gateways.
A new personal gateway is available to connect to on-premises data, |nstall now  Learn more

® Use a data gateway

o i Rez U Alon .
o Discard

Figure 4-17. Binding gateway to a dataset

You have now configured your dataset to refresh through the gateway. You can now
test by manually refreshing your dataset. To manually refresh your dataset, first find it in
your workspace as illustrated in Figure 4-18.

Dashboards Reports Workbooks | Datasets o

NAME ° ACTIONS
Q- [
H Puk 01710 i

H Pubs 20171127 o

Figure 4-18. Refreshing Dataset manually
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After finding your dataset, you then can click on refresh. The refresh icon is the
circular, arrow icon in Figure 4-18. If everything set up correctly, the last refresh time
should update with no error occurred. Congratulations! You have set up the gateway for
your dataset.

Troubleshooting

There are a few scenarios in which you may face an issue when setting up the gateway.

One is that you may not be able to see the gateway listed when you go to your dataset

setting. The reason is most probably because you did not add all data sources needed for

that dataset. Go to Power BI Desktop and check that you have added all data sources.
Gateway has a logging system that can be helpful when an issue comes up. You

can enable logging, and access the gateway logs from the on-premises data gateway.

Figure 4-19 shows the settings to enable logging.

CE}On—premises data gateway

Stptus Additional logging ® )
Service Settings You can enable additional logging to output queries and their timings to help

understand what is performing slow. It is not recommended to leave this setting

23 more
Network x

Gateway logs
Export all of the gateway's configuration and service logs to a single .zip file.

Export logs

Close

Figure 4-19. Logging for gateway
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There are a few known issues with the on-premises gateway, which you can read
more about here: https://docs.microsoft.com/power-bi/service-gateway-onprem-
tshoot. There are a few known issues with the personal gateway, which you can read
more about here: https://docs.microsoft.com/power-bi/personal-gateway.

Summary

In this chapter, you've learned about the On-premises Data Gateway. The gateway is a
connection between the Power BI cloud-based dataset and the data source on-premises.
You learned that the gateway is only required for on-premises connections. There are
two modes to install gateway: personal and enterprise (recommended) You learned that
the enterprise mode of the gateway can serve more than one developer at a time; be used
for Power BI, PowerApps, and a few other applications; and it also supports multiple
connection types.

We went through installation and configuration of the gateway and the connecting
one Power Bl dataset to it. The key to using gateway is to add all required data sources
under it, and then map it to the dataset. In next few chapters, we are going to talk about
the different types of connections in Power BI and how a gateway works with them.
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CHAPTER 5

Import Data or Scheduled
Refresh

Power Bl is one of the BI tools in the market that supports more than one type of
connection. Each connection type has pros and cons. In this section, we are going to
cover everything about the Import Data or Scheduled Refresh type of connection. You
will learn about how Power BI stores data into the in-memory engine, and what are the

scenarios to use this connection method.

Connection Type Is Not Data Source Type

Connection type doesn’t mean the data source type. Apparently, Power BI supports
hundreds of data source types. Connection Type is the way that the connection is
created to the data source. One data source can support many types of connections.

For example, you can connect to SQL Server database with Import Data or DirectQuery.
It is the same data source, however, just different types of connections.

Every Connection type has some advantages and disadvantages. One connection
type is suitable for smaller datasets, one for big, one connection type is useful for better
flexibility, the other for not needing the scheduled refresh, etc. You cannot change the
type of connection in the middle of your Power BI development cycle. Choosing the
connection type is one of the decisions that should be made at the beginning. Otherwise,

you might end up with a lot of reworking.
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Importing Data

Import Data is the first type of connection, which I explain here in this chapter. This
type of connection imports the whole dataset into the memory. This memory will be
the memory of the machine that hosts the Power Bl report. If you have Power Bl report
opened in Power BI Desktop, then it will be the memory of the machine that Power BI
Desktop is running on it. When you publish your report into Power BI website, it will be
the memory of that machine in the cloud.

Loading data into the memory also means something more: data needs to be
refreshed. The process of updating the data needs to be scheduled if you are using this
method of connection. Otherwise, data will be obsolete. That is why this technique is
called Import Data, or Scheduled Refresh.

To have a closer look at importing data, create a suitable report. Open Power BI
Desktop, click on Get Data, and finally choose Excel from the drop-down. Figure 5-1

illustrates.
M | [ “ @ 5 | Untitled - Power Bl Desktop
“ Home View Maodeling Help
¥ cut r‘ Fl : JF-'q‘ » “—I.
Copy - o) B L,/—] [M
Paste Recent Enter Edit Refresh New
* Format Painter ources* Data  Queries~ Page~ \
Clipboard Most Common ta
[ I
_ Excel
_[.
]% Power | Exce
Ll Import data from a Microsoft Excel
1N workbook.
SQL Server

Figure 5-1. Get Data from Excel

Select the Excel file Pubs Descriptions.xlsx. You should see the screen in Figure 5-2.
Place check marks to select all the tables in the list. Then click on Load.
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o X
Navigator
P Titles 2
Display Options ~ 2 title_id title type

4B Pubs Descriptionsdsx 4] BU1032 The Busy Executive's Database Guide business

®E Authors BU1111 Cooking with Computers: Surreptitious Balance Sheets business

4 BU2075 You Can Combat Computer Stress! business

v Stores : "

BU7832 Straight Talk About Computers business
v TitleAuthor MC2222 Silicon Valley Gastronomic Treats mod_cook
| #ED Tites MC3021  The Gourmet Microwave mod_cook
MC3026 The Psychology of Computer Cooking UNDECIDE
PC1035 But Is It User Friendly? popular_c
PCBBEE Secrets of Silicon Valley popular_o
PC9999 Net Etiquette popular_o
P§1372 Computer Phobic AND Non-Phobic Indivi : Behavior Variati psycholog
P52091 Is Anger the Enemy? psychology
PS2106 Life Without Fear psycholog
P53333 Prolonged Data Deprivation: Four Case Studies psycholog
PS7777 Emotional Security: A New Algorithm psychology
TC3218 Onions, Leeks, and Garlic: Cooking Secrets of the Mediterranean trad_cook
TC4203 Fifty Years in Buckingham Palace Kitchens trad_cook
T Sushi, Anyone? trad_cook

< >
Edit Cancel

Figure 5-2. Select all tables

You will see that Power Bl loads this data into the model. You should see a status
screen like that in Figure 5-3 during the load process.
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Load

[ Cancel

Figure 5-3. Data Loads into memory

As you probably guessed already, the example in this chapter shows the Import
Data Connection Type. The Excel data source only supports an Import Data Connection
type. If a data source supports multiple connection types, then you can choose which
connection type you prefer when you are connecting to that source. For example, if
you are connecting to SQL Server database, you will see an option to choose Import or
DirectQuery, as shown in Figure 5-4.

SQL Server database

Server (i

Database (optional)

Data Connectivity mode G

® Import

> Advanced options
oK Cancel

Figure 5-4. SQL Server database supports multiple connection types

How Power Bl Stores Data into Memory

The very first question that comes to your mind is then this: How big does the memory
need to be? What if  have hundreds of millions of records? Or many gigabytes of data?
How does Power BI store data into the memory? To answer that question, you need to
learn first a little bit about an in-memory engine named xVelocity.
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Power BI, SQL Server Analysis Services Tabular, and Power Pivot are three
technologies that are using the same engine for storing data: an in-memory engine
named xVelocity. xVelocity is storing data in the memory. However, it applies a few
compression steps to the data before storing it. The data stored in the memory would
not be the same size as your data source in the majority of the cases. Data will be
compressed significantly. However, the compression is not always at the same rate.
Depending on many factors, it might behave differently.

How xVelocity Compresses the Data

To learn the whole concept of data compression in xVelocity, you need to read a book.
However, in this section, very briefly I'm going to explain to you what happens when
xVelocity engine works on compressing the data.

Traditional database technologies stored data on disk because disk was the only
suitable option at the time. Consider a table such as in Figure 5-5.

4bytes 4bytes 4bytes Sbytes 3 bytes 16 bytes 16 bytes Total each row: 100 bytes
OrderID Quarter Quantity Sales Amount Oder Date uniqueidentifier text other columns

1 1 5 43254 7/01/2017

2 1 2 123423 8/01/2017

3 1 67 234 9/01/2017 Number of rows: 100 Million

4 1 1 523 10/01/2017

5 1 7 132 11/01/2017 Total space needed: 100M * 100bytes= 10GB

6 1 34 675  12/01/2017

7 1 3 79678 13fo01/2017

8 2 8 90780 10/05/2017

9 2 45 89 11/05/2017

10 2 9 868 12/05/2017

Figure 5-5. Traditional way of storing data

As you can see in Figure 5-5, every column consumes space depending on the data
type of the column. An entire row could end up consuming, say, 100 bytes. Then for
100 million rows in the table, you will need 10 gigabytes of space on the disk. That large
volume of data is why traditional database technologies stored their data on disk.

xVelocity uses Column-store technology combined with other performance-tuned
compression algorithms. In simple words, xVelocity stores data column by column, and
it will first sort every column by its values. Then it will create a mapping table for it with
indexes at the beginning and end of each section. Figure 5-6 illustrates this column-
centric approach.

85



CHAPTER 5  IMPORT DATA OR SCHEDULED REFRESH

Quarter

Quarter Start Index End Index
1 1 15426
2 15427 5241356
3 5241357 35000457
4 35000458 100000000

table size: 4x3=12
each value: 4 bytes

A

B b B W W W WNNRNNRNE R

table size: 48bytes

Figure 5-6. xVelocity compression and mapping table

The whole point of this compression is that when you have a huge column, a lot of
values are repetitive in that column. For the Quarter column in the example above, you
can have only four unique values. So instead of storing that for 100 million times, which
takes about 400MB space (4 bytes every value, multiplied by 100 million rows will be
equal to 400MB), you can store unique values and their start and end indexes.

The mapping table showed in the above image, is a table of three columns, and
four rows mean 12 values. Even considering 4 bytes for each; this table would end up
being 48 bytes only. The method explained in the above paragraphs is roughly how the
compression engine works in xVelocity.

Compression has other levels as well, but the mapping table illustrated in Figure 5-6
is the core of compression. Learning this means you know that the data before Power BI
loads it into memory will be compressed. The size of data in Power Bl is probably not the
same size of the data in your source database or file. You might have an Excel file with
800MB size, and that data might consume only 8 MB after you load it into Power BI. Such
compression obviously depends on many things, including the cardinality of the data
and the number of unique values in each column.
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Important If you have a column with a lot of unique values, then the compression
engine of Power Bl suffers, and Power Bl memory consumption will be quite large.
Examples are the ID of the fact tables (Not ID of dimensions that used in the fact
table as a foreign key), and also certain created or update timestamp columns that
even sometimes contain dates and times to the millisecond.

Where Data Is Stored in Memory

Your next question maybe is where the data is stored in the memory. Power Bl models
are always loaded into an Analysis Services engine. Even if you don’t have Analysis
Services installed, it will be in your system when you use Power BI with an Import Data
connection type.

To check and see that Analysis Services is really installed, go to Task Manager on the
machine on which you have open Power BI Desktop with an Import Data connection
mode. You'll find on that machine, that the Microsoft SQL Server Analysis Services
engine is running. (See Figure 5-7). Here is where your data is stored in memory.
Analysis Services keeps the in-memory. When you save and close your Power Bl file,
then that data will be persisted in a *.pbix file. The next time you open the file, data will
be loaded again into Analysis Services to an in-memory engine.
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Figure 5-7. SQL Server Analysis Services stores the data into the memory

the available memory. Just click on the Setting Icon and then on Manage Personal

Storage. Figure 5-8 illustrates.
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Manage personal storage
38 MB of 10 GB used

Create content pack

View content pack

Figure 5-8. Manage Personal Storage

Having selected Manage personal storage, you will be taken to the screen in Figure 5-9.

There you can look at all datasets and their sizes.

Power BI . My Workspace > Manage storage

Reza Rad Pro user

38 MB of 10 GB used

38 MB Owned by me 10 ME Owned by others
Owned by me Owned by others
Name Size

10 GB

Type Last refreshed

Figure 5-9. Check dataset sizes in Power BI service
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Is There a Limitation on the Size?

If you are developing Power BI files and then publishing them to the service, there is a
limitation on the sizes of the files. Because Power Bl service is a cloud-shared hosting
service for Power BI datasets, then it needs to limit the access so that everyone can use
the service with a reasonable response time.

At the time of writing this chapter, the limit for Power BI file size is 1GB per model
(or dataset in other words). You will have 10GB space in your account, but every file
cannot be more than 1GB. If you load your data into Power BI, and the file size ends up
being more than 1GB, then you need to think about another connection type.

Power Bl Premium is a subscription that offers dedicated capacity in Power BI
service. With Power BI Premium, you can have much more extensive datasets.
At the time of writing this chapter, the dataset size for Power Bl premium models
can be 10GB for a P3 SKU. It is also on the road map of the Power Bl team to
increase this size and bring larger datasets to the service.

Combining Data Sources

So far you know how the Import Data connection type works. Now let’s see scenarios
that this type of connection is suitable for. One of the advantages of this type of
connection is the ability to combine any types of data sources. Part of data can come
from Excel, and another part from SQL Server database, or from a web page. With an
Import Data connection type, Power Query is fully functional.

In the same Power BI file that you have been using so far (which has data from Pubs
Descriptions.xlsx Excel file in it), click on Get Data and choose from Text/CSV. Figure 5-10
illustrates.
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sl | | © @ = | Untitled - Power Bl Desktop

“ Home View Maodeling Help
Cut r B r fr— [
. L EH | B i

y Copy =
Paste Get Recent  Enter Edit Refre
Format Painter  |pata~ |Sources~ Data  Queries~
Clipboard Most Common ta

Power Bl service

" Excel
)
L saL Server

Analysis Services

[ '_'[“' ] Text/CSV ]

Web

Figure 5-10. Get Data from Text/CSV

Now select the Pubs Transactions.csv file, and then click on Load. Then click on the
relationship tab. The relationship tab is on the left-hand side panel, the bottom option.
You will see a view like that in Figure 5-11 showing that tables from both data sources are
connected to each other.
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[ Stores

stor_id T Titles

stor_name .
- B title_id
from Excel File -
stor_address '1 title
ity type
Y pub_id

from Excel File

T TitleAuthor
au_id
title_id

Import Data = e
supnorts

comhining

multiple data -

au_lname
SOUFCEs =

Figure 5-11. Relationship Diagram; Import Data supports combining multiple
data sources

One of the main benefits of the Import Data is that you can bring data from any
data sources, and combine them with each other. You can also leverage full functional
Power Query with this connection type. You can do many data transformations and
calculations with Power Query. To see the Power Query transformations, click on Edit
Queries as shown in Figure 5-12.
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#l | | © @ 5 | Untitled - Power Bl Desktop

“ Home View Modeling Help

Cut |— 4 |j 1 [r— r E‘]
C) Pd s
Copy — =\ i L
Paste 2 Get Recent Enter Edit Refresh
Format Painter  pata~ Sources~ Data |Queries~
Clipboard External d

==
Figure 5-12. Edit Queries

You can then see the Query Editor with many transformations built in to use. To
learn Power Query, you should read one of the many books focused on that specific
topic. One option is my free book, “Power BI from Rookie to Rockstar,” available from my
website at radacad.com. Figure 5-13 shows the Query Editor window.
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Regingld 503 7456402 55 Hilisdale 81 Corvalis
4159354228 o Walnu Creek
615 996-8275 E # 1 Ann Arbor
Gary
3-2991 5420 Telegraph Av. Caidang
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Figure 5-13. Query Editor window

Analytical Expression Language

Another powerful functionality of Power BI that you have access to when using
Import Data is DAX. DAX is the language that you can leverage to do analytical
calculations. Calculations such as Year to Date, rolling average 12 months, and many
other calculations become super efficient to be done in DAX. DAX is a language that is
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supported in all xVelocity technologies of Microsoft (Power BI, Power Pivot, and SQL
Server Analysis Services Tabular). You can write any DAX calculations in Import Data
mode, such as Quantity Year to date as shown in Figure 5-14.

B HESC | Untmﬁowersl Desktop

“ Home Vi Modeling Help
— Data type: Home Table:
e (B |E B 1R T3

’ Format: Whole number ~ Data Categt
New New New Sort by

Manage New = : =
Relationships | Measure|Column Table  Parameter Column $-% » B0 v | Default Sum
Relationships Calculations What If Sort Formatting

Quantity YTD = TOTALYTD{
SUM( 'Pubs Transactions'[qty]),
‘Pubs Transactions'[ord_date].[Date])

Figure 5-14. DAX calculation for Year to Date

The calculation in Figure 5-14 is a measure. You define such measures in DAX, and
the following code is used in the figure:

Quantity YTD = TOTALYTD(
SUM('Pubs Transactions'[qty]),
'Pubs Transactions'[ord date].[Date])

The result from the operations in this code is the year-to-date value of the quantity.
Figure 5-15 shows the result in the Query Editor.
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i = =
Year Quarter Month Day qty | Quantity YTD
1994 Qtr3 September 13 78 78
1994 Qtr3 September 14 85 163
1994 Qtr3 September | 15 163
1994 Qtr 3 September 16 163
1994 Qtr3 September 17 163
1994 Qtr 3 September 18 163
1994 Qtr 3 September 19 163
1994 Qtr3 September 20 163
| 1984 Qtr3 September 21 163
1994 Qtr 3 September 22 163
1994 Qtr 3 September 23 163
1994 Qtr3 September 24 163
1994 Qtr3 September 25 163
1994 Qtr3 September 26 163
1994 Qtr3 September 27 163
1994 Qtr 3 September 28 163
1984 Qtr3 September 29 163
, Total 493 16-3:“

Figure 5-15. Year-to-date calculation visualized in a table

DAX is another powerful component of Power BI. This component is fully functional
in Import Data. There are many calculations you can write using DAX, and I cover the
language in my online book, “Power BI book from Rookie to Rock Star”

Publishing a report is all the same for Import Data or other types of connections. You
can click on Publish in the home tab, and publish it to your workspace.

Gateway Configuration

For Import Data connection types that uses on-premises data sources, you need to have
a gateway. If your data sources are all cloud based (such as Azure SQL database, etc.),
you don’t need a gateway for that.

Because in an Import Data connection type, you can easily combine multiple data
sources to each other, it is very likely that your Power BI file has more than one data
source in it. You need first to check all data sources in your Power BI Desktop and define
them all under the gateway.
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To find data sources in Power BI Desktop, click the Home tab, go under Edit Queries,
then choose Data Source Settings. Figure 5-16 illustrates.

#l | | © @ = | Pubs- Power Bl Desktop

Home View Modeling Help

< GLREED R
— 1y |
@ Copy et ‘/_1 o~ -
Paste . Get  Recent Enter Edit Refresh  New
» Format Painter  pata~ Sources~ Data  |Queries~ Page~ \
Clipboard External d: [/ Edit Queries

[ :}; Data source settings ]
[2 ' Edit Parameters

Figure 5-16. Data Source settings

Under Data source settings is where you will find all data sources listed. Figure 5-17
shows the results on my PC as [ write this book, and you can see that I have two data
sources available.

Data source settings
Manage settings for data sources that you have connected to using Power Bl Desktop.

® Data sources in current file Global permissions

[0 c\users\rezarad\dropbox (rada..05\code\pubs descriptions.xlsx

[ c\users\rezarad\dropbox (rada... 05\code\pubs transactions.csv

Figure 5-17. All data sources in the current file

In the previous chapter, I explained how to add data sources in the gateway. You
need to make sure that all data sources in the *.pbix file are defined under the same
gateway as shown in Figure 5-18. Otherwise, you won'’t be able to use the gateway for the
dataset.
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My Workspace » Gateways

ADD DATA SOURCE

Data Source Settings ~ Users
GATEWAY CLUSTERS
> BIRADACAD
Connection Successfu

> PbiDemoGateway
Data Source Name

» Reza-Vaio
v Reza-Vaio-Gateway

Data Source Type
Pubs Excel File

Pubs Description Chapter 05 File

Pubs Transactions Chapter 05 File Full path

Test all connections ; o .
The credentials are encrypted using the key stored on-premise

Windows username

Windows password

(LI TITEIT LYY ]

»Advanced settings

Figure 5-18. Add all data sources under the gateway

Schedule Refresh

After adding all sources, then you can connect the gateway to the dataset. You can also
schedule the refresh of the dataset on a recurring basis. To schedule a refresh, click the
highlighted icon at the right side of Figure 5-19.
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Datasets

Workbooks

Dashboards  Reports

NAME ACTIONS

Figure 5-19. Schedule Refresh

Refreshes can be scheduled weekly, or daily, as shown in Figure 5-20. You can
schedule a maximum of eight refreshes per day, However, with Power BI Premium, you

are not limited and may schedule any number of refreshes per day.

Settings for Pubs Import Data

Mext refresh: Fri Dec 15 2017 19:24:26 GMT+1300 (New Zealand Standard Time]

Refresh history

»Gateway connection

»Data source credentials

4 Scheduled refresh
Keep your data up to date
On
Refresh frequency
| Daily
Time zone

(UTC+12:00) Auckland, Wellington

Time
8 00 ~[|laM ~[X
9 v vilam v X

[10 ~]loo ~|lam vIX
Add another time

» Send refresh failure notification email to me

Apply Discard

Figure 5-20. Schedule Refresh configuration
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After setting up the scheduled refresh, you can see the next refresh and the last
refresh time in the dataset properties. See Figure 5-21 for an example.

. My Workspace B o] + 7 o

puDs Mport
Dashboards Reports Workbooks Datasets Showing 1itemis)  Name (A-Z)

NAME ACTIONS LAST REFRESH NEXT REFRESH AP ACCES

‘E Pubs Import Data

Figure 5-21. Checking times for next and last refresh

Advantages and Disadvantages of Import Data

Let’s wrap up things up by recapping the advantages and disadvantages of Import Data.
Following are the advantages:

e Speed from the In-Memory Database Engine: the Import Data
connection type comes with w super-fast response time. Remember
that it is an in-memory technology, and querying data from memory
is much faster than querying from disk. The Import Data method of
connection is the fastest method of connection in Power BI.

o Flexibility from DAX and Power Query: you have DAX and Power
Query fully functional. These are two dominant components of
Power BI. In fact, Power BI without these two elements is just
a visualization tool. The existence of Power Query and DAX
make Power BI an extraordinary tool that can cover all analytics
requirements. If you use Power BI with other types of connections,
you don'’t have these two components fully functional. Import Data
gives you the flexibility to do data manipulation with Power Query
and analytical calculations with DAX.

Nothing is without trade-offs. Disadvantages of Import Data connection types
include the following:
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e Requirement to Schedule Refresh: in many BI scenarios, data will be
refreshed overnight or on a scheduled basis. However, sometimes
the demand is to have data without delay. Import Data is not capable
of doing that. With Import Data, there is a need for the dataset to be
refreshed. And it can be scheduled to refresh up to 8 times a day
(or 48 times a day with Power BI Premium).

o Large Scale Data: if your dataset is massive, let’s say petabytes of data,
and the compression engine of Power BI cannot fit your data into
the allowed size of 1GB per model, then you must change the type
of connection. Alternatively, you can choose to be part of a Power BI
Premium capacity and leverage a larger dataset allowance with that
option.

Summary

In this chapter, you learned about Import Data or Scheduled Refresh. With this type
of connection, the data will be imported into the memory. However, data will be
compressed, and the copy of the data in memory would be usually smaller than the
actual data source size. Because this method copies the data into the memory, you do
need to set a scheduled refresh for this model.

Import Data or Scheduled Refresh is the fastest method, the agilest way of working
with Power BI, and the most thoroughly functional connection type in Power BI. It allows
you to combine multiple data sources with Power Query, write analytical calculations
with DAX, and finally visualize the data. This method is super- ast because reading data
from memory is always faster than reading from disk.

However, The Import Data mode has a couple of limitations: the need to refresh data
is one of them, and the other one is the size limitation of Power BI files. Size limitation
can be lifted using Power BI premium capacity, or by changing to other types of
connections, which I explain in the few next chapters.
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DirectQuery

In the last chapter, you learned about Import Data as a connection type. In this chapter,
you'll learn about the second type of connection named DirectQuery. This type of
connection is only supported by a limited number of data sources, and mainly targets
systems with a huge amount of data. DirectQuery is different from another type of
connection, which I'll talk about in the next chapter, named Live Connection.

When a dataset is very large, loading data into Power BI might not be an option.
Some data sources support a DirectQuery connection. In this chapter, you learn about
this type of connection. DirectQuery will be explained through an example and demo of
connection SQL Server on-premises’ connection to Power BI. This chapter also explains
the pros and cons of this type of connection at the end.

What Is DirectQuery?

DirectQuery is a type of connection in Power BI that does not load data into the Power
BI model. If you remember from the previous chapter, Power Bl loads data into memory
(when Import Data or Scheduled Refresh is used as a connection type). DirectQuery
doesn’t consume memory because there will be no second copy of the data stored.
DirectQuery means Power Bl is directly connected to the data source. Anytime you see a
visualization in a report, the data comes straight from a query sent to the data source.
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Which Data Sources Support DirectQuery?

Unlike Import Data, which is supported in all types of data sources, DirectQuery is only
supported by a limited number of data sources. You cannot create a connection as a
DirectQuery to an Excel File. Usually, data sources that are relational database models,
or have a modeling engine, support DirectQuery mode. Here are all data sources

supported through DirectQuery (as of today):

This list may change with every new update in Power BI connectors, and some new
data sources may be added to the DirectQuery-supported lists of Power BI. To view the

Amazon Redshift

Azure HDInsight Spark (Beta)
Azure SQL Database

Azure SQL Data Warehouse

Google BigQuery (Beta)

IBM Netezza (Beta)

Impala (version 2.x)

Oracle Database (version 12 and above)
SAP Business Warehouse (Beta)
SAP HANA

Snowflake

Spark (Beta) (version 0.9 and above)
SQL Server

Teradata Database

Vertica (Beta)

up-to-date list always use this link:

https://docs.microsoft.com/en-us/power-bi/desktop-directquery-data-sources

From the list above, those connections that are Beta or Preview are not yet supported

in the Power BI service.
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How to Use DirectQuery

For running this example, you need to have an SQL Server instance installed. You can
download SQL Server Developer edition from here:

https://www.microsoft.com/en-us/sql-server/sql-server-downloads
Then set up AdventureWorksDW database on it. You can get that database from here:

https://github.com/Microsoft/sql-server-samples/releases/download/
adventureworks/AdventureWorksDW2016.bak

This book is not about installing and configuring SQL Server or setting up a database
on it. So, I'm not going to explain how to do those things. We'll only talk about the Power
BI part of the picture in this chapter.

Get started by opening Power BI Desktop and choosing to Get Data from SQL Server.
Figure 6-1 shows how to choose that option.

s | [ © @ = | Untitled - Power Bl Desktop

“ Home View Modeling Help
Cut B, :'J ﬂ F ,hj I
. l_ L y B5  E#A e~ ||

Copy
Paste : Get Recent Enter Edit Refresh New  New
Format Painter | pata~v |Sources~ Data  Queries~ Page > Visual
Clipboard Most Common ta
_rl—q
Excel
B P Bl servi
oOwWer service
Ll
[D
L SQL Server
—
! L Server
1 Analysis Servi 2.
— Import data from a SQL Server
. database.
[‘j Text/CSV
(-
| 2 wen

Figure 6-1. Get Data from SQL Server
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The very first query you will get when connecting to SQL Server includes an option for
choosing the Data Connectivity mode. Select DirectQuery for this chapter’s example, as
shown in Figure 6-2. Also, you need to put your server name. If your SQL Server instance is
the default instance on your machine, you can type a dot (.) for the server name.

SQL Server database

Server

Database (optional)

Data Connectivity mode

Import

i Advanced options

oK Cance

Figure 6-2. Selecting DirectQuery Mode

Any data source that supports DirectQuery also supports Import Data.

In the Navigator window, you can select some tables from AdventureWorksDW
database. Choose the DimDate and FactInternetSale tables as shown in Figure 6-3.
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o X
Navigator
P|  FactinternetSales ]
Display Options = [?. Preview downloaded on Wednesday, 25 October 2017
: Productiey OrderDateKey DueDateKey ShipDateKey CustomerKey Pro
Bl DimCustomer ~
310 20101229 20110110 20110105 21768
B 2 DimDate 346 20101229 20110110 20110105 25389
] DimDepartmentGroup 346 20101229 20110110 20110105 25863
[ DimEmployee 336 20101229 20110110 20110105 14501
) DimGeography 346 20101229 20110110 20110105 11003
311 20101230 20110111 20110106 27645
] DimOrganization
310 20101230 20110111 20110106 16624
B DimProduct 351 20101230 20110111 20110106 11005
B DimProductCategory 344 20101230 20110111 20110106 11011
B DimProductSubcategory 312 20101231 20110112 20110107 27621
B DimPrometion 312 20101231 20110112 20110107 27616
330 20101231 20110112 20110107 20042
[ DimReseller
313 20101231 20110112 20110107 16351
B DimSalesReason 314 20101231 20110112 20110107 16517
A DimSalesTerritory
o The data in the preview has been truncated due to size limits.
[E DimScenario
B FactAdditionall ionalProductD...
B FactCaliCenter
B FactCurrencyRate
E3 FactFinance
['i‘ B FactinternetSales ] -
B FactinternetSalesReason < >
Select Reiated Tables Load Edit Cancel

Figure 6-3. Select Tables in DirectQuery mode

After selecting tables, click on Load. The data load dialog in this connection mode
will be much faster because there is no process of loading data into the memory. This
time, only metadata will be loaded into Power BI. The data remains in the SQL Server.
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No Data Tab in DirectQuery Mode

One of the very first things you will notice in the DirectQuery Mode is that there is
no Data Tab (the middle tab on the left-hand side navigations of Power BI). Notice in
Figure 6-4 that the Data Tab is absent from the left side.

sl | | © & = | DirectQuery AdventureWorksDW - Power Bl Desktop

“ Home View Modeling Help

v« ROADE D E
o |

Copy L L‘/J & A

Paste Get  Recent Enter Edit Refresh New

* Format Painter  pata~ Sources~ Data Queries ~ Page ~

Clipboard External data

No Data Tab in
DirectQuery Mode

Figure 6-4. No Data Tab in the DirectQuery Mode

The Data tab shows you the data in the Power BI model. However, with DirectQuery,
there is no data stored in the model. Also, at the bottom right side of the Power BI
Desktop, and as shown in Figure 6-5, you will notice that there is a note about the
connection being a DirectQuery connection.
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Figure 6-5. DirectQuery is enabled

How DirectQuery Works

CHAPTER6  DIRECTQUERY

— a X
Reza Rad e
—) 57
S ||Q;
Manage Publish *
Relationships | é".
Relationships Ca... Share

FIELDS

» B DimDate
» B FactinternetSales

DirectQuery: Enabled (click to change)

With DirectQuery enabled; every time you see a visualization, Power BI sends a query
to the data source, and the result of that comes back. You can check this process in SQL

Profiler. SQL Profiler is a tool that you can use to capture queries sent to a SQL Server

database.

Figure 6-6 shows an example Power Bl report visual on a DirectQuery model.
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Figure 6-6. Sample Power BI Report

Running SQL Profiler will show you that every time you refresh that report page or
change something that forces the page to refresh, there will be one query for every single
visualization! See Figure 6-7 for an example.
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Figure 6-7. Capturing queries sent to the database with SQL Profiler

You can see that in the SQL Profiler, five queries have been sent to the database. That
works out to one query for each of the five visualizations shown in Figure 6-6. Even if two
visualizations are showing visuals from the very same data, as shown in Figure 6-8, they
still send separate queries to the database.

109



CHAPTER6  DIRECTQUERY

$29.36M

Every visualization is one query to the database. Even if two of
them are showing the same result

Calendariear
Blank)
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2007
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2010
201
2013
014
2010 20 2012 2013 2014

Figure 6-8. Every Visualization will send a query to the database

Performance

DirectQuery performs much slower than the Import Data option. Import Data loads data
into memory. It is always faster to query data from memory (Import Data), rather than
querying it from disk (DirectQuery). Whenever you decide to use DirectQuery, you must
immediately think about performance tuning for your database.

Using DirectQuery without performance tuning the source database is a mistake
that you should avoid.

To understand the need for performance tuning, let’s go through an example.
Assume that we have a large table in an SQL Server database, a table with 48 million
rows in it. Further assume that we are querying the Sum of Sales column from that table.
Figure 6-9 shows the performance I get when I have a normal index on my table with 48
million records. Notice the elapsed time of 4 minutes and 4 seconds.
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rS,QI.C],ueryB.r..ql - (local).Cl (REZA-VAIO\Reza (59))* ~[ X
select sum(salesamount) from FactInternetSales_RI]| -I-

@ Query executed succe... | (local) (12.0 SP1) REZA-VAIO\Reza (59) ' Cl 1 rows

Figure 6-9. Table with Regular Index

A simple summation of sales amounts from my table of 48 million records takes 4
minutes and 4 seconds to run. However, Figure 6-10 shows the same query responding
in less than a second when I have a clustered column-store index on the table.

SQLQuery2.sql - (local).Cl (REZA-VAIO\Reza (56))* > 5.2
select sum(salesamount) from FactInternetSales | -I-
100% ~ <

I Results [fy Messages

Q Query execute.. (local) (12.05P1) REZA-VAIO\Reza (56) Cll 00:00:00 [ 1 rows

Figure 6-10. Table with Clustered Column-Store Index
Whenever connecting to DirectQuery sources, it’s worth taking some time to think

about how to optimize query execution on those sources. After all, why spend 4 minutes
and 4 seconds when you can return the same results in less than a second?
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Query Reduction

One of the newest features added in Power Bl is to help to reduce the number of queries
sent to the database in DirectQuery mode. The default behavior of a slicer or filter in
Power Bl is that by selecting an item in a slicer or filter, other visuals will be filtered
immediately. In the DirectQuery mode, it means it will send multiple queries to the
database with every selection in filter or slicer. Sending multiple queries will reduce the
performance of your report.

You may want to select multiple items, but with only selecting the first item, five
queries will be sent to the database. Then with selecting the second item, another five
queries will be sent to the database. The speed, as a result, will be two times slower. To fix
this issue, you can set a property in Options of your Power BI file.

Click on File menu in Power BI Desktop, then select Options and Settings, and from
there select Options. This is all as shown in Figure 6-11.

wl | H © @ = | DirectQuery AdventureWorksDW - Power Bl Desktop
\j New Options and settings I
[_L. Options i
QOpen J ual O

[‘{} Data source settin OPtions
H Save Manage options for your Power E

Desktop environment.
E!r Save As
FDT Import »
[;j Export »

"h'.) Publish -

E& Options and settings »
m Halm 1 3
Figure 6-11. Options in Power BI
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Then click on Query Reduction on the left-hand side under the Current File section.
You will see the Options window shown in Figure 6-12.

®

Options
GLOBAL Reduce number of queries sent by

Data Load Disabling cross highlighting/filtering by default

Query Editor Show an Apply button and only send queries once for

DirectQuery ¥ Slicer selections

R scriptin

e o Filter selections
Security
Privacy

Regional Settings
Updates

Usage Data
Diagnostics
Preview features

Auto recovery

CURRENT FILE

Data Load
Regional Settings
Privacy

Auto recovery

& o

Figure 6-12. Query Reduction

There are two sections in the query reduction. The first item is what I do not
recommend in most of the cases. The first item will disable cross-highlighting/filtering
by default. Selecting the first option causes the main functionality of Power BI, which is
cross-highlighting/filtering, to not work by default. Cross-highlighting/filtering means
that when you click on a visual, other visuals will be either filtered or highlighted. This
feature is what makes the Power BI an interactive visualization tool. The option for

113



CHAPTER6  DIRECTQUERY

removing it for most of the cases is not useful. However, if you have some visuals that
don’t need to interact with each other, enabling this option will reduce the number of
queries sent to the database.

The second option, however, is beneficial, especially if you have multi-select slicers.
When you choose this option, then your filters or slicers will have an Apply button on
them. Changes will not apply until you click on the apply button, and then all queries
will be sent to the database. This option is highly recommended when you have a multi-
selection slicer or filter. See Figure 6-13 for an example of the Apply button, which
appears toward the lower right in the figure.

Query Reduction will reduce number of queries sent to the

database if your slicer or filter needs multiple selection = I

(Blank)
2005
2006
2007

008

Figure 6-13. Query Reduction sends queries only once the Apply has been clicked

Single Data Source

One of the fundamental limitations of DirectQuery mode is single data source support.
With this mode, because data is not loaded into a secondary storage, you can only
connect to one single data source. If you are connected to an SQL Server database, then
you cannot bring another query from another SQL Server database or any other data
sources. If you try to do that, you’ll get a message such as in Figure 6-14 that says this
feature is only supported in Import Data and you have to switch to that.
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Switching to import mode

The data source you are trying to connect to doesn't support
DirectQuery mode. To continue, all queries must be switched to
import mode, which may result in a large amount of data being
loaded.

Figure 6-14. Single Data Source Limitation in DirectQuery

The concept of using DirectQuery works with having an enterprise data warehouse.
You need to bring all data that you need to analyze in your Power Bl report, into an
enterprise database, and then use that as the source in Power BI with a DirectQuery
connection. Using DirectQuery, as a result, means that you have to use other ETL tools to

take care of many data transformations.

Limited Power Query

With DirectQuery, you can apply some data transformations in the Query Editor
window. However, not all transformations are supported. To find out which
transformations are supported and which are not, you have to check the data source
first. Some of the data sources are not supporting any transformation at all, such as SAP
Business Warehouse. Some of the transformations, such as SQL Server database, support
more transformations.

If you use a transformation that is not supported, you'll get an error message such as
in Figure 6-15 that says, “This step results in a query that is not supported in DirectQuery
mode.”

@ | | = | DirectQuery AdventureWorksDW - Query Editor

“ Home Transform Add Column View Help

vy | | avated | - onditional Column ri.) Merge Columns X0
B o] Index Column ~ Extrac ounding
Column From Custom Invoke Custom K Format - Statistics Standard Saentific : Date
Examples~ Column  Function Duplicate Column Farse - nformation
General Erom Text Erom Number Erom D2

!

This step results in a query that is not supported in DirectQuery mode Connection settings

Figure 6-15. Not all data transformations in Power Query are supported with
DirectQuery Mode
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Transformations in Power Query are limited in DirectQuery mode. Depending on
the data source, some transformations or sometimes no transformations at all are
supported.

As I mentioned earlier; when you use a DirectQuery connection, then you usually
should think of another data transformation tool, such as SQL Server Integration
Services, etc., to bring data transformed into a data warehouse before connecting Power
Bl toit.

Limited Modeling

DAX and Modeling are also limited in DirectQuery mode. You cannot create calculated
tables because these are in-memory generated tables, and DirectQuery doesn’t store
anything in memory. You cannot use the built-in Date hierarchy in Power BI. The date
hierarchy in Power Bl is based on an in-memory date table created when you use Import
Data. With DirectQuery such table cannot be built, and as a result, the built-in hierarchy
doesn’t work in DirectQuery. Figure 6-16 shows some of the grayed-out options that are
not available for DirectQuery connections.

o Ho2=l

“ Home View Modeling Hel
5 | L@

Manage New New New New
Relationships Measure Column Table Parameter

Relationships Calculations What If

1
Figure 6-16. Limited Data Modeling in the DirectQuery mode
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DAX Limitations

You can write DAX calculations as a New Column or New Measure. However, you cannot
use all DAX functions. A limited number of functions are available to use. For example;
you cannot use PATH functions to create hierarchies on an organizational chart or chart
of accounts type of solution. You cannot use many of the Time Intelligence functions
such as TotalYTD that calculates an insight out of a DateTime field.

Every DAX expression will be converted to T-SQL script and will run on the database.
Here is, for example, a DAX expression to calculate sales for productkey=528:

Measure = SUMX(
FILTER(
FactInternetSales,
FactInternetSales[ProductKey]=528
))

FactInternetSales[SalesAmount ]

And here is the T-SQL script cached in SQL Profiler for that expression:

SELECT SUM([t1].[SalesAmount])

AS [a0]

FROM

(

(select [$Table].[ProductKey] as [ProductKey],
[$Table].[OrderDateKey] as [OrderDateKey],
[$Table].
[$Table].
[$Table].
[$Table].[PromotionKey] as [PromotionKey],
[$Table].[CurrencyKey] as [CurrencyKey],

[DueDateKey] as [DueDateKey],
[
[
[
[
[$Table].[SalesTerritoryKey] as [SalesTerritoryKey],
[
[
[
[
[

ShipDateKey] as [ShipDateKey],
CustomerKey] as [CustomerKey],

[$Table].
[$Table].
[$Table].
[$Table].
[$Table].

SalesOrderNumber] as [SalesOrderNumber],
SalesOrderLineNumber] as [SalesOrderLineNumber],
RevisionNumber] as [RevisionNumber],
OrderQuantity] as [OrderQuantity],

UnitPrice] as [UnitPrice],
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[$Table].
[$Table].
[$Table].

[ExtendedAmount] as [ExtendedAmount],
[UnitPriceDiscountPct] as [UnitPriceDiscountPct],
[DiscountAmount] as [DiscountAmount],
[$Table].[ProductStandardCost] as [ProductStandardCost],
[¢Table].[TotalProductCost] as [TotalProductCost],
[¢$Table].[SalesAmount] as [SalesAmount],
[$Table].[TaxAmt] as [TaxAmt],
[$Table].[Freight] as [Freight],
[$Table].[CarrierTrackingNumber] as [CarrierTrackingNumber],
[$Table].[CustomerPONumber] as [CustomerPONumber],
[$Table].[OrderDate] as [OrderDate],
[¢Table].[DueDate] as [DueDate],

[$Table].[ShipDate] as [ShipDate]
from [dbo].[FactInternetSales] as [$Table])
)
AS [t1]
WHERE

(
[t1].[ProductKey] = 528

)

The conversion of DAX to T-SQL is not always that simple. With some DAX
expressions, the conversion is not good at all. That is why some of the DAX functions
are not available to use. There is an option in the Option window - see Figure 6-17 - to
choose to use unlimited DAX functions. However, I do not recommend this option.

X
Options
GLOBAL DirectQuery options
Data Load [ [0 Allow unrestricted measures in DirectQuery mode G ]
Query Editor !
DirectQuery t
R scripting

Not recommended: It may send heavy T-SQL scripts for some DAX

Security

expressions

Drnrame

Figure 6-17. Allow unrestricted measures in DirectQuery Mode
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This option will allow you to use unrestricted measures and DAX expressions.
However, I do not recommend it as it will send heavy T-SQL scripts for some of the
expressions.

No Refresh Needed

One of the advantages of DirectQuery is that there is no need for data refresh to be
scheduled. Because every time a user looks at the report, there is a query sent to the
database, and the recent data will be visualized, son there is no need for a data refresh
schedule.

For Dashboards when the automatic refresh happens, the DirectQuery connection
will be refreshed every 15 minutes or more. For reports, data will be updated
anytime a new query is sent to the database, refreshing the report or filtering or
slicing and dicing.

Large Scale Dataset

The main benefit of DirectQuery is to use it over a massive amount of data. This feature
is in fact, the main reason that you may need to consider DirectQuery. Because the
data is not loaded into the memory, there is no limitation on the size of the data source.
The only limitation is the limitation that you have in the data source itself. You can
have petabytes of data with a DirectQuery connection. However, you need to consider
performance tuning in the data source as mentioned before in this chapter.

No size limitation is the main benefit and, in many cases, the only reason why some
scenarios use DirectQuery. What you've learned in this chapter is that DirectQuery is
slower, less flexible, with fewer features in Power Query, and DAX. Overall, DirectQuery
is the only option if the other two types of connections (Import Data, or Live
Connection) cannot be used.

119



CHAPTER6  DIRECTQUERY

Summary

Power BI supports three types of connection. In this chapter, you've learned about
DirectQuery which is one of the connection types. DirectQuery is not storing a second
copy of the data into memory. It will keep the data in the data source. With DirectQuery,
anything you see in the report will be sent to the database through T-SQL scripts. If you
have 10 visualizations in your report, it means posting 10 queries to the database and
getting the result of that back.

DirectQuery supports a huge amount of data. Because the data is not stored in the
memory, the only limitation on the data size is the limitation of the data source itself.
You can easily have petabytes of data in a database and connect to it from Power BI. The
limitation that we have in Import Data does not apply here, and you can have s large
scale dataset for connecting to it. Another advantage of DirectQuery is no need for a
scheduled refresh. Because with this mode the data will be updated anytime the report is
refreshed with queries sent to the database, there is no need for scheduling refresh.

DirectQuery has many limitations and downsides. With DirectQuery, the speed
of Power BI reports is much slower. DirectQuery is limited in using modeling features
of Power BI such as DAX, calculated tables, built-in date table, and Power Query
functionalities. DirectQuery is, as a result, less flexible with fewer features. Using
DirectQuery means you get slower reports, with less functionality on the Power BI side.

DirectQuery, because of the limitations mentioned above is only recommended
if the other two types of connections (Import Data or Live Connection) cannot be
applied. In the next chapter, I'll explain about Live Connection. If you decided to
use DirectQuery, it is then better to use another integration tool and do all the data
transformation before loading data into the source database. Also, it is better to take care
of all the calculations in the data source itself.

DirectQuery is only recommended if the other two types of connection (Import Data
or Live Connection) cannot be applied.
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Here is a list of pros and cons of the DirectQuery:

Advantages
— Large Scale Dataset; Size limitation only for the data source itself
— No need for data refresh

Disadvantages

Single Data Source only

— Power Query transformations are limited

Modeling is limited

DAX is limited

Lower speed of the report
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Live Connection

Live Connection is another type of connection in Power BI. This type of connection is
somehow similar to DirectQuery because it won't store data in memory. However, it is
different from DirectQuery, because it will give you the analytical engine of SQL Server
Analysis Services Tabular. With this method, you get benefits of both worlds: large-scale
model size and the analytical power of Analysis Services. In this chapter, you'll learn the
details of this type of connection, things that you need to consider, and how to set it up
working with a gateway.

This chapter focuses on Live Connection. You will learn about this type of
connection in detail through an example. You will learn what types of data sources are
supported, and what are the considerations for this type of connection. Through the
example of this chapter, you learn all details for this type of connection.

What Is Live Connection?

Live Connection is a type of connection only to three types of data sources. This type of
connection does not store a second copy of the data into the memory. Data will be kept
in the data source, and visualizations will query the data source every time from Power
BI. The only three types of data sources supported by this type of connection are:

e SQL Server Analysis Services Tabular
e SQL Server Analysis Services Multi-Dimensional
o Power BI Service Dataset

These three types are SQL Server Analysis Services (SSAS) technology. You
cannot have a Live connection to an SQL Server database engine itself. However,
the SSAS technology can be cloud based (Azure Analysis Services), or on-premises
(SSAS on-premises).
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Creating a Report with Live Connection

To create a Live Connection example, you need to have the SQL Server Analysis Services
Tabular model installed. You can download the SQL Server trial 180 days edition from
this link:

https://www.microsoft.com/sql-server/sql-server-downloads

After installing SSAS Tabular instance, then you can restore the AdventureWorks
Tabular model on it. The database can be accessed and downloaded from here:

https://msftdbprodsamples.codeplex.com/downloads/get/353143

In this chapter, we are not going into details of how to set up or install SQL Server, or
the SSAS tabular model.

To begin, open a Power BI Desktop, select Get Data, then select Analysis Services as
shown in Figure 7-1.

#l | [ © @ 5 | Untitled - Power Bl Desktop

“ Home View Modeling Help

¥ cut o -—~j _ L] : _,ﬁ‘

Copy L L I_‘lJ |
Paste ., Get | Recent Enter Edit Refresh New
* Format Painter | pata~ |Sources~ Data  Queries ~ Page ~
Clipboard Most Common ta
._ Excel

L Power Bl service
ST

SOL Server

Analysis Services

1 | Analysis Services

(|

Connect live or import data from a
—-_.I SQL Server Analysis Services
e database.

Figure 7-1. Get Data from Analysis Services
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When connecting to the SQL Server Analysis Services database, you can choose
“Connect live.” Figure 7-2 shows an example of making this choice.

SQL Server Analysis Services database

Server

Aabular

Catabase (optional)
Import

= Connect live

b MDX or DAX query (optional)

Figure 7-2. Connect Live to Analysis Services

The SSAS installed on my machine is in the tabular instance name. That is why I put
the server name as “\tabular” For your machine, the setup might be different. In the
Navigator window, you can select the Adventure Works Internet Sales model as shown in

Figure 7-3.
X
Navigator
P Adventure Works Internet Sales Model
n Last Modified: 11/10/2016 22:03:51
4 B wabular 1) This perspective contains the following dimensions and measures
4 Adventure Works Internet Sales [2] Customer, Date, Geography, Internet Sales, Product, Product Category, Product
|I o T e TR P Ve ] | Subc:'u!‘egor}—'. Days Current Quarter to Date,hDays in Current Quarter, Int.:!met
Distinct Count Sales Order, Internet Order Lines Count, Internet Total Units, Internet

Internet Sales Total Discount Amount, Internet Total Product Cost, Internet Total Sales, Internet

Total Margin, Internet Total Tax Amt, Internet Total Freight, Internet Previous
Quarter Margin, Internet Current Quarter Margin, Internet Previous Quarter Margin
Proportion to QTD, Internet Previous Quarter Sales, Internet Current Quarter Sales,
Internet Previous Quarter Sales Proportion to QTD, Internet Current Quarter Sales
Performance, Internet Current Quarter Margin Performance

oK Cancel

Figure 7-3. Select the Model from Analysis Services
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You just choose a model, not tables. And the model includes multiple tables that,
with their relationships, hierarchies, and calculations, will be connected to Power BI. You
can see on the right bottom side of Power BI Desktop in Figure 7-4 that the connection in
question is mentioned as Live Connection.

- a X
Reza Rad (2]
r‘ L[] New Measure [ l
[ & = ; llep
& New Column
n Switch Manage _ . Publish
Theme~ Relationships /8l New Quick Measure
ils  Themes Relationships Calculations Share

VISUALIZATIONS > FIELDS

* Il b m

Customer

Date

Geography
Internet Sales
Product

Product Category

Product Subcategory

FILTERS

Page level filters

Drag data fields here
Dnilthrough filters

Drag drilithrough fields here
Report level filters

Drag data fields here

Live connection: Connected

Figure 7-4. Live Connection enabled
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How Live Connection Works

Consider that we have a Power Bl report like in Figure 7-5.

$29.36M

+ T $4M
2M
oM -
Bachelors Partial Coliege Graduate High School Partial High
Degres School

$30M Internet Total Sales

§20,358677.22

SOM

Figure 7-5. Sample Power BI report

You can run the SQL Profiler on Analysis Services to capture all DAX queries sent

to the database. Figure 7-6 shows the queries posted to the database of the report in
Figure 7-5.
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Figure 7-6. DAX Codes sent to the Analysis Services database

Like the DirectQuery mode, Power BI Desktop will send a query to the database for

every single visualization. However, because these queries run on an analytical engine,

you can expect faster results. I should say that you can usually expect faster results,

because circumstances may vary.
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Performance

Live Connection can work faster than DirectQuery in many scenarios. However, in every
implementation, many factors affect the performance, and there are always exceptions.
In general, because Live connection connects to an analytical engine, then calculations
and analytical results come faster than a query from the database.

Using a Live connection to SSAS tabular is usually faster because the data is stored in
the memory of the machine that runs SSAS Tabular. However, it depends on the network
bandwidth, how calculations and model are implemented, and how it might change.

Live Connection, however, is not as fast as Import Data. Import Data is the fastest
possible option regarding performance in Power BI. A Live connection is the second in
the list, and DirectQuery is the last one and the slowest one.

Although the performance of the Live Connection is usually better than the
DirectQuery, however, I highly recommend performance tuning of the SSAS Model.
SSAS Model can perform fast if the server specification is at the right scale, the data
model is designed well, and calculations are written a proper way. If any of the items
mentioned above don’t apply, then the performance of SSAS server and the Live
connection will decrease.

Performance Tuning in Live Connection is a Must to do.

Like the DirectQuery mode, Live Connection is only supporting one source for a
connection. If you want to have more than one source for a connection, then you need to
bring them all into the SSAS model.

No Power Query

With Live Connection, Power Query transformations are not available at all. In fact, the
Edit Queries and all related options of that are disabled in the Live Connection mode,
and you can see as much in Figure 7-7.
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Figure 7-7. No Power Query in the Live Connection mode

Insert

All data transformation needs must be handled before loading data into SSAS model.

Because SSAS is not a data transformation tool, you can leverage SSIS to do the data

transformation before loading data into the data warehouse, and then process data from

the data warehouse into an SSAS data model. Figure 7-8 illustrates a sample scenario.

Data

Warehouse

SQL Server

Analysis Services

m%o

n-Premises
Gateway
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>

Visualization

i)

Power Bl
Report

Figure 7-8. Enterprise usage of Live Connection with a Data Warehouse and ETL
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With the Live Connection, you don’t have the relationship tab as well. Power BI
becomes a mere visualization tool in this mode. You can see in Figure 7-9 the paucity of
options in the left-side menu for a Live Connection data source.

al | [ © @ 5 | Adventure Works Live Connection - Power Bl Desktop
“ Home View Modeling Help
Eol Cut : r‘—: .:}Il lﬂ Eh
=] gl e
LJ Copy 2 = | ]
Paste Ge Recent  Enter Edit Refresh New New  AskA
Format Painter  pata - Sources~ Data  Queries~ Page~ Visual Question CB¢
Clipboard External data Insert

No Relationship tab or data tab
in Live Connection

Figure 7-9. No Relationship tab in the Live Connection

Modeling and Report Level Measures

With the Live connection, your modeling in Power Bl is very limited. You can only create
measures. The type of measure that you create a Live Connection is called Report Level
Measures. Report Level Measures, as the name of it explains, are only for this Power BI
report. If you create another Power Bl report connected live to the same data source, you
cannot use the report level measures built in a previous Power Bl report.

To create a report level measure, click on Add New Measure in the Modeling tab, as
shown in Figure 7-10.
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oW 52+ [ Visual tools Adventure Works Li
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Sales YTD = TOTALYTD(
[Internet Total Sales],
"Date’'[Date])

Report Level Measure

Figure 7-10. Report Level Measure

Asyou can see in Figure 7-10, I have created a report level measure for calculating
sales year to date. The code is as follows:

Sales YTD = TOTALYTD(
[Internet Total Sales],
'Date' [Date])

The code that then ends up being sent to SSAS can be fetched using SQL Profiler.
That code appears as follows:

DEFINE MEASURE 'Customer'[Sales YTD] =
(/* USER DAX BEGIN */
TOTALYTD(
[Internet Total Sales],
'Date' [Date])
/* USER DAX END */)

EVALUATE
TOPN(
502,
SUMMARIZECOLUMNS (
ROLLUPADDISSUBTOTAL( 'Date'[Date], "IsGrandTotalRowTotal"),
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"Internet Total Sales", 'Internet Sales'[Internet Total Sales],
"Sales YTD", 'Customer'[Sales YTD]

))

[IsGrandTotalRowTotal],

0,

'Date’[Date],

1

)

ORDER BY
[IsGrandTotalRowTotal] DESC, 'Date’[Date]

Report Level Measures are not bound to the SSAS model. Report level measures are
only for the current Power Bl file. In other files they must be created again.

Report Level measures are useful for flexibility and giving the user self-service
functionality. However, they will reduce the governance and centralized modeling

feature of Live connection.

Publishing and Gateway Configuration

Let’s now have a look at how to publish and configure Figure 7-10’s report in the Power
BI service. Publishing the report is like publishing any other report. You also know from
previous chapters how to set up the gateway. Therefore, let’s go straight to the point of
adding data sources.

Create Data Source

You might think that one gateway is enough for connecting to all data sources in a
domain. That is right. However, you still need to add a data source to that gateway per
each source. Each source can be an SQL Server database, Analysis Services database, etc.
For this chapter’s example, we are building a data source for SQL Server Analysis Tabular
on premises. Before going through this example, I have installed AW Internet Sales
Tabular Model 2014 on my SSAS Tabular and want to connect to it.
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For creating a data source, click on Add Data Source in manage gateways window
(you have to select the right gateway first). Figure 7-11 illustrates.

Gateways

[—!—:\DD DATA SOURCE ]

> RezaSurface

> BIRADACAD

Test all connections

Figure 7-11. Create a Data Source

Then enter details for the data source. I named my data source as AW Internet Sales
Tabular Model 2014, and you can see that name about halfway down in Figure 7-12. 1
also entered my server name and database name. Then I used Windows authentication
by specifying my domain user username and its password.
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~ Connection Successful
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Users

Data Source Type

Server

Database

The credentials are encrypted using the key stored on-premises on the gateway server. Learn more

Usemame

LAl LAl LLd

Password

>Advanced settings

Figure 7-12. Data Source Configuration

You should see a successful message after clicking on Apply. The domain name
that I use is BIRADACAD (my SSAS Tabular domain), and the user is PBIgateway,
which is a user of BIRADACAD domain (username: BIRADACAD\PBIgateway) and an
administrator for SSAS Tabular (explained in the next few paragraphs).

Note that the user account that you are using here should meet these conditions:

e Itshould be a Domain User.

¢ The domain user should be an administrator in SSAS Tabular.
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You can set administrator for SSAS Tabular by right-clicking on the SSAS Tabular

instance in SSMS and Properties window, as shown in Figure 7-13.

%% Microsoft SQL Server Management Studio (Administrator)
File  Edit Window  Help

4 | D NewQuery [y i i 5 |

View Debug Tools

-o|®-a-%

Object Explorer
S V] PBIRAD\TABULAR (Microsoft Analysis Server 13.0.1601.5

# ] Databases
# [ Management

Connect ~

Connect...
Disconnect

Register...
New Query »

Policies 3
Facets

Start
Stop
Restart

Reports
Refresh

Figure 7-13. Properties of SSAS Server

In the Security settings tab, add the user to the administrators list. See Figure 7-14,
and notice the BIRADACAD\PBIgateway user that’s highlighted in the Server
administrators’ text box.

o Analysis Server Properties | = [ = [

.Selutapqe ® st ~ [

1 Information = B Heo

A General

% Language/Collation The server administrator role is used to grant server-wide security privileges to a user or a group of
Server administrators:

BIRADACAD\Administrator
NT SERVICENSSASTELEMETRYSTABULAR
BIRADACAD\PBlgateway

Figure 7-14. Security settings in SSAS server
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Effective User Names

A Gateway account is used for accessing Power BI cloud services from on-premises SSAS
Tabular. However, this account by itself isn’t enough for the data retrieval. The gateway
then passes the EffectiveUserName from Power BI to on-premises SSAS Tabular, and the
result of any query will be returned based on the access of EffectiveUserName account to
SSAS Tabular database and model. Figure 7-15 illustrates this process.

Domain: BIRADACAD

Power Bl Enterprise Gateway Connection

S5AS Tabular I ' ' | I

Power Bl Enterprise Gateway Connection

Power Bl

Figure 7-15. EffectiveUserName

By default, EffectiveUserName is the username of the logged-in user to Power BI, or
in other words EffectiveUserName is the Power BI account. The Power BI account should
have enough access to the SSAS Tabular database to fetch required data. If Power BI
account is the account from the same domain as SSAS Tabular, then there is no problem,
and the security configuration can be set in SSAS Tabular. However, if domains are
different, then you have to do UPN mapping.

UPN Mapping

SSAS Tabular is part of a domain (it should be actually because that’s how Live
connection works), and that domain might be the domain that your Power BI user
account lives in. If you are using the same domain user for your Power BI account,

then you can skip what’s described in this section. If your Power BI user account is in a
separate domain from SSIS Tabular, then you have to set the UPN Mapping as illustrated
in Figure 7-16.
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Domain: BIRADACAD

Power Bl Enterprise Gateway Connection

S5AS Tabular i . "

Power Bl Enterprise Gateway Connection

Power BI
Domain User: EffectiveUserName: Power Bl User:
reza@biradacad.com reza@biradacad.com reza@radacad.com
A
Domain User Power Bl User
reza@biradacad.com reza@radacad.com

Figure 7-16. UPN Mapping Table

UPN Mapping, by simple definition, will map Power BI accounts to your local on-
premises SSAS Tabular domain accounts. Because in my example I don’t use the same
domain account for my Power Bl account, I am able to set up UPN as shown in Figure 7-17.

Gateways

“T"ADD DATA SOURCE

Data Source Settings o

» RezaSurface

~ BIRADACAD People who can publish reports that use this data source
S5AS MD PEBIRAD Enter email addresses Add
((sssTab PBIRAD ]o
[ Reza Rad
AdventureWorksDW2014

Test all connections

Remove Map user names

Figure 7-17. Map User Name in the data source
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Then in then Mapping pane, I create a new mapping that maps my Power BI user
account to reza@biradacad.com, which is my local domain for SSAS Tabular server. See
Figure 7-18 for an example of how I do this.

Map user names

Create rules to map user

assoaate custom data w

Select the type of rule for this data source

OK Cancel

Figure 7-18. UPN mapping setting in Power Bl service

Now with this username mapping, reza@biradacad.com will be passed as
EffectiveUserName to the SSAS Tabular.
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Live Connection to Power Bl Service

Another type of Live connection is to connect to a dataset published in Power BI service,
as shown in Figure 7-19. This dataset will be treated as an SSAS instance. The dataset

in Power Bl service is hosted in a shared SSAS cloud environment. When you connect

to it from Power BI Desktop, it is like connecting to an instance of SSAS with a Live

connection.
al | [ © < = | Untitled - Power Bl Desktop
Home View Modeling Help
Cut S B l— e ~Aall] I
oy (& [ BB Erd o | |
Paste 5 Get Recent Enter Edit Refresh New  New Ask A
Format Painter | pata~ |Sources> Data  Queries~ Page~ Visual Questio
Clipboard Most Common ta Insert

-
[ Excel
! Power Bl service
1S ]
My
L SQL Server

1
l Analysis Servi

Power Bl service

Create a live connection to Power
Bl service,

-
— Text/CSV
L&

Figure 7-19. Get data from Power BI service

For this option, you need to be logged in to the Power BI Desktop. You will see list of
all datasets that you have Edit access on. Then you can choose one of them as illustrated

in Figure 7-20.
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X
Power BI service RezaRad o
Reza@RADACAD.onmicrosoft.com
Switch account
pubs x

4Gl Microsoft Power Bl service
4% My workspace

Pubs 20171030

Pubs 20171113 Reza

Pubs

Pubs 20171120

Pubs 20171127

M| @ M@ @ @

Pubs Import Data

Search results are limited to already expanded items
Load Cancel

Figure 7-20. Access to the list of datasets available in the service

After connecting to the dataset, you will see the Live Connection message at the
bottom right-hand side of the Power BI Desktop. (Look toward the bottom right in
Figure 7-21). This method will work precisely similar to connecting to SSAS with the Live
connection.
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Figure 7-21. Get data from Power BI service is a Live Connection type

142



CHAPTER 7  LIVE CONNECTION

Connecting to another dataset in Power Bl service with Live Connection is a right
approach for multi-tenancy development. One user can build the model, and
another user can work on another Power Bl file for the visualization part of it. I'll
explain more about this in future chapters.

Live Connection versus DirectQuery

One of the mistakes that a lot of Power BI developers make is to consider DirectQuery

and Live Connection the same. These two types of connections are different in many

aspects. Here is a list of differences between these two types:

DirectQuery is a connection mainly to a non-Microsoft database or
analytical engines, or to relational databases (such as SQL Server,
Teradata, Oracle, SAP Business Warehouse, etc.).

Live Connections is a connection to three sources: SSAS tabular,
SSAS multi-dimensional, and Power BI dataset.

DirectQuery for some of the data sources (such as SQL Server
database) still has a limited Power Query functionality available.

Live Connection has no Power Query features in it.

You can create simply calculated columns in DirectQuery; these will
be converted to T-SQL scripts behind the scene.

You cannot create calculated columns in Live Connection.

You can use Report Level measures with the ability to leverage all
DAX functions in Live connection.

In the DirectQuery mode, you can have limited measure abilities.
For more complex measures, you must use the option to allow
unrestricted measures in DirectQuery mode, which is not
recommended, because it will slow down the performance for some

expressions significantly.
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o DirectQuery mode usually is slower than Live connection.
e AlLive connection is usually less flexible than the DirectQuery.

As you see. the list above explains that these two types of connection are entirely
different.

Summary

In this chapter, you've learned about Live Connection. This type of connection is only
available for three data sources: SSAS tabular, multi-dimensional, and Power BI dataset.
This type of connection is much more limited than the DirectQuery because you have no
access to the Power Query or relationship tab.

However, the Live Connection is providing a better solution than the DirectQuery,
because the ability to write DAX code is fully possible if the SSAS tabular is used as a
data source. With Live Connection, you get the benefit of both worlds; because data is
not stored in the Power B], the size limitation of Import Data does not apply here, and
the data size can be big. Also, because SSAS tabular can leverage DAX, and the analytical
power of Power Bl is based on DAX, then the analytical engine of this solution is also
very efficient.

A Live Connection is faster than DirectQuery in most of the cases. However, it is
still slower than Import Data in the performance. The recommendation is to start with
Import Data, and if not, then the second option would be Live Connection. If none of
them can be applied (for example, if you are working with huge amount of data, and the
SSAS licensing is not available because the Microsoft toolset is not used for analytics in
your company), then you can choose the last option. which is DirectQuery.
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Choosing the Right
Connection Type

Power BI supports different methods for connecting data. That is why the decision to
choose the right way is always a tough decision. You have heard of DirectQuery, Live
Connection, and Import Data. What do these three mean? And what is the situation that
you should choose one over the other? What are the pros and cons of each? What are

the best practices to choose each? Which one is faster? Which one is more flexible? Is
DirectQuery and Live Connection one thing? Or two separate methods? And many other
questions. I always get a lot of questions like this in my courses, conference talks, and
blog posts. In this chapter, you are going to get the answer to all questions above. This
chapter helps you to choose the right data connection methodology and architecture for
your Power BI solution.

The Decision Is Difficult

If Power BI only had one way to connect to data sources, then everything would be
easy. You would never need to choose between methods and find the right method for
yourself. However, Power Bl supports three different methods for connecting to data:
DirectQuery, Live Connection, and Import Data (or some call it Scheduled Refresh).
Many of you might still think that DirectQuery and Live Connection are the same.
However, they are different. You will learn later in this chapter about their differences.
Each method has some benefits and also some disadvantages. Depending on the
scenario that you are implementing Power BI for, you might choose one way over the
others. Changing from one method to another method can be a time-consuming task
after a while in the implementation process. So, it would be best to choose the right
method from the beginning.
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Choosing the right method is an essential step for your Power BI Solution
Architecture, which you need to decide about usually in the early phases before starting
implementation. In this chapter, you are going to learn in detail what every method is
and the answer to all the questions below:

e Whatis Import Data/Schedule Refresh?

e Whatis DirectQuery?

e Whatis Live Connection?

o Whatis the Difference between Live Connection and DirectQuery?
e Pros and Cons of Each Method

e Which method is the performing best and fastest?

e Which method is more flexible?

e Which method is more scalable?

e What are Architecture Scenarios to use for Each Method?

e Whatis the Gateway Role?

What Is Import Data?

This method has two names; some call it Import Data, some call it Scheduled Refresh.
Both names explain the behavior of the method. With this method, data from the source
will be loaded into Power BI. Loading in Power BI means consuming memory and disk
space. As long as you are developing Power BI on your machine with Power BI Desktop,
then it would be memory and disk space on your machine. When you publish the report
on the website, then it will be memory and disk space of yjr Power BI cloud machine.

If you have 1 million rows in a source table, and you load it into Power BI with no
filtering, you end up with having the same amount of data rows in Power BI. If you have
a database with 1,000 tables, however, you only load 10 of those tables in Power BI, then
you get memory consumption for just those 10 tables. The bottom line is that you spent
memory and disc space as much as you load data into Power BI.
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Compression Engine of xVelocity

The very first assumption that you might make after reading the above explanation about
Import Data is that if you have a database with 100GB, then if you import it into Power
BI, you will get a 100GB file size in Power BI. The statement above is not true. Power BI
leverages the compression engine of xVelocity and works on a Column store in-memory
technology. Column store in-memory technology compresses data and stores it in a
compressed format. Sometimes you might have a 1GB Excel file, and when you import
it into Power BI, your Power BI file ends up with only 10MB. The reason is mainly that
of compression engine Power Bl. However, the compression rate is not always that. The
compression rate depends on many things: the number of unique values in the column,
sometimes data types, and many other situations. To learn more about the xVelocity
compression, read the chapter about Import Data earlier in this part of the book.

The short read for this part is this: Power BI will store compressed data. The size of
data in Power BI would be much smaller than its size in the data source.

Pros and Cons of Import Data

Following are some of important trade-offs to be aware of when choosing Import Data or
when considering whether you might choose it.

e Pro. Power BI Full Functionality: You get Power BI's full functionality.
You can use Power Query to combine data from multiple sources,
or DAX to write advanced time-intelligence expressions of the
visualization. There will be no limitation on the functionality of
Power BI with this method. You can use all components.

e Con. Size Limitation: You have a limitation on the size of the model.
Your Power BI model (or let’s say the file) cannot be more than
1GB. You usually have up to 10GB size in your account. However,
every file should be up to 1GB of the size. There is an exception for
this: Power BI Premium allows you to have up to 10GB size of model
loaded in the Power BI website with a P3 SKU. Without a Premium
maximum file size, you can have 1GB. However, remember that
1GB in the Power BI file is not equal to 1GB data in the source (as
mentioned in the compression engine section).
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e Pro.Import Data is the fastest Method: The Import Data connection
method is the fastest option possible. Data is loaded into the memory
of the server. Reports and queries are evaluated from the data loaded

into the memory.

What Is DirectQuery?

DirectQuery is a direct connection to a data source. Data will NOT be stored in the Power
BI model. Power BI will be a visualization layer and then query the data from the data
source every time. Power BI will only store metadata of tables (table names, column
names, relationships...) but not the data. The Power BI file size will be much smaller, and
most probably you never hit the limitation of the size because there is no data stored in
the model.

DirectQuery is only possible through a few data sources. At the time of writing this
chapter, these are supported data sources for DirectQuery:

e Amazon Redshift

e Azure HDInsight Spark (Beta)

e Azure SQL Database

e Azure SQL Data Warehouse

o IBM Netezza (Beta)

o Impala (version 2.x)

e Oracle Database (version 12 and above)
¢ SAP Business Warehouse (Beta)

e SAP HANA

e Snowflake

o Spark (Beta) (version 0.9 and above)
e SQL Server

e Teradata Database

To get the most up-to-date list, look at this post.
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Important Pros and Cons of DirectQuery

DirectQuery brings a somewhat different set of trade-offs and conditions. The following
sections describe some of the more notable ones.

Scalability: The Main Advantage

The DirectQuery method has no limitation on the size of the dataset. This lack of
limitation is because no data is stored in the Power BI file, so you never encounter

any issues due to the amount of data under analysis. You can have data sources with
Petabytes of data in SQL Server, Oracle Database, or in any other supported data sources,
and you can connect to that data from Power BI.

Limited Functionality: Mainly Visualization

The DirectQuery method will not have full functionality of Power BI. With this method,
you have only two tabs in Power BI Desktop: Report and Relationship. You can change
only the relationship in this mode, as illustrated in Figure 8-1.

ol | [ © & &~ = | Untitled - Power Bl Desktop

“ Home Modeling
el ¥ cut B — T

Copy
Paste Get  Recent Enter Edit Refresh  Solu

¥ Format Painter  pata~ Sources> Data  Queries~ Temg
Clipboard External data

=] DimProduct

ProductKey

ProductAlternateKey
ProductSubcategory
N . WeightUnitMeasure(

ProductKey
3. OrderDateKey

Figure 8-1. Relationship can be modified in the DirectQuery
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In Power Query, you are limited in the operations you can perform. Operations that
cannot be folded cannot be used. To learn more about query folding, read this post at
http://radacad.com/not-folding-the-black-hole-of-power-query-performance.
If you want to combine data sources, then you cannot do that in this mode. You get a
message like that in Figure 8-2 if you try and combine data sources.

Switching to import mode

The data source you are trying to connect to doesn't support
DirectQuery mode. To continue, all queries must be switched to
import mode, which may result in a large amount of data being
loaded.

M o

Figure 8-2. Single Data Source support in DirectQuery

You are also limited in your DAX expressions; you cannot write all types of
expressions. Many functions are not supported. As an example, and as shown in
Figure 8-3, time-intelligence functions are not supported.

d External data Resource

v | Sales YTD = CALCULATE(
SUM(FactInternetSales[SalesAmount]),

Many DAX functions are not supported

Figure 8-3. Limited DAX and Modeling in DirectQuery

Slow Connections

A big disadvantage of the DirectQuery method is that the connection is slower than other
types of connections. Every visual sends a query to the data source from which data
comes back. You must think through and work out performance issues at the data source
when using the Direct Query method.

Just for a very small example of performance tuning, Figure 8-4 shows the
performance I get when I have s normal index on my table with 48 million records.
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I.SQLQuety&sql - (local).Cl (REZA-VAIO\Reza (59))* =-rd
select sum(salesamount) from FactInternetSales_RI]| +
100% ~

: Results .:j Messages

@ Query executed succe... | (local) (1.0 SP1)  REZA-VAIO\Reza (59) ClI 1 rows

Figure 8-4. Large table with regular index

A regular select sum from my table with 48 million records takes 4 minutes and
4 seconds to run. And the same query responds in less than a second when I have
clustered s column store index. You can see the shorter execution time in Figure 8-5.
This difference is entirely due to configuration changes made in the data source.

SQLQuery2.5ql - (local).Cl (REZA-VAIO\Reza (56))* *AX
select sum(salesamount) from FactInternetSalesl +
100% ~ <

3 Results {3y Messages

@ Query execute.. | (local) (120 SP1)  REZA-VAIO\Reza (56) ' Cl 1 rows

Figure 8-5. Large table with clustered column store index

What Is Live Connection?

Live Connection is very similar to DirectQuery in the way that it works with the data
source. It will not store data in Power BI, and it will query data source every time. However,
it is different from DirectQuery. Live Connection is only supported for these datasets:

e SQL Server Analysis Services (SSAS) Tabular
e SQL Server Analysis Services (SSAS) Multi-Dimensional

o Power BI Service
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Because these data sources are modeling engines themselves, Power BI only
connects to these and fetch all model metadata (measure names, attribute names,
relationships...). With this method, you need to handle all your modeling requirements
in the data source, and Power BI just surfaces that data through Visualization.

Important Pros and Cons of Live Connections

Live Connection is the last of the three connection types under discussion. The following
subsections describe some trade-offs associated with this method.

Big Size Model with OLAP or Tabular Engine

The big benefit of the Live Connection model is that you can have a big-sized data model
(not limited to 1GB), and also you can leverage the modeling layer of SSAS. SSAS Tabular
will give you DAX, and Multi-Dimensional will provide you MDX. With any of these two
languages, you can cover all your calculations and modeling needs. This method has a
better modeling feature than DirectQuery because in DirectQuery, there is no DAX or
MDX as the analytical language to help. All calculations need to be done on the database
side. Sometimes doing calculations on the database side is much more complicated than
doing it in the analytical expression language.

No Power Query Support

The big disadvantage of the Live Connection is that you will not have even Power Query
simple transformations available. With this method, you will only have the Report tab, as
shown in Figure 8-6.
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Figure 8-6. No Power Query in Live Connection

Report Level Measures

With the SSAS Tabular Live Connection only, you get report level measures such as

the ones shown in Figure 8-7. Report Level Measures give you the ability to write DAX
expressions. However, you might want to keep such measures in the data source to keep
your model consistent. This feature is not yet available in connection to SSAS Multi-
Dimensional at the time of writing this chapter.
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Sales YTD = TOTALYTD(
‘Internet Sales'[Internet Total Sales],
‘Date'[Date])

DAX functions

r =
supported.
Year Semester Quarter Month Day Sales YTD
2010 2 4 12-December 29 144773382 However, for
2010 2 4 12-December 30 284088582 :
2010 2 4 12-December 31 434210364 consistent
2011 1 1 1-January 1 7156.54 modelling you
2011 1 1 1-January 2 22168.7182
2011 1 1 1-Janvary 3 364817982 may want to
201 1 1 1-January 4 443374364
201 1 1 1-January 5 521930746 keep them in
| 20m 1 1 1-January 6 73102.8546
2011 1 1 1-January 7 836503846 SSAS
2011 1 1 1-January 8 979724646

Figure 8-7. Report Level Measures

Report Level Measures are a great feature because users can create measures without

the need to call a BI developer to do that. However, these measures will not be added to

the dataset. These are just for the report. So, for the consistency of your model, you might

want to keep measures creation as part of your SSAS data source model.

Pros and Cons of Each Method

Import Data is the method supporting all Power BI features. It provides the following

advantages:

Fastest Possible Connection

Power BI Fully Functional

Combining Data from different sources
Full DAX expressions

Full Power Query transformations

The one disadvantage is the Power BI file size limitation of 1GB (higher if you pay for

a premium account).
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DirectQuery is a direct connection to a database such an SQL Server or Oracle
Database, and it brings the following advantages:

o Large Scale data sources supported. No size limitation.
e Pre-Built models in some data sources can be used instantly.
The price for DirectQuery’s benefits consists of the following disadvantages:
e Very Limited Power Query functionality
o DAXvery limited
e Cannot combine data from multiple sources

e Slower Connection type: Performance Tuning in the data source is
MUST DO

Live Connection is a direct connection to an SSAS model, and it has these
advantages:

o Large Scale data sources supported. No size limitation as far as SSAS
Supports.

e Many organizations already have SSAS models built, and these can
be used from Live Connection without the need to replicate them
into Power BI.

o Report Level Measures are available.

e« MDX or DAX analytical engines in the data source of SSAS can be a
great asset for modeling compared to DirectQuery.

Disadvantages of Live Connection include:
e No support for Power Query
¢ Cannot combine data from multiple sources

» Slower Connection type: Performance Tuning in the data source is
MUST DO
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Which Method Performs Fastest?

Import Data is the fastest possible option. Data is loaded into the memory of the server,
and all queries will be resolved immediately.

Live Connection is the next option on this list, primarily if SSAS Tabular or Power
BI Service is used. This is because these two are in-memory technologies and perform
faster than multi-dimensional models.

DirectQuery is the slowest type of connection. You have to consider performance
tuning of your data source when using DirectQuery.

The performance winner is the Import Data method.

Which Method Is More Flexible?

With Import Data you get the full functionality of Power BI. This includes full Power
Query transformations and DAX measures, as well as visualizations.

Direct Query and Live Connection both are next on this list because each of them
gives you something. DirectQuery gives you a few Power Query options. Live Connection
will give you Report Level Measures.

The winner in flexibility is the Import Data method.

Which Method Is More Scalable?

The Import Data method has a size limitation of 1GB per model unless you pay for a
Power BI Premium account. Without using Power BI Premium, the Import Data method
does not scale to large amounts of data.

With DirectQuery and Live Connection, you get better scalability. Data sources
support a large amount of data. There is effectively no size limit.

The scalability winners are Live Connection and DirectQuery.

Architecture Scenarios

The following sections describe some architecture scenarios that, when recognized,
should help you to make the right choice of connection method.
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Import Data for Agility and Performance

Import Data has the fully functional Power BI with a great performance. So If your data
set is not a huge dataset, then you can easily use the Import Data method and produce
reports in a very fast time frame.

Live Connection for Enterprise Solution

Many enterprises already have pre-built models in SSAS tabular or multi-dimensional.
These models can be easily used in a Power BI Live Connection.

Even if your company hasn’t yet started an SSAS solution, and you are dealing with
a huge dataset, this option is better than DirectQuery. This is because in SSAS you have
analytical expression languages of MDX or DAX to cope with lots of calculations and
modeling challenges. Figure 8-8 shows a sample architecture that can be used with the

Live Connection method.

Visualization

- 'f.m

Data
SQL Server lm% m
Warehouse Analysis Services '
e Power Bl

Report

On-Premises
Gateway

Figure 8-8. Enterprise usage of Power Bl with Live Connection
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Another approach is to use Power Bl service as the central hub of development. In
this approach, data is sourced from various Power Bl reports. This approach is shown in
Figure 8-9.

5
r III

Power Bl Report

Power Bl Report

Centralized Pgwer Bl Model

v

Power Bl Report

Figure 8-9. Centralized Power BI Model with Get Data from Power Bl

Direct Query for Non-Microsoft Sources

The DirectQuery connection is not used that much in Microsoft solution architecture.
The main reason is that if you have a Microsoft-based solution architecture, you
probably will use SSAS as mentioned above to leverage the analytical engine of it. The
DirectQuery mode is mainly used in Non-Microsoft architecture such as when the data
is sourced from Oracle Database, IBM DB2, SAP Hana, or some similar system.
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What Is the Gateway Role?

Regardless of the type of connection you use (Import Data, DirectQuery, or Live
Connection), if the data source is located on-premises, you will need a gateway to it.
Otherwise not. To learn more about setting up for a gateway, read the Gateway chapter
earlier in the book.

Summary

In summary, you've learned what three different types of connections are: Live
Connection, Import Data, and Direct Query. In previous chapters, we went through
details of each connection type. This chapter wrapped everything up together in one
comparison summary. You've learned their differences, pros and cons, and scenarios
of when each should be used. There are still a lot of details for each method, which you
have already read about in previous chapters. In this chapter, you gained a holistic view
of everything.

Now, you have a good understanding of which scenarios are good for which type of
the connection. Your first decision point of Power BI should be made by now, so let’s go
to the next architectural decision point of Power BI: sharing and security of Power BI,
which will be discussed in the following few chapters.
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CHAPTER 9

Dashboard and Report
Sharing

Power BI provides multiple ways of sharing the content with users. Each sharing method
has pros and cons and can be used for specific scenarios. Some of the sharing methods
can be used together to build a framework for sharing. In this chapter, I will talk about
the most basic way of sharing Power BI content. This method is called Dashboard
Sharing. Dashboard sharing is the easiest way of sharing; however, it is always the best
way of sharing. In this chapter, you'll learn how this method works, the pros and cons of
this method, and scenarios of using it.

The first method of sharing Power BI content is dashboard and report sharing. This is
also the easiest method for sharing. This chapter walks you through the process of using
this method. Limitations of this method and advantages of using it will be explained.

Power Bl Content Owner

Before going through dashboard sharing, you need to understand the content security
in Power BI. When you publish a *.pbix report into Power BI website, especially when
you publish it under “My workspace,” no one else will see or have access to your report.
It would be only you who has access to it. Then you can decide whom you want to share
this report with.

Every Power BI content (report, dashboard, or dataset) has an owner; the content
owner is the person who created and published that content into Power BI. The owner
has full access to the content of Power BI. One of the accesses that the owner has is to
share the content with others.
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How Does Dashboard Sharing Work?

Dashboard sharing, as the name of it explains, is based on a dashboard. You can only
share a dashboard with this method, not a report. Consider that you have a dashboard
like the below screenshot, and you want to share it. There is a share link at the top-right

corner of the dashboard, as shown in Figure 9-1.

.= New York, NY P
i - 6.68K
R —— |

Figure 9-1. Sample Dashboard, Starting with Share

Dashboard sharing has very few options to set and is very simple to configure. You
just need to add the email addresses of people whom you want to share this report. See
Figure 9-2 for an example. You can also write a message for them to know that this report
is shared with them. There are two options to set:

o Allow recipients to share your dashboard.
e Send email notification to recipients.

You can decide if people that you shared this dashboard with are also allowed to
share it with others or not? And you can also choose if you want them to receive an email
notification when you shared the dashboard with them or not.
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Share d_as_hboard
Share  Access

Recipients will have the same access as you unless row-level security on the
dataset further restricts them. Learn more

Grant access to
Reza Rad X Enter email addresses

Hi Reza,

| shared this dashboard with you. this is sales analysis information

* Send email notification to recipients

m Allow recipients to share your dashboard |

Dashboard Link @

https://app.powerbi.com/groups/me/dashboards/79d694ea-d3ch-468f-9dd0-98

Share Cancel
Figure 9-2. Dashboard Sharing configurations

After configuration, then you can click on the Share button. The recipient will
immediately have access to the report. If you selected “Send email notification to
recipients,” they will receive an email. Otherwise, they get a notification in Power BI
itself. When they log in to the service (http://powerbi.microsoft.com), they can
find the shared dashboard under “Shared with me” section, shown in Figure 9-3. The
recipient can then click on a dashboard to view it.
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B a3 rowern * | B stant e
<_ O @ (| ‘app.powerbicom,

ACTIONS

SHARED DATE

Figure 9-3. Users can access the dashboard through “Shared with me” section

Two Levels of Access

With dashboard sharing, users will have two levels of access: Read, or Read and reshare.
These are shown in Figure 9-4. If you give access without selecting the option “Allow
recipients to share your dashboard,” then the access is Read. If you choose the Read and
reshare, then the access allows the recipient to both read and to further share the access
with others.

You can also remove this access anytime you want, by going to the Share option in
the same dashboard, and clicking on the Access tab. You will see a list of all users who
have access to this dashboard, and their access level (Owner, Read, Read and reshare),
and then you can click on more options (...) and change it.
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Share dashboard
Share  Access

The following have access to this dashboard

Search

MNAME ACCESS
Reza Rad Owner
Reza Rad Read E]

Read and reshare
Remove access

Manage permissions

Close

Figure 9-4. Removing access

Manage Permissions

Another way of setting access is through manage permission in the dashboard, report,
or dataset. If you share a dashboard, by default the report and the dataset will also be
shared as read-only for users. Figure 9-5, for example, shows that the Edit report option
is dimmed in the toolbar. Users can click on dashboard and go to the report; they can
interact with the report quickly. However, they cannot Edit the report. Access to edit a
report cannot be provided via sharing of a dashboard.
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qty by title

No Edit access with Dashboard Sharing

2.29K

Figure 9-5. No Edit access with Dashboard sharing

To manage permission on every item (dashboard, report, or dataset) individually,
you can go to Manage Permission in the Access tab of Share window for the dashboard.
See Figure 9-6 for an example of the Share dashboard options.
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Share dashboard

The following have access to this dashboard

Search

MNAME ACCESS
Reza Rad Owner
Reza Rad Read

Manage permissions

Close
Figure 9-6. Manage Permissions

Manage permissions will show you a detailed list of access to the dashboard,
reports, and datasets. In the left-hand side of the Manage Permissions section, shown in
Figure 9-7, you will see related reports and datasets. You can click on that report.
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@ Sample Dashboard ...

Related content | rEciPENTS EMAIL ADDRESS CURRENT ACCESS

REPORTS e e Ty, .
Reza Rad Reza@RADACAD.onmicrosoft.com Owner
u Pubs 20171127
e Reza Rad reza@radacad.com Read

WORKEOOKS

DATASETS

Figure 9-7. Manage permissions at every object level

By clicking on a report or dataset, you will see the permission specified for that
object. And you can change it. For example, user reza@radacad.com has access as Read
to the report in the below screenshot (because we shared this dashboard with him, so
the report sharing happened automatically after that). You can remove that access by
clicking on more options, which is the triple-dot menu shown toward the lower right in

Figure 9-8.

Jdh Pubs 2017127 Showing 3 recipient(s) Add user

Related content [ recieents EMAIL ACORESS CURRENT ACCESS

DASHBOARDS e Reza Rad Reza@RADACAD.cr soft o
Reza Rac teza@RADACAD.onmicrosoft.cor Ownier
a Pubs 20171127

Read
WORKEOOKS.

Remove access
DATASETS

Figure 9-8. Removing access to a report for a user through Manage permissions
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You will see the Remove access window (Figure 9-9), which asks do you also want to
remove the access to some of the related content as well or not. Let’s just remove access
to this report now, so click the Remove access button.

Remove access

Stop sharing Pubs 20171127 report with Reza Rad.

Do you also want to remove access to related
content?

Removing access to items marked A\ will impact
recipients' access to other content.

DASHBOARDS

[ Pubs 20171127

[0 sample Dashboard 20171201

DATASETS
[ pubs 20171127 A

[ Remove access ] Cancel

Figure 9-9. Checking related content when removing access

If you are removing access to some of the other items, you should be careful, because
an item might be used in multiple other objects. For example, if you remove the access to
a dataset, that dataset might be used in multiple reports.

If you shared a dashboard with a user but removed the access to the report or
dataset, the user when logged in and accessing the dashboard will see the error message
for tiles that are coming from that report. Users cannot drill into the report because they
don’t have access to it. Figure 9-10, near the very top, shows the error message that users
will see.

171



CHAPTER9  DASHBOARD AND REPORT SHARING

| ] | Auckland, NZ

RADACAD
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Figure 9-10. Access to a dashboard, when users don’t have access to the
underlying report

Licensing Part Sharing

Dashboard sharing, like many other methods of sharing in Power B, is a paid feature.
The account that is sharing the content should be a Power BI pro account, and people
who are using the shared content should be part of a paid account (Power BI Pro
accounts, of Power BI free accounts under a Power BI premium capacity). I'll talk about
licensing more in the licensing chapter of this book. Free users with no connection to
Power BI premium cannot leverage content shared with this method of sharing.

Advantages of Dashboard Sharing

Dashboard sharing is the most basic way of sharing content in Power BI. This method
is quick and easy to set up. You don’t need to have a lot of steps to set up sharing of the
dashboard. The ability to share it very quickly makes this method the most common
method of sharing for testing.

If you have created a Power Bl content and want to share it with others easily just
for Testing, this is one of your first options in Dashboard sharing.
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Disadvantages of Dashboard Sharing

Dashboard sharing is simple; however, it has many drawbacks, which makes it hard to
be used in production. I do not recommend using this method to share Power BI content
with users in a production environment because of the reasons mentioned below.

No Edit Access

With Dashboard sharing, you cannot specify edit access. For end users, you never want to
give edit access; however, if you are working with a team of developers, and you want to
provide them with access to edit the content, you cannot do that with dashboard sharing.
You have to use other methods of sharing, which will come in the next few chapters.

Share Objects One at a Time

You can only share one dashboard at a time. What if you wanted to share hundreds of
dashboards? You must go to each dashboard, and share items individually. Sharing
every single dashboard would add a lot of maintenance overhead to your work. It would
be best to have all content under a group and share it with others at once.

Summary

Dashboard sharing is straightforward; it has two levels of access, Read, or Read and reshare.
You can use this method efficiently for test scenarios. When you want to share a dashboard
with a user for testing, Dashboard sharing can be one of the best options to choose.

Dashboard sharing, however, has some disadvantages. There is no Edit access to this
way of sharing; and on the other hand, if you want to share multiple items, you have to
go to each dashboard and share individually from there. Because of these two significant
limitations, dashboard sharing is never used in the development or production
environment of Power BI implementation. Other methods, which I'll write about in the
next few chapters, can cover these limitations.
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Workspaces as a
Collaborative Environment

Workspaces are another way of sharing Power BI content with other people. The benefit
of this approach of sharing is that you can share content with a group of people and
create a development environment that everyone has edit access to it. Workspaces

are also aligned with Office 365 groups, which can be very helpful. Content will be
shared with Power BI groups, and managing members are easily possible through the
Power Bl service or Office 365 admin panel. In this chapter, I get you through sharing
with workspaces, what the limitations and advantages are, and how it is different from
dashboard sharing. At the end of this chapter, you will have a full understanding of which
scenarios are suitable to be used with this method of sharing.

There is a second, much better method for sharing when content should be shared
with a group of people working together as a team. In this chapter, you will learn about
Workspaces in Power BI. This chapter will clarify the benefit of workspaces through an
example and explain how workspaces can be useful in some scenarios of sharing.

What Is a Workspace?

Workspace is a shared environment for a group of people. You can have multiple Power
BI content in a workspace. One workspace can have hundreds of dashboards, reports,
and datasets in it. You can add people (or Power BI account, in other words) to the
workspace and give them access to edit or read the content.

One account may be part of multiple workspaces such as in Figure 10-1 or various
accounts to have access to one workspace. You can even consider workspaces as shared
folders. Everyone has a workspace named “My Workspace,” and this is similar to your “My
Documents” folder on your machine. “My workspace” never should be used for sharing
content with others except for testing, basically, because it is your personal workspace.
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Power Bl @
‘ . My Workspace

APP WORKSPACES

Create app workspace

Figure 10-1. Workspaces in Power Bl

If you want to share content with others, your starting point can be creating another
folder, which in Power BI terminology, we call it workspace. Workspaces are called “App
workspace” because you can create an app based on it (you will learn about the app in
future posts).

Workspaces are best to be used as a collaborative environment to share content
between people of a team. Let’s now look at how we can use workspaces.
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How to Create Workspaces

Creating workspaces are easy. You need to do that from the Power Bl service. Log in to
the service (http://powerbi.microsoft.com), and click on workspaces as shown in
Figure 10-2.

Power BI . My pace » Sample Dashboard 2017

| . My Workspace

APP WORKSPACES

Figure 10-2. Create app workspace
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If you are already part of one or more workspaces, you'll see them in the list of
workspaces. Click on Create app workspace, and you'll be taken to the dialog in
Figure 10-3. When you create a new workspace, you need to assign a name to it.
The name of workspace would be the name that others will see when joined to this
workspace.

Create an app workspace

Name your workspace

radacad sample workspace

Workspace ID
radacadsampleworkspace

& Available

Private - Only approved members can see what's inside e

Members can edit Power Bl content

Members can edit Power BI content

Members can only view Power BI content

Enter email addresses

Add

reza@radacad.com Member it

Advanced

Figure 10-3. Configuring Workspace
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You can define the group to be private or public. The public will be available for
anyone in your organization to join. Private would be for the group of people whom you
add in this section or Office 365 as members of this workspace. You can also choose to
give users Edit or Read-only access. If a member is an Admin, then he/she will have edit
access automatically.

After defining the group, you will be automatically taken to a view of your new
workspace similar to what you see in Figure 10-4. However, your new workspace doesn’t
have any content (dashboard, dataset, or report) in it yet.

Welcome to the radacad sample workspace
workspace

You're on your way to exploring your data and monitoring what matters with all your group members.
Let's start by getting some data.

? e Need more guidance? Try this tutorial or watch a video
DASHBOARDS
Microsoft AppSource Import or Connect to Data
REPORTS
PEHEROCES My organization Services Files Databases

ontent packs
ervices that

DATASETS

Figure 10-4. New workspace is like an environment

How to Add Content to a Workspace

At the time of writing this chapter, the only way to have content in a workspace is to
publish it from the Power BI Desktop. The Microsoft team is working on a feature to
move/copy content from one workspace to another in their road map, but there is no
timing available here that I can share now.
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When you have a Power Bl report opened in Power BI Desktop, you can simply click
on Publish (see Figure 10-5), and if you are part of a workspace, then you will see a pop-
up window asking which workspace you want to publish the report to it. You can select
“radacad sample workspace” that we've created above.

] 1 [ Text box =] ] New Measure
29 002 h @i g 55 . ”
s e H‘.“ Image il " vt . lj New Column
New  New Ask A From From Switch Manage Publish
'age~ Visual Question cHlshapes *  sigre  File Theme~ Relationships | &l New Quick Measure

Insert Custom visuals Themes Relationships Calculations Share

gty by title

6.68K

Publish to Power B

Select a destination

: Cook ti Life Comp...
itho g

[ radacad sample workspace ]

Sales

survey

Figure 10-5. Publishing to a workspace

After publishing the content to the workspace, you and anyone else who is part of
that workspace will see that content. Figure 10-6 shows a user’s view of the workspace
published in Figure 10-5. Members can edit the content because I specified edit access
for members when creating the workspace.
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D a

L Usage Metrics 0% View relate

Workspaces provide Edit or Read-only access
Levels

Figure 10-6. Edit access in the workspace

Two Levels of Access

With workspaces, you can provide two levels of access (except administrator of the
workspace, of course): Edit and Read-only. The access levels here are one level beyond
what Dashboard sharing provides. With Dashboard sharing, you could only share read-
only, but with workspaces. you can have read-only or Edit access levels.

Advantages of Workspaces

There are advantages to using workspaces, and most of them have to do with scaling the
use of Power BI beyond just one person. The following subsections describe some of
these advantages.
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Sharing Multiple Contents with Team

You may have shared a dashboard with a couple of your colleagues in your organization,
and after a few weeks a need for a new dashboard comes up, so you share that dashboard
with them. A couple of months later, another member of your team asks for access to

a dataset in Power BI to be able to create a report and share with some others. Power

BI workspaces enable you to share content (dashboard, report, and dataset) with all
members of a group. You don’t need to share each dashboard with each user; groups
made it easy for you.

Multiple Workspaces

It is a hectic environment when you are part of multiple teams, and each team has their
own set of dashboards, reports, and datasets. Your “shared with me” section in Power
BI will be hundreds of items and finding something there would be a problem. Power BI
workspaces create a separate environment for all members of the group. You can easily
switch between workspaces in Power BI.

Isolated User/Group Administration

When you share content with an individual in the organization, if that person leaves the
company or is replaced by someone else from another team, then you have to remove
sharing from a previous user account and assign it to the new user account. A best
practice is to share content with groups. And members of groups then easily can be
managed by an administrator. Power BI workspaces are fully synchronized with Office
365 groups. Once you use a group in Power B, then it is only an admin’s task to add/
remove members from it.

Best Developer Environment

For a team of developers, you need an environment to share multiple Power BI content.
Everyone needs to have edit access to the content provided by the team. Power BI
workspace is the perfect solution for the development environment. You can create a
workspace as a development environment and then share it with other members of the
developer team with Edit access. Then you all have access to the same content in your
development workspace.
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Power Bl workspaces are the perfect solution for development environments

Disadvantages of Workspaces

Workspaces are not good places to share content with end users. You may wonder why
is that? You can give users of the workspace read-only access to the content. However,
this is half of the requirement. In an end-user sharing environment, one of the primary
requirements is to have development and user environments separated from each other.

Assume that you have created a workspace and shared it with end users. If you
suddenly make changes in the workspace while they are using it, then their view of the
world breaks and changes.

With one workspace, your development and user environment are the same.

You cannot use one workspace to be shared between developers and users. Creating
multiple workspaces also brings another challenge, and that is overhead.

If you have multiple workspaces, then moving or copying content between
workspaces is not possible. This limitation means you must re-create your dashboards in
every workspace. The overhead maintenance costs of such a scenario are high. (Future
editions of Power BI may eliminate this issue, however.)

Office 365 Synchronization

Power BI groups are fully synchronized with Office 365 groups. If you go to the 0365
admin panel, you will see groups that you have created in Power BI. You can manage
groups and their members in this admin panel, as shown in Figure 10-7.
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Home > Groups Finance
Office 365 group

+ Add a group More

Delete group

Fnance | MName rinance
HR Department Group Id finance @ RADACAD.onmicrosoft.com
Sales

seription Finance

Private - Only members can see group content
Off

Allow outside senders off

Members (2) Leila Etaati Edit
Reza Rad

Figure 10-7. Workspaces in Office 365

This functionality is beneficial in enterprise solutions, where you share content with
a group of Power BI, and then members of the group will be managed by an Office 365
admin. Groups also can be created from an Office 365 admin panel. For example, you

can create a group as shown in Figure 10-8.
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IT Group
Office 365 group

Add a group
Type

| Office 365 group b

Group Id*
tgroup @ RADACAD.onmicrosoft.com
Available

Description

Privacy *
Public - Anyone can see group content iy
Language *

English (New Zealand) ¥

Subscribe members so they receive group conversations and ] I QOn
calendar events in their inbox. Otherwise, they'll only see them in
the group inbox.

Cwner *

m Reza Rad Riiicie
Reza@RADACAD.cnmicrosoftc...

Add Cancel

Figure 10-8. Managing Workspaces as an Office 365 group

Groups will be visible in Power BI service of all members (who have Power BI
subscription added to their Office 365 subscription options). That means if you already
have Office 365 groups created for your organization, then you don’t need to create
Power BI groups for them again; they will be visible for users who have a Power BI
subscription.
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Power Bl Pro

Power BI workspaces are a Pro option and are not part of the Power BI free user account.
Figure 10-9 shows the option to upgrade from the free to a Pro-level account.

Upgrade to Power BI Pro x
This feature is only available to users with a Power Bl Pro license. When you upgrade, you get access to collaborate
with others and distribute content. Upgrade today or try it free for 60 days. Learn more

I Try Pro for free | Upgrade account Cancel

Figure 10-9. Pro account required for creating workspaces

Summary

Power BI workspaces are a great way of sharing multiple Power BI content with users. If
you have hundreds of dashboards, reports, and datasets, you can easily share it through
a workspace with others. Workspaces are also isolating the administration part of the
work. An Office 365 admin can take care of adding members to the group or removing
from it because Power BI workspaces are bound to Office 365 groups behind the scene.

Workspaces provide Edit access and Read-only access. Because of that, Workspaces
are a great way to create a collaborative development environment. Multiple developers
can have access to the same content in a workspace with edit access.

Workspaces are better used for a development environment but not for the end-
user environment. The main reason is that having one workspace for a dev or user
environment makes it hard to develop if a developer makes a change; the end user will
be affected immediately. Managing multiple workspaces is not also an easy job. The
discussion about workspaces brings us to the next way of sharing, which I'll talk about it
in the next chapter.
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Power Bl Apps

You've learned previously about some of the methods of sharing content in Power BI,
such as Workspaces and Dashboard Sharing. In this chapter, I'll explain everything
about new Power BI Apps: a mechanism to share the content in Power BI in a way that
has security and governance together. Power BI App is an enhancement version of two
methods: Workspaces, and Content Packs (which is an obsolete method and replaced by
Power BI App) together! This chapter provides a full detailed guide on this method and
explains best practices for using it.

Power Bl Apps

Power BI Apps are a way of sharing content with end users. You already know about
the limitations of Dashboard Sharing and Workspace Sharing. The Power BI App
method is providing an extensive approach to sharing content for end users. With
Power BI Apps, you can share content with end users, without the worry to change
something in the development environment. Managing multiple environments is
much easier with this approach. An app can be shared with a group of people or the
entire organization.
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App Workspace

To start creating an app, you'll need a workspace. The reason that workspaces in Power
BI are called App workspace is that you can create an app on top of a workspace.

The content that you will have in this workspace can be selected for the App to be
shared with users. In the previous chapter, you've learned how to create and manage
workspaces. Figure 11-1 shows how to start the process for creating a new one.

Favorites
Search content...

Dashboards Reports Workl

¥ 20161022

‘ . My Workspace

APP WORKSPACES

<

Create app workspace

Figure 11-1. Create App Workspace
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App workspace is like a folder that is shared with a group of people. Set a name for
the app workspace. You can specify if users have access to this workspace via edit or
read-only. Please note that this way of access is only for people that you add to the group
directly, not for users of this App. Figure 11-2 shows a group being created, through
which you may provide users access to the new workspace.

Create a group

Name your group

Sample .a|—_~;>!
Group ID
sampleapp
Available
Private - Only approved members can see what's inside e
Members can edit Power BI content v

Add group members
Enter email addresses

Add

Save Cancel

Figure 11-2. Workspace Configuration
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After creating the app workspace, you should see a new workspace that is blank at
first. That blank workspace will resemble that in Figure 11-3.

18
Welcome to the/Sample App broup
You're on your way to exploring your data and monitoring what matters with all your group members.
Let's start by getting some data
Need more guidance? Try this tutorial or watch a video
Content Pack Library Import or Connect to Data
My organization Services Files Databases
Choose content
from
ou
Get A Get A Get A Get A
@ Samples < Solution Templates & Partner Shewcase Shiplar e

Figure 11-3. Workspace Created

Publish Content to App

For publishing content to the app, just simply publish it to the app workspace. Open
Power BI Desktop, go to Publish as shown in Figure 11-4, and select the app workspace
created. After publishing content into the new app workspace, you should be able to
publish an App as described in the next section.
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é t i —‘ II L_-I ::g:m L Tr:] I @ @

Refresh  Solution Partner New  New Hsh . Switch Manage New Publish
Templates Showcase Page ™ Visual ks Theme ~ Relationships  Measure ~

Resources Insert Themes Relationships Calculations| Share

Publish to Power B

Select a destination

[ Sample App p
Filters

sqinexus

o Select Cancel

Figure 11-4. Publish Power BI report to the workspace

Publish App

You can easily publish an app from the app workspace. Just click on the workspace, and
then from the list of dashboards and reports (see Figure 11-5), select any item you want
to be included in the app in the “included in app” column.
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6+ 7 o @
B pubish app -
Dashboards Reports Workbooks  Datasets Shawing & item Name (A-Z)
NAME ACTIONS OWNER CLASSIFICATION INCLUDED IN APP

Figure 11-5. Select content to include in the app

Then at the top right-hand side, select Publish App. Do that by clicking the
highlighted button that is shown in Figure 11-6.

Showing 6 item(s Name (A-Z) v
OWNER CLASSIFICATION INCLUDED IN APP
C s [ ve |
[ ve | C

Figure 11-6. Publish App
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Set a description and color for the app, as shown in Figure 11-7. You can also see how

many reports, dashboards, workbooks, and datasets are part of this app.

Access * /" Finish

Description =

DASHBOARDS

REPORTS

WORKBOOKS

DATASETS

Figure 11-7. Adding description and background color for the App

In the next tab, you will see the content. And you are also able to select the landing
page for the Power BI App. Figure 11-8 shows that being done.

. Sample App Sample Pubs App

Details Content Access *

Content that will be published:

DASHBOARDS REPORTS DATASETS

App landing page :;)
' Spedific content

- None

Pubs Sample (dashboard W

Figure 11-8. Setting the Landing page for app
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You can also set a group of people that you want the app to be shared with. That
group may be your entire organization, or it may be a specific subset of people.
Figure 11-9 shows how to grant permissions. When you’re done, click on Finish in

the upper right.

Details Content Access

Permissions *
(® Entire organization
O Specific individuals or group

(O To notify viewers that this app is available, publish it and then share the URL.

Figure 11-9. Access Control for the App

After publishing the app, users will be able to access it immediately. However, you
can share a link with them to make the app easier for them to access. Figure 11-10 shows

the link being shared.

SUCCESSFULLY PUBLISHED

Sample App

You can now share this link with everyone you have given access to. Users that were
given access can also install the app by visiting Get Apps.

https://app.powerbi.com/Redirect?action=0penApp&appld=225f ”

Figure 11-10. App published
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Getting an App

Users can go to their Power BI account page and click on Apps, and then Get Apps. They
will be able to see all apps shared with them, as illustrated in Figure 11-11.

AppSource ‘ Power Bl

Apps My organization More apps

®

By Reza Rad
Powwer B

Sample Pubs App

Get it now

Figure 11-11. Seeing list of apps

Users can simply Get an app of interest as shown in Figure 11-12. Then once the app
is installed, users are able to execute the app right away.
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Power Bl  Apps

fiearch content...

Sample App

Figure 11-12. App Installed

By clicking on the app, users will be redirected to the landing page (see Figure 11-13).
From there, users can explore the content in the app.

e |

Figure 11-13. Landing page for the app
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Changes in the App

You can apply any changes you want to the content in the app workspace. The changes
on workspace will NOT affect users until you “update app”. With the new update, they
will get the updated content. You can also “Unpublish” the app, and Figure 11-14 shows
the menu option for that purpose.

—+ Create B Publish app

Files

Edit group
Showin
Leave group

Unpublish App
—

Figure 11-14. Unpublish App

Isolated Environments for Developers and Users

One of the most useful advantages of using Power BI Apps is the ability to have two
separate environments: for Developers and for Users. The concept works merely based
on the fact that a Power BI App is always associated with a workspace. Workspace acts
like a developer environment, and Power BI App serves as an end-user environment.

Workspaces are developer environments, and Power Bl Apps are end-user
environments.

If you are a member of the developer team, you would have Edit access to the
workspace. Providing edit access can be done easily in the workspace configuration by
adding members to the edit access list as shown in Figure 11-15.
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Edit workspace

Name

Privacy

Private - Only approved members can see what's inside

[ Members can edit Power Bl content ] »

Workspace members

Enter email addresses

Add

[ reza@radacad.com Member o

EI Delete workspace Save Cancel

Figure 11-15. Edit access for workspace members in the developer environment

All users who have edit access can change the content in the workspace. Their
changes do not apply to the end-user environment until they Update the app.

Changes in a workspace do not affect the end-users’ environment until the app is
Updated.

As a developer, you might make some changes in the workspace. For example,
you might remove a chart from a report, and then save it. This process is illustrated in
Figure 11-16.
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Developer Environment

The visual here is removed,
and veport saved

6.68K

Figure 11-16. Developers can make any changes in the report in the development
environment

The end user will not be affected by such a change. End users will still see the full

report. For example, end users will still see the report as in Figure 11-17, even though the
first bar chart has been removed in Figure 11-16.
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crd_date

1506/1992  LADS1954

6.68K

Figure 11-17. End-user environment (Power BI App) will not be affected by
changes in the workspace until the app is updated

To sync the Developer and End-User environments, you need to update the app to
get the changes applied to the end-user side. Figure 11-18 shows such an update being
initiated.

~+ Create P update app

Showing 0 item(s) Name (A-Z) v

CLASSIFICATION INCLUDED IN APP

Figure 11-18. Update App will apply latest changes
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What About Data Refresh?

Data refresh and access to up-to-date data is always a big question that comes through
my presentations: Would I need to update the app, so end users get the updated data?
How would they access the data refreshed or up to date? The answer is that data will be
updated, if it is scheduled to refresh with a scheduling process determined at the dataset
level, or if it is LiveQuery or DirectQuery. Regardless of users or developers, the dataset
refresh is a different process.

If you have set up your dataset to be refreshed, then users will always have access
to up-to-date data. You don’t need to update the app for data changes. You just need
to update the app for structural changes (adding, modifying or removing tables, fields,
relationships, calculations), or visualization changes (adding, modifying or removing
visuals on the report).

Pros and Cons of Power Bl Apps

Following are some advantages of using Power BI Apps:

e Separate Environments for Developer and End User: The largest
benefit of this method is to have two separate environments: an
environment for developers to edit the Power BI content in a
collaborative workspace and another environment for end users to
consume the report. End users will be able only to view the reports,
and developers will be able to make changes.

Power Bl App is the best solution to have an Isolated developer and end-user
environment.

e Controlling multiple Power BI content: Similar to the workspace,
with the Power BI App, you can share multiple dashboards, reports,
and datasets at the same time. Controlling multiple contents means
less maintenance overhead compared to dashboard sharing, which is
one dashboard at a time.
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o External Sharing: Another great benefit of Power BI App is the ability
to integrate that with Azure B2B services and provide external
sharing. If you want to share Power BI content with people outside of
your company, you can do that with a combination of the Azure B2B
and Power BI App. Here is the blog post from Microsoft Product team
aboutit: https://powerbi.microsoft.com/en-us/blog/power-bi-
expands-access-to-intelligence-for-external-guest-users/

Power BI App is one of the newest ways of sharing in Power BI, and because of that
there are still some flaws to be resolved:

o Power BI Apps is not a full replacement of Content Pack: Users
cannot Make a Copy as they could in content pack. You might say:
What is the benefit of copying? The answer is: Power Bl is all about
self-service. There are always some users who want to be able to
create their version of the report. With Content Pack, that was simply
possible. They could make a copy and change their copy without
touching the original report. (read this blog post to learn how). With
the new app; they cannot change anything. They cannot make a copy.
Or if they are part of the group with edit access to the workspace, then
they CAN CHANGE the original! It is either too much power for them
or nothing.

o Immediate need for the app workspace administrator: Users who are
not the admin of the group, but only have Edit access, can publish
an app! Updating or publishing an app is too much access. Consider
a situation that users are using a published app, and suddenly
someone by mistake updates the app! It is critical that the admin of
app workspace be the only person who can publish the app or at least
can give this permission to a specific group of people.

o Changes in the Dataset Applies immediately: Power BI App is
separating developer and end-user environments, and the changes in
areport in a workspace don’t affect the end user until you update the
app. However, this functionality doesn’t work with the dataset in that
way. Power BI App and the workspace are sharing the same datasets,
so any changes on the schedule refresh or structural changes will
apply on both.
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Summary

Power BI Apps comes to replace the content pack and workspaces with one better
solution, and it is very promising. With this new combination, you will have the power
of both. You can use workspaces to group the content and give edit access to your power
users. And you can also use the content pack to share the content with the end users.

Power BI App is a very new feature, and many updates will come for this shortly,
including the following:

o Disassociating from Office 365 groups.
o Push app to uses without the need for them to install (get) it.
o Copying content between workspaces.

The above list is based on what Power BI team’s blog post mentioned as the roadmap
for Power BI apps.
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CHAPTER 12

Publish to Web

You've learned about three different ways of sharing content in Power BI so far. All of
the methods that we talked about before (Dashboard Sharing, Workspaces, and Power
BI Apps) need paid Power BI subscriptions for consuming reports. Users need to be
either a Power BI Pro or free account under Power BI premium capacity. Publish to
Web is another way of sharing Power BI content, which is free. Yes, you read that right;
with this method, you can share Power BI content with users who even don’t have a
Power BI account.

Publish to the Web is an easy way of sharing for public data. However, it has
some disadvantages as well. In this chapter, you will learn about this feature more
in detail, and you will learn what this feature is and how it is different from Power
BI Embedded. It will be a very long chapter if you want to learn about both Power
BI Embedded and Publish to the Web and compare them here. So, in this chapter,
I'll explain Publish to Web, and in the next chapters, you'll learn about Power BI
embedded and their differences. In this chapter, you will learn how easy is to share
your report with the public through a web page that can be your blog post, an HTML
page, or any other web pages. Some questions about this feature are also answered
through the content of this chapter.

What Is Publish to Web?

Once you have published your Power BI report into Power BI Service (or website), then
you can share it with others through creating a dashboard, or workspaces in Power BI.
What if you want to share it with the public through the Web? Let’s say you want
everyone to see the report and play with it (with all the interactive features that you have
in Power BI). The answer is: use Publish to Web. Publish to Web allows you to create

an embedded code for a Power Bl report, and use that code in a web page. This simple
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feature will enable everyone to access the report. They won'’t be able to edit the report,
but they will see the report, and the report will be fully interactive for them so they can
highlight items, select slicers, and drill down.

How to Do It?

Using the Publish to Web feature is very simple. All you need to do is first deploy or
publish the report into the Power BI website or service. And there click on the report (not
dashboard). Once you have opened the report, click on the File menu option and choose
to Publish to Web, as shown in Figure 12-1.

G Bxplore~ () Refresh 5 Pin Live Page

=¥ Featured dashboard

.7 Favorites

i Print curres age
-~ Sales

Publish to web
Embed this report for public access by anyone on the Internet

¥ Show

Dashboards

dh Reports 8% Units Market Share @% Units Market Share R1ZM

Figure 12-1. Publish to Web on the report
Then you will be informed about this feature in a message box that mentions this

step will create a link and embed code for you to share with the world through a website
or even email. Click on Create embed code as shown in Figure 12-2.
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X
Embed in a public website

Create embed code Close

Figure 12-2. Creating embed code

Because publishing to the web is all about sharing a report and apparently the data
in the report, you will be informed again to check the confidentiality of the data and
report and make sure you are sharing the content that is not harmful for an organization
or someone when it is viewable to the public. Figure 12-3 shows the confirmation screen
warning you to think twice about releasing confidential or proprietary information.

Embed in a public website

Publish Close

Figure 12-3. Warning; embed in a public website
After clicking on Publish, you will see the embed code plus a link to share through

email if you want. See Figure 12-4. You can also choose the size of the screen for the
embed code.
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Success!

Link you can send in email

! https://app.powerbi.com/view?r=eyrljoiMWUyNGRjZDAtYTYS0S00YjI4L\ |

Html you can paste into your blog or website

| <iframe width="800" height="600" src="https://app.powerbi.com/view?r: |

Size 800 x 600 px e
680 x 510 px

933 x 700 px Close

Figure 12-4. Embed code is created

You can browse the link immediately to see the report in your browser. Figure 12-5

shows the report that I've just published.

25
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15 15
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ond_date

&15/190 14/195

6.68K

Dea
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Ringer Ringer Dull  Hurter Pannel_ Ma arsen  Gissn  Bennet

Microsoft Power Bl e

EEEEEEes -
Dean Johmy Ak o 9 che
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nnes  Crare

17/11/2017 209:58 PM «13:.00

Figure 12-5. Access the report with the link produced
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For browsing the report, you don’t need to log in to Power BI service. In fact, people
viewing this report won’t need anything. As you see in the screenshot, the report is fully
interactive, and users can highlight, select, or deselect items.

You can also use the embed code and add it to your HTML page, or blog post
or wherever you want them to see in the report. Figure 12-6 shows an iframe tag,
which is the embedded code that places the report into an existing HTML page. After
adding the embed code, the full interactive report will be visible on the web page in
question.

€ Add Meclia A Visig

b /|| fmk | bguote del | ns | Emg | ul || of code | more  cosetags || crayon

F3016-87-32_08had_37.pag" alt="316-87-12_0Ehs_ 37" widthe"11967 helght="886" /rc/a:

for browsing the report you don't need to login to Power BI service. In fact people for viewing this report won't need anything. dnd as you see report is fully interactive and users can highlight,
1 deselect items.

Figure 12-6. Embedding into a blog post’s web page

Security Thoughts?

Think carefully about security and what you share, because what you share is out there
for anyone to access. The following sections highlight some issues to think about before
publishing to the Web.

What You Share Is for Everyone!

The first thing you might think of is usually security. How can you manage security on
this? The short answer is there is no security here. The report is shared through the Web,
or email, with EVERYONE. So everyone who has the link or embeds code can access the
report. They cannot edit it. But they can view it with no restriction.

Users Can Share It with Others!

A report that is published to the Web has a share section at the right bottom-hand
side, which is highlighted in Figure 12-7. Everyone can share this report with anyone
else through all social media channels: Facebook, Twitter, LinkedIn, sharing the link
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directly! This method of sharing is not secure. I do only recommend using this method
of sharing the data that you want to publish as a public report on your company’s or
organization’s website.

qty by title

IleEnnEees=- [T

Microsoft Power BI

Figure 12-7. All Sharing options from a Published to Web report

All Report Pages Are Visible

If you have a report with 10+ pages, all of them would be visible to browsers. You
cannot limit which pages you want to show and which you don’t. As an example,
the report you see above has more than one page, and you can view all of them.

I recommend creating different reports if you want to restrict some pages and share
them separately.

Publish to Web is only recommended for public data sharing in your organization’s
website with the public. There is no security option for Publish to Web; this method
should not be used for reports of the confidential data of businesses.
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Link or Embed Code Is Synchronized with the Report

If you make any changes to the report, all changes will be synchronized, because of the
link or embed code is just a reference to this report. So, people will always see the latest
version of your report. If you also want to keep the report up to date, you can schedule it

for data refresh.

Removing the Access Is Easy!

If, for some reasons, you want to revoke the access for everyone to the report, you can
do it easily. Just go to Power BI website or service, and under Setting, click on Manage
Embed Codes. Figure 12-8 illustrates.

Manage group storage
9 MB of 10 GB used

Create content pack

View content pack

519114

Admin Portal

== Manage gateways -

I
Settings

Dev tools

- [ Manage embed codes ]

Figure 12-8. Manage Embed Codes under your account

Then you will see the embed code created, and you can delete it by clicking the
Delete button highlighted in Figure 12-9.
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Power BI

Sales

“! Featured dashboard

77 Favorites

<> Getcode

[ Sales and Marketing Sample Active T/22/2016, 8:41:38 AM ] e

Figure 12-9. Delete the embed code

Please note that once you delete the embed code, no one would be able to access
this report from the public web. You will see a notification message like that in
Figure 12-10 to that effect.

Delete publish to web code X

Figure 12-10. Confirmation for Deleting the code

If you go ahead and delete the embed code, the link and the embed code will show
a message to public web users that the content is not available. Figure 12-11 shows this

message.

This content is not available.
Learn more about Power BI.

Figure 12-11. Publish to Web is removed, and page is not accessible anymore
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Central Monitoring for all Embed Codes

Publish to Web seems a frustrating option with all the explanation so far. There is a need
for an administration page to manage all embed codes there across the Power BI tenant.
The Power BI team recently added this feature to the admin portal of Power BI. Here is
the place that you can find all reports that are published to the Web, and you can remove
those from being published to the Web.

To go to the admin portal, click on the setting icon in Power Bl service. Then go to

Admin Portal as shown in Figure 12-12.

Manage personal storage L
41 MB of 10 GB used i

Create content pack

View content pack

[ Admin portal ]

Manage gateways
Settings

Manage embed codes

Figure 12-12. Admin Portal

Click on Embed Codes on the left-hand side, and you will see all embed codes
published by anyone from your organization (to access to the admin portal, you
need to be the Power BI administrator; you will learn about that in another chapter).
Figure 12-13 shows what the embed code listing looks like.
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Admin portal

Figure 12-13. Manage all embed codes in the Power BI tenant

For each report that is published to the web, there are two options: to view the
published report, or to delete it. Once you delete it, no one will be able to use the
published to web’s link.

Differences from Other Sharing Methods

If you played with Power BI before, you know that you can share your dashboards with
people in your organization. This feature is different from embed code. Here are some
differences between sharing dashboard and embed code:

e You Share a Dashboard, not a Report.
e Only those who have access to the dashboard will see the content.

o Dashboard link that is shared with the public won’t show anything if
they are not authorized to see it.

o Power BI Workspace or App is For Authorized Group of Users inside
or outside of Your Organization, not for everyone!

¢ Power BI Embedded is different from Publish to Web.

You Share a Dashboard, Not a Report

If you click on the ellipses button beside a dashboard, you can share it with others in
your organizations with their Power Bl accounts. Figure 12-14 illustrates.
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Power BI
Sales
“) Featured dashboard
v Favorites
Sales and Marketing Sample A

~ Sales

Sales and Marketing Sample
& Show: All content
Sales - sales@RADACAD.onmicrosoft.com

Dashboards

J+li Reports

Figure 12-14. Dashboard Sharing

Only Those Who Have Access to the Dashboard
Will See the Content

Once you share a report, you can choose who has access to see it based on their Power
BI accounts. You can give them Edit access if you want as well. Figure 12-15 shows the
dialog from which you provide authorization for others to access a dashboard
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Share dashboard

Share Access

Grant access to

@ Recipients will have access to the same data, reports, and werkbooks as you have in
this dashboard, unless their access is restricted by row-level security defined for the

dataset. Leamn more

~ Allow redpients to share your dashboard

~| Send email notification to recipients
Share Cancel

Figure 12-15. Authorizing users in the Dashboard Sharing

Dashboard Link Works Only for Authorized Users

Despite of having the dashboard link available in the Access tab of the sharing pane,
only authorized users can see the content when browsing the link. Otherwise, they will
see a message such as in Figure 12-16 that says they don’t have permission to view this
dashboard.
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®

Sorry, you do not have permission to view this dashboard. If you would like
to access this dashboard, please submit a request.

Request access

Figure 12-16. Unauthorized users don’t have access to the content in other
sharing methods

Power Bl Workspace or App Is for Authorized Group
of Users Inside or Outside of Your Organization, Not
for Everyone!

You can share dashboards, reports, and datasets with a workspace that is an Office 365
group in your organization. Figure 12-17 shows a number of such workspaces. Users
of the group associated with a workspace will have access to all content shared by the
group. Also, you can use Power BI apps to share content within your organization or
even outside of your organization with Azure B2B services. However, with Publish to
Web, any users who have access to the page will see the report, regardless of having a
Power BI account or not.
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Power Bl

=

() Featured dashboard
3¢ Favorites

 Sales

. M

Figure 12-17. Workspaces

Public Access or Organizational Sharing

Last but not least, the difference between Publish to Web and Sharing is all about
the difference between giving public access or sharing content through the
organization.

With Sharing dashboards or using Power BI workspaces and apps, you can share
content with other users. These users SHOULD BE Power BI users; they cannot
access content anonymously. They need to log in to Power BI service to access the
content.

With Publish to Web, EVERYONE accesses the report even if they don’t have a Power
BI account. They don’t need to log in. They can browse the page that contains the Power
Bl embed code with no restriction on viewing the report.
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Power Bl Embedded Is Different from Publish to Web

Now that you know about Publish to Web, I can explain how Power BI embedded works
in a nutshell. Power BI Embedded brings Power BI into applications. Yes, you can share
your Power Bl report through an application with API Keys. And you share the report
with application users, even if they don’t have Power BI accounts. However, you are
much more flexible here. You can choose which reports you want to share with which
users in the application. Power Bl Embedded is the way to bring Power BI experience
into an application with a security configuration enabled for users. I will explain in a
separate chapter how to use Power Bl Embedded. Stay tuned.

Publish to Web is not a secure, but is a free way of sharing and is for the public.
Power Bl embedded is a secure, paid service, and for specific people that you
authorize.

Summary

In summary, Publish to the Web is the only free way of sharing Power BI content. This
method of sharing doesn’t have any security bound to it. As soon as you publish a
report to the Web, anyone with that link will be able to access the report and the data.
This method of sharing is easy; however, is not recommended for confidential data.
This method is an only good option if you want to share some public reports on your
company’s public website.

Publish to the Web is entirely different from Power BI Embedded, so these two
methods should not be considered the same. In the next few chapters, I'll explain what
Power Bl embedded is and how it works.
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Embed in SharePoint
Online

So far, you've learned about four ways of sharing Power BI content. In this chapter, you'll
learn about another method of sharing, which is named Embed in SharePoint online.
Embedding in SharePoint online is an excellent method to share Power BI content
through a SharePoint portal. Because Power BI and Office 365 accounts are bound

to each other, this method of sharing is prevalent for SharePoint users. You can use
SharePoint as a portal for users to refer to it. Power BI content then can be easily shared
through that portal with Office 365 users.

How to Embed in SharePoint Online

To use this method, you need to have a Power Bl report published in the service. This
method only works for Power BI reports (Not Dashboard). To share a report with this
method, log into the service and open a Power Bl report. Click on the File menu and
choose: Embed in SharePoint online as shown in Figure 13-1.
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View~  Editreport | &5 Explore~ () Refresh 5P Pin Live Page

Save as
Save a copy of this report

&
[g] Print

Print current page

Publish to web
Embed this report for public access by anyone on the Internet

Embed in SharePoint Online
Get a link to securely embed this report in a SharePoint page

Export to PowerPoint (Preview)
Export this report as a PowerPoint presentation

Dowrind eport Prien) Il EEnsn=

Download a .pbix copy

Figure 13-1. Embed in SharePoint Online menu item in the Power Bl Report

The next step will generate a link that can be used in SharePoint. Just copy the link
from this step, as shown in Figure 13-2.

Embed link for SharePoint

Use the link below to securely embed this report in a SharePoint page. Learn more

https://app.powerbi.com/reportEmbed?reportid=de059571-e766-40b3-86de-3e1d427518de

Close
Figure 13-2. Get the Embed URL

The URL from Figure 13-2 is needed in the SharePoint online for embedding the
Power BI Report. Log in now to your SharePoint Online tenant. You can go to the Pages
section as shown in Figure 13-3.
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i Office 365 SharePoint

Home # EDIT LINKS

RADACAD Team Site

Get started with your site  remove s

Nour beand.
# EDIT LINKS

Documents

@Ne‘-‘: 1 Upload s Syne W

v [ Hame

Figure 13-3. Navigate to the Pages section of a SharePoint site

Create a New Site Page, or you can edit an existing page. Figure 13-4 shows creating a
new page.

Office 365 SharePoint

P Search rome

o RADACAD Team Site

Notebook

Pages ;

Site Pages
Site Contents
Recycle bin Name Modified By Modified
£ Edit al asdfsdfaspx Reza Rad Nowvember 30, 2017

8] something.aspx Reza Rad November 16, 2017
@] PASS Summit.aspx Reza Rad November 2, 2017

Figure 13-4. Create a new SharePoint Site Page
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Name the new page. For this chapter’s example, I'll name the page as “Power BI
Embedded into SharePoint Online.” Then click the Add icon to add a new object, and
select Power BI from the items list as indicated in Figure 13-5.

Home

RADACAD Team Site

B Save and dose

Power Bl Embedded in @
SharePoint Online Sample

2
X e
‘.‘ Events Hero mage L
E[ gallery
@
List Microsoft MNews
(preview) Forms
= 2 |W
Cffice 365 Pe Power B
video
k @ ~

Figure 13-5. Add a Power BI Object in the SharePoint page

The Power BI component is now inserted to your page. Click on Add Report (At the
time of writing this chapter, you can only embed report, not dashboard, into SharePoint
online) as shown in Figure 13-6.
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RADACAD Team Site

Bl Save and dose

Power Bl Embedded in @
SharePoint Online Sample

[ﬁ] Power Bl

Bl report on your page

Figure 13-6. Add the Report in Power BI Object

You can now paste the embedded URL from the previous step into this section. Do
so, and select the page (if Power BI report has multiple pages). See Figure 13-7 for an
example.
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EMBED IN SHAREPOINT ONLINE

Power Bl X

You can display reports from Power Bl by pasting
the link below.

Power Bl report link

de059571-e766-40b3-86de-3e1d427518de

Learn more
Page name

Page 1 W
Display

16:9 e

Show Navigation Pane
@ o~

Show Filter Pane

] Off

Figure 13-7. Embed using the link

As soon as you make these changes, you'll see the preview of the report on the page.

Figure 13-8 shows what that preview looks like.
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Haree

P Notfoliowing 12 Share
RADACAD Team Site

& save and dose + Your page has been saved| [N ERRIEY

You can display reports from Power 81 by pasting
the ik below.

Power Bl report link
de059571-#T66-4003-Bhcle-Je1d427518de

Power Bl Embedded in ®

Page name

SharePoint Online Sample rage
pisciand

169

Show Nanigation Pane

s E Pubs Data Analysis Report @ o

o Show Filter Pane.

s e . o

5.68K

Figure 13-8. Report embedded in the SharePoint page

You can now publish the page. Once the page is published, the Power Bl embedded
part will be part of the published page, as shown in Figure 13-9. The Power Bl report
embedded in the SharePoint online page will be interactive like a standard Power Bl report.

M RADACAD Team Site

+ Mew [ Send by email

Power Bl Embedded in SharePoint Online Sample

gty by title Pubs Data Analysis Report

BASASRE  S4MEEL

2.29K

Figure 13-9. The embedded report is interactive
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Sharing a SharePoint Page with an Embedded
Power Bl Report

After embedding the Power BI report into the page, let’s see how you can share it
with others. A SharePoint page can be shared with other SharePoint online users
(which usually are also Office 365 users). However, one important note is that

if a Power Bl report is embedded in this page, then users need to have Power BI
accounts to see it, and also their account should have access to that Power Bl report
as well. It means you need to manage permission in two locations: the SharePoint
online page and Power Bl report.

Access to SharePoint

You can share the page with other users. Simply click the Share icon at the top right-hand
side of the page, as shown in Figure 13-10.

RADACAD Team Site e

+ New [ Send by emad Publshed ‘_-'SJEC'a‘m
Power Bl Embedded in SharePoint Online Sample

gty by title Pubs Data Analysis Report

BASAMT MMM

2.29K

Figure 13-10. Sharing the SharePoint page

You can then add people from Office 365 accounts into the list. Figure 13-11 shows
three people being added, and you can specify a personal message to go along with the
invitation.
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Share 'RADACAD Team Site a

Invite people
B PowerB| Freex Reza Radx No PowerBlx

Shared with

SHOW OPTIONS

Figure 13-11. Sharing Options in the SharePoint

Figure 13-11 shows that the page I'm sharing is with the following three accounts:

e Power BI pro account; this is the account named “Reza Rad” in

screenshot.
¢ Power BI free account.

¢ An Office 365 account with no Power BI license in it.

Power Bl Permission

Users also need to be permitted to access the Power Bl report. To handle their
permission, you can use the Manage Permission part of dashboard sharing. Figure 13-12

highlights the button.
To manage permission on every item (dashboard, report, or dataset) individually,

you can go to the Dashboard in Power BI service, click on share, and go to the Access tab.

Then click on Manage permissions.
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Share dashboard

Share |Access

The following have access to this dashboard

Search

MNAME ACCESS
Reza Rad Owner
Reza Rad Read

Mana ge permissions

Close

Figure 13-12. Manage Permissions in Power BI Service

Manage permissions will show you a detailed list of access to the dashboard,
reports, and datasets. On the left-hand side of the Manage Permissions section,
highlighted in Figure 13-13, you will see related reports and datasets. You can click
on the report.
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@ Sample Dashboard ... Showing 2 recipient(s) g
Related content | rEciPENTS EMAIL ADDRESS CURRENT ACCESS
T e Reza Rad Reza@RADACAD.onmicrosoft.com Cwner

e Reza Rad reza@radacad.com Read

WORKEOOKS

DATASETS

Figure 13-13. Managing access to each individual content object (Dashboard,
report, dataset)

By clicking on a report or dataset, you will see the permissions specified for that
object. And you can change the permissions. For example, Figure 13-14 shows that
user reza@radacad.com has Read and reshared access to the report being examined.

ah Pubs 20171127 I

Figure 13-14. Add user to the permission list of the report

Now, let’s see what each user will see when they log in to their page. A user who
is a Pro user, and the content is shared with him/her in Power BI service, and the
page is shared with him/her in SharePoint Online, will see the page fully visible as
in Figure 13-15.
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SharePaint 3 ? Reza Rad !

RADACAD Team Site My:accounts -

,
F Mew = Send by email 9 Reza Rad
: e e

My account

Sign out

IIII.IIIIII----_
Page 1

Figure 13-15. Power BI user with right licensing and right permission will see the
report and page fully visible

Other users, however, can’t see the page entirely. If users don’t have a Pro
subscription, or if they are not part of a Power BI premium subscription, they can’t see
the content and will see an error as shown in Figure 13-16.

1&" Share
RADACAD Teamn Site

+ New [ Send by emas Published 1/182018 m

Figure 13-16. Non-Power BI user, or users with no paid licensing won't be able to
access the report

The important takeaway from this chapter’s example is that users need to have a
Power BI account. The Power BI report should be shared with them in the service, and
the SharePoint page should be shared with them. Power BI accounts only can use a page
if they are part of a premium capacity or a Power BI pro account.
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Advantages and Disadvantages

Like all other methods, this method also has pros and cons. Advantages of Embed in

SharePoint Online include the following:

One portal for all content: With SharePoint online, you can share
other documents as well, so why not use it for all other documents,
and also the Power Bl report? You can have one portal that is the
central sharing portal for your Office 265 tenant. Users usually love
the integrity.

Embedding is simple: Unlike Power BI Embedded, embedding in
SharePoint online is easy. You just get the URL and embed it into a
Power BI object in the SharePoint online. You don’t need to write a
single line of code for that purpose, but with Power BI Embedded you
do need a developer.

Disadvantages of Embed in SharePoint Online are that:

Power BI Service Golden Plate is missed: One of the great aspects

of Power BI components is the service. If you use embedding in the
SharePoint, then users will use that as the portal for reports. Power

BI Service has many exciting features, which may not be well used in
this scenario, such as Alerts, feature dashboards, the dashboard itself,
Q&A, and many other items. Users can still log in to Power BI service
and see the report, but the experience that you create for them with
SharePoint online would not be there.

You have two places for managing permissions: At the time of
writing this chapter, you need to manage permission in Power BI
Service, and also in SharePoint online. This would take some time for
maintenance, and also some reconciliation to check on those people
who have access to the page are always permitted to read the report
or not. Hopefully, this issue resolves quickly in the next few version
upgrades of Power BI Service.
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Summary

In summary, embedding in SharePoint Online is an easy way of adding an interactive
Power Bl report into a SharePoint online page. This method gives you the ability

to have a central SharePoint portal for all your content as well as Power Bl reports.
Users do need to be part of a paid Power BI subscription to use this feature. However,
they will lose the functionalities available for them in the Power BI service, because
those are not available in SharePoint. In the next chapter, you'll learn about Power BI
Embedded.
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Power Bl Embedded

Power Bl leverages a very powerful method of sharing named Power BI Embedded. This
method of sharing is important because of mainly two specific features of it. With this
method of sharing, you can share Power BI content in your custom application, and you
can share it with your custom application users, regardless of if they have or don’t have
Power BI accounts. In this chapter, you will learn everything about Power BI Embedded,
including but not limited to scenarios of using it and how to implement it.

What Is Power Bl Embedded?

Power BI Embedded is embedding an entire or part of a report, dashboard, or dataset
with Q&A in a custom application. This way of embedding is fully secure because it will
leverage authentication keys and tokens. This way of embedding is not like Publish to the
Web. Publish to the Web is not a secure method. However, Power BI Embedded is a fully
secure method and customizable.

When to Think of Power Bl Embedded?

You usually need to think of this method when you have main scenarios like these:

¢ You want to share a Power BI report with users who do not have
Power BI accounts.

e You want to embed Power Bl report inside your custom application.

Examples of these scenarios involve an ISV company, which has customers from
all other companies; their Office 365 tenant might be entirely different for every single
company. If the ISV company wants to share a Power Bl report to all clients, then it means
it has first to create Power Bl accounts for each client in their tenant, and then publish the
Power Bl report separately to each tenant. This process involves lots of extra work.
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Power Bl Embedded is a big help for our ISV company mentioned above. An ISV
company simply can embed Power Bl reports in a custom ASP.NET application, and
then create users and passwords as part of the application. The username and password
of the application are not Power BI users, of course. Everyone who has access to that
page would be able to review the report.

What to Know?

There are a few things you need to know before choosing Power BI Embedded as your
method of sharing:

o Licensing of Power Bl Embedded is Different, it is calculated based
on buckets of Page Renders.

o Power BI Embedded doesn’t have all the features of Power BI services
(such as subscription, alerts, etc.).

e Youdo need a web developer to take care of embedding and any
further changes.

Power BI Licensing in normal form is per user; Pro user must pay a monthly fee to
use Power BI. Power BI Embedded is different. Page renders are counted and depend on
which bucket of the page render you fall into as there is a different licensing plan for it.
You will read more about licensing a bit later.

When you use Power BI Embedded, you won'’t be using Power BI service. As a
result, you will not have features such as Usage Metrics report, Alerts, subscriptions,
and features like those which are specific to the service. You can obviously
implement anything you want, but for those, you need to have a good web developer
on your team.

Power BI Embedded is embedding a report into an application, and it needs a web
developer to take care of this process. It is not just about the embedding itself, which may
be a one-off process. When you embed the report into your application, then all other
requests come after that. You would need to manage user and membership for your web
application. You may want to have usage analysis of the report; you may want to have
different levels of access to each report. Every single extra feature comes as a request for
aweb developer to implement. It is obviously possible to implement, but these are all
coming at the cost of hiring a web developer.
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Myths

Power BI Embedded enhanced significantly recently. There are many myths about this
method that need clarification:

o Power Bl Embedded only works with Live Connection,
not with Import Data nor scheduled refresh. This statement
is a myth.

o Power Bl Embedded does not support all data sources. This
statement is a myth.

e You can only embed Power Bl report, not a dashboard nor Q&A.
This statement is a myth.

e Row-Level Security is not possible with Power BI Embedded.
This statement is a myth.

Many of the above statements were correct at the very beginning phase of the
Power BI Embedded. However, with heaps of updates recently and enhancements
in this technology recently, you can achieve all items mentioned above with Power
BI Embedded. For your peace of mind; there is a team in Power BI only focused
on Embedded features, and they are working hard to bring more features to this
technology regularly.

Licensing of Power Bl Embedded

Power BI Embedded is based on page renders. Every time you open a page with a
Power BI object on it, that action of opening triggers what is considered as a page
render. If you click on a slicer, then the page renders again. If you click on a column
chart, and that click causes another part of the report to slice and dice, then that too
counts as another page render.

You can view the current pricing at from https://azure.microsoft.com/en-us/
pricing/details/power-bi-embedded/. It's important to think through your usage
patterns so that you can make the right choices around pricing.
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Implementing Power Bl Embedded

If you are a developer and want to learn how to use Power BI Embedded, then start by
downloading the example code used in this chapter. That example code is available from
the following URL:
https://github.com/Microsoft/PowerBI-Developer-Samples/tree/master/
App%200wns%20Data
This example is one that Microsoft makes freely available.

Power Bl REST API

We will be using Power BI REST API, which is at the moment version 2. If you download
the sample code above, then you don’t need to download API separately. However, if you
are starting a new project, you can go to Nugget Manager in Visual Studio and search for
Power BI REST API.

The new version of Power BI REST API has MANY features. In fact, there are so many
features that they cannot fit into a single chapter. In this chapter, we'll focus on a few
functionalities that are useful for integrating a report into your application.

Step 1: Register Your Application

The first step is to register your application. What does that mean? Any application that
wants to interact with Azure should be registered and authorized through a process.
There are two ways to register your application: one is simpler to start, the other one is

simpler to maintain. :)

Register Through App Registration Website

Go to https://dev.powerbi.com/apps and register your application from there. It
is a very easy process, so let’s have a look. Log in to your Power BI account first, as
shown in Figure 14-1.
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m Power Bl for Developers

Register an Application for Power Bl

Register a new application that can be used to call Power Bl APIs

Step 1 Login to your Power Bl account

Create a new application with just a few simple steps. Once created, you can make any subsequent changes to your app
details via the Azure Management Portal.

Sign in with your existing account Don't have an account? Get one for free.

Figure 14-1. Register an Application for Power Bl

After signing in, you can specify a name for your application (just to be able to find it
easier in a list of applications). Also, select the application type. Figure 14-2 shows both
name and type.

m Power Bl for Developers

Register an Application for Power BI

Register a new application that can be used to call Power Bl APls

Step 1 Login to your Power Bl account

Welcome, Reza Rad! (Wrong account? No problem, logout and try again.)

Step 2 Tell us about your app
Let's start with some basic details.

App Name:
RADACAD Sample App

App Type:
Specify the type of app. Use 'Server-side Web app' for web apps or Web APls, or "Native app' for apps that run on client devices (Android, i0S, Wi

Server-side Web app
Server-side Web app

Native app

Figure 14-2. Server-side Web App Selection
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There are two types of applications: Server-side web app, and Native app. What is the
difference?

e Server-side Web App: An application that runs on a server, and is
browsed through by clients, such as web applications and mobile
applications in most of cases.

o Native App: an application that builds to run in a specific

environment, such as a Console application.

Types of Integrating Power Bl Content into Your Application

Before selecting the right application type, you need to understand that there are two
types of integrating Power BI content into an application:

o Integrating without a Token: You are integrating content into your
application, and you will be using Power BI users for access to the
content. The above statement means that everyone who wants to
look at the content should have a Power Bl account.

o Integrating with a Token: You are integrating content into your
application, and you are NOT using Power BI users. You will be
managing user authentication through your application. Users may
not even have Power BI accounts.

In this example, we are talking about integration WITH a Token.

Very Important: If you are using the method of integration "With a Token," then no
matter what type of application you are writing, you have to choose Native App from the
type of application above, even if you have a web/mobile application.

After selecting a Native app, then set a redirect URL. For this example, you can
simply set it to be: http://localhost:13526

This redirect URL is not that important; it is about where to redirect. You can even set
it to be other URLs.

The next step is to decide what permissions you want for this application. As you can
see in the below image, there are different levels of permissions you can apply. It is not
usually a good idea to give full permission to an application; however, for test purposes,
you can select all permissions in the list, as shown in Figure 14-3. For this example, you
might only need Read All Reports.
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Redirect URL:
A valid URL

http:/flocalhost:13526

Step 3 Choose APIs to access

Select the APIs and the level of access your app needs.

Dataset APIs Report and Dashboard APls Other APIs
v Read All Datasets v Read All Dashboards + Read All Groups
v Read and Write All Datasets v Read All Reports v Create Content

' Read and Write All Reports

Figure 14-3. Choosing API access

Register Your Application

The last step is to click on Register your application; you will get a Client ID. Figure 14-4
shows how that Client ID will be presented, and I have elided my own ID from the image
in order to keep my ID secure.

Step 4 Register your app

Once you've set everything the way you want it, click the button below and we'll register your app. Your client ID and secret
(for web apps only) will appear below. Be sure to copy the values into your app. By clicking the Register App button, you
have accepted the terms of use.

Register App

Client ID:

Figure 14-4. Client ID

If you register a server-side app, you will also receive a Client Secret along with Client
ID. Client ID (and Client Secret) are important factors for your application to be able to
interact with Azure and Power BI service.
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Register Application Through Azure Portal

Another method of registering application is through Azure Portal. Go to http://
portal.azure.com for this way of registration. The previous method of registration
is easier and more user friendly. This method is much better for maintaining an
application. With the previous method, there is no way of maintaining an application.
You can only initiate registration from there. If you want to change permissions or
anything related to the application, later on, the only way is through this method:
Azure Portal.

In the Azure Portal, go to Azure Active Directory. Figure 14-5 shows the directory
dashboard.

Dashboard v  + Newdashboard 7 Editdashboard (G Share " Fullscreen (i Clone [ Delete

Azure Health
MY RESOURCES

i virtual machines q
8 SOL databases ﬁl ﬂ

Marketplace Help + support

Azure Active Di
Monitor
} Security Center
i} Billing
pa Help + support
* Adwvisor

More services >

Figure 14-5. Azure Active Directory
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Then go to App Registrations, as in Figure 14-6.

ysoft Azure radacad

radacad

Azure Active Dire

&) Overview
t;  Quick start
MANAGE

& Users and groups

Enterprise applications

[ i®  App registrations

i Application proxy
a Licenses

Figure 14-6. App Registrations in Azure Portal

Here you can register your application. Or you can even find your existing
application. The screenshot in Figure 14-7 shows the RADACAD Sample Application that
I registered earlier.
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radacad - App registrations

radacad - App registrations

0 Overview
[ . N
¥ Quick start
w
MANAGE
o &' Users and groups
° I Enterprise applications
] I8 App registrations
& E!  Application proxy
-
= a Licenses

» Azure AD Connect
«= Domain names
Mobility (MDM and MAM)
Password reset
Company branding
L} User settings
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Figure 14-7. App Registration Configuration

Web app / API
Web app / API
Web app / AP
Native

Web app / AP

After selecting the application, you can go to Required Permissions as shown in

Figure 14-8. There, you can set up permissions for the app.
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radacad - App registrations RADACAD Sample App Settings

D Sample App # O X Settings
} £ Settings # Manifest [ [ Fitter settings
= Essentials
GENERAL
Display name Application ID
- RADACAD Sample App ¢1b27e6d-b3dc-4608-adf1-78bf32cd2cde Properties >
Application type Object ID
Native 4dbe18be-355d-4828-bcb0-0a635cebbect = Redirect URls >
Home page Managed application in local directory
e Log on to the app to create a local instance i Owners >
All settings =
L AP1 ACCESS
- Required permissions >
= Keys >
? TROUBLESHCOTING + SUPPORT
£ K Troubleshoot >
. aa  New support request >
a

Figure 14-8. Permission settings for App

For Power BI apps you will find two sets of Permissions: for Power BI and for Azure
Active Directory. After selecting the set, then you can select permissions as required,
and as shown in Figure 14-9. Then save your settings. Don’t forget to click on Grant
Permissions after saving. Otherwise, permissions won’t be granted!

o You arw sdding prrmisaionds) 1o your sppikasion, sy wil heve 1o consert even # they've

GO n APPUCATION FIAMI.  DELIGASED PIRMIS... “h armacy done 1 previouy.
ropeies > 2t (Mherosoh Power Bl Reporting e — [0 ] AMPLICATION POAMMSIOHS ——
L Fackanet LN Sctive Biemctony Micsonoft Anuem et [0
2 apphcation permvinons avalatis
o & Owners > —
[ [T sraumis Acans
L o s
| Rt s Wit 58 B @ Mo
. Farrguired prrisisen >
of | View users Grouges 2 Mo
= >
[ View sl Grsups @ Ho
o o | View wi Bepors [preview) S Mo
* ? o | Ereste cantent (preview o Ne
® » W [ View comtent properties psevien) LA
L o | Road and Weite o Datasets o e
(o] o [ View all Datesets ® No
a2 o | View sl Duihboars [preview) o Na
- o | Acd data to 2 user's dataset ipreview] @ Mo

Figure 14-9. Granting permission for App
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You can check permissions assigned in the list later if you want. Just bring up the
page again, as shown in Figure 14-10.

Required permissions

o Add | € Grant Permissions H @ Oelete
AR APPLICATION PERMI... DELEGATED PERMIS... APPLICATION PERMISSIONS. ~  REQUIRES ADMIN =
Power Bl Service (Microsaft Power Bl Reporting and .. 0 0 Mo application parmissions available,
Windows Azure Active Directory (MicrosoftAzureAct.. 0 9
W DELEGATED PERMISSIONS “ REQUIRES ADMIN
+  Read hidden memberships & Yes
v Signin and read user profile © No
~  Read all users’ basie profiles @ No
+  Read all users’ full profiles D Yes
v Read all groups  Ves
+  Read and write all groups G Yes
+ Read and write directory data & Yes
+  Read directory data @ Yes
+  Access the directory as the signed-in user @ No

Figure 14-10. Permissions granted

The process of registering your application is done, so now the next step is to start
scripting and coding of your application with Power BI REST API.

Step 2: Authenticate

Every application that wants to interact with the Azure environment should go

through an authentication process. This authentication process is passing Client ID

(and sometimes Client Secret) to Azure and getting an authentication code. From this
authentication code, an access Token can be fetched. This access token is a property that
should be involved in every request sent from your application to Power BI and Azure
afterward. Without this access token, your requests will fail.

Get Access Token

You need to get an access token to interact with Power BI REST API. This access token
can be fetched through a process of authentication with Azure. The process itself requires
atleast a full chapter to explain. Figure 14-11 shows a flow diagram of the process.
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Figure 14-11. Process to get Access Token

I'm not going to explain details of this flow in this book. If you are interested in the

details, read the following document:

https://docs.microsoft.com/en-us/azure/active-directory/develop/

vi-protocols-oauth-code

You don’t really need to know all the details that are behind the scenes. It takes only

a few lines of code to do the needed work.

Get Access Token from C# Code

After opening the sample code, go to the Web.Config file. Look for the lines of code that

are highlighted in Figure 14-12.
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D PowerBlEmbedded_ AppOwnsData - Microsoft Visual Studio
File Edit View Project Build Debug Team Tools Test Analyze Window Help
- R B-2 WP = O = | Debug ~-| AnyCPU = | Firefox ~ & = | B - -

& EmbedReport cshtml HomeController.cs EmbedTile.cshtml Web.config” & % Ml Solution Explorer

<homl version=®1.8% encoding=utf-8°#» 5 e | =
i N ¥ @ o-58 0|k
] For more information on how to configure your ASP.NET application, please visit earch Solution Explorer (Ctrl+;)
2 | Slacazatt cuncla ik i - ﬁ]mm ‘PowerBlEmbedded AppOwnsData' (1 project)
=l ¢configurationy 4 5T PowerBlEmbedded AppOwnsData
(ccnfigScctinn;y b & Properties
£ ¢!-- For more information on Entity Framework configuration, visit http://go.microsoft.com/ful | | b wm References
: ¢section name="entityFrosework” types"System.Data.Entity.Internal.ConfigFile.EntityFrameworkSe App_Data
18 a b App_Start
e B Content
<add key="webpages:Version™ values"3.0.8.8% /> b Controllers
<add keys"webpages:Enabled” value="false™ /> 1 Pt
<add key="ClientValidaticnEnabled™ value="true® /»
<add keys"UnchtrusivelavaScriptEnabled” ualuss"true” /3 b Models
] scripts
<add key="suthoritylrl” value="https://login.windows.net/compon/oauth: z{g ;M izef /v 3 Views
<add key="resourcelirl” valus="https://analysis. ulngﬂ§ net/powerbifapi” &) faviconice
<add key="apilrl” value="https:/fapi. E"'_"f bi. ;ﬂ,{ b &) Globalasax

<add keys="eabedUr1Base” values=" /> Sy packages.config
<add keya"clientId™ val /> . Project_Readme.htmi
<add key="clientSecr ML 5 €= Start
<add keys"groupld” = W artup.cs
b 4 Web.config
) s % . ERERL 2l Team Explorer Class View
<l-= Mote: Do NOT leave your credentials on code. Save them in secure place. -->
<add key="pbilsername™ values" Iy Properties

<add keys"pbiPassword™ value="TIIIEEEN" /- P. BlEmbedded Data Seluticn Py
\pp P
<!app5e!tinsss Ef Il!‘ &
<system.web>
32 <authentication mode="Mone™ /> > 8 M
100% ~| @€ Rerafad, 3daysage | 1author 2changs | 4 [3 (Name)
Active contia

Figure 14-12. Web.config settings

In the web.config file, you will see some settings such as API URL and EmbedURL and
some other configurations. Leave these as is. Then put your CLIENT ID there (the one you
got from the previous step of registering your application). For this example, you don’t
need Client Secret. Also, you need to specify your Power Bl username and password. Make
sure that these are saved in a secure place, and are fetched from there when needed.

Sample Application Structure

The sample application used here is an MVC application that has three layers: Model,
View, and Controller. I'm not going to explain details of that; you need to read a book

to understand how MVC works. As a very basic definition; View is a presentation layer,
Controller is a business layer and code logic, and Model is the content passed from
Controller to View. The Authentication process and getting Access Token in this scenario
happen in the controller.

Authentication Process

If you open HomeController.cs under Controllers folder, then you will find the first
method EmbedReport(), which is doing the authentication process in the very first few
lines that are highlighted in Figure 14-13.
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bedRepon.c Web.config® ~ | Salution Explorer
T PeweBlEmbedded_AppOwniDats -] 42 PewerBiEmbedded_ppOwnilsta Controllers. Home =@ EmbedTile( = Blo-5Cco@| op-
: " t Search Sohution Explorer (Ctrie
:Jbli( asyne Task¢ActionResult> EmbedReport() 53] Solution PowerBlEmbedded AppOwnsDats (1 project)

4 T PowerBIEmbedded AppOwnsData

ar error = GetWebConfigrrors();
var e 2l b 50 Properies

if (error te null)
{

b o8 References

return View(new EsbedConfig() fipp_Data
{ 3 App_Start
ErrorMessage = error 3 Content
13 H a Controllers
3 1 b ac* HomeControllers
- b fonts
I/ Create a user password 1s
var credemtisl = new User dredentisl(Username, Password); o
- b scripts
a3 /i Authenticate using created cre 1s 3 Wiews
a3 var suthenticationContext = new futhentic Context{AuthorityUrl); i) faviconico
45 var suthenticationResult = owait a nContext.Ac (Resourcevrl, Clientld, credential) b 5) Globalasax
. 4 packages.config
if (authenticationResult == null) 3.0} Project Resdme.himl
e { ) P a6 Stertup.cs
return View(new Esbzdionfig() - K, i
51 { Schution Explorer [
Errortessoge = “Authentication Failed.”
0
- }
56 var tokenCredentials = new Token ials(suthenticationResult.AccessToken, "Bearer™); | e
i

// Create 8 Power BI Client objec will be used to call Power BI APTs.
using (var client = new PowerBICLlient(new Uri(Apiurl), tokenCredentials))
{ -

Figure 14-13. Getting the access token through C# Code

The authentication process, in general, includes passing credentials to
AuthorityURL and getting the result back if the application has the access, and
authentication goes through correctly, and then you will get a result that you can
fetch Token from it. The token then will be used in creating a new instance of Power
BI Client. Power BI Client is the main object that should be created from REST API to
interact with Power Bl service.

Power BI Client Object

Power BI Client object is the main object that needs to be created to interact with
Power BI Service. As you've learned above, you need to have the access token for
this step. You just need parameters to create a Power BI Client object: ApiURL
(which is static) and token (which is gained through the authentication process
above). For example:

var client = new PowerBIClient(new Uri(ApiUrl), token credentials);

After creating the PowerBIClient object as shown in this code snippet and in
Figure 14-14, you have access to a massive amount of information from Power BI Service,
and you can implement many actions through it.
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b {} PowerBlEmbedded_AppOwnsData - @ PowerBIClient(Microsoft.Rest.Sen
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Figure 14-14. PowerBIClient Object

Step 3: Embed Content

In this step, you will learn about codes and the method to embed the content into your
application after registration and authentication of the application.

Get List of Reports

For this example; I'm going to Embed a report into a web page, so I will get a list of
reports first (you can even directly mention the report Id). I'll use the following code for
that purpose:

// Get a list of reports.
var reports = await client.Reports.GetReportsInGroupAsync
(GroupId);

// Get the first report in the group.
var report = reports.Value.FirstOrDefault();
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if (report == null)

{
return View(new EmbedConfig()
{
ErrorMessage = "Group has no reports."
D;
}

As you can see, the function used is GetReportsInGroupAsync. This function simply
returns all reports under a group. Group Id is specified in the web.config file. Notice that
Id is not the name of the group. The names that you see for group, dashboard, report,
and dataset are just display labels. Each object in Power BI has an ID that is a unique
identifier (GUID). You can easily find it when you browse the group in Power BI Service
through URL, as shown in Figure 14-15.

€ O &  nhttps://app.powerbi.com/groups/4d1b246d-6913-404f-acd4-61a4a558bedd/contentlist

2 Most Visited @ Getting Started VGA @ Power Bl - Sample - Cl... W) Color Theme Generat... €% Submit MVP Activity @ Wecou

FW " PBI 20170602 WS

Search content...
Dashboards Reports Workbooks Datasets

" Apps
NAME

2  Shared with me s :
3 Sample Dashboard
= Wo 5 >

Figure 14-15. Getting the workspace ID

These Ids can then be used for Power BI REST API functions.
The function above will return the first report on that list because I've used
FirstOrDefault() function. You can easily mention any other reports if you want to.
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Creating Embed Content

In the MVC application, the next step is to create the embed content and push it to the
view. The following lines of code generate the embed content:

// Generate Embed Token.
var generateTokenRequestParameters = new GenerateToken
Request(accessLevel: "view");
var tokenResponse = await client.Reports.
GenerateTokenInGroupAsync(GroupId, report.Id,
generateTokenRequestParameters);

if (tokenResponse == null)

{
return View(new EmbedConfig()
{
ErrorMessage = "Failed to generate embed token."
1);
}

// Generate Embed Configuration.
var embedConfig = new EmbedConfig()

{
EmbedToken = tokenResponse,
EmbedUrl = report.EmbedUrl,
Id = report.Id

}s

return View(embedConfig);

JAVA Script in the Web Page

In the EmbedReport.Chtml page, which is a view web page, you need a JavaScript
section to embed the content into the page. Here is the JavaScript code:

// Read embed application token from Model
var accessToken = "@Model.EmbedToken.Token";

// Read embed URL from Model
var embedUrl = "@Html.Raw(Model.EmbedUrl)";
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// Read report Id from Model
var embedReportId = "@Model.Id";

// Get models. models contains enums that can be used.
var models = window[ 'powerbi-client'].models;

// Embed configuration used to describe the what and how to embed.
// This object is used when calling powerbi.embed.
// This also includes settings and options such as filters.
// You can find more information at https://github.com/Microsoft/
PowerBI-JavaScript/wiki/Embed-Configuration-Details.
var config = {
type: 'report’,
tokenType: models.TokenType.Embed,
accessToken: accessToken,
embedUrl: embedUrl,
id: embedReportld,
permissions: models.Permissions.All,
settings: {
filterPaneEnabled: true,
navContentPaneEnabled: true

};

// Get a reference to the embedded report HTML element
var reportContainer = $('#reportContainer')[0];

// Embed the report and display it within the div container.
var report = powerbi.embed(reportContainer, config);

As you can see, Embed Token is required for the embedding part. In addition, the

embed content comes from the controller.

Testing Application

If you run the sample application, you can check and see how the embedding Report in

application works. It should work perfectly, as shown in Figure 14-16.
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€ @ localhost:42734/Home/EmbedReport ¢ ja
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Embedded Report

The following report is the first report found in the given group. Please feel free to change the code to match your needs.
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Figure 14-16. Report Embedded into the application

As you can see, the report is integrated into my application, which is running on
my localhost. This method of embedding works with any report, sourced from any data

source with any connection type.

Getting a List of Dashhoards

There is a function that returns a list of dashboards for you, and you can easily
select dashboards you want. The functions GetDashboardsInGroupAsync or
GetDashboardAsync, along with others highlighted in Figure 14-17, provide you
information about dashboards.
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LTI I

client.Dashboards.get.GetDashboardsInGroupAsync(GroupId);

" GetDashboard -

®; GetDashboardAsync

@; GetDashboards

®; GetDashboardsAsync

@; GetDashboardsinGroup

redConfig() ®; GetDashboardsinGroupAsync

@ GetDashboardsinGroupWithHttpMessagesAsync
@ GetDashboardsWithHttpMessagesAsync

S GetDashboardWithHttpMessagesAsync v

: in the group.
irds.Value.FirstOrD

"Group has no dash

Figure 14-17. Dashboard functions for Power BI REST API

After fetching a list of dashboards, that list can then be presented for a user to view
through the following script:

// Get a list of dashboards.
var dashboards = await client.Dashboards.get.GetDashboards
InGroupAsync(GroupId);

// Get the first report in the group.
var dashboard = dashboards.Value.FirstOrDefault();

if (dashboard == null)

{
return View(new EmbedConfig()
{
ErrorMessage = "Group has no dashboards."
1);
}

// Generate Embed Token.

var generateTokenRequestParameters = new GenerateToken
Request(accessLevel: "view");

var tokenResponse = await client.Dashboards.Ge
nerateTokenInGroupAsync(GroupId, dashboard.Id,
generateTokenRequestParameters);
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if (tokenResponse == null)

{
return View(new EmbedConfig()
{
ErrorMessage = "Failed to generate embed token."
1);
}

// Generate Embed Configuration.
var embedConfig = new EmbedConfig()

{
EmbedToken = tokenResponse,
EmbedUrl = dashboard.EmbedUrl,
Id = dashboard.Id

}s

return View(embedConfig);

Embed Dashboard

Finally embedding a dashboard is similar to embedding a report. Here is the code to
embed a dashboard:

// Read embed application token from Model
var accessToken = "@Model.EmbedToken.Token";

// Read embed URL from Model
var embedUrl = "@Html.Raw(Model.EmbedUrl)";

// Read dashboard Id from Model
var embedDashboardId = "@Model.Id";

// Get models. models contains enums that can be used.
var models = window[ 'powerbi-client'].models;

// Embed configuration used to describe the what and how to embed.

// This object is used when calling powerbi.embed.

// This also includes settings and options such as filters.

// You can find more information at https://github.com/Microsoft/
PowerBI-JavaScript/wiki/Embed-Configuration-Details.
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var config = {
type: 'dashboard',
tokenType: models.TokenType.Embed,
accessToken: accessToken,
embedUrl: embedUrl,
id: embedDashboardId

};
// Get a reference to the embedded dashboard HTML element
var dashboardContainer = $('#dashboardContainer')[0];

// Embed the dashboard and display it within the div container.
var dashboard = powerbi.embed(dashboardContainer, config);

Figure 14-18 shows a dashboard that’s been embedded into an application.

€ @ localhost:42734/Home/EmbedDashboard

|8 Most Visited @ Getting Started | VGA @ Power Bl - Sample - Cl.. &) Color Theme Generat.. @ Submit MVP Activity @ We couldn't updateth.. @ 35Waystc

Embedded Dashboard
The following dashboard is the first dashboard found in the given group. Please feel free to change the code to match your needs.
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Figure 14-18. Dashboard embedded into an application
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Getting Tiles

You first need to have the dashboard object to get tiles under it. Figure 14-19 highlights
some of the functions relating to tiles.

it client.Dashboards

s e fGetliles __f
: tile in the group.|| . .

i.Value.FirstOrDefaufl @ GetTilesAsync

®; GetTilesInGroup

:d Token for a tile.| @ GetTilesinGroupAsync

tnRequestParameters E@ GetTilesinGroupWithHttpMessagesAsync

ie = await die"t'ﬁ{l&) GetTilesWithHttpMessagesAsync ]

Figure 14-19. Tile functions of the Power BI REST API

As you can see, some functions fetch Tiles from the Dashboard and group. The
following code will fetch the first tile in a dashboard and pass it to the view page:

var tiles = await client.Dashboards.
GetTilesInGroupAsync(GroupId, dashboard.Id);

// Get the first tile in the group.
var tile = tiles.Value.FirstOrDefault();

// Generate Embed Token for a tile.

var generateTokenRequestParameters = new GenerateToken
Request(accessLevel: "view");

var tokenResponse = await client.Tiles.CGenerate
TokenInGroupAsync(GroupId, dashboard.Id, tile.Id,
generateTokenRequestParameters);

if (tokenResponse == null)

{
return View(new TileEmbedConfig()
{
ErrorMessage = "Failed to generate embed token."
1);
}
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// Generate Embed Configuration.
var embedConfig = new TileEmbedConfig()

{
EmbedToken = tokenResponse,
EmbedUrl = tile.EmbedUrl,
Id = tile.Id,
dashboardId = dashboard.Id
b

return View(embedConfig);

Summary

Power BI Embedded brings Power BI into your application. Imagine the analytical power
of Power BI combined with your custom application. The result would be revolutionary.
You can leverage your users, interact with the embedded object of Power BI from your
web application, and implement many scenarios such as customized refresh and many
other features. This method, however, works on a different licensing plan, and you would
need a web developer for it.
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Power Bl Sharing Methods

You have published your Power BI report and want to share it with others. Now you see
that you can share it through basic sharing, workspaces, Apps, Publish to Web, Power BI
embedded, and SharePoint online. The wide range of this variety of methods for sharing
makes it confusing to choose the right method. I have done some conference sessions
explaining the difference between methods in details, and I feel this is important to
know before sharing content with users. In this chapter, you will learn about all the
different methods of sharing, pros and cons of each, and scenarios that you can use
with each method. At the end of this chapter, you will be able to choose the best sharing
mechanism for sharing your Power Bl reports.

What Sharing Methods Will Be Covered in This
Chapter

In this chapter, you will only hear about sharing methods that are interactive and cloud
based. We won't talk about sharing the *.pbix file with others; that is a method of sharing
obviously, but it is not what we consider a proper sharing method. We won'’t talk about
exporting a Power Bl report into a PowerPoint slide and sharing with others because

itis not interactive. We won't talk about taking a screenshot of Power Bl report and
sharing with others. Also, we won't talk about sharing through on-premises solutions
with the Power BI report server. That is a separate topic. In this chapter, we just focus on
cloud-based, interactive methods of sharing Power BI reports. This chapter only covers
methods of sharing:

e Basic Sharing
e Workspace
e Power BI App
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e Publish to Web

¢ Embed in SharePoint online

o Power BI Embedded

Basic Sharing of Dashboards and Reports

Basic sharing is the most common way of sharing the Power BI content. However, it is
not always the best way of sharing. Basic Sharing is very simple and easy to use. You can
simply click on the Share button - shown in Figure 15-1 - in the dashboard or report, and
then share it with other users. This method of Sharing gives users two levels of access:

Read-only, or Read-only and re-share.

.= New York, NY P
i - 6.68K
R —— |

Figure 15-1. Basic Sharing

By default, when you share a Power BI dashboard with this method, then the
report and the dataset will be shared as well. However, you can go to Manage
Permissions and set up permissions specifically for every item if you want, as shown
in Figure 15-2.
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@ Sample Dashboard ... Showing 2 recipient(s) g
Related content | rEciPENTS EMAIL ADDRESS CURRENT ACCESS
EOETE e Reza Rad Reza@RADACAD.onmicrosoft.com Owner

e Reza Rad reza@radacad.com Read

WORKBOOKS

DATASETS

Figure 15-2. Manage Permissions

Users can easily click on the “Shared with me” section of their profile. By doing so,
they will see all reports and dashboards shared with them. Figure 15-3 illustrates.

B a B rowersl % B stan e
= O @ O app.pawerbicom,

ACTIONS

SHARED DATE

=
pjof ol olf
£

Figure 15-3. Shared with Me

Advantages of Dashboard Sharing

Dashboard sharing is the most basic way of sharing content in Power BI. This method is
quick and easy to set up. You don’t need a lot of steps to set up sharing of the dashboard.
The ability to share it very quickly makes this method the most common method of
sharing for testing.

If you have created a Power BI content and want to share it with others easily just for
Testing, one of your first options is Dashboard sharing.
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Disadvantages of Dashboard Sharing

Dashboard sharing is simple; however, it has many drawbacks, which makes it hard to
be used in production. I do not recommend using this method to share Power BI content
with users in a production environment because of the following:

e No Edit Access: With Dashboard sharing, you cannot specify
edit access. For end users, you never want to give edit access;
however, if you are working with a team of developers, and you
want to provide them with access to edit the content, you cannot
do that with dashboard sharing. You have to use other methods of
sharing.

o Share Objects one at a time: You can only share one dashboard at
a time. What if you wanted to share hundreds of dashboards? You
must go to each dashboard and share items individually. Sharing
every single dashboard would add a lot of maintenance overhead to
your work. The best would be having all contents under a group and
sharing it with all others at once.

Chapter 9, earlier in the book, talks about dashboard sharing in more detail.

Workspaces

Workspaces are created to cover the main two limitations of the basic sharing,
allowing you to edit access and the sharing of multiple objects. With a workspace,
you can share as many like items you have in that workspace at once. You can also
decide the access level of the workspace to be either Edit or Read-Only. Workspaces
because of these two features are heavily used as collaborative development
environments.

You can have two levels of access for a workspace: Edit and Read-Only. Figure 15-4
shows a workspace being configured for edit access.
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Create an app workspace

Name your workspace

radacad sample workspace

Workspace ID
radacadsam p|EWOF Kspace

& Available

Private - Only approved members can see what's inside e

Members can edit Power Bl content

Members can edit Power BI content

Members can only view Power BI content

Enter email addresses

Add

reza@radacad.com Member s

Advanced

Save Cancel

Figure 15-4. Creating Workspace

Workspaces also have advantages and disadvantages; let’s check these out.

Advantages of Workspaces

The use of workspaces has a number of advantages. These include:

e Sharing multiple Contents with Team: You may have shared a
dashboard with a couple of your colleagues in your organization,
and after few weeks a need for a new dashboard comes up, and
you share that dashboard with them. A couple of months later,
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another member of your team asks for access to a dataset in
Power BI to be able to create a report and share with some others.
Power BI workspaces enable you to share content (dashboard,
report, and dataset) with all members of a group. You don’t need
to share each dashboard with each user; groups make it easy

for you.

e  Multiple Workspaces: It is s hectic environment when you are part
of multiple teams, and each team has their own set of dashboards,
reports, and datasets. Your “shared with me” section in Power BI
will be hundreds of items and finding something there would be a
problem. Power BI workspaces create a separate environment for all
members of the group. You can easily switch between workspaces in
Power BI.

o Isolated User/Group Administration: When you share content
with an individual in the organization, if that person leaves the
company, or is replaced by someone else from another team,
then you have to remove sharing from a previous user account
and assign it to the new user account. The best practice is to share
content with groups. And members of groups then easily can
be managed by an administrator. Power BI workspaces are fully
synchronized with Office 365 groups. Once you used a group in
Power BI, then it is only an admin’s task to add/remove members

from it.

e Best Developer Environment: For a team of developers, you need an
environment to share multiple Power BI content. Everyone needs
to have edit access to the content provided by the team. A Power BI
workspace is the perfect solution for the development environment.
You can create a workspace as a development environment and then
share it with other members of the developer team with Edit access.
Then you all have access to the same content in your development
workspace.

Power BI workspaces are the perfect solution for the development

environment.
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Disadvantages of Workspaces

However, there are some drawbacks to workspaces to be aware of. These drawbacks

include:

Not good for End Users: Workspaces are not good for sharing content
with end users. You may wonder why is that? You can give users

of the workspace read-only access to the content. However, this is
half of the requirement. In an end-user sharing environment, one

of the primary requirements is to have the development and user
environments separated from each other. Assume that you have
created a workspace and shared it with end users. If you suddenly
make changes in the workspace while they are using it, then their
view of the world breaks and changes. With one workspace, your
development and user environment are the same. You cannot use
one workspace to be shared between developers and users. Creating
multiple workspaces also brings another challenge.

Overhead of Multiple workspaces: If you have multiple workspaces,
then moving or copying content between workspaces is not possible
(at the time of writing this book it is not possible, but very soon it will
be available). The limitation above means you must re-create your
dashboards in every workspace. The overhead maintenance costs of
such scenario are high.

To learn more about Workspaces, read Chapter 10.

Power Bl Apps

Workspaces are a great way of sharing content with users, but when it comes to having

a development and user environment, then managing workspaces are not easy. Power

BI App is the solution for multiple environment approaches. With Power BI App, your

development environment (workspace), and user environment (App) are isolated from

each other.

Publishing an App for a workspace is very simple. Figure 15-5 shows the Publish app

button that begins the process.
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Create B:‘ Publish app

ng 6 item(s Name (A-Z) v

OWNER CLASSIFICATION INCLUDED IN APP

c

Figure 15-5. Publishing a Power BI App

Once an app is published, users can easily access it through the Apps section of their
Power BI account. Figure 15-6 shows a sample app as users would see it.

Power Bl  Apps

fi.—\en‘_h content...

Sample App

Figure 15-6. Accessing Apps from users view

Apps are a great sharing method for multiple environments and the best way of

sharing for users in a production environment. However, Apps also have pros and cons
as below.
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Advantages of Power Bl Apps

The use of Apps brings a number of advantages. These include:

Separate Environments for Developer and End user: The greatest benefit of this
method is to have two separate environments: an environment for developers to edit the
Power BI content in a collaborative workspace, and another environment for end users
to consume the report. End users will be able only to view the reports, and developers
will be able to make changes.

Power BI App is the best solution to have an Isolated developer and end user
environment.

Controlling multiple Power BI content: Similar to the workspace, with the
Power BI app, you can share multiple dashboards, reports, and datasets at the same
time. Controlling multiple contents means less maintenance overhead compared to
dashboard sharing, which is one dashboard at a time.

External Sharing: Another great benefit of Power Bl app is the ability to integrate
with Azure B2B services and provide external sharing. If you want to share Power BI
content with people outside of your company, you can do that with a combination of
Azure B2B and Power BI app.

Cons of Power Bl Apps

Power BI Apps are one of the newest ways of sharing in Power BI, and because of that,
the use of Apps comes with some limitations. The use of Apps is a replacement for Power
BI Content Packs. However, the use of Apps still has some flaws:

o Power BI Apps are not a full replacement of Content Pack: Users
cannot Make a Copy as they could in the content pack. You might
say: What is the benefit of copying? The answer is this: Power Bl is
all about self-service. There are always some users who want to be
able to create their version of the report. With Content Pack that was
simply possible. They could make a copy, and change their copy
without touching the original report. (read this blog post to learn
how). With the new app, they cannot change anything. They cannot
make a copy. Or if they are part of the group with edit access to the
workspace, then they CAN CHANGE the original! It is either too
much power for them or nothing.

269


http://radacad.com/content-pack-sharing-self-service-and-governance-together
http://radacad.com/content-pack-sharing-self-service-and-governance-together
http://radacad.com/content-pack-sharing-self-service-and-governance-together

CHAPTER 15  POWER BI SHARING METHODS

o Immediate need for the app workspace administrator: Users who
are not the admin of the group, but only have Edit access, can publish
an app! Updating or publishing an app is too much access. Consider
a situation that users are using a published app, and suddenly
someone by mistake updates the app! It is critical that the admin of
app workspace be the only person who can publish the app or at least
can give this permission to a specific group of people.

o Changes in the Dataset Applies immediately: Power BI app is
separating developer and end-user environments, and the changes in a
report in a workspace don't affect the end user until you update the app.
However, this functionality doesn’t work with the dataset in that way.
Power BI app and the workspace are sharing the same datasets, so any
changes on the schedule refresh or structural changes will apply on both.

Publish to Web

Sometimes, you don’t need a secure way of sharing, so you may search for an easy and
free way of sharing, and your content is not confidential or sensitive. Publish to the Web
is your friend in such a situation. Publish to Web is the only free way of sharing in Power
BI, but be aware that this method is not secure.

The Publish to Web method gives you an embed code, which you can use in any web
pages to embed the Power Bl report into the page. Figure 15-7 shows how the embed
code is presented to you when you decide to share a report in this manner.

Success!

Link you can send in email

| https://app.powerbi.com/view?r=eyJrljoiMWUyNGRJZDAtYTY50500YjI4L\ |

Html you can paste into your blog or website

<iframe width="800" height="600" src="https://app.powerbi.com/view?r: |

Size | 800 x 600 px |V
680 x 510 px
800 x 600 px
933 x 700 px Close

Figure 15-7. Generating the embed code for Publish to Web
270



CHAPTER 15  POWER BI SHARING METHODS

The embedded content in this way would be available for anyone who has access to

that page. Figure 15-8 shows how a user can share such a report.

Microsoft Power BI

qty by title

Share

Share Url
T - nvoeonp

Figure 15-8. Publish to Web; how to access

Security Thoughts of Publish to Web?

Publish to Web is a free method of sharing. However, it’s not a secure method. Following

are some things to think about when using this method.

What You Share is for Everyone: The first thing you might think of is
usually security. How can you manage security on this? The short
answer is there is no security here. The report is shared through the
Web, or email, with EVERYONE. So, everyone who has the link or
embeds code can access the report. They cannot edit it. But they can
view it with no restriction.

All Report Pages Are Visible: If you have a report with 10+ pages, all
of them would be visible to browsers. You cannot limit which pages
you want to show and which you don’t. As an example, the report
you see above has more than one page, and you can view all of them.
I recommend creating different reports if you want to restrict some
pages and share them separately.
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o Users can share it with others: A report that is published to the Web
has a share section at the right bottom-hand side. Everyone can
share this report with anyone else through all social media channels;
Facebook, Twitter, LinkedIn, sharing the link directly! This method
of sharing is not secure. I do only recommend using this method of
sharing if the data that you want to publish is a public report on your
company’s or organization’s website.

Chapter 12, earlier in the book, covers Publish to Web in greater detail.

Embed in SharePoint Online

If you are using SharePoint online as a portal for document management and some other
reasons already, then consider the using Embed in SharePoint Online feature of Power
Bl reports. This method is secure, and you can share the report only with the Power BI
users you want.

Power BI content can be easily embedded into a SharePoint online page. Do so by
selecting Power BI as the source, as shown in Figure 15-9.

RADACAD Team Site

B Save and dose

Power Bl Embedded in @
SharePoint Online Sample

7

Figure 15-9. Embedding a Power BI content into SharePoint online
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Managing security and sharing of this content needs to be done in two different
places: SharePoint Site and Power BI. Figure 15-10 shows Power BI content as it appears
in SharePoint.

RADACAD Team Site e T
+ New [ Send by emad Publeshed 1/18/2018 m
Power Bl Embedded in SharePoint Online Sample

gty by title Pubs Data Analysis Report
229K

» " 1 . . . l . . M : . > » puchaiogy
Figure 15-10. Sharing from SharePoint

Advantages of Embed in SharePoint Online

Advantages of sharing via Embed in SharePoint Online include:

e One portal for all content: With SharePoint online, you can share
other documents as well. Why not use it for all other documents and
also the Power Bl report? You can have one portal that is the central
sharing portal for your Office 265 tenant. Users usually love the
integrity.

o Embedding is simple: Unlike Power Bl Embedded, embedding in
SharePoint online is easy. You just get the URL and embed it into a
Power BI object in the SharePoint online. You don’t need to write a
single line of code for that purpose, but with Power BI Embedded you
do need a developer.
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Disadvantages of Embed in SharePoint Online

There are some disadvantages to using Embed in SharePoint Online. These include:

o Power BI Service Golden Plate is missed: One of the great aspects
of Power BI components is the service. If you use embedding in the
SharePoint, then users will use that as the portal for reports. Power
BI Service has many exciting features, which may not be well used in
this scenario, such as Alerts, feature dashboards, the dashboard itself,
Q&A, and many other items. Users can still log in to Power BI service
and see the report, but the experience that you create for them with
SharePoint online would not be there.

o Two places for managing permissions: At the time of writing this
book, you need to manage permission in Power BI Service, and
also in SharePoint online. Controlling security in two different
places would take some time for maintenance and also some
reconciliation to check to see if those people who have access to
the page are always permitted to read the report or not. Hopefully,
this issue resolves quickly in the next few version upgrades of
Power BI Service.

Chapter 13 earlier in the book discusses Embed in SharePoint Online in detail.

Power Bl Embedded

Sometimes you want to embed the Power BI content into your custom application,
and you want the content to be secured. In most of the cases, you want to leverage the
custom user management of your current application rather than Power BI accounts.
Power Bl embedded gives you all of these features. The only side effect of that is the need
for a web developer.

Power Bl Embedded uses an API that we call Power BI REST API, and it has many
great features for interacting with a Power BI content. Figure 15-11 shows some of the
REST API objects.
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b {} PowerBlEmbedded_AppOwnsData - @ PowerBIClient(Microsoft.Rest.Sen
4 %3 Microsoft.PowerBl.Api.V1.PowerBIClient @ PowerBIClient(Microsoft.Rest.Sen
b Base Types @, PowerBIClient(System.Net.Http.D
@ Microsoft.PowerBl.Api.V1.PowerBIClient.PowerBIClient(Micro @, PowerBIClient(System.Net.Http.H
@ Microsoft.PowerBl.Api.V1.PowerBIClient.PowerBIClient(Micro @ PowerBIClient(System.Uri, Micros
@, Microsoft.PowerBl.Api.V1.PowerBIClient.PowerBIClient(Syster @ PowerBIClient(System.Uri, Micros
@, Microsoft.PowerBl.Api.V1.PowerBIClient.PowerBIClient(Syster @, PowerBIClient(System.Uri, System
@ Microsoft.PowerBl.Api.V1.PowerBIClient.PowerBIClient(Syster ®, PowerBIClient(System.Uri, System
@ Microsoft.PowerBl.Api.V1.PowerBIClient.PowerBIClient(Syster & BaseUri
@, Mncrosoft PowerBI Apn V1. PowerBICIrent PowerBIClient(Syster & Credentials
yerBIClient(Syster & Dashboards
P & Datasets
w "PowerBIClient(Micro & DeserializationSettings
@ Mlcrosoft PowerBI Api. VZ PowerBIChent PowerBIClient(Micro & Gateways
@, Microsoft.PowerBl.Api.V2.PowerBIClient.PowerBIClient(Syster & Groups
@, Microsoft.PowerBl.Api.V2.PowerBIClient.PowerBIClient(Syster & Imports
@ Microsoft.PowerBl.Api.V2.PowerBIClient.PowerBIClient(Syster & Reports
@ Microsoft.PowerBl.Api.V2.PowerBIClient.PowerBIClient(Syster & SerializationSettings
@, Microsoft.PowerBl.Api.V2.PowerBIClient.PowerBIClient(Syster & Tiles
@, Microsoft.PowerBl.Api.V2.PowerBIClient.PowerBIClient(Systet
=0 Microsoft.PowerBl.Api.V1.IPowerBIClient 4

Figure 15-11. Power BI REST API objects

Users can easily access reports just through your application, as shown in
Figure 15-12.
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€ @ localhost:42734/Home/EmbedDashboard

(8 Most Visited @ Getting Started VGA @ Power Bl - Sample - Cl. &l Color Theme Generat.. @ Submit MVP Activity @ We couldn't updateth.. @ 35Waystc

Embedded Dashboard
The following dashboard is the first dashboard found in the given group. Please feel free to change the code to match your needs.

gty Sales Amount

108
: 6.68K
Iﬁ0 - 30. 5% 95 2%
g 20 20 20 15 15 15
10
: Illllllllllll-

Figure 15-12. Embedding dashboard with Power BI Embedded

With Power BI Embedded, you get a fully customizable solution. You can do
whatever you want inside your application with Power BI content. You can embed
reports, dashboard, tiles, and even Q&A. You can interact with those elements from the
web page.

Power BI Embedded can work without the need for Power BI accounts. If you have
a set of users without accounts or your users are not part of a single company, then
Embedded can be a really big advantage.

Power BI Embedded implementation needs a web developer. It is not just about one-
off embedding your first content, every change after that, or every new functionality you
add to your application, needs a web developer’s touch.

To learn more about Power BI Embedded, read Chapter 14.

Comparing All Methods of Sharing

So far, you've learned in summary what every method does; now let’s see their
differences all in one place. Table 15-1 presents an at-a-glance view of what each method
provides.
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Table 15-1. Comparing All Methods of Sharing

Basic Workspace Power Bl Publish to SharePoint Power Bl

Sharing App the Web  Online Embedded
FREE Yes
No Power BI Yes Yes
account needed
Access Levels  Read Read/Edit Read Read Read Read/Edit
Can share with  Yes (if  Yes (if edit No (for end Yes Yes (ifhas  No
others allowed) access) users) access to do
S0)
Secure Yes Yes Yes Yes Yes
Dev/User Yes, but Yes
Environment maintenance
cost is high
Sharing Multiple Yes Yes
[tems
Extras The need for a
Web Developer

Which Method to Choose?

With so many pros and cons, you might despair of having to wade through so

much detail in order to make the right choice about how to share content. Fear not!
Choosing ends up being simpler than it appears. Table 15-2 presents a cheat sheet of
heuristics that I reccommend using to quickly hone in on the correct choice for any
given scenario.
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Table 15-2. Cheat Sheet of Power BI Sharing Methods

Basic Sharing Fast and quick method of sharing for testing reports and dashboards.

Workspace Great option for collaborative development environments between
Power Bl Developer teams.

Power Bl App Best option to share reports with end users in a user environment that is
isolated from developer environment.

Publish to Web Free way of sharing; best for public datasets where the nature of data is
not confidential.
SharePoint Online Good choice when SharePoint online is the current portal for users in the

organization.

Power Bl Embedded An option to bring Power Bl content into your application, when the user
management can be done in the application specifically.

Summary

This chapter was a wrap of all chapters from 9 to 14. In this chapter, you learned
about pros and cons of each method of sharing Power BI content. You've learned
differences between Basic sharing, Workspaces, Power BI Apps, Publish to Web,
Embed in SharePoint online, and Power BI Embedded. At the end, you've learned
what are the main differences, and how to choose the right sharing method for your
Power BI solution. The next chapter starts the security section with an example of
Row-Level Security.
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CHAPTER 16

Row-Level Security

Another aspect of sharing is the security of the dataset. Enabling different roles and
giving users access to different levels of data is called Row-Level Security. This chapter
explains the details of this security method and how to configure it in Power BI Desktop.
You then learn how to continue configuring this security in Power BI service. You will
learn about the row-level security through a sample report.

Row-Level Security enables you to apply security to roles and adds users to each
role. An example is helpful when you want people from one branch, city, department,
or store to be able to only see their part of the data and not the whole dataset. Power BI
applies that through a row-level security configuration on the Power BI model itself. So
regardless of what source you are importing your data from, you can apply row-level
security on it.

What’s Good About It?

Row-Level Security is about applying security on a data row level. For example, the sales
manager of the United States should only see data for the United States and not for Europe.
The sales manager of Europe won'’t be able to see sales of Australia or the United States. And
someone from the board of directors can see everything. The reason was that Row-Level
Security wasn’t part of the Power Bl model. Now in the new version of Power BI Desktop,
the security configuration is part of the model and will be deployed with the model.

Create Sample Report

For this chapter’s example, we will use the Excel AdventureWorks sample database. Let’s
start with creating a sample report in Power BI Desktop from the AdventureWorks Excel
file. I select only the DimSalesTerritory and FactResellerSales columns for this example,
and you can see that I've checked only those two items in Figure 16-1.

281
© Reza Rad 2018

R. Rad, Pro Power BI Architecture, https://doi.org/10.1007/978-1-4842-4015-1_16



CHAPTER 16 ROW-LEVEL SECURITY

DimSalesReason

<

DimSalesTerritory

DimScenario
FactAdditionalinternationalProductDescription
FactCallCenter

FactCurrencyRate

FactFinance

FactinternetSales

FactinternetSalesReason

FactProductinventory

FactResellerSales

<
HEHEBBOODOBHBAHOABA

FactSalesQuota
Figure 16-1. Select Tables from the data source
Without any changes in the Power Query editor, let’s load it in the report. Then we’ll

build a simple column chart with Sales Amount (from FactResellerSales), and Country
(from DimSalesTerritory). That column chart will appear as in Figure 16-2.

SalesTemitoryCountry

SalesAmount

$10M
SOM
Australia Canada France Germany United Kingdom

L

Figure 16-2. Column chart with countries and sales

282



CHAPTER 16 ROW-LEVEL SECURITY

The chart shows sales amount by countries, which can be used for creating
row-level security on Geolocation information easily. Now let’s add one card
visualization for the total Sales Amount. We’ll also add two slicers: one for Sales
Territory Group and the other one for Sales Territory Region. Figure 16-3 shows the
layout now of our example.

i

SalesTerntoryGroup
Europe
NA
MNorth America
Pacific

SalesTerritoryRegion
Australia
Canada
Central
France
Germany
MNA
Northeast
Northwest
Southeast
Southwest
United Kingdom

Figure 16-3. Sample report layout

Our total Reseller sales amount in this view is $80M. We have sales values for
Australia, Canada, France, Germany, the United Kingdom, and the United States. Now
let’s create roles.

Creating Roles

Our goal is to build roles for sales managers in the USA and Europe. They should each
only see their group or country in the dataset. Go to the Modeling tab in the Power BI

Desktop. You will see a section named Security there, which is highlighted toward the
right in Figure 16-4.
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9| H © @ @~ = | Untitled - Power Bl Desktop

s = — F Data Type: Home Table: h

. = 1 { ®
) L E== - by
= E = B | Format: Data Category: Uncategorized - O‘
Manage New New  New Sort By L : o [E = Manage View As
Relationships  Measure Column Table  Column " % * .6oAuto T | Default Summarization: Do Not Summarize Roles  Roles

Relationships Calculations Sort Formatting Properties Security

Figure 16-4. Security section in Modeling tab

Click on Manage Roles to create a new role. You will see the Manage Roles window,
which has three panes as shown in Figure 16-5.

Manage roles

[s1]

o

M
1

Roles

Create

Save Cancel

Figure 16-5. Manage Roles

You can create or delete roles in the first pane, and you can see tables in your model
in the second pane (for this example, you will see two tables only after creating the first
role). Then you can write your DAX filtering expression in the third pane. Yes, you have
to write DAX code to filter data for each role, but that code can be composed of very
simple DAX expressions.
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Now Create a Role, and name it as “USA Sales Manager.” You will see two tables in
the Tables section: FactResellerSales, and DimSalesTerritory. Click on the ellipses button
on each table to create DAX filters for each column. From DimSalesTerritory, create a

filter for Country as shown in Figure 16-6.

Manage roles

Roles Tables Table Filter DAX Expression
°[ USA Sales Manager ] DimSalesTerritory 3 ‘ L
FaciReselerSales fre. G V) rdeations
Create Deiete Copy table filter from... [SalesTerritaryKey]

1
[SalesTerritoryAlternateKey]

Clear table filter

[SalesTerritoryRegion]
[ IsalesTerritoryCountry]

[SalesTerritoryGroup]

[Countrylmage]

Filter the data that this role can see by entering a DAX filter expression

that returns a True/False value. For example: [Entity ID] = "Value™

Figure 16-6. Add a USA Sales Manager Role

Now in the DAX Filter expression, you will see an expression created automatically
as [SalesTerritoryCountry] = "Value." Change the value to be “United States.” Then
apply the change, as shown in Figure 16-7.

Manage roles

Roles ables Table Filter DAX Expression

USA Sales Manager - DimSalesTerritory Y =
FactResellerSales

[SalesTerritoryCountry] = “United States”

Create Delete

Figure 16-7. Filter expression for the USA Sales Manager

Now create another role, and name it Europe Sales Manager. Put a filter on
SalesTerritoryGroup this time, and change Value to “Europe” as shown in Figure 16-8.
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Manage roles

Roles ables Table Filter DAX Expression
Es Sales Ma - DimSalesTerrites
([DimSalesTeritory YD) saestercitoryanoin] = “Ewere”
USA Sales Manager FactResellerSales
Create Delete

Figure 16-8. Filter expression for the Europe Sales Manager role

Testing Roles in Desktop

Great; we have created our two sample roles. Now let’s test them in Power BI Desktop
via the View as Roles menu option shown in Figure 16-9. This option allows us to view
the report exactly as the user with this role will see. We can even combine multiple roles
to see a consolidated view of a person who has multiple roles. Go to Modeling tab, and
choose View as Role option.

oy
L3

Managg
rize Roles

Security

View as roles
None
Other user

¥ Europe Sales Manager

USA Sales Manager

oK Cancel

Figure 16-9. View as Roles in Power BI Desktop
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Choose Europe Sales Manager, and click on OK. You will see sales for Europe, as
illustrated in Figure 16-10. Those sales will total $11M, and it will include only the
countries of Germany, the United Kingdom, and France.

g Now viewing report as: Europe Sales Manager Stop viewing ]

$11M

SalesAmount

SalesTerntoryGroup
Europe

SalesTerritoryRegion
France
Germany
United Kingdom

United Kingdom

Figure 16-10. View as Role mode for testing

You can also see in the top of the report, there is an information line highlighted
showing that the view is Europe Sales Manager. If you click stop viewing, you will see the
report as normal view (total view).

Power Bl Service Configuration

Roles should be assigned to Power BI users (or accounts in other words), and this part
should be done in Power BI Service. Save and publish the report into Power BI. I named
this report as RLS PBI Desktop. You can name it whatever you want. After publishing the
report, click on Security for the dataset, as indicated in Figure 16-11.
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PC’ wer B |

File ~ View v Edit report G.B Explore
Featured dashboard
3¢ Favorites

~ Test Group

<> Show: A
Dashboards M RLS PBI Desktop
Fri Jul 01 2016 20:45:50 GMT=+1200 (New Zealand

il Reports Standard Time)
L}

Refresh schedule is not enabled.

= Datasets

[

Figure 16-11. Security tab for the data set in Power BI service

SECURITY ]

Here you can see roles and assign them to Power BI accounts in your organization.
Figure 16-12 shows the interface for making those assignments.
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Row-Level Security (Preview)

US Sales Manager (1) Members (1)

Europe Sales Manager (0) .
- gert People or groups who belong to this role

Enter email addresses

Leila Etaati %

Figure 16-12. Assigning users to roles

You can set each user to more than one role, and the user then will have a
consolidated view of both roles. For example, a user with both roles for the USA and
Europe sales manager will see data from all Europe and the USA.

Test Roles in Power Bl Service

You can also test each role. Just click the ellipses button beside each role. Then click on
Test as Role, as shown in Figure 16-13.

Row-Level Security (Preview)

US Sales Manager (1) Members (0)

Europe Sales Manager (0) C

J Peanle or arouns who belong to this role

Test as role

Figure 16-13. Test as role in Power BI service
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Test as Role will show you the report in view mode for that role. The blue bar at the
top of Figure 16-14 shows the “Now viewing as” role name. You can use the drop-down
menu to select any of the role names to see what users in those roles will see when

viewing the report.

Naw viewing as: Europe

Flev  View

SabetTer zryGroup

SabesTerritonRegion

Figure 16-14. Testing roles in Power Bl website

With setting users for each role, your role-level security is ready to work. If a user logs
in with their account, they will only see data for their roles.

Republishing Won’t Hurt

As I mentioned in the very first paragraph of this chapter, the great thing about
row-level security is that it is part of the Power BI model. And if you publish your
Power BI model again and again with changes, you won’t lose configuration on the
Web. You also won'’t lose users assigned to each role, as long as you keep role names
unchanged.
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Summary

Row-Level Security is giving users different views of the data from the same Power BI
content. As you have learned in this chapter, implementing row-level security is simple.
The reason this method is called ROW-level security is because of the DAX filter applied
on the data row level.

In this chapter you've also learned about a specific type of row-level security
called Static row-level security. It is called static, because the filter values are statically
determined in DAX expressions. If you want to apply such a filter for thousands of roles,
then maintenance costs are very high. In an ideal world, you want to be able to apply
security based on the login of users automatically. In the next chapter, you will learn
about Dynamic Row-Level Security, which is the next step of applying security in more

complex scenarios.
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Dynamic Row-Level
Security

There are different methods to use row-level security in Power BI. You can set up Row-
Level Security in Power BI itself, or through a live connection from a data source such as
SSAS Tabular. However, row-level security defined in the way mentioned in the previous
chapter above isn’t dynamic. By dynamic row-level security, I mean the definition of
security is beside the user account information in the data source. For example, when
John logs in to the system, based on data tables that show John is the sales manager

for specific branch, he should be able to see only those branches’ data. This method

is possible in Power BI using the DAX UserName() or UserPrincipalName() function.

In this chapter, I'll show you an example of dynamic row-level security with DAX
USERNAME() function in Power BI.

Why Dynamic Row-Level Security?

The most important question is why dynamic row-level security? To answer this
question, you need to think about the limitation of static row-level security. Static row-
level security is simple to implement; however, if you have thousands of roles, then it
would be a nightmare to maintain. For example, if you want to create a payroll Power BI
report, in a company with 10 thousand users, you want every user to have his/her role.
Dynamic row-level security is the answer for such scenarios.

For this chapter’s example, I will use data entered in Power Bl itself. There won't be
any external data sources. This doesn’t mean that dynamic security has an issue with
external data sources. Dynamic security works with any data sources as long as we have
related data rows in the tables. However, if I use on-premises data sources, then half of
this example should be explaining installation and configuration gateways, or if I use
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Azure data sources, then again. I have to explain how to set up that example. So just for
simplicity of this example, I'll be using data source inside Power BI.

Let’s create two simple tables: Sales Rep and Transactions. Sales Rep has information
about sales representatives, and transaction data are sales transactions. Obviously, each sales
transaction is handled by a sales rep. So, let’s create sample tables in Power BL. Open Power
BI Desktop and from the External Data section, choose Enter Data as shown in Figure 17-1.

B HSC @ <

“ Home Modeling

¥ Cut M o r— ™ sl EltetBox 7 B '
Copy L L B > L | ng,lmage = 1=
Paste = Get Recent | Enter Edit Refresh New  New Page Manage MNew
Format Painter  pata~ Sources+] Data [ Queries~ Page~ Visual CHlshapes *  view~ Relationships  Measure *
Clipboard Exteghal Data Insert View Relationships  Calculation:
X

Create Table

Create a table by typing or pasting content.

1D Name Username ~
1 1 Reza Rad reza@radacad.com
25012 John Martin t.com
v
v

[ Mame: | Sales Rep

Load Edit Cancel

Figure 17-1. Sample Data Table: Sales Rep

Create a table as above with three columns and data in them. You have to use
usernames similar to Power BI accounts that you want to set up security for. Name this
table as Sales Rep.

Create another table for Transactions with the structure in Figure 17-2. Name the
table as Transactions:
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x

Create Table

Create a table by typing or pasting content.

Date Sales Rep Sales Amount
1 | 2015-10-1 1 100
2 2015-10-2 2 50
3 2015-10-3 1 200

Name: | Transactions

Figure 17-2. Sample Data: Transactions

As you can see in Figure 17-2, each sales transaction is handled by a sales rep. Again,
I mention that these tables are added inside Power BI just for simplicity of this example.
Tables can come from everywhere.

Load both tables into Power BI. (We don’t need to do anything with Power Query
at this stage.).Then go to the Relationship tab and verify the relationship between
Sales Rep (ID) and Transactions (Sales Rep). Make sure the relationship that you see
matches that in Figure 17-3.

Name

Username

£ Transactions

Date

Sales Rep

3 Sales Amount

Figure 17-3. Relationship Diagram
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Sample Report

Next, [ will be using basic table visualization. The table visualization will show Date,
Sales Amount (from Transactions), and Name (from Sales Rep). I also added another
table visualization under that to show username and Name (both from Sales Rep).
Figure 17-4 shows both visualizations.

r e = .“.‘ isualizations
.Y _Quarter Month Day Sales Amount | Name il =
2015 | ear p Octob 100 | Reza R
015 Q : ter 50 Je?'a 1‘3c b~ 2
2 tr 4 October 2 ochn Martin . - =
! 2015 Qtrd October 3 200 | Reza Rad | - &
Total 350 = M
- R 5
L o B W &
Username
reza@radacad.com za Rad

Date
«om John Martin Year
Quarter

Month

Day

Sales Amount

Name

Figure 17-4. Sample Report layout

The main reason for these visualizations is to simply show that each user will see
only their data rows from all tables. I also will add a measure for USERNAME() in DAX to
see the user logged in from my report. So in Data Tab, create a new measure, and name it
User, with a value of USERNAME(), all as shown in Figure 17-5.
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Modeling

I_T [J - Data Type:
t )

Format: Text ~

Manage New New Sort By ’ < o [E
Relationships | Measure|Column Table Column D % * .o Aut
Relationships Calculations Sort Formatting

User = USERNAME()

Username

1 RezaRad reza@radacad.com

Figure 17-5. UserName() function

I also like to add the date/time of refreshing the report by invoking the DAX NOW()
function. Do be aware that NOW() function will return the server’s current time, not the
local time on your local PC. So, let’s create s new measure and name it Now, as shown in
Figure 17-6.

W | | © @ @~ < | Dynamic RLS - Power Bl Desktop

“ Home Modeling
€ lgiE@ m

Format:
Manage New New New Sort By .
Relationships Measure Column Table Column P
Relationships Calculations Sort

Username

1 RezaRad reza@radacad.com

Figure 17-6. Now() function
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Now let’s add two other table visualizations to the report: one for User, and another
for Now. Figure 17-7 shows the report’s final view.

Year  Quarter Month Day Sales Amount Name

2015 Qtr4 October 1 100 RezaRad
2015 Qtr4 October 2 50 John Martin
2015 Qtr4 October 3 200 Reza Rad
Total 350

Username Name

reza@radacad.com Reza Rad

.com John Martin

User w
REZA-VAIO\Reza Logged In User
Now . o8

Refresh Date/Time

7/4/2016 10:42:33 PM

Figure 17-7. Sample report execution with function results

UserName() and UserPrincipalName()

USERNAME() function in DAX returns the username of logged-in user. However,
there is a small trick for invoking it. If we don’t set up row-level security for our report,
USERNAME() function will return a user id, which would be a unique identifier such
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as in Figure 17-8. To see what I mean, publish your report to Power BI and browse the
report. Without a security configuration on your report, you will see a unique identifier
for the username that isn’t useful.

Power Bl

File » View v Edit report E;') Explore O Refresh ;? Pin Live Page

Month D... S Name
¥ Favorites 2015 Qw4  Octob.. 1 100 RezaRad
2015 Qtr4 Octob... 2 50  John Martin
~ My Workspace 2015 Qtrd  Octob.. 3 200 RezaRad
Total 350
1% Archived Content
Username MName
& Show: All content reza@radacad.com Reza Rad

.com John Martin
) Dashboards

-

lli Reports 1003BFFDBFC7B579 cc80f8d6-3c35-4dad-b0fS-cbeadb00467e

= Datasets

Now 2

7/4/2016 10:49:50 A...

Figure 17-8. Username() function may return unique identifier sometimes

UserPrincipalName() function in DAX works exactly like UserName() function with
the difference that it will always return the username (not the unique identifier). So
basically UserPrincipalName() is a better function for testing, but they both work the
same in a production environment. Now let’s set up row-level security and assign users

to it to see how it works.
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Row-Level Security

Chapter 16 explained how row-level security in Power BI Desktop works. Here I will

use that technique to filter each role based on their username, which I determine by
invoking the DAX username() function. To create security, go to the Modeling tab (you
need Power BI at least June 2016 update for this example), and choose Manage Roles.
Create a role and name it Sales Rep, as shown in Figure 17-9. Then define a filter on Sales
Rep table, also as shown in the figure.

[Username] = USERNAME()

R ge@ -
= - - a Type: o2
b
= L&
g = = - &7 Q
Manage New New  New Sort By x = Manage [View As
Relationships  Measure Column Table Column ’ * Auto | Roles | Roles
Relationships Calculations Sort Formatting Se
x
Manage roles
Roles Tables Table Filter DAX Expression
L Saes R
s i st [ [Username] = USERNAME() l o
Transactions

="

Figure 17-9. One role with the usage of Username() function

This filter simply means that logged-in user will only see his/her records in the whole
dataset. As you remember, the username field in Sales Rep table defined as usernames
of Power BI accounts. And the transactions table is also related to this table based on
Sales Rep ID. So filtering one table will affect others. As a result, this single line filter will
enable dynamic row-level security in the whole Power BI solution here.

Sharing the Dataset

Now Save and publish your solution to Power BI. In the Power Bl service, go to the
security setting of the dataset you just published (I named this as Dynamic RLS.) You
should see results similar to those in Figure 17-10.

300



CHAPTER 17 DYNAMIC ROW-LEVEL SECURITY

Power Bl

Row-Level Security (Previe

¢ Favorites Sales Rep (2)

~ My Workspace

% Archived Content

<> Show: A
' Dashboards

Dynamic RLS

il Reports
Sun Jul 03 2016 21:52:30 GMT+1200 (New Zealand
Standard Time)

Refresh schedule is not enabled.
Datasets

RENAME

REMOVE

SCHEDULE REFRESH
REFRESH NOW

ANALYZE IN EXCEL

SECURITY

Figure 17-10. Security configuration of the dataset

And in Security tab, add all users to the Sales Rep role. Figure 17-11 shows one user,
myself, added to the role.

Row-Level Security (Preview)

Sales Rep (2) Members (2)

People or groups who belong to this role

RezaRad X Enter email addresses

Add

Figure 17-11. Adding users to roles
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Adding a user here doesn’t mean that they will see data in the report. Remember
that this security is dynamic, meaning that they will see their data rows ONLY if the
underlying dataset has a record for their username, and they will only see data rows
related to their username, not others.

Now if you refresh the report in Power BI, you will see actual usernames. Because we
already set up security for it, it doesn’t show unique identifiers anymore. See Figure 7-12.

h

User

reza@radacad.com

Figure 17-12. Username() function shows the logged-in username

Share the Dashboard

Other users should have access to the dashboard and report first to see it. Create a
dashboard from the main table in the report, name the dashboard as RLS (or whatever
you would like to call it), as shown in Figure 17-13.

Pin to dashboard

Sales Amount Select an existing dashboard or create a new one.

Where would you like to pin to?

Year Quarter Month O Existing dashboard
2015 Qtr4 October
2015 Qtr4 October ® New dashboard
2015 Qtr4 October
| RLS
Total
Pin Cancel

Figure 17-13. Creating Dashboard
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Now share the dashboard with other users, as shown in Figure 17-14.
Power Bl RRLS 2 a2 v 2 o @

Share dashboard

77 Favorites

~ My Workspace

Grant access to

% Archived Content Leila Etaati X fint

Jli Reports

Figure 17-14. Sharing the dashboard

Test the Security

Now if other users open the report, and if their usernames match one of the entries in
Sales Rep table, they would see their names and data rows related to that in the report.
Figure 17-15 shows a user’s limited view of the report.
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Dynamic RLS

B3 Explore v O Refresh

Yea Quarter Month Day Sales Amount MName
2015 Qtrd October 2 50 John Martin
Total 50

Username Name
com John Martin

Figure 17-15. User’s limited view of the report

As you can see, John Martin only sees the transaction that he handled and his record
in Sales Rep table. The screenshot shown above is John’s view of the Power Bl report.
While my view of this report would be different, I will see my two transactions and my
name under Sales Rep.

Summary

You have seen how easy is to use Dynamic Row-Level security in Power BI using the
DAX USERNAME() or UserPrincipalName() function. With this method, users will see
their view of the world. However, you need to make sure that your Power BI model has a
relationship set up properly. Otherwise, people might see other table’s data when there
is no relationship between their profile table to those tables. Dynamic row-level security
is highly dependent on your data model, so keep your data model right.
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Patterns for Dynamic
Row-Level Security

This chapter is an addition to the previous chapter. We will talk about some of the
patterns of Dynamic row-level security, such as Dynamic row-level security with
Manager-Level Access, Users and Profiles with Dynamic row-level security, and
Organizational Hierarchy access in the Dynamic row-level security.

Manager-Level Access

“What If I want users to see their data, and the Manager to see everything?,” or “How do I
add Manager- or Director-Level access to the dynamic row-level security?” This section
will answer this question. In this chapter, you will learn a scenario in which you can
implement a dynamic row-level security. In this scenario, everyone will see their own
data, but the manager will see everything.

Create a Sample Dataset

To create a scenario with manager-level access and employee-level access, I created two
tables. First is the Sales Rep table shown in Figure 18-1. This table has a field that is “Is
Manager,” and values are zero or one. If the value is one, then the sales rep is a manager
and can see everything; if the value is zero, then the sales rep should be able to see his/
her data rows only.
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ID Name Email Is Manager
1 Reza Rad reza@radacad.com 0
2 Leila Etaati |eila@radacad.com 0
3 David studentl@radacad.com 0
4 Mark student2@radacad.com 1

Figure 18-1. Sales Rep Table

We also have a sales transactions table, which includes all transactions. Figure 18-2
shows this table, and it includes a field that is a link to Sales Rep.

Date Sales Rep |Sales Amount
1/01/2017 1 100
1/02/2017 2 300
1/03/2017 1 50

Figure 18-2. Transactions Table

The relationship of these two tables is based on Sales Rep and ID field and is shown
in Figure 18-3. Each sales transaction has a Sales Rep value that indicates the Sales Rep
who is responsible for the transaction. Those Sales Rep values point to individual reps in
the Sales Rep table.
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] Sales Transactions

Date
Sales Rep

3 Sales Amount

™ Sales Rep

ID

Name
Email

Is Manager

Figure 18-3. Relationship Diagram

Create a Role

Asyou can see in the Sales Transactions table, we can easily identify which sales
transactions belong to which sales rep. Because of that, the logic to get only rows for
every sales rep can be easily implemented with a DAX filter like this:

'Sales Rep'[Email]=Username()

The very first step is always identifying who is the person logged into the report in
Power BI Service. This can be done with Username() or UserPrincipalName() functions
in DAX.

We can also use a DAX expression to identify if the person logged in is a manager.
The identification can be done with a simple MAXX expression as follows:

MaxX (

Filter(

'Sales Rep',

'Sales Rep'[Email]=Username()

)
, 'Sales Rep'[Is Manager]

)
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We are using FILTER() to identify all rows from the Sales Rep table, where the email
address matches the logged-in user. Then we get the maximum [Is Manager]| value from
that using the MAXX() function. If the result of the expression is 1, then the person is a
manager; otherwise the person is not a manager.

If the user is not a manager, then we just show the data related to him/her. This can
be done through an expression like the following:

'Sales Rep'[Email]=Username()

If the user is a manager, then we show everything. An easy way of showing everything
is writing a DAX expression that always returns true as a result. That expression can be as
simple as the following:

1=1
Now if we combine all the foregoing code, we end up with an expression as follows:

If(

MaxX (

Filter(

'Sales Rep',

'Sales Rep'[Email]=Username())
, 'Sales Rep'[Is Manager])=0,
'Sales Rep'[Email]=Username(),
1=1

)

The expression above will show everything to a manager, and it will show only
limited data to non-manager users. Implement the logic by creating a role in Power BI
under the Sales Rep table and using the expression just given. Figure 18-4 shows that
being done, and you can see the code in the right-hand pane in the figure.
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u Home Madeling Help

Tables Table filter DAX expression
r N
Sales Rep by ik TeC
Sales Transactions Maxx(
Filter(
‘Sales Rep',

‘Sales Rep’[Email)=Username()})
,"Sales Rep'[Is Manager])=8,
‘Sales Rep'[Email]=Username(),
1=1

)

Filter the data that this role can see by entering a DAX filter expression
that returns a True/False value. For example: [Entity ID] = “Value®

o Save Cance!

Figure 18-4. Role expression for Manager-level access

Test the Result

After creating the role, publish the report into Power BI. Then go to the Security
configuration of the dataset as shown in Figure 18-5.

DATASETS
DRLSC PNoNr]
Last refresh: 11/7/2017, 5:35:24 PM Settings
Rename
Analyze in Excel

| Security

Download .pbix

Figure 18-5. Security configuration for the dataset
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Add all users to the role using the interface in Figure 18-6. There will be no harm in

doing so. If a user is not in your Sales Rep list, they will not see anything. If they are in the

Sales Rep List, they will have restricted access.

Row-Level Security

New role (2) Members (2)

People or groups who belong to this role

Enter email addresses

Reza Rad *

student 2 w

Figure 18-6. Assigning users to roles

Then share the dashboard also to all users. Figure 18-7 shows what Reza (the

Restricted user who is not manager) will see.

Name Sales Amount Year Quarter Month Day

Reza Rad 100 2017 Q1 January 1
Reza Rad 50 2017 Ow1 March 1
Total 150

Not Manager View

Not a Manager. Only see records related to

Him/Herself

reza@radacad.com

Figure 18-7. Not Manager View or the report
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And Figure 18-8 shows what Mark (a manager user) will see.

Name Sales Amount Year Quarter Month Day

Leila Eraati 300 2017 Qw1 Fabruary
Reza Rad 100 2017 Qe January
Reza Rad 50 2017 Qur1 March
Total 450

Manager View

Manager will see all records from all
users

student2@radacad.com

Figure 18-8. Manager view of the report

You've now learned how you can implement a dynamic row-level security with
manager-level access. In the next two sections, you'll read about other scenarios of RLS
with multiple user profiles as well as organizational hierarchies.

Multiple User Profiles

In this section, we are going to look at another type of security that deals with users and
their profiles. Sometimes you have a user part of a multiple group (or profile), and also a
profile contains multiple users. This Many-to-Many relationship needs to be incorporated
in the way that security works in Power BI. You want all users to see data related to their
profiles. Because this model includes a Many-to-Many relationship, the implementation
of that is a bit different from the more hierarchical, manager-to-employee relationship.

Scenario

Imagine Mark is working in a company. Mark is part of the Sales Group in Seattle. He
should see all sales transactions related to Seattle. Also, he is part of the sales group

in Portland, and he should see the transactions details of Portland too. On the other
side, there are other people for whom access is different. David is part of sales group of
Chicago and also Seattle. This situation creates a Many-to-Many relationship between
the user table and profile table such as it is illustrated in Figure 18-9.
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[ User Profile

User

Profile

™ Profile

Many-to-Many relationship between
User and Profile

Figure 18-9. Many-to-many relationships between users and profiles

Figure 18-10 shows what the User table will look like and contain in this section’s

example.
ID Name Email
1 Reza Rad reza@radacad.com
2 Leila Etaati leila@radacad.com
3 David studentl@radacad.com
4 Mark student2@radacad.com

Figure 18-10. User Table

Itis important that the user table includes a column for corresponding Power BI
accounts. In this example, those accounts are identified by using email addresses.

Figure 18-11 shows the Profile table. This is the table in which we record the different
branches that are each managed by a sales manager.

ID Name
1 Seattle Sales Manager
2 Chicago Sales Manager
3 Portland Sales Manager

Figure 18-11. Profile Table
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Figure 18-12 shows the User Profile table. This table associates each user with a
branch that is mentioned in Figure 18-11. The users listed in Figure 18-12 are, of course,
managers. The table essentially indicates who the managers are for the different branch
offices.

User Profile

_ W N R R
W NN R R

Figure 18-12. User Profile Table

Finally, Figure 18-13 shows the Transactions table. This is the detail table that drives

our reporting.

Date Profile Sales Amount

1/01/2017 1 100
1/02/2017 2 300
1/03/2017 1 50
1/04/2017 3 150

Figure 18-13. Transactions Table

Figure 18-14 presents a visual of how all four tables relate. Every transaction is
related to a profile. All users under that profile should have access to the transactions
that are marked for that profile.
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1 Profile

D
MName

B lookup

Date
Profile
¥ sales Amount

Figure 18-14. Relationship Diagram

The difference between this model in Figure 18-14 and a simple, dynamic row-level
security model is that in Figure 18-14 we have a Many-to-Many relationship, and filter
propagation is not easy as in the simple model.

Filtering Users Doesn’t Work

Filtering users itself won'’t be a solution in this case. For example, here is a DAX
invocation to filter by user:

[email]=UserPrincipalName()

And Figure 18-15 shows a role defined in the user table to filter using the above DAX
invocation.
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Manage roles

Roles Tables Table filter DAX expression
!User Profile [Email] = userprincipalname()
Sales Transactions
Create Delete Y.
User Profile

Figure 18-15. Simple dynamic row-level security

This DAX filter on the User table will filter the User Profile, but it won't filter the
Profile table. As a result, the rule won'’t filter the transaction table at all, and Figure 18-16
illustrates this state of affairs.

Single [ User Profile
Direction

doesn't
allow filter to
pass

User
Profile

[ Profile

1D
Name
B lookup

Doesn't Filter

Email=UserPrincipalName()

Date
Profile

¥ sales Amount

Doesn't Filter

Figure 18-16. Filter propagation based on the relationship diagram

The direction of the relationship between Profile table and User Profile table doesn’t
allow the filter to propagate from User Profile to the Profile table. As a result, the Sales
transactions table’s data won'’t be filtered with the DAX filter defined in the user table.
There are many methods so that you can get this solution working. In this chapter, I'll

explain two methods.
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The Cross-Filter Method

The so-called Cross-Filter method is not recommended because of performance issues.

However, I like to explain it as the first method because it helps one to understand how
relationships work in DAX. To use this method, you need to change the direction of the
relationship between Profile table and User Profile table to both directional. Then you
need to check the option for “apply security filter in both directions” that is shown in
Figure 18-17.

Edit relationship

Select tables and columns that are related.

User Profile M
User Profile

b T

4 7

2 2
Profile *
D Name

1 Seattle Sales Manager
2 Chicago Sales Manager
3 Portland Sales Manager

Cardinality Cross filter direction
Many to one (*:1) ~ || Both >
¥ Make this relationship active ™ Apply security filter in both directions e

oK Cancel

Figure 18-17. Both directional relationship
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Now, change your row-level security configuration. It will work perfectly fine as
shown in Figure 18-18.

o Now viewing report as: User Stop viewing
Year Quater Month Day Sales Amourt Name r —
2017 Cer1 Jaruary 1 100 RezaRag
2017 Cer1 March 1 S0 RezaRad
2017 Qer2 Az 1 150 Reza Rad
Total 300

| reza@radacad.com

Figure 18-18. Effect of both directional relationship

The diagram of the model is now passing the filter all the way to the sales
transactions table. See Figure 18-19.

[ User Profile

User

Profile

Filter propagates
all the way from
User table to
Sales
transactions table

email=PrincipalUserName()
= Sales Transactions
Date
Profile
¥ Sales Amount

Figure 18-19. Both directional relationships pass the filter criteria through
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This method is easy to implement. However, is not recommended. Applying both
direction relationship and the security filter will slow down the performance of your
Power BI solution significantly.

Filtering Data Through DAX

Filtering data through DAX is the method I recommend. There are many methods
of implementing this logic with DAX. You can write a LookupValue function, a Filter
function, or employ one of many other approaches. I'll explain it with a Filter function.
In this method; you don’t need to change the direction of relationship to be both
directions. In this method, you need to find a way to filter data in the Profile table. If you
filter the data in Profile table, then the data in the Sales Transactions table will be filtered
automatically. One way of filtering is to find out first all the profile IDs from the User,
Profile which is related to the logged in user;

Step 1: Find All Rows in the User Profile for the Logged-In User

You can use a simple FILTER() function to get all rows from the User Profile for the
logged-in user. Here’s the code for such a function:

FILTER(
'User Profile',
RELATED(User[Email])=USERPRINCIPALNAME ()

)

This code will return a subtable from the User Profile table, which are only rows that
are related to the logged-in user. From this list, let’s get only their Profile ID in the next step.

Step 2: Get Profile IDs from the List

Invoke the SelectColumns() DAX function to select the Profile column (which is the ID of
the profile):

SELECTCOLUMNS(
FILTER(
'User Profile’,
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RELATED(User[Email])=USERPRINCIPALNAME ()
)

"Profile"
,[Profile]

)

This DAX code will return a table with a single column that is the ID of the profiles.

Step 3: Filter the Profile Table on ID Matches

Now you can use the IN keyword to filter data from the Profile table just for the logged-in
user. Here is the code to use:

[ID] IN SELECTCOLUMNS(

FILTER(

'User Profile',
RELATED(User[Email])=USERPRINCIPALNAME ()
)J

"Profile"

,[Profile]

)

This filter should be written into the Profile table as shown in Figure 18-20.

Manage roles

Roles Tables Table filter DAX expression .

22 L Y- [ID] IN SELECTCOLUMNS(
Sales Transactions FILTER(
Create Delate User ‘User Profile’,
: RELATED(User[Email])=USERPRINCIPALNAME ()
User Profile

)
"Profile”
s[Profile]

of

Figure 18-20. Using IN for the DAX expression for the role
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Now see Figure 18-21. As you can see in the figure, this method works perfectly as
expected.

0 Now viewing report as: User Stop viewing

Year Quarter Month Day Sales Amount

2017 Cer1 January 1 100
o sw 1w reza@radacad.com
Total 200 ol

Figure 18-21. The result of row-level security applied

Figure 18-22 shows a diagram of this method, and you see what is a single directional
relationship. However, the DAX Filter propagates all the way with the logic we’ve written
into the role.

[ User Profile

User

i —* | Profile

[ Profile

ID
Name

B lookup

[ID] IN SELECTCOLUMNS(
FILTER(
'User Profile’,
Date RELATED(User[Email])
Profile =USERPRINCIPALNAME()),
3 sales Amount "Profile" [Profile])

£ Sales Transactions

Figure 18-22. The DAX expression on profile table passes the filter criteria to the
transactions table
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Applying row-level security has many variations. In this section, you've learned
about how to use the Users and Groups (or Profiles) concept and overcome the Many-to-
Many challenge for the row-level security. You've learned about two methods and which
one of them was the recommended approach. There are other ways to implement this
scenario as well (with LookupValue and many other functions).

Organizational Hierarchy

In this section, I'm going to cover another common scenarios for row-level security:
Organizational hierarchy for security. Through organizational hierarchy the approach

is that each employee should have access to his/her data, and the manager should have
access to an employee’s data; there might be another higher-level manager as well. Every
person should have access to all employees under him or her. In this chapter, we are
going to cover this method of security in detail with Power BI.

Scenario

Every company has an organizational hierarchy, in many scenarios, employees need
to be authorized to their data records only, and to the data of people whom they are
managing. Figure 18-23 is an example of a typical organization chart that we’ll build an
example around.
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Every Employee should see his/her own

records + records of people under
i Organization Chart

him/her
[ “ [ Leila Etaati
P .

Amy 2017 Qtr1  January 1 100 ) U Justin
Bill 2017 Qtr1  February 1 300 “ [ Mark
David 2017 Qtr2  April 3 340 { 1 Bill
Justin 2017 Qtr1  March 1 50 -
Leila Etaati 2017 Qtr2  April 4 35 r “ [0 Reza Rad
Lindsay 2017 Qtr2  April 1 150 “0 Amy
Mark 2017 Qtr2  April 2 30 ~ { )
Mark 2017 Qr2 April 10 40 O Lindsay
Reza Rad 2017 Qtr2  April 5 20 L “[] David
Total 1065

Figure 18-23. Organizational Chart example

Bill should see only one record of data. Mark should see three records: two records
for himself and one record from Bill (because Bill is reporting directly to Mark). Leila
should see four records: one record for herself, two records for Mark, and one record for
Bill. This is how the hierarchical organizational row-level security id required to work.

Figure 18-24 shows the user table for this scenario’s example. There are two main
columns: the ID of the employee and the Manager ID, which points to the record that is
the manager’s record.

ID g Name g Email g Manager ID,
1 Reza Rad reza@radacad.com null
2 Leila Etaati leila@radacad.com null
3 David studentl@radacad.com i
4 Mark student2@radacad.com 2
5 Amy student3@radacad.com 1
6 Bill student4@radacad.com 4
7 Justin student5@radacad.com 2
8 Lindsay student6@radacad.com 5

Figure 18-24. User table for organization hierarchy
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Figure 18-25 shows the Sales Transaction table. For every employee, there might be
one or more sales transactions in the transactions table.

Date gUser  gSales Amountg
1/01/2017 5 100
1/02/2017 6 300
1/03/2017 7 50
1/04/2017 8 150
2/04/2017 4 30
3/04/2017 3 340
4/04/2017 2 35
5/04/2017 1 20

10/04/2017 4 40

Figure 18-25. Transactions Table

Figure 18-26 presents a diagram of the model, which is a fairly simple model
composed of just the two tables.

[™1 Sales Transactions
Date

| User
3 Sales Amount

Name

Email

Manager ID
| I P

Figure 18-26. Relationship Diagram
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Sample Report

Figure 18-27 shows a glance at a sample report. The report shows all records from all
employees, as well as the full organizational hierarchy.

L]
o
o s
- Organization Chart
RADACAD P ; :
Name Year Quarter Month  Day Sales Amount ‘E] Leila [?:taatl
Amy 2017 Qtr 1 January 1 100 O Justin
Bill 2017 Qtr1  February 1 300 “ O Mark
David 2017 Qtr2  April 3 340 ] Bill
Justin 2017 Qtr1 March 1 50
Leila Etaati 2017 Qtr2  April 4 35 “ [ Reza Rad
Lindsay 2017 Qtr2  April 1 150 “0 Amy
Mark 2017 Qtr2  April 2 30
Mark 2017 Qr2 April 10 40 O Lindsay
Reza Rad 2017 Qtr2  April 5 20 “ 1 David
Total 1065

Figure 18-27. Sample report layout

Path Functions in DAX

One of the most common ways of implementing row-level security in this scenario is by
using Path functions in DAX. Path functions are powerful functions that can navigate
through an unknown level of hierarchy based on an ID and Parent ID structure. The
structure of your data table usually is constructed based on two columns: ID and
Manager ID, as in Figure 18-28.
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ID g Name g Email g Manager ID,
1 [Reza Rad reza@radacad.com null
2 |Leila Etaati .com null
3 |David studentl@radacad.com | —————1
4 IMark student2@radacad.com 2
5|Amy student3@radacad.com 1
6 |Bill student4@radacad.com 4
7 Justin student5@radacad.com 2
8 |Lindsay studenté@radacad.com 5

Figure 18-28. Manager ID is pointing to the same table

To learn how path functions work, let’s explore a couple of these functions.

Path()

The Path() function will go through an ID and parent ID structure, and it will reveal the
whole hierarchical path into a delimited string. To use this function, you can simply
create a calculated column in the user table with an expression like the following:

Path = PATH(User[ID],User[Manager ID])

Figure 18-29 shows then, what the function’s output looks like.
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Path = PATH(User[ID],User[Manager ID])

1 RezaRad reza@radacad.com 1

2 LeilaEtazd leie@radacad.com 2

3 David studentl @radacad.com 111)3
4 Mark student2 @radacad.com 212]|4
5 Amy student3 @radacad.com 1}1]5
6 Bil studentd @radacad.com 412|416
7 Justin student5 @radacad.com 21217
8 Lindsay studentt @radacad.com 511]5]8

Figure 18-29. Path function output

This function will give you the whole path for the hierarchy with a delimited text
value. The id of every employee in the path is separated in this text by a vertical line (]).

Pathitem()

The Pathltem() function will give you a specific item in a path. Here is an example
showing how to fetch the second-level manager for a given user:

PATHITEM(User[Path],2,1)

You can then combine this method with a LookupValue function to find out the
name of the person at that level:

LOOKUPVALUE (

User[Name],

User[ID],
PATHITEM(User[Path],2,1)

)

You can then create calculated columns such as in Figure 18-30 for every level of
organization hierarchy. Figure 18-30 shows calculated columns for all three manager
levels.
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x v [Lul 2 = LOOKUPVALUE(User[Name],User[ID], PATHITEM(User[Path],2,1) )]

1 RezaRad reza@radacad.com 1 RezaRad

2 LeilaEtaati leila@radacad.com 2 Leila Etaati

3 David studentl @radacad.com 1 1|3 RezaRad David

4 Mark student2 @radacad.com 2 2|4 LeilaEtaat  |Mark

5 Amy student3 @radacad.com 11115 RezaRad Amy

6 Bl student4 @radacad.com 4 2|4]6 LeilaEtaati Mark Bil

7 Justin studentS @radacad.com 2 2|7 LeilaEtaati  plustin

& Llindsay studentt @radacad.com 5 1|5|8 RezaRad Amy Lindsay

Figure 18-30. Pathltem and LookupValue together can fetch the manager’s name

PathContains()

Now the important function of this post is PathContains. PathContains will check if an
ID exists in the path or not. PathContains is the function that you need to implement
row-level security. All you need to find out is the ID of the person who is logged in. We
already know how to get the email address of the person who is logged in: we use the
UserName() or UserPrincipalName() function for it.

Find Out the ID of Person Logged In

You can use a Filter function and Iterator function in DAX to find out who logged in to
the system. Here is how the Filter Function can be used to fetch the logged-in user’s
record:

Filter(
User,
[Email ]=USERPRINCIPALNAME ()

)

After finding the record for the current user, you can use MaxX or MinX to find out
the ID of that user:

MaxX (
Filter(
User,
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[Email ]=USERPRINCIPALNAME ()
)

,User[ID]

)

Finally, you can now use this ID in a PathContains function to check if the user’s ID
exists in a path or not:

PATHCONTAINS (User[Path],
MaxX (

Filter(

User,

[Email ]=USERPRINCIPALNAME ()
)

,User[ID]

)

)

Figure 18-31 shows how to add this logic to a role in the User table. The DAX
expression in the figure will check the full path of organization hierarchy to see whether
there are any records in the user table that have a given user ID in their Path column.

Manage roles

Blac Tahlac i B g
Roles ables able filter DAX expression

! T
User Sales Transactions PATHCONTAINS(User[Path],

User = Maxx(
Create Delete Filter(
User,
[Email)=USERPRINCIPALNAME ()
)
JUser[ID]
)
)|

Figure 18-31. Row-level security expression for organizational hierarchy
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Testing Result

As aresult, if you switch to that user, you will see only the logged-in user with records
related to him/her. See Figure 18-32.

o Now viewing report as: User Stop viewing

EEEE
_mm
-
'-..l reza@radacad.com G i
RADACAD = B
“ [ Reza Rad
Name  Year Quarter Month Day Sales Amount
a4
Amy 2017 Qtr1 January 1 100 L Amy
David 2017 Qtr2  April 3 340 O Lindsay
Lindsay 2017 Qtr2  April 1 150 4 M .
Reza Rad 2017 Qtr2  April 5 20 David
Total 610

Figure 18-32. The result of organization hierarchy row-level security

There are other methods of implementing such logic; you can use other functions
and expressions to find the current records ID. This post explained one way of doing this.
As you can see in the above screenshot, Reza only has access to see records for himself,
Amy, and David (his direct reports), and Lindsay (who reports directly to Amy).

Applying row-level security has many variations. In this chapter, you've learned
about how to use organization hierarchy and Path functions in DAX to implement row-
level security based on a hierarchy.

Summary

In this chapter you've learned three of the most common scenarios and patterns for
dynamically applying row-level security: with manager-level access, users and profiles,
and organizational hierarchies. The main important factor in all of these dynamic row-
level security patterns is to be professional in DAX and be able to write the DAX code
and filter required for that scenario. The next chapter is about row-level security in SSAS
Tabular Live Connection.
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CHAPTER 19

Row-Level Security
with Analysis Services
Live Connection

You can define Row-Level Security in Power Bl itself (Chapter 16), However, sometimes
you do use SQL Server Analysis Services Tabular as the source for Power Bl through the
Live connection. SSAS Tabular allows you to create the same type of Row-Level Security.
In situations that SSAS Live connection is used, it would be much better to use Row-
Level Security defined in Tabular from Power BI, rather than duplicating that in Power
BI. In this chapter you'll learn an end-to-end solution.

Note that this method is different from defining Row-Level Security in Power BI
Desktop. In fact, we won’t use that method. To learn more about basic row-level security,
read Chapter 16.

For this chapter’s demo, I will be using my demo machine, which has SSAS Tabular
and Enterprise Gateway installed. I will also use the SSAS Tabular’s example database:
the AW Internet Sales Tabular Model 2014.

Create the Data Source Under the Gateway

We want to create a Data Source in the gateway. You might think that one gateway is
enough for connecting to all data sources in a domain. That is right. However, you still
need to add a data source to that gateway per each source. Each source can be an SQL
Server database, Analysis Services database, etc. For this example, we are building a data
source for SQL Server Analysis Tabular on premises. Before going through this step, I have
installed AW Internet Sales Tabular Model 2014 on my SSAS Tabular and want to connect
to it. If you don’t have this database, follow the instruction in the prerequisite section.
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For creating a data source, first select the gateway that you wish to use. Then click on
Add Data Source in the manage gateways window, as shown in Figure 19-1.

Gateways

“TADD DATA SOURCE

> RezaSurface

» BIRADACAD

Test all connections

Figure 19-1. Add a data source to the gateway

Then enter details for the data source as I have done in Figure 19-2.  named this
data source as AW Internet Sales Tabular Model 2014, and I enter my server name and
database name. Then I use Windows authentication with my domain user <domain>
\username and the password. You should see a successful message after clicking on
Apply. The domain name that I use is BIRADACAD (my SSAS Tabular domain), and the
user is PBIgateway, which is a user of BIRADACAD domain (username: BIRADACAD\
PBIgateway) and is an administrator for SSAS Tabular (explained in the next few
paragraphs).
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Gateways

~TADD DATA SOURCE

Data Source Settings  Users

» RezaSurface
~ BIRADACAD " Connection Successful
SSAS MD PBIRAD Data Source Name

SSAS Tab PBIRAD

AdventureWorksDW2014

Data Source Type

Test all connections

Server

Database

The credentials are encrypted using the key stored on-premises on the gateway server. Learn more

Usemame

LAl LAl LLd

Password

>Advanced settings

Figure 19-2. SSAS Tabular connection settings in the gateway

Note that the user account that you are using here should meet these conditions:
e Itshould be a Domain User.
o The domain user should be an administrator in SSAS Tabular.

You can set administrator for SSAS Tabular by right-clicking on SSAS Tabular
instance in SSMS and goinh to the Properties window that is shown in Figure 19-3.
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%% Microsoft SQL Server Management Studio (Administrator)
File Edit View Debug Tools Window Help

OB 0% E | D NewQuey Iy DD S|

Object Explorer
Connect ~ - G A
S V] PBIRAD\TABULAR (Microsoft Analysis Server 13.0.1601.5

+ [ Databases Connect...
# [ Management

Disconnect

Register...
New Query »

Policies 3
Facets

Start
Stop
Restart

Reports
Refresh

Figure 19-3. Setting the Properties of the Analysis Services Tabular

Then go under settings and select the Security tab as shown in Figure 19-4. Add the
user to administrators list. In Figure 19-4, I've added BIRADACAD\PBIgateway to the list.

o Analysis Server Properties |- [= %]
-Selutapqe ® st ~ [
2 Information = B Heo
M General
#A Language/Collation The server administrator role is used to grant server-wide security privileges to a user or a group of
e Security users.
Server administrators:

BIRADACAD \Administrator
NT SERVICE\SSASTELEMETRYSTABULAR
| BIRADACAD\PBlgateway

Figure 19-4. Security configuration of the SSAS Tabular
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Effective User Name

A gateway account is used for accessing Power BI cloud service to on-premises SSAS
Tabular. However, this account by itself isn’t enough for the data retrieval. The gateway
then passes the EffectiveUserName from Power BI to on-premises SSAS Tabular, and the
result of the query will be returned based on the access of EffectiveUserName account to
SSAS Tabular database and model.

By default, EffectiveUserName is the username of the logged-in user to Power BI,
or, in other words, EffectiveUserName is the Power BI account. This means your Power
BI account should have enough access to SSAS Tabular database to fetch required data.
If Power BI account is the account from the same domain as SSAS Tabular, as shown in
Figure 19-5, then there is no problem, and the security configuration can be set in SSAS
Tabular (explained later in this chapter). However, if domains are different, then you

have to do UPN mapping.

Domain: BIRADACAD

Power Bl Enterprise Gateway Connec tion

S5AS Tabular I ' ' | I

Power Bl Enterprise Gateway Connection

Power Bl

om

Figure 19-5. EffectiveUserName when domain user and Power BI user are the
same

UPN Mapping

Your SSAS Tabular is part of a domain (it should be, because that’s how Live connection
works), and that domain might be the domain that your Power BI user account is. If you
are using the same domain user for Power BI account, then you can skip this step. If you
have a separate Power BI user account than the domain account for SSAS Tabular, then
you have to set the UPN Mapping as illustrated conceptually in Figure 19-6.
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Domain: BIRADACAD

Power Bl Enterprise Gateway Connection

S5AS Tabular I . " |

Power Bl Enterprise Gateway Connection

Power BI
Domain User: | EffectiveUserName: Power Bl User:
reza@biradacad.com reza@biradacad.com reza@radacad.com
A
Domain User Power Bl User
reza@biradacad.com reza@radacad.com

Figure 19-6. UPN Mapping table is needed if domain user and Power BI users are
different

UPN Mapping in simple definition will map Power BI accounts to your local on-
premises SSAS Tabular domain accounts. Because in my example I don’t use the same
domain account for my Power BI account, I set up UPN as in Figure 19-7.

Gateways

“T"ADD DATA SOURCE

Data Source Settings °

» RezaSurface

~ BIRADACAD People who can publish reports that use this data source
S5AS MD PEBIRAD Enter email addresses Add
((sssTab PBIRAD ]o
[ Reza Rad
AdventureWorksDW2014

Test all connections

Remove Map user names

Figure 19-7. Map User Names under the data source in the gateway settings
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Then in Mapping pane, I create a new mapping that maps my Power BI user account
to reza@biradacad.com, which is my local domain for SSAS Tabular server. You can see
this mapping in Figure 19-8.

Map user names

Create

assoqa

reza@s .com reza@biradacad.com

Enter user name to see how the mapping rule will change it.

After rule applied

OK Cancel
Figure 19-8. UPN mapping configuration

Now with this username mapping, reza@biradacad.com will be passed as
EffectiveUserName to the SSAS Tabular.
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Configure Row-Level Security in SSAS Tabular

Open SSAS Tabular in SSMS. Then expand the AW Internet Sales Tabular Model 2014,
and create a New Role as shown in Figure 19-9.

L% Microsoft SQL Server Management Studio (Administrator)
File Edit View Debug Tools Window Help

OB o-2 8| D Newouey BB D
Object Explorer * QX

Connect~ 87 8] (VIF )
- 'b PBIRAD\TABULAR (Microsoft Analysis Server 13.0.1601.5
= [ Databases
= | J AW Internet Sales Tabular Model 2014
# [ Connections

# [ Tables
« Ca [
+ [ Managem New Role...
Reports »
Refresh

Figure 19-9. Adding Role in SSAS Tabular

We want to create a role for users who don’t have access to Bike sales across the
database. So let’s name the role as No Bike Sales Manager; this role has Read access to

the database. You can see the role definition in Figure 19-10.
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Selecta Script
A Membership
3 Flow Fhers The database role defines a category of users and groups that have the same pemissions on
the database.
Rolé name: [No Bike Sales Manager
Role description:
Set the database pemmissions for this role:
[] Full control ( Administrator )
[] Process database
Read
Connection
Server:
PBIRAD\TABULAR

Figure 19-10. Assigning Read access level to the role

In the membership section, you can add users to this role as in Figure 19-11.
Users should be domain users that you get through EffectiveUserName from Power
BI (if Power BI accounts aren’t domain users, then create a UPN mapping for them
as explained above in the UPN mapping section). I add user BIRADACAD\Reza here.
(Note that I've created a UPN mapping for this user, so each time the Power BI user
associated with this mapping logs in, this domain account will be passed through
EffectiveUserName to SSAS Tabular.)
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S sciot + [y He

fl

The users and groups member of this role will have privileges in all the Analysis Services
objects associated with this role.

Specify the users and groups for this role:
BIRADACAD\veza

Server:

PEIRAD\TABULAR
Connection:

BIRADACAD \administrator
9w : .

Ready

[ ] e

ok ][ Gmen |

Figure 19-11. Adding local user as a member of SSAS role

Now let’s define Row Filters with a basic filter on Product Category. Here’s the filter
to use:

='Product Category'[Product Category Name]<>'Bikes'

Figure 19-12 shows the filter in the Row Properties dialog.
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5 Soript v [ Help

DAX expressions that retum Boolean values. Only rows that match the specified fitters are visible to
users in this role.

Table DAX Fitter

Server:

PBIRAD\TABULAR
¢ o N DAX Filter — Product Category
BIRADACAD \administrator T —y —r—r—

37 View connection properties

Figure 19-12. Setting the DAX expression for the filter of role

Now that we defined row-level security in SSAS Tabular, let’s build a sample report to
test it.
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Create Sample Report

Our sample report here will show a Pie chart of Product Categories Sales. Create a Live
connection to SSAS Tabular from Power BI Desktop as shown in Figure 19-13.

SQL Server Analysis Services Database

Connect live or import data from a SQL Server Analysis Services database.

Server
PBIRAD\Tabular
Database (optional)
AW Internet Sales Tabular Model 2014

» Connect live
Import data

i MDX or DAX Query (optional)

oK Cancel

Figure 19-13. Live Connection from Power BI Desktop

Then choose the model, which in this case is named Model. You can see that I have
the model highlighted in Figure 19-14.

x
Navigator
Jol Model
. Last Modified: 07/18/2014 17:24:26
4 [0 PBIRAD\Tabular: AW Internet Sales Tabular Modk This model contains the following dimensions and measures
Internet Sales Customer, Date, Geography, Internet Sales, Product, Product Category, Product
Model Subcategory, _ Count of Models, Days in Current Quarter, Days Current Quarter to

Date, Internet Distinct Count Sales Order, Internet Order Lines Count, Internet Total
Discount Amount, Internet Total Product Cost, Internet Total Sales, Internet Total Tax
Amt, Internet Total Freight, Internet Total Margin, Internet Previous Quarter Margin,
Internet Current Quarter Margin, Internet Previous Quarter Margin Proportion to
QTD, Internet Previous Quarter Sales, Internet Current Quarter Sales, Internet
Previous Quarter Sales Proportion to QTD, Internet Current Quarter Sales
Performance, Internet Current Quarter Margin Performance

Figure 19-14. Selecting the model from SSAS Tabular

After creating the connection, you should see the Live Connection: Connected status
in Power BI Desktop down the right-hand side corner. Now create a simple Pie chart
such as in Figure 19-15. Include the Product Category Name (from Product Category
table) as Legend and Sales Amount (from Internet Sales table) as Values.
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Visualizations

Figure 19-15. The sample report in Power BI Desktop

Save the Power Bl file, for example, as SSAS Tab Live Ent DB.pbix, and publish it.
Remember that you shouldn’t set up Row-Level Security in Power Bl itself. RLS
configuration in this scenario fetched from the Live Tabular connection.

Test the Result

In Power BI website or service, when you log in and refresh the SSAS Tab Live Ent DB
report, yuou won't see any sales from Bikes. You will only see sales of Clothing and
Accessories, as in Figure 19-16.
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File v View Edit report B} Bplore v 3 Refresh 5P PinLive Page
Featured dashboard
Favorites

Sales

CF Show

Dashboards

4l Reports

Datasels

Figure 19-16. The result of report with row-level security effective in the Power Bl
service

How Does It Work?

What happened here is that my Power BI account mapped to reza@biradacad.

com domain user, and this domain user passed through enterprise gateway as the
EffectiveUserName to the SSAS Tabular on-premises. SSAS Tabular identified that this
user has only one role, which is No Bike Sales Manager, and this role has a restricted view
of sales for everything but Bike. So, the data returned from SSAS Tabular to Power BI
report doesn’t contain Bike’s sales.
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Summary

SSAS Tabular as a Live connection source for Power Bl is used in many enterprise
solutions for Power BI. There are different reasons for that, for example:

e Some organizations already have SSAS Tabular models ready, and
they are using that for their on-premises reporting and data analysis.
So, they want to use the same source of truth.

o The scale of data is larger than it fits into Power Bl model. (Read step
beyond 10GB limitation for Power BI as an example).

e And many other reasons.

In this chapter you've learned how Row-Level Security defined in SSAS Tabular will
be passed through EffectiveUserName to Power BI accounts. This method will authorize

users to only view part of the data that they are authorized to see.

345


http://www.radacad.com/step-beyond-the-10gb-limitation-of-power-bi
http://www.radacad.com/step-beyond-the-10gb-limitation-of-power-bi

PART V

Administration and
Licensing



CHAPTER 20

Power Bl Administrator
Configuration

In the world of Power BI, there are many configurations in the Desktop tool and some

on the website. None of these configurations are as critical as the Tenant Settings

of the Power BI administrator panel. Tenant settings have a list of highly important
configurations across your Power BI tenant. If you miss configuring the settings properly,
it may result in leaking the data, authorizing people who should not be authorized to

see reports and many other catastrophic scenarios. In this chapter, you will learn the
configurations available in Tenant settings and the recommendation options for each.

Power Bl Administrator

By default, the Office 365 administrator is the Power BI administrator. however, this can
be changed by selecting the Power BI administrator role in Office 365 Portal. Here are the
details of assigning the Power BI administrator role to a user.

Loginto http://portal.office.comwith an Office 365 administrator account.
Then find the user in the list of active users, and select that user from the list. You should
now see a view similar to that in Figure 20-1.
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Figure 20-1. Office Portal

Then click on Edit in the Roles section. Select Customized administrator, and then
from the options, select Power BI service administrator, as shown in Figure 20-2.
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Reza Rad

Edit user roles

hoose the admin role that you wa

t user Learn more

about administrz

O User (no administrator access)

O Global administrator

[@ Customized administrator ]

O Billing administrator

Dynamics 365 service administrator
Exchange administrator

Password administrator

Skype for Business administrator

Power Bl service administrator ]

Reports reader
Service administrator

SharePoint administrator

OO O0OO|@|oo o a

User management administrator

Alternative email address  *  Edit

Figure 20-2. Adding Power BI service administrator role to the user

Tenant Settings

The Power BI Administrator can access tenant settings from the Power BI Service. Click
on the setting icon and select Admin Portal as shown in Figure 20-3.
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Manage personal storage
66 MB of 10 GB used

Create content pack

View content pack

[ Admin portal ]

Manage gateways

Settings

Manage embed codes

Figure 20-3. Admin Portal

From Admin Portal, you will be able to click on Tenant Settings as shown in
Figure 20-4. (Note that you can access this page only if you are a Power BI Administrator.
To learn how to be a Power BI administrator, read the earlier section of this chapter.)

Power Bl  Admin portal

Admin portal

Favorites
Recent Usage metrics Export and sharing settings
Users :
Apps » Share content with external users
Audit logs Enabled for the entire organization
Shared with me [ Tenant settings ]

» Publish to web
Enabled for the entire organization

Capacity settings

Workspaces Embed Codes
»
Organization visuals Fxp.or.t_c%tata‘

My Workspace

abled for the entire organizaltion

» Export reports as PowerPoint presentations

cnaoled for the entire organization

» Print dashboards and reports

ration

Figure 20-4. Tenant Settings
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Configurations of Tenant Settings are categorized into groups as described in the
sections to follow.

Export and Sharing Settings

In this section you can access any configuration setting relating to sharing across your
tenant. The exceptions are settings for content packs and apps, which are found in
another section.

Share the Content with External Users

This option by default is ON. It means that users of your organization can share Power BI
content with external users. If you don’t want this to happen, make sure to restrict it for
everyone or for a group of people.

Publish to Web

The Publish to Web configuration by itself can be enough reason for you to access the
tenant setting page. By default, everyone in your organization can publish their reports
to web! If you don’t know about Publish to Web, read Chapter 12. Publish to Web will
make the Power BI content publicly available. This is a very dangerous option to be ON
always. You have to make sure that you either disable this option or allow a restricted
group of people to use this option. Figure 20-5 shows the option being set to allow a
restricted group of people.

353



CHAPTER 20  POWER BI ADMINISTRATOR CONFIGURATION

4 Publish to web
Unapplied changes

Users in your organization can publish reports viewable by anyone on the web.
Authentication is not available when viewing reports using Publish to web. Go to Embed
Codes to view embed codes created by your organization. For more information, see

Publish to web from Power Bl.

Enabled
Apply to:
(O The entire organization
® Spedific security groups
Enter security groups
l:] Except specific security groups
Apply Cancel

Figure 20-5. Publish to Web Setting

Export Data

Exporting data from charts or visuals, which export the data from the data set behind the

scene, is by default ON. You can change the option here.

Export Reports as PowerPoint Presentation

Power Bl reports can be exported to a PowerPoint slide deck file. The PPTX file won’t be
an interactive report like a Power Bl report. If you want to change that option, here is the

configuration to set.

Print Dashboards and Reports

Printing dashboards are not usually a harmful option to be turned on. However, in case

you want to change it, you can modify the option.
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Content Pack and App Settings

Content Pack and Power BI Apps are ways of sharing Power BI reports. The Content
Pack method is almost obsolete, but Power BI App method is a very common way of
sharing these days. In this section, you have options to configure for these two methods

of sharing.

Publish Content Packs and Apps to the Entire Organization

By default, a content owner can publish an app to the entire organization. If you want to
change this behavior and limit this ability to a specific group of people, then add their
group information to the list of specific security groups as shown in Figure 20-6.

4 Publish content packs and apps to the entire organization
Unapplied changes

Users in the organization can publish content packs and apps to the entire organization.
Enabled

Apply to:
(O The entire organization
® Specific security groups

Enter security groups

[:] Except specific security groups
Apply Cancel

Figure 20-6. Publish App Settings

Create Template Organizational Content Pack and Apps

For changing the ability to create a template for content packs and apps, you need to

change the setting in this section.
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Push Apps to End Users

The Push apps to end users option in Figure 20-7 is one of the very new options added
to the tenant settings. Without this option selected, Power BI apps won’t automatically
be pushed to the end user’s apps section. By turning this option ON, any apps created
will be automatically pushed to users. You won’t need to go and GET the app from each
user’s profile individually. This is a very good option to be turned ON.

4 Push apps to end users
Unapplied changes

Users can share apps directly with end users without requiring installation from
AppSource.

Enabled

Apply to:
(® The entire organization

O Spedific security groups

J Except spedfic security groups
Apply Cancel
Figure 20-7. Publish App for the entire organization

Integration Settings

Configurations in the Integration settings are related to integrating Power BI with other
technologies, such as Cortana, ArcGIS, Excel, etc.

Ask Questions About Data Using Cortana

If you don’t want your users to interact with the Q&A feature of Power BI with Cortana,
then disable this option. However, this is a good option to be kept on.

Use Analyze in Excel with On-Premises Datasets

Analyze in Excel gives the users ability to explore the dataset through a self-service
PivotTable and PivotChart view of the Excel. This is a favorite feature of Power BI for
Excel users. This option provides the access of Analyze in Excel for even data sources
that are connected live to an on-premises data source. It is a very good option to be ON.
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Use ArcGIS Maps for Power Bl

If you intend to use ArcGIS maps in Power BI, then you need to select this option. This
basically is an acknowledgment that ArcGIS servers might be processing your data

in another country. ArcGIS map is one of the most powerful map visuals in Power

BI. I highly recommend using ArcGIS map if you have a lot of geolocation analysis

requirements.

Use Global Search for Power Bl

This option integrates Azure Search with Power BI.

Custom Visual Settings

Custom visuals are one of the great add-ins for Power BI visualization. Custom visuals
are built by third parties. Not all of the custom visuals are supported continuously in
a satisfactory status. Also, some of the custom visuals are paid visuals. As a Power BI
administrator, you may want to restrict the usage of custom visuals in your tenant by
changing this option. Figure 20-8 shows the option as enabled.

Custom visuals settings

4 Custom visuals

Enabled for the entire organization

Users in the organization can add, view, share, and interact with custom visuals.

Enabled

® This setting applies to the entire organization

Figure 20-8. Custom Visual Setting
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R Visuals Settings

R Visuals became the necessary part of Power BI report development. You can gain
machine learning insight and enhanced visuals with leveraging R visuals in Power

BI. There are many existing visuals for R, and Leila Etaati also has written a book about R
and Power BI together. This option is a recommended option to be ON.

Audit and Usage Settings

You may have seen the usage metrics report of a Power BI dashboard or report.

The usage metrics work with audit logs and gives you a detailed analysis of usage
consumption of your Power BI content. Options in this section are related to the audit
log and usage metrics.

Create Audit Logs for Internal Activity Auditing and Compliance

The audit logs will be created by this option, and users of organization can use it for
monitoring and data analysis

Usage Metrics for Content Creators

Content creators are people who create Power Bl reports, dashboards, and datasets. By
default, content creators have access to the usage metrics report monitoring the usage of
their content. If you want to turn off this feature, you can change the option here.

Per-User Data in Usage Metrics for Content Creators

Usage metrics data can also include the per-user individual metrics. Per-user data is
useful especially if you want to monitor usage by user to see are they using the content
shared with them or not. Figure 20-9 is an example of a usage metrics report with per-
user data.
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Dashboard Usage Metrics Views per day

This report is automatically generated by Power Bl to
provide usage metrics for your dashboard. Usage data
is retained for the last 90 days. Changes to your
dashboard may take up to 24 hours to appear here.
Leam more

Distribution methods

Al R

Unique viewers per day
The Distribution Method slicer allows you to dice 2
based on how the user obtained access to this
dashboard, Leam more

Platforms

All ~

Shares per day

Figure 20-9. Per-user usage metrics

Dashbhoard Settings
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Total views

50 4

Total viewers Total shares

(Blank)

Rank & caloulated by comparing ths dashboard against
ather & in your organization. Learn mare

Total views rank  Total shares rank

2 4

18

Views by user
FamilyMarrw Glvam Name  Usar Principal Name
David
- Elizabath - —
Reza
— Philip »

Data Classification, shown in Figure 20-10, is a method for labeling dashboards for users.

You can add labels such as Highly Classified or Normal and make it visible beside the

name of a dashboard. Data classification is not security, it is just a method of labeling

for users, so they know how to treat that dashboard. In this section you can create

classifications such as the ones below.
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Dashboard settings

4 Data classification for dashboards

Unapplied changes

Fitle Graaniatiah G tae gl it . e
Enabled
-
® Highly Classified | [Hc v 0|
O | Unclassrhed LC = El
+ Add dassification
Apply Cancel

@® This setting applies to the entire organization

Figure 20-10. Data Classification

Then the classification created can be assigned to every dashboard, as shown in
Figure 20-11.

Dashboards| Reports Workbooks  Datasets

ACTIONS OWNER

E
[ |3
H

Figure 20-11. Dashboard Settings
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In the settings page of the dashboard, you can choose the classification. Figure 20-12
shows a section of Low Classified, which means the data is not particularly sensitive.
Settings for Sample Dashboar...
Owned by : Reza Rad -
Dashboard name
Sample Dashboard 20171117

Q&A

Q&A allows users to find data and create charts using natural
language from datasets used on a dashboard.

Learn more

Dashboard tile flow

@)

By turning on tile flow for this dashboard, once you move a tile
on the dashboard, it will automatically adjust your tile layout.

Data classification

‘ Highly Classified
Highly Classified
Low Classified

Figure 20-12. Assign the data classification to a dashboard

Making the setting in Figure 20-12 will create a corresponding label beside the
dashboard as shown in Figure 20-13.
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Figure 20-13. Data classification labels of each dashboard

Data Classification is not Security, it is just a method of labeling to make users
aware about the type of content in the dashboard.

Developer Settings

There is only a single developer setting, and that setting relates to embedded content in
apps. As a Developer, you can leverage Power Bl Embedded API and embed reports or
dashboards into an application. This is a powerful feature, which can be turned on or off
from the developer settings.

Usage Metrics

The Admin portal has also some other sections, which are useful for a Power BI
administrator. One monitoring part of the Admin portal is the usage metrics for all Power
BI content across the tenant. These are shown in Figure 20-14 and can be accessed by
going to the Admin Portal, and then choosing Usage Metrics.
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Admin portal

Usars

Number of User Dashboards Number of User Reparts Number of User Datasets Top Users with Most Dashboards

54 101 102

Most Consumed Dashboards by Users

Audit logs

Tot w

Most Consumed Packages by Users Top Users with Most Reports

Figure 20-14. Usage Metrics

The usage metrics here are different from the usage metrics for each dashboard and
report. The usage metrics for Power BI administrator gives an overall monitoring view of
which users view most of the content and which dashboards or reports have been used
most. How many dashboards, reports, or datasets exist in the tenant, and it will reveal
some information about workspaces and a lot of other information.

Embed Codes

If you enabled the Publish to Web feature of Power BI in the tenant settings, then you
need to monitor what are the content users published with this option. The Embed
Codes section of Admin portal is shown in Figure 20-15 and will tell you which report

is published to web by which user. You have the option to see the report or delete the
embed code. (Deleting the embed code will not delete the report, it will only un-publish
it from the web link.)
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Admin portal

Usage metrics

POWER BI ADMINISTRATOR CONFIGURATION

Embed Codes

View embed codes that have been created by your crganization. To change users ability to use publish to web, see Tengat pettings.

Report name Warkspace name Published by Status Actions

Reza Rad Reza Rad

Figure 20-15. Manage all Embed Codes

Organization Visuals

You can add a Power Bl visual that is designed by your organization in the Admin portal
section on Organization visuals that is shown in Figure 20-16. You will need a *.pbiviz file

to upload from this section, describing the visual that you wish to make available.

Admin porta

Usage metrics Organization visuals
Users

Add new custom visuals for your organization or manage them. Learn moe
Audit logs
Tenant settings NAME PUBLISHED B*
Capadity settings
Embed Codes ’ Add a custom visual I

Figure 20-16. Organization Visuals

Then you can enter the details of the visual into the Edit custom visual dialog as

shown in Figure 20-17.
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Edit custom visual

Last updated: Mar 13, 2018

Choose a .pbiviz file * +Required

RVizFacetChart.pbiviz Browse

Name your custom visual *

FacetChart

lcon *
Upload an image or company logo
This icon will be seen on the custom visual store.
Image max size should be 65 KB, 1:1 aspect ratio,
JPG or PNG format.
Use default

Description

This is a R custom visual for Power Bl users. This chart able to shows at the
same time 4 to 5 variables,

Apply Cancel
Figure 20-17. Adding an organizational visual

These visuals then will be available in Power BI Desktop. Figure 20-18 shows a
FacetChart visual that is available from the My Organization tab.
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Power Bl Visuals

MARKETPLACE MY ORGANIZATION
FacetChart . o
This is a R custom visual for Power Bl users. This chart able to shows at the

same time 4 to 5 variables,

Figure 20-18. Using My organization’s visuals from Power BI Desktop

Summary

The Power BI administrator has access to specific parts of the Admin portal such as
Tenant Settings, Manage Embed Codes, Organization Visuals, and Usage Metrics.

Tenant Settings has many configurations, so you need to be careful of those options.

For example; Publish to Web or Integration Settings are important options to consider.
Admin portal and tenant settings are getting updated in each version of Power BI service.
Hopefully we will have some new features in this list soon.
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Usage Metrics

One of the features of Power BI Service is a usage metrics report on a dashboard or
report. The usage metrics report will give you an analysis of how many times the content
is viewed or share, through which platforms, and by which users. You can also create
your monitoring report based on the model of usage metrics. In this chapter, you'll learn
how easy it is to use the usage metrics or even create your report from it.

Usage Metrics

The usage metrics report in the Power BI service will give you some analysis on the views
and shares of the Power BI content. (You can see an example in Figure 21-1.) This report
can be turned off or on in the Power BI Administrator tenant setting configuration. You
can also choose if you want the individual per-user data analysis for that to be visible

or not; this configuration can also be determined in the tenant settings. To learn more
about tenant settings, read Chapter 20.

The report has some sections that mainly explain to you how users consumed this
report; you can slice and dice by Distribution methods (sharing, workspace) or by
Platform (Mobile, Web). The report gives you an overall analysis as well as a per-day
analysis. Here is a look and feel of a usage metrics report.
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Dashboard Usage Metrics Views per day
by by Pow ]

This report is aut

170 7 1

Rank is calculated by com)

cther dashboards in yeur

Total views rank  Total shares rank

Unigue viewers per day 19 4

18

Platforms

Views by user

All ~ s Fe Ma Family Hame  Given Mame UserPrincipal Name

Shares per day

Figure 21-1. Usage Metrics

You can access the usage metrics report by clicking on the Usage Metrics icon as
shown in Figure 21-2.

s B | B3 ¥

l»* Usage metrics o View related YrFavorte [ Subscribe & Share

]
6.68K " "

RADACAD

ord_date

6/15/1992 9/14/1994

psychology

Figure 21-2. How to Open Usage Metrics report
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Do It Yourself!

You can create your own version of a usage metrics report if you want. You just need to
use the existing model and build visualization on top of it. To start, you need to create a
copy of the usage metrics report. For doing this, open the usage metrics report, and then
click on File, and Save As. See Figure 21-3 for an example.

pace » Timesheet HC

View v © Refresh %7 Pin Live Page

Save as

Favorites
Save a copy of usage metrics for dashboards in this workspace

Recent P, Print
Print current page

Views per da

ptrics

rated by Power Bl to
dashboard. Usage data
hanges to your
dashboard may take up to 24 hours to appear here.

Apps

Shared with me

Workspaces Leam more
. My Workspace Distribution methods
All v

Unique view:
Figure 21-3. Save a copy of usage metrics report

Save the new report with a different name, and then open it. You can now see and
click on the Edit option on the top of the report, as shown in Figure 21-4.
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Bl . My space » Dashboard e Metrics Report - Copy (2)
File~  View™  Edit report ) Refresh 5 PinLive Page
Favorites

Recent

Dashboard Usage Metrics Views per day
Apps This report is automatically generated by Power Bl to

provide usage metrics for your dashboard. Usage data
Shared with me is retained for the last 90 days. Changes to your

dashboard may take up to 24 hours to appear here,
Workspaces Leam more

. My Workspace Distribution methods
All W

Unique viewers per
The Distribution Method slicer allows you to slice :

Figure 21-4. Edit the copied report

Going to Edit mode, and you then see the tables and fields in the dataset that has the
monitoring information. Figure 21-5 shows an example of what you will see at this point.
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Duplicate this page Save s PinLive Page

VISUALIZATIONS >  FIELDS

Dashboards
DashboardsCount
Dates
DistributionMetho...
Platforms

Shares
SharesRanking
Users

BHLIERS ViewersRanking

e level filters Views

Draey el Tickebs ViewsRanking

Drilithrough f
Drag drillthrough fields here
Report level filters

DashboardGuid
is a2fclfec-e156-4402...

Figure 21-5. Access to the data tables and fields of usage metrics model

Unfortunately, you cannot download this report in Power BI Desktop at the moment
to develop your report there, but you can develop the report in the website of Power
BI. You can even remove the existing Report level filter as in Figure 21-6 to bring in
monitoring data for all reports and dashboards.
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VISUALIZATIONS ) FIELDS

[ :] Dashboards

-,
5

DashboardsCount
Dates
DistributionMetho...
Platforms

Shares
SharesRanking
Users

A ViewersRanking

level filters Views

Drag data fields here ViewsRanking

Drilithrough filters
Drag drillthrough fields here
Report level filters

DashboardGuid ~
is a2fcifec-e156-4402...

Figure 21-6. Remove the filter for the current dashboard

Everything after this step depends on your creativity to create your report with
whatever visuals you want. Figure 21-7 shows an example of a usage metrics report
version that I created in a few minutes.
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Givenbame  FamilyName
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170 11

Figure 21-7. Customized usage metrics report

USAGE METRICS

As you can see in Figure 21-7, the report includes all dashboards. I can click on a

dashboard in the slicer and see the detailed monitoring analysis of that content.

Summary

Usage metrics is a report of monitoring usage data of Power BI content. You can use the

existing report or create your report. In the next chapter, you will learn about licensing of

Power BI.
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Power Bl Licensing Guide

Licensing in Power Bl is not a complicated one; however, understanding which features
are included in which licensing plan is always a question from users. In this chapter,
you will learn about all different licensing plans in Power BI, the scenarios to use the
licensing for, and scenarios for which you may need to change your licensing. This
chapter is intended to help you decide the most cost-effective licensing plan for your
requirements. In this chapter, you will learn about Power BI per-user licensing such as
free and Pro. You will also learn about capacity-based licensing such as embedded and
premium.

Power Bl Free

If you are new to Power BI, and you've heard that Power Bl is free, then probably one of
your first questions is this: “What features do I get with the free Power BI account?” Let’s
start with answering that question. With Power BI free, you get features such as the ones
below.

Power Bl Desktop

Power BI Desktop (Figure 22-1) is the developer tool for creating and authoring reports.
This tool is free to use, and no licensing is needed for that. You can build Power BI
solutions with Power BI Desktop as much as you want with any size of data you want as
long as it is on the Desktop. Licensing charges usually start when you start sharing from
the service.
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B O ) ek TN e B Doy - &8 =

Figure 22-1. Power BI Desktop is available for Free

Publishing to Power Bl

You can use the same Free license of Power BI to publish your reports into Power BI. If
you want to create a Power Bl report yourself, publish it in the Power BI service, and
view it from a web browser, then doing so doesn’t cost you anything. Figure 22-2 shows a
Workspace about to be published to Power BI online.
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Figure 22-2. Power BI reports can be published to service for Free

Publish to Web

Sharing a Power BI content in a secure way is not a free feature. The only free way of

Sharing is using Publish to Web as shown in Figure 22-3, which is free but not secure.
Publish to Web is sharing your content publicly. All other methods of sharing need a
paid subscription.
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Microsoft Power BI

Figure 22-3. Publish to Web is available for Free

Power Bl Free is for authoring reports with Power Bl Desktop, testing it, publishing
it into the service, but not sharing it securely.

Power Bl Pro

Power BI Pro is the per-user subscription for Power BI. At the time of writing this book,
it costs USD 9.99 per user per month. With Power BI Pro you can get everything that free
account has, plus many other Power BI service features as well as other methods of sharing.

Sharing

With Power BI Pro you can use all other methods of sharing except Power Bl Embedded
(which comes through different licensing options). You can use Simple Sharing,
Workspaces, Power BI Apps, and Embed in SharePoint Online and Teams. The important
thing to know is that even for consuming a Power BI content shared with you, you need
to be part of a paid subscription (the only exception is if you have access to a Published
to Web Power BI content, which is free). Figure 22-4 shows a Power BI App as it is seen by
a user with whom the app has been shared.
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Power Bl  Apps

fiearch content...

Favorites

Sample App

Figure 22-4. All organizational sharing methods such as Power Bl apps are
accessible with Pro

Integration

With Power BI Pro you can get some integration features of Power BI as well. An example
is the Analyze in Excel feature that is shown in Figure 22-5.

B & ¥ 2?2 @&
EUsagemetrics D@Viev..-related YrFavorite [ Subscribe I£ Share

Generate QR code

Analyze in Excel

Figure 22-5. Analyze in Excel is available in Pro version
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Power Bl Embedded

If you ever want to embed Power BI content in a custom application and use a custom
application’s user management, then Power BI Embedded is the licensing plan for you.
This licensing plan is not per user because there is no Power BI user requirement for
embedding with a token. This licensing plan is based on page renders. Figure 22-6 shows
an embedded dashboard.

€ @ localhost:42734/Home/EmbedDashboard

(8 Most Visited @ Getting Started VGA @ Power Bl - Sample - Cl. &l Color Theme Generat.. @ Submit MVP Activity @ We couldn't updateth.. @ 35Waystc

Embedded Dashboard
The following dashboard is the first dashboard found in the given group. Please feel free to change the code to match your needs.

gty Sales Amount

40 40
30
28 25 25
III' I xmh“‘
: ll EEE=
i o & &7 \

Figure 22-6. Power BI Embedded has a different licensing plan

Every refresh on a page that has Power BI content in it is a page render. Other events
trigger page renders, too, such as when you select a slicer, or when you click on a column
chart that interacts with other charts.

With Power BI Embedded you can reserve buckets of page renders per peak hour. An
important aspect to consider when you think about Power BI Embedded is the hidden
cost of a web developer. Power BI Embedded is bringing Power BI content embedded
into your custom applications, and the web developers needed to do the work,
representing a cost that you should consider.
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Power Bl Premium

Power BI Pro will be expensive for a large user base, and Power Bl Embedded needs
constant maintenance by a web developer. If you have a large user base (let’s say 10,000
users), then Power BI Premium is the best licensing option for you. Power BI Premium is
designed for a large user base scenario where the size of data is huge.

Calculating the Cost

Power BI Premium is not per user; it is per node. In Power BI premium you pay for nodes
that have dedicated capacity and resources. Figure 22-7 shows existing node options at
the time of writing this chapter. Pricing starts with P1 nodes costing USD 5K per month,

and it goes up from there.

CAPACITY NODE CORES BACKEND CORES FRONTEND CORES

8 v-Cores 4 cores, 25 GB RAM 4 cores
P2 16 v-Cores 8 cores, 50 GB RAM 8 cores
P3 32 v-Cores 16 cores, 100 GB RAM 16 cores

Figure 22-7. Dedicated Power BI Premium Nodes

Itis a bit hard to understand how many nodes you may need for your Power BI
solution, or how large those needs must be. Fortunately, there is a Power BI Premium
calculator that can help. Find that calculator at the following URL:

https://powerbi.microsoft.com/en-us/calculator/

Figure 22-8 shows an example calculation for 10,000 users.
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Please tell us how your users will interact with your reports and

dashboards :
Cost estimate
Total users : 10,000
I
" Total: $32,967
W Pro Users B Frequent Users B Occasional Users
Power Bl Pro licenses
300 (3.00%) 4,850 (48.50%) 4,850 (48.50%)
. o g Units (%) Monthly fees
Users requiring Users consuming Users consuming
collaboration, data dashboards and reports dashboards and reports 300 $9.99 / User / Month @
modelling, content frequently. accasionally.
authoring, dashboard,
sharing, ad hoc analysis, and
(=) Total fees $2,997 / Month

report publishing.

Power Bl Premium

Units (%) Monthly fees

6 P1 nodes 54,995/ Node / Month @
Power BI Included with Power BI @
Report Server Premium

(=) Total fees $29,970 f Month

Figure 22-8. Power Bl Premium Calculator

If you compare the total costs of $33K per month with $100K per month ($100K per
month if all 10,000 users purchase Power BI pro), then you can understand how Power
BI premium can be more cost-effective in a larger user-base scenario. The whole idea
behind creating the Power BI premium licensing is that users who are only reading a
report should not pay Pro pricing.

Extra Features of Premium

Power BI Premium will give you some extra features. Some of these features are available
now, and some are still a work in progress or are simply on the road map for the future.
Following are some of these extra features that are either available now or are planned
for the future:

e Dedicated Power BI Resources

o Huge dataset storage and no user quotas: 100TB storage rather than
10GB per user
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e More frequent dataset refresh: 48 times a day, rather than 8 times
a day

o Power Bl report server: Power Bl on-premises

o Larger Datasets supported (not available at the time of writing
this book)

o Incremental Refresh (not available at the time of writing this book)
o Pin Dataset to memory (not available at the time of writing this book)

o Dedicated data refresh Nodes (not available at the time of writing
this book)

e Geo-replica and read-only replicas (not available at the time of
writing this book)

o Geographic distribution (not available at the time of writing this
book)

Power Bl Premium licensing is designed for large user-base scenarios. This
licensing will give you many extra features as well as incremental load.

SQL Server Enterprise Edition + Software Assurance

The combination of SQL Server Enterprise Edition and software assurance of that will
give you Power BI Report Server, shown in Figure 22-9. You still need to have a Power BI
pro account for content creators, but for on-premises sharing of Power BI content, then
you can easily user the Power BI report server. I will explain more about the Power BI
Report Server in another chapter. For the costing of software assurance plus SQL Server
Enterprise Edition, you can contact your Microsoft contact for these products.
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Figure 22-9. Power BI Report Server

If you already have SQL Server Enterprise Edition licensing in your organization,
and you intend to use Power Bl only through sharing on-premises with Power Bl
Report Server, then buying Software Assurance is a more cost-effective option.

Summary

In this chapter, you learned about five different licensing plans for Power BI. You learned
what features included in each plan are, and in which situations they are cost-effective
options. Table 22-1 presents a summary of features in each licensing plan.
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Table 22-1. Power BI Licensing Comparison Table

Feature Free Pro Embedded Premium SQL Server
Enterprise Edition +
Software Assurance

Developing reports with Power  Yes Yes

Bl Desktop

Publish report to Power B Yes Yes
service

Publish to Web Yes Yes

Export to PowerPoint or CSV Yes Yes

Basic Sharing Yes
Workspaces Yes
Power Bl Apps Yes
Embed into SharePoint Online Yes
Analyze in Excel Yes
Embed into the custom Yes Yes
application (Power Bl
embedded)
Refresh Frequency 8 times 48 times
a day a day
Power BI Report Server Yes Yes
Dedicated Capacity Yes Yes Yes
Space allocation 10GB  10GB 100TB
Extra Premium Features Yes
(mentioned earlier in this
chapter)
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Power Bl Premium

In the last chapter, you learned about different licensing plans for Power BI. Power BI
Premium is a licensing plan that has many features and needs to be explained in more
detail. This chapter is about Power BI Premium. You will learn: How does it work? Is this
a licensing plan that works for you or not? What is the break-even point with this plan? In
this chapter, I'll answer all of these questions with a detailed explanation about Power BI
Premium.

Power Bl Licensing Before Premium

To look at the new licensing plan, it is best first to understand how the previous licensing
worked. Before this change, the licensing plan for Microsoft was simple; it had only two
plans: Free and Power BI Pro. Free was free of charge obviously. All you needed was
your company’s email address to get Power BI account. Pro, however, provided some
additional features with a cost of about $9.99 per user per month.

The difference between these two plans was not about development work. You can
do almost anything you want with Power BI free for doing the development work. But,
when it comes to contribution, sharing, security, and using Power Bl in a production
environment, most of the features needed Pro account. Table 23-1 shows some of the
current licensing details.
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Table 23-1. Power BI Licensing Before May 2017

Feature Power Bl Free Power Bl Pro
Space allocation 1GB 10GB *
Power Bl Desktop Yes Yes
Development features Yes Yes
DirectQuery or Live Connection No Yes

Data Set Refresh Frequency Up to once a day Up to 8 times a day
Gateways - On-premises data source No Yes
Row-Level Security No Yes

Content Pack No Yes
Workspaces No Yes

Data Streaming Up to 10K rows per hours Unlimited

As you can see, anything regarding Developing a Power BI solution is available for
free. However, to use Power BI in a production environment, most of the time you need a
Pro account. Here are more details:

e Ifyouwant to use a proper mechanism to share Power BI content
with others, in most of the cases, you need to use either Power BI
workspaces or Content Packs, which both are Pro features.

o Ifyouwant to use Row-Level Security, which is giving access to users
based on their part of the dataset, not the whole, then you need a Pro
account.

o Ifyou are using Gateways (doesn’t matter if it’s Personal or On-
Premises) to connect to the on-premises data source, then you need
a Pro account.

e For Live Connection or DirectQuery connection to data sources,
you will need a Pro account. Live Connection or DirectQuery option
happens a lot in an enterprise environment when the size of data and
scale are so high that a Power BI 1GB model cannot host it.

« And many more as you see in the table above.
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As you can see, in the production environment of using Power BI, you will hit one of

the limitations above for the Free account, and then you have to use a Pro Account. It is

very important to understand the statement below.

Pro account is not only for the developer but also for the consumer! If Power Bl
Content is Pro, then whoever uses and consumes that content should have a Pro
account.

Yes, you've read it correctly. Any content that has one of the features below is

considered as Pro content. And everyone who uses or consumes that content should

have a Power BI pro account:

Data from a DirectQuery dataset, such as SQL Server Analysis
Services tabular data, Azure SQL Database, Azure SQL Data
Warehouse, or Apache Spark for HDInsight.

Data from a dataset that refreshes more frequently than daily.

Data from a dataset that connects to on-premises data using the
Power BI Gateway - Personal or the On-premises Data Gateway, and
for which a scheduled refresh is set.

Data from a live connection to Azure Analysis Services.

Data (including reports, dashboards, or tiles) from a dataset that uses
Row-Level Security (RLS).

A dashboard or report that’s installed from an app or an
organizational content pack.

A dashboard, report, or dataset that’s contained in an app workspace.

A dashboard that contains data streamed at a rate above 10k rows/
hour.

Source from: https://powerbi.microsoft.com/en-us/documentation/powerbi-

power-bi-pro-content-what-is-it/
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Why Premium?

With a list of limitations for Power BI free and also the pro account, it is almost obvious
why we need another licensing plan (Premium). I point a few of the reasons here for
more elaboration.

Large User Base

Limitations in Pro Content as above means that if you are working in a large organization
with 10,000 users, you have to pay 10,000 * $10 per month, which would be $100K per
month! Or $1.2 million per year! The licensing costs as above sound scary!

Power Bl Model Size Limitation

Also, as you might already know, with a Pro account, you get 10GB space in your Power
BI account. However, each Power BI Model (or let’s say a file) cannot be more than
1GB! The limitation mentioned means that you have to combine Power BI with other
technologies such as SQL Server Analysis Services for Live Connection, or a premier
database provider such as SQL Server, Oracle, Teradata... for DirectQuery Connection.
And that means paying for licenses for those products, too, because in an enterprise
environment, it is very likely that the size of a Power Bl model rises to more than 1GB.

Readers or Consumers

In most of the implementations of Power BI, the majority of users are just readers or
consumers of the report. Readers or consumers CAN interact with the report, they can
use charts and visuals interactively and analyze the data, but they won’t create or update
reports. There is always a small number of developers who do the development work. In
this licensing plan, every user who is using Pro content, regardless of the role (developer
or consumer), should be a pro account.

What Is Power Bl Premium?

Now that you know about the previous licensing plan of Power BI, I can start talking
about Premium. What is the premium? Power BI Premium is simply a licensing plan that
covers limitations of a Power BI pro account. It is a licensing plan that helps overcome
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what you couldn’t easily achieve with a Power BI pro account. The license starts at
higher ground, and at the time of writing this chapter it is $5K, but don’t be scared of this
high cost; we will get into details of that shortly.

Are Power Bl Pro and Free Gone Now?

No! Power BI Free and Pro are still there. However, there will be some changes in features
supported by each type of account. I assure you here that all you can do with Power BI
pro, you can still do it with Pro, so you don’t need to upgrade to Premium if you don’t
want to.

Features that might be taken away from the free account are more about
collaboration, such as sharing. So, in the feature for sharing Power BI content, you might
need at least a Pro account.

Is Premium the Only Option Now?

Are you using Power BI Pro and worried that Power BI Premium is going to be your only
option? Do not worry. You can continue using Power BI Pro. Pro gives you all you have
already; you won'’t lose anything. And you don’t have to upgrade to Premium. However,
using Premium gives you some more options and features, so let’s look at them below.

Benefits of Power Bl Premium

Power BI Premium is an additional licensing plan. Additional means that you can use
it or not; but if you use this plan, then you would get some benefits that help you to
sometimes reduce the costs of your BI solution. But, first, you need to know what these
features are. These features might be superb features for some companies but not
essential for others.

Dedicated Power Bl Resources

First, and one of the most important features of Premium, is that you get dedicated
resources, such as capacity, cores, and processing units. Normal Power BI Free or Pro
accounts are publishing content into SHARED Power Bl servers. These servers are high-
performing servers with great cores and capacity. However, it is not dedicated.
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With Power BI Premium, you can choose the type of node that you want, and you can
configure your own Power Bl node. Figure 23-1 shows the current node configurations
that are available.

CAPACITY NODE m BACKEND CORES FRONTEND CORES

4 cores, 25 GB RAM 4 cores
P2 16 v-Cores 8 cores, 50 GB RAM 8 cores
P3 32 v-Cores 16 cores, 100 GB RAM 16 cores

Figure 23-1. Power BI Premium Dedicated Nodes

Larger Datasets Supported

As you already know from Pro limitation, even with a Pro account you cannot have a
model with more than 1GB of size, and your total space is about 10GB. With Power BI
Premium, you can have up to 100TB space to fill in! Your model can simply be sized
50GB or add more shortly. The statement above means that you might not need to be
paying for an additional SQL Server or another database technology for developing a
large-scale BI solution.

More Frequent Dataset Refresh Rate

With Free, you can refresh up to once a day. With Pro, you can refresh up to 8 times a
day. With Premium, you can refresh your data set up to 48 times a day. The minimum
frequency for refreshing data was 30 minutes, which is lifted in Premium. You can
schedule on a minute level now with this new plan.

Readers or Consumers Plan

Power BI Premium is a licensing plan for readers and consumers. Readers can enjoy
consuming content that is still Pro content but with a licensing that costs less than Power
BI Pro per user. So, if your company has 10K users, you don’t need to pay $100K per
month, you would pay far less than that. I will get into the details of costs shortly.
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Power Bl Report Server

Power BI Report Server (discussed in Chapter 26) is without a doubt one of the best
offerings of Power BI Premium. Previously I have written about Power BI reports On-
Premises with Reporting Services. This functionality will be available as a new feature
called Power BI Report Server. Power BI Report Server will be part of Premium licensing,
enabling you to host your reports on-premises. More details about costs will come. But
the good news is that you will have Power BI on-premises. Figure 23-2 shows a report
running in Report Server.
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Figure 23-2. Power BI Report Server

Upcoming Features for Premium

Power BI Premium would be the best offering of Power BI, and there are lots of awesome
features coming in for it shortly, such as the ones we talk about below. Note that at the
time of writing this chapter, features below are not available yet. But these are on the
road map.
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Incremental Refresh

When we are talking about a dataset more than 1GB of size, then incremental refresh
matters. You don’t want to populate that amount of data in every refresh. With Premium,
you will have this option shortly to use incremental load and update only the changed set.

Pin Dataset to Memory

Power BI, by default, allocates memory to models based on their usage. This automatic
allocation sometimes might cause users to wait for their old report to load. In this
feature, you will have the option to pin those datasets that you think are important and
critical for a business to memory and configure performance of Power Bl based on your
requirements.

Dedicated Data Refresh Node

You would be able to dedicate specific nodes for data refresh, while other nodes are
providing a response to report. The option mentioned above will help the performance
of report loading to be high while the dataset is refreshing.

Geo-Replica and Read-Only Replicas

You will be able to distribute replicas of the Power Bl model geographically, and in other
ways, so your users get the best performance.

The Most Important Topic! Costs of Premium

Cost of Power BI Premium is the most important topic to discuss. When Premium
announced it the first time, I saw lots of people scared from the $5K entry point of it. Let’s
get into details of costing and see how it is working.

There is a calculator (shown in Figure 23-3) that helps you understand the costing
based on your requirement. The costing is based on how many developers (Pro)
accounts you have, how frequent its users, and how many readers. The reason to
separate frequent users and readers is mainly to understand how many cores you will

need for Power BI Premium.
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Let’s go through an example. Consider an organization with 10K users. Out of these

10K uses, only 300 of them are developers (they will create or update reports), and the

rest are just consuming reports (let’s say 4.8K frequent consumers and 4.8K occasional).

Based on the calculator for such a requirement, you will need to have 300 Pro users (this

is obvious) and 6 P1 nodes to cover readers. Each P1 Node costs $5K per month.

So, as a result, it would cost about $32K.
Please tell us how your users will interact with your reports and
dashboards

Total users : 10,000

B Pro Users B Frequent Users ® Occasional Users

300 (3.00%) 4,850 (48.50%) 4,850 (48.50%)
Users requiring Users consuming Users consuming
collaboration, data dashboards and reports dashboards and reports
modelling, content frequently. occasionally.

authoring, dashboard,
sharing, ad hoc analysis, and
report publishing.

Figure 23-3. Power BI Premium Calculator

Cost estimate

Total: $32,967

Power Bl Pro licenses

Units (x) Monthly fees
300 $9.99 / User / Month @
(=) Total fees $2,997 f Month

Power Bl Premium

Units (%) Monthly fees

6 P1 nodes $4,995/ Node / Month @
Power Bl Included with Power Bl @
Report Server Premium

(=) Total fees $29,970 / Month

The costs are high, of course, but if you compare it with purchasing 10K Power BI Pro

plans ($100K), it is almost one-third of that cost! As I mentioned before, you don’t need

to pay a price of Pro for readers, so that makes your costs lower.Also, you will notice in

the calculator that this costing is including Power BI Report Server. So with this cost, you

are also able to host reports on-premises.
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Is Power Bl Premium Always Better?

Is it always better to pay for Power BI Premium? The answer, like with many questions,
depends upon the details. If you are working for a large enterprise with thousands of
users, and most of the users are consumers, then it will be much more cost effective to
purchase Power BI Premium licensing.

However, if you are a medium-size or small business with few hundreds of users or
even less, then maybe Power BI Pro is a better option for you. If you have 50 users for
Power BI, even if you purchase Pro account for them all, you have to pay $500 per month.
However, for the premium, you would need to pay at least $5K, which is 10 times more
expensive. So, with the current entry point of nodes (which is $5K), it is not cost effective to
pay for Premium if you have such a small user base. Simply continue using Power BI Pro.

If you need to host Power BI on-premises, you might still need to consider Premium
even with the small user base, because Power BI Report Server is available within
Premium or with SQL Server licensing (more details to come in the future).

What Is the Break-Even Point?

One of the most common questions in this area is about when I need to use Premium
and when to use Pro. What is the break-even point?

The answer to this question can be calculated easily. I cannot give you a precise
number because there are many different situations to consider in terms of details.
Example: Two companies have 5K users, and one of them might have 2K developers, the
other one 200 only. One of them might have all users as frequent users, the other one
80% occasional users. Depending on your requirements, the number of nodes for Power
BI Premium is different. And some nodes have a direct effect on the costs.

I advise you to use the calculator and enter your total number of users, frequent
users and occasional users, then check if the total price with that requirement is lower
than purchasing Pro account for all users; if so, then your break-even point is passed.

If not, then you can simply use Power BI Pro.
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I've had two examples in this chapter already. Here is a summary of those again:

e Alarge enterprise with 10K users, which only 300 of these users
are developers, and the rest are half frequent and half occasional
users. Six p1 nodes of Power BI would cover this user base, and so
the cost would be: 300*$10 (per user Pro account) + 6*$4,995 (per
node Premium) = $32,967. This cost is far less than 10K*$10 (per user
Pro account) = $100,000. So, this organization should use Premium
obviously.

e A small-/medium-size business with 50 users, even if it pays $10 for
a pro account for everyone, it is paying $500 per month. However, if
this company purchases premium, the minimum entry point (at the
time of writing this book) is $4,995, which is 10 times more expensive.
So, this company can simply continue using Power BI Pro.

Summary

In Summary Power, BI Premium is a great offering. It comes with lower pricing for
enterprise-scale customers, and with many features such as dedicated server, higher
dataset size, higher frequency of data refresh, Power BI on-premises, and many other
options. However, not all companies need these features, and they have don’t have a
large user base. They can simply use the Power BI Pro license as they are using already
and enjoy the current offering. If you would like to read more about details of Power
BI Premium, I recommend reading the Power BI Premium Whitepaper written by
Microsoft.
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CHAPTER 24

PowerPoint Integration
with Power Bl

Exporting a Power Bl report to PowerPoint is a good way of integrating these two

tools together. The analytical power of Power BI combined with the commentary and
presentation features of PowerPoint enables you to present your reports differently.
You can export almost any Power Bl report (limitations mentioned in this chapter)

to PowerPoint, and then enhance the presentation of that from there. Exporting to
PowerPoint, however, has some limitations that you need to be aware of before working
with it. In this chapter, you will learn everything about the export to PowerPoint feature.

How Export to PowerPoint Works

Exporting to PowerPoint only works for reports at the moment. On top of a report, you
can simply click on File option and select Export to PowerPoint. (Figure 24-1 illustrates).
Note that this feature is still in preview mode at the time of writing this book, and it may
be subject to change.

401
© Reza Rad 2018

R. Rad, Pro Power BI Architecture, https://doi.org/10.1007/978-1-4842-4015-1_24



CHAPTER 24  POWERPOINT INTEGRATION WITH POWER BI

View ~  Edit report

Save as
Save a copy of this report

Print
Print current page

Publish to web
Embed this report for public access by anyone on the Interned]

Embed in SharePoint Online
Get a link to securely embed this report in a SharePoint page

Export to PowerPoint (Preview)
Export this report as a PowerPoint presentation

Download report (Preview)
Download a .pbix copy

Figure 24-1. Export to PowerPoint option in the Power Bl report in the
service

Export to PowerPoint works very simply and downloads a PPTX file for you. The file
will include all pages of the report, plus a summary page. The summary page will include
the name of the report, a link to the report, the time of refresh for the dataset, and the
download time of the report. The summary page becomes the first slide in the report
and will resemble that in Figure 24-2. The “downloaded at” time will be the time on the
computer that it initiated the export.
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VIZ 20180126
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Figure 24-2. The first slidefrom a report exported to PowerPoint

Visualizations on a page will all be exported as a big screenshot of each page. That
result will resemble what you see in Figure 24-3.

VLN 2 ppts - Pemrnmt

imet  Doign  Tumiiom  Asvmstom  Sideftow  Review  Veew  Adbm  ACROBAT  Stogbesding U Tell e whal youwast to o

Ik
i

Figure 24-3. Every report page will be a screenshot; it will not be interactive
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Each report page will be a slide in Export to PowerPoint: not interactive, however, just
screenshots. That means you cannot click on a visual or slicer and interact with it like a
normal Power BI report. Figure 24-4 shows a series of slides that once was a Power Bl report.

(3%
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A

Figure 24-4. Every report page will become a slide in PowerPoint
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What Is the Main Advantage of Export
to PowerPoint?

The main benefit of export to PowerPoint is getting the great features from both
products: the commentary and presentation features from PowerPoint combined with
the analytical and reporting features of Power BI. After exporting to PowerPoint, you can
make changes in the presentation of slides as you want. Figure 24-5 shows a slide that
has been exported for use in a PowerPoint presentation.
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Figure 24-5. Presentation features of PowerPoint will be combined with
analytical features of Power Bl

Limitations and Important Things to Know

Export to PowerPoint is a new feature, and it has some limitations. The following
sections are a list of limitations at the time of writing this book.
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Number of Pages

You cannot export to PowerPoint if you have more than 15 report pages. You will get an
error such as in Figure 24-6.

Unable to export more than 15 pages X

rt exceeds the maxmurr umber of pages we currently support. Please reduce the number of pages and

[ ox ]

Figure 24-6. You cannot export reports with more than 15 pages

Custom Visuals

Some custom visuals won’t be shown after exporting to PowerPoint, and some of them
will have unusual behavior after export to PowerPoint. Figure 24-7 shows a visual that is
properly supported for export to PowerPoint.

BowerRoint)
SowerBlisanice 4

Figure 24-7. Only certified custom visuals are supported for export to
PowerPoint

Certified custom visuals are supported fully. Infographic Designer visuals, for
example, are fully supported. Figure 24-8 shows an example.
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Figure 24-8. Infographic Designer is an example of certified custom visuals

Alist of all certified custom visuals can be found online at https://docs.microsoft.
com/en-us/power-bi/power-bi-custom-visuals-certified.

ArcGIS Is Not supported

ArcGIS custom visuals are not supported at the time of writing this book. Figure 24-9
shows one such video, along with the blank image that you'll get after exporting to
PowerPoint.

B

AreGISiVisvallin Rewen Bl

ArcG|Sjvisuall tisupp ijin| Exportito)R Boi

Figure 24-9. ArcGIS map doesn’t work in PowerPoint
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Export to PowerPoint Can Be Disabled or Limited

In Tenant Settings, the ability to Export to PowerPoint can be disabled or limited to a
group of people. Figure 24-10 shows the settings area under Tenant settings where you
would go to exert this type of control.

Admin portal
Usage metrics Export and sharing settings
Users E
» Share content with external users
Audit logs Enabled for the entire organization

Tenant settings

. ) » Publish to web
Capacity settings Enabled for the entire organization
Embed Codes
» Export data

Organization visuals 3
Enabled for the entire organization

4 Export reports as PowerPoint presentations
Enabled for the entire organization

Users in the organization can export Power Bl reports as PowerPoint files.
Enabled

Apply to:

(® The entire organization

O Specific security groups

'T Except specific security groups

Apply Cance

Figure 24-10. Controlling Export to PowerPoint from Admin Portal

Language Setting in Power BI

When you export to PowerPoint, the export process will use the default language settings
in Power BI. If you want to change those settings, go to Power BI service, Settings,

and again Settings, then Language configuration, and apply the change you want. See
Figure 24-11 for an example.
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Power Bl settings B & ¢ 2?2 @
rds t Waork k A ihscrintion
Favorites Dashboards Datasets Workbooks Alerts  Subscriptions
Recent Language Settings
Privacy
Apps
Language Select the language for Power BI
Shared with me The language you select will appear in the interface and

Close account tc of the
parts of the visuals. Learn more

Workspaces > Developer

Default (browser language) |v

ArcGIS Maps for Power Bl A

My Workspace Default (browser language)

el

Basque

BuArapoxm

catald

= X(RE)

=(=E)
hrvatski

cedting

dansk

Figure 24-11. Setting the Language for Export to PowerPoint

Your Organization Only

If you share a report/dashboard with someone outside of your organization, they cannot
use the export to PowerPoint feature. The ability to export to PowerPoint is for members
of your organization only.

Still in PREVIEW Mode

The export to PowerPoint feature is still in preview mode and subject to change. The
details of how the feature works may change between the time this book is published
and the time the feature moves out of preview mode.

Summary

This was a very quick chapter about the export to PowerPoint feature of Power BI. The
export to PowerPoint brings two products together: Power Bl and PowerPoint. The result
of the combination of the two products is the analytical power of Power BI combined
with presentation features of PowerPoint. However, the export to PowerPoint is still in
preview mode and has some limitations.
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Power Bl and Excel

Power BI and Excel are longtime friends of each other, not only because Power BI
components are coming from add-ins that were introduced in Excel, but also because
of the way that these two tools interact with each other from the Power BI Service. This
chapter is not about using Power Query or Power Pivot components in Excel. This
chapter is about the interaction between Excel and Power BI through the service.

On one hand, Power BI and Excel integration through the service gives the user
the ability to use Excel as their slicing and dicing tool while connected to a live Power
BI dataset. On the other hand, you can pin a range of cells from an Excel document
into a Power BI dashboard. Excel files also can be uploaded to the Workbook tab of the
Power BI service. In this chapter, you will learn the ways explained below that Excel and
Power Bl interact with each other through Power BI Service: Analyze in Excel, Power BI
Publisher for Excel, Upload an Excel Workbook into Power BI Service, and Import Excel
into Power BI Desktop.

Analyze in Excel

In every company, you will find some users with very good experience and skillsets of
Excel. Excel users can still use Excel to connect to the Power BI dataset and use Excel
features such as PivotTable and PivotChart to slice and dice the data. The connection
to the Power BI dataset would be a live connection, and it means that whenever users
refresh the Excel file, they will get the most up-to-date data from the Power BI service.
You can start looking at Analyze in Excel from a Power BI Service report. Log in to
Power BI service, and open one of the Power Bl reports. In the top right-hand side, after
clicking on more options, you will find Analyze in Excel as shown in Figure 25-1.

411
© Reza Rad 2018

R. Rad, Pro Power BI Architecture, https://doi.org/10.1007/978-1-4842-4015-1_25



CHAPTER 25  POWER BI AND EXCEL

VAN R o BRI 7

View related *Favorite A Subscribe IE Share

Generate QR code

Analyze in Excel

Figure 25-1. Analyze in Excel

You can also open Analyze in Excel from the workspace directly without opening the
report. Simply click on the Excel icon beside the report’s name. Figure 25-2 shows the
Excel icons highlighted by a rectangle. They are under the Actions column toward the
right side of the figure.

A
-{ Favorites

Y Recent

Dashboards  Reports Workbooks  Datasets

Apps
S NAME ACTIONS

{*  Shared with me . ]
¥ Pubs 20180319 T
=1 Workspaces
u W report1 L 1@
Power Bl Course N

Figure 25-2. Analyze in Excel Icon

If this is the first time that you are using this feature on your machine, you may be
asked to install a plug-in for an Office connection add-in. Figure 25-3 shows the dialog
that will prompt you to install this plug-in.
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To use analyze in Excel, you need to do a one-time
download and installation of the latest version of
Excel libraries. Learn more about this update

I've already installed these updates

Figure 25-3. Download OLE DB Provider for Excel

After downloading it (which shouldn’t take long), you can install the add-in. The
installation is for Microsoft Analysis Services OLE DB Provider for Excel. Figure 25-4
shows the installer.

413



CHAPTER 25  POWER BI AND EXCEL

ﬁl Microsoft Analysis Services OLE DB Provider Setup X

Welcome to the Installation Wizard for Microsoft
Analysis Services OLE DB Provider

Setup helps you install, modify or remove Microsoft Analysis Services
OLE DB Provider. To continue, click Next.

WARNING: This program is protected by copyright law and
international treaties.

g

< Back ‘ Next > Cancel

Figure 25-4. Install OLE DB Provider for Excel

Follow the instructions for setup. The reason that the Analysis Services OLE DB
provider is required for Analyze in Excel to work is that Power BI datasets are hosted in
an Azure Analysis Services instance.

After successful setup, try Analyze in Excel again, and this time you can choose the
“I've already installed these updates” option as shown in Figure 25-5.
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To use analyze in Excel, you need to do a one-time
download and installation of the latest version of
Excel libraries. Learn more about this update

I've already installed these updates

Figure 25-5. Downloading ODC file

The Analyze in Excel option in Power BI service will download an Office Data
Connection (ODC) file. ODC files can be opened with Excel. Save the file as shown in
Figure 25-6. Then you can right-click on the file and choose to open it in Excel.

Opening Pubs 20180319%.0dc b4

You have chosen to open:
B Pubs 20180219.0dc

which is: Firefox Document (1.4 KB)
from: blob:

What should Firefox do with this file?

O QOpen with  Firefox (default) ~
@;Save File i

] Do this automatically for files like this from now on.

ok | cancel

Figure 25-6. Downloading ODC file
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When you open the file in Excel, you will be asked to enable the connection.
The reason for the question is that you are connecting to a data source in the cloud.
Figure 25-7 shows the dialog, and you can respond by clicking the Enable button.

Microsoft Excel Security Notice ? X
@ Microsoft Office has identified a potential security concern.

File Path:  C:\Users\RezaRad\Downloads\Pubs 20180319.0dc

Data connections have been blocked. If you choose to enable data
connections, your computer may no longer be secure. Do not enable
this content unless you trust the source of this file.

Figure 25-7. Security Notice for connecting to online data sources

If this is the first time you are opening the file, you may be asked to log in. Log in
using the same Power BI account username and password that you used to initially
create the report. After successful sign-in, you should see a PivotTable with data tables

and fields fetched from Power Bl model. What you see will be similar to Figure 25-8.

—F “ PivotTableF., = =

Show fiekds | (A3 o b

1

2

3

4 | Tobuild & repert, choose fields
5 | from the PivotTable Field List
6

T

8

Data tables and fields from live Power Bl model

16 You can slice and dice data using these sections

Figure 25-8. PivotTable to explore the data from live Power BI Model
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Drag data fields into the slicing and dicing area (right under the fields pane), and you
will see a result coming up in PivotTable as shown in Figure 25-9. This result is fetched

live from Power BI model in the Power BI service.

a1 ¥ Jr  Row Labeis

2 Abrabam

3 akike

4 Albert

5 Ann <5
6 Anne

7 Burt

4 chariene
9 chert
10 Dean

1} Dirk

12 Heather
13 Ines

18 soheson
15 Livia

16 Marjorie
IF Meander
18 Michael
19 Michel Fiaz
0 Mesningstar ’
1) Reginaid it
2 Sheryl
13 Stearns
 Sytia T Filer
t5 Grand Total

| o

BE &g

FESEGEGR

Figure 25-9. Exploring data with dragging fields into rows and columns and
values

Implicit Measures Won’t Work in Excel

Implicit measures are measures that Power BI creates automatically. Power BI
automatically applies auto summarization on numeric fields (that haven’t been part of
a relationship). Power BI behind the scenes is creating a measure for those fields; these
measures are called Implicit measures. These are a measure displayed with a small Sum
or Sigma icon beside their names, as seen in Figure 25-10.
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VISUALIZATIONS

= il
=
[

Explicit Measure

Page level filters
Drag data fields here
Drillthrough filters

Drag drillthrough fields here

Figure 25-10. Implicit vs. Explicit Measures

Implicit measures cannot be used in the Analyze in Excel feature; if you try to drag
them in the PivotTable, instead of seeing the aggregation or measure result, you will see

individual values as shown in Figure 25-11.
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Reza Rad

Home Insert A

Al - fe | Row Labels v
A 8 c D E F d] :

1 [Row Labels =i PivotTable Fields TR
2 - Abraham Show fields:  (All] || £ -
3 3
4 5 Search 2
e 10 Implicit measures doesn't - ry
6| |15 work in Excel. You will see e S
7| |2 individual values as a rest 4 [ sales qty is an implicit
] 25 ord_date measure

9 a0 ord_num

10 35 Aabarr

n | i

12 50 . qty

13 75 ales Amount

14 - Akiko etor id -
15 3

16 5 Drag fieds between areas below:

17 10 T Fily Bl Columns
18 15

19 20

20 25

21 30

22 35 = hws E Values
23 a0

24 50 au_fname ==

25 75 aty =

Figure 25-11. Implicit Measures won't work in Analyze in Excel

However, you can create explicit measures and use those from Analyze in Excel.
Explicit measures are DAX measures created by you, similar to the one that is shown in
Figure 25-12.

] wopy . —

N Get Recent  Enter Edit Refresh Ne

Format Painter  nata~ Sources™ Data  Queries™ Pac
ipboard External data

x v Sum of Salesl = SUM(Sales[Sales Amount])

Figure 25-12. Creating a measure explicitly

You can use explicit measures in PivotTable in the same manner as a normal
measure, and you see the correct and expected results in Excel. Compare Figure 25-13
with Figure 25-11. You can see in Figure 25-13 that the sales totals are displayed as
expected, and that comes from using an explicit measure.
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Book1 - Excel
nsert Draw Page Layout Formulas Data Review View Add-ins Team
3l - Jx Row Labels
A —B8— C DR~ . ;

1 |Row Labels | |sum of sales PivotTable Fields
2 But Is It User Friendly? 6885 Show fields: (Al
3 Computer Phobic AND Non-Phobic Individuals: Behavior Variations 4318 -
4 Cooking with Computers: Surreptitious Balance Sheets 298.75 earch
5 Emotional Security: A New Algorithm 199.75
5 Fifty Years in Buckingham Palace Kitchens 239 |  Sum of Sales
7 |Is Anger the Enemy? 11826 =
3 Life Without Fear 175 Authors
3 Onions, Leeks, and Garlic: Cooking Secrets of the Mediterranean 838
0 Prolonged Data Deprivation: Four Case Studies 299.85
1 Secrets of Silicon Valley 1000
2 silicon Valley Gastronomic Treats 1999 Explicit Measures working correctly
3 Straight Talk About Computers 299,85 in Excel
4 Sushi, Anyone? 299.8
5 The Busy Executive's Database Guide 299,85
& The Gourmet Microwave 1196 Drag fields between areas below:
7 You Can Combat Computer Stress! 104.65 T Filters I Columns
& Grand Total 6676.9
9 ——]

Figure 25-13. Explicit measures work correctly in Excel

If you want users to use Excel as their front-end tool to connect to Power Bl
Models, then you have to consider creating explicit measures.

Excel Is Connected Live to the Power Bl Model
in the Service

The wonderful thing about the Excel connection to the Power BI Service is that the
connection is live. Live connection means that Excel fetches the data directly from the
dataset in the Power BI service. Anytime you refresh the Excel file, you get the most
up-to-date data from the service. This feature is completely different from Export to
Excel. The Export to Excel option that you see on visuals in the Power BI service is only
downloading data offline; however, Analyze in Excel is an online and live connection to
the dataset.

You can check the connection properties in the Data tab, under Connections, in the
Properties section. Figure 25-14 shows this section.
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Book1 - Excel

Home Insert Draw Page Layout Formulas Review View
F |—“ From Text/CSV —_‘7.\' Recent Sources I :‘-"-_ ™ Queries & Connections
L | & From Web |~ Existing Connections L&A =] Properties
Get- B s Refresh &
Data~ | |From Table/Range Al'ievs 2 Edit Links
Get & Transform Data Queries & Connections

Figure 25-14. Connection Properties in Excel

The Connection properties will have an Azure address along with the ID of the
dataset in the Power BI service. Look at Figure 25-15 for an example. You can use the
connection in any other Excel file to connect to the same dataset.

Connection Properties ? x

Connection pame:  https://analysis.windows.net/powerbi/api; feeb6c46-0228-4628-a3a5-b4ddcdbaaeb0 Model

Description:

Used In
Connection type:  Office Data Connection

Connection file: C:\Users\RezaRad\Downloads\Pubs 20180319.0dc Browse...

[] Always use connection file

Connection string:  provider=MSOLAP & Integrated Security=ClaimsToken;Persist Security ~
Info=True;Initial Catalog=sobe_wowvirtualserver- i & -
ans. Mases Data
Source=https://analysis.windows.net/powerbi/api;Location="https://wabi-south-
east-asia-redirect.analysis.windows.net/xmla?

D Save password

Command type: Cube w
Command text: Model
Excel Services: Authentication Settings...

Edit Query... Parameters... Export Connection File...

Figure 25-15. Connection String points to the Power BI Model in the service
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Power Bl Publisher for Excel

There is an add-in for Power Bl integration with Excel, named Power BI Publisher
for Excel. Power BI Publisher for Excel is a free add-in, which enables the two-way
integration of Excel and Power BI. With Power BI Publisher for Excel, you can pin a range
of cells into a Power BI dashboard, and this range of cells will be updated on a scheduled
basis. You can also use the ability to connect to a data model in Power BI and start slicing
and dicing it (same as Analyze in Excel). The steps below show how Power BI Publisher
for Excel works.

To use the Power BI Publisher for Excel, download the add-in for free from here:

https://powerbi.microsoft.com/en-us/excel-dashboard-publisher

Figure 25-16 shows the download page as it exists at the time that I'm writing this
chapter.

@ & 3 rbi microsoft.com 15/ex - B - r

B Microsoft Power BI Products Solutions Partners Learn Sign in Si

Save snapshots of important PivotTables, Charts, cell ranges, and moi

The eaSieSt way to create across all of your spreadsheets to a single location with the Power Bl
a nd share Excel dashboa rds for Excel. Just download and install the add-in, and you'll be pinning

your workbook to your own Excel dashboard in seconds. Your new d:
easy to update and share, and comes with all of the features of the fr
service, such as combining multiple sheets on a single dashboard an¢
connecting to live data from other web apps you use.

Try the Power Bl publisher for Excel today DOWNLOAD DOWNLOAD
and start sharing your key insights. (FOR OFFICE 32-BIT) (FOR OFFICE 64-BIT)

oad in your preferred language

n of Office am | using?

Figure 25-16. Download Power BI Publisher for Excel

Download the installer, run it, and follow the setup steps to install the Power BI
Publisher for Excel. Figure 25-17 shows the beginning of the install process.
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ﬁl Microsoft Power Bl Publisher for Excel (x64) Setup - X
[__J Welcome to the Microsoft Power BI
.||| Publisher for Excel (x64) Setup Wizard

Power Bl

Please wait while the Setup Wizard prepares to guide you
through the installation.

Back Next Cancel

Figure 25-17. Installing Power BI Publisher for Excel

After installation, you can open a blank Excel document, and you will see a Power BI
tab there. Figure 25-18 shows what that looks like.

Figure 25-18. Menu options of Power BI Publisher for Excel

The Power BI tab has two main action items: to connect to a model in Power BI or to
pin an item into Power BI service.

Connect to Data

Connecting to a model in Power BI service is very similar to Analyze in Excel. When
you click on Connect to Data, you will be asked to log in to your Power Bl account
information. Figure 25-19 shows the login prompt.
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Home Insert Draw Pag Formulas eview View Add-ins Power Bl Team

Fin Pin Connect Profile Update About
Manager to Data

Pin Power Bl Settings

Al - [ fe

Connect to Power BI x

Enter your work email address
|-eza-.’§)ra-:‘.aca: cor|

Don't have a Power Bl account? Sign up

W~ W s W=

[=]

RSt

Figure 25-19. Connect to data from Excel

You then will be asked to choose a workspace, and then a dataset or report to

connect to connect to that workspace. Figure 25-20 shows me connecting to a workspace
named Power BI Course.

Connect to data in Power BI x

Connect to your data in Power Bl, and create pivot
tables and charts to further analyze in Excel. Learn more

Select a workspace:

PPower Bl Course -]

What type of data would you like to connect to?
® Report

" Dataset

I Hide content that is shared with me

Pubs 20180319 -]

Connect | | Cancel

Figure 25-20. Connecting to a report or dataset in the Power BI service
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Then the dataset will be accessible through a PivotChart, similar to the way in which
Analyze in Excel works. In fact, there is no difference between Analyze in Excel and

the Connect to Data in Power BI Publisher for Excel. Figure 25-21 shows an example,

including the pivot table fields.

ver B1 Setting:
Al Je
d A B L D E F G H
| |
2 r .
4 To build a repart, choose fields
: from the PivotTable Field List Conhectio Datain PowerBl
7 Publisher for Excel works excatly
8 similar to Analyze in Excel
a
5 —
: -
B ;
: -
-
3
-
.
5
19
20
21
22
Sheet1 | Sheet2 &
Ready
.
Figure 25-21.

“|PivotTable Fields

Show fields:  [All]

4 E Sales
Surn of Sales

4 = Authors
address

Drag fields between areas below:

T Filters

Il Columns

£ Values

Defer Layout Update

" m - ;

Connect to Data works similar to Analyze in Excel

Pin to a Power Bl Dashboard

Another feature in Power BI Publisher for Excel (which is not available in Analyze

in Excel), is that you can select a range of cells in Excel and Pin them to a Power BI
Dashboard. Figure 25-22 shows a range of cells that are selected, and you can see the Pin
option in the toolbar toward the upper left of the figure.

1005
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Pubsxlsx - Excel

Home Insert Draw Page Layout Formulas Data Review View Add-ins Power Bl
o —| @

A W& L0
Pin Pin Open Connect Profile Update About

Manager Power Bl to Data
2

Pin Power Bl Settings
Pin

fx stor_id

Pin the selected range to a Power
Bl dashboard B

s :.—.
ﬁbr_jd H stor_name n stor_address n city - state ﬂ zip

1

2||6380 Eric the Read Books 788 Catamaugus Ave.  Seattle WA 198056
3/17066 Barnum'’s. 567 PasadenaAve.  Tustin  CA 92789
417067 News & Brews 577 First 5t. Los Gatos CA 96745
5([7131 Doc-U-Mat: Quality Laundry and Books 24-A Avogadro Way Remulade WA 98014
6||7896 Fricative Bookshop 89 Madison St. Fremont  CA 90019
7|[8042 Bookbeat 679 Carson St. Portland  OR 89076
8

Figure 25-22. Pin a range of cells to the dashboard

You can either create a new dashboard or pin it to an existing dashboard. The range
of cells then will be part of your dashboard, as shown in Figure 25-23. However, the range
will not be interactive or editable. It will be more like a screenshot than editable values.

stor_id i@l stor_name B stor_address B city B state Bzip B
6380 Eric the Read Books 788 Catamaugus Ave.  Seattle WA 98056
7066 Barnum's 567 Pasadena Ave. Tustin CA 92789
7067 News & Brews 577 First St. Los Gatos CA 96745
7131 Doc-U-Mat: Quality Laundry and Books 24-A Avogadro Way Remulade WA 98014
7896 Fricative Bookshop 89 Madison St. Fremont CA 90019
8042 Bookbeat 679 Carson St. Portland OR 89076,

19°

2 pon st

— 493

Hamillton, NZ

Figure 25-23. Excel range of cells pinned to a Power Bl dashboard
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The Excel range, however, will be updated in Excel. You can see the configuration in
the Pin Manager menu option of the Power BI Publisher for Excel. Figure 25-24 shows

this option.

Power Bl

Add-ins

View

Review

Formulas Data

Home Insert Draw Page Layout

Open Connect Profile Update About

Pin Mananear 7 %

i Show elements pinned to: My Workspace ~

fx stor_iq Select a pinned element from your work

Name Type Dashboard Lastupda.. Updatel

Sample D... 4/15/201...

Al

1 =
. . Remove

2 |6380 Eric the Read Books L

3 |7066 Barnum's

4 |7067 ‘News & Brews |

5 |7131 Doc-U-Mat: Quality Laundry and

6 |7896 Fricative Bookshop Refers to;

7 |8042 Bookbeat |5tore5

g Close

10

11l

-
ra

Figure 25-24. Pin Manager to check updates

To get the pinned range of cells up to date, you need to save the Excel file. Figure 25-25
provides an example.

Save before close

In order to enable updates to
your pinned tiles in Power BI,
you need to save this Excel file

before closing.

Figure 25-25. Saving Excel file to get the pinned items updated

Power BI Publisher for Excel enables two-way integration between Power BI and
Excel. You can connect to a Power Bl model from Excel and slice and dice data with it, or
you can pin part of an Excel spreadsheet into a Power BI dashboard.
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Upload an Excel Workbook into Power Bl Service

It is not that common to upload an Excel workbook into a service. However, if you want
to have a single portal to share Excel workbooks, as well as the Power BI reports, this
option would be a useful option to leverage. An Excel workbook uploaded into the
service can be opened and edited with Excel Online or a local version of Excel. Here is an
example of uploading an Excel workbook into the service.

In Power BI Service, click on Get Data, as shown in Figure 25-26.

PCI\J".-'E‘I_ Bl . My Workspace 5] o] ¥ ? ] .

Favorites

(L) Recent

Dashboards  Reports Workbooks  Datasets

Apps
A NAME ACTIONS OWNER

£ shared with me - S
il top-names-... o A g ] Reza Rad

& wo rkspaces

. My Workspace

1 Get Data

Figure 25-26. Get Data in Power BI Service

Select Files as a Data Source and then choose an Excel file. Figure 25-27 shows that
Files has been selected as the data source.

428



CHAPTER 25  POWER BI AND EXCEL

0

Get Data

Need more guidance? Try this tutorial or watch a video

Microsoft AppSource Import or Connect to Data
My organization Services Files Databases
Browse content packs Choose content packs Bring in your reports, Connect to live data in
that other people in your from online services that workbooks, or data from Azure 50L Database and
organization have you use. Excel, Power Bl Desktop more.
published, or CSV files,
Get A Get A Get A Get A

[ Samples <2 Solution Templates § Partner Showcase

Figure 25-27. Get Data from Files

After selecting a specific file, then choose to Upload your Excel file into Power
BI. Figure 25-28 shows this option.
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Microsoft AppSource

]

[
@

Import or Connect to Data

POWER BI AND EXCEL

Local File

Choose how to connect to your Excel workbook

oY
L]

Import Excel data into Power Bl

Connect to the data in your workbook so

you can create Power Bl reports and

or

Upload your Excel file to Power
BI
Bring your Excel file into Power Bl to view

and interact with it just as you would in

dashboards for it

Import A Upload A

Excel Online. Pin ranges to dashboards.

our content
Find a partner

it an idea

Figure 25-28. Upload excel file into Power BI

The Excel file will be then visible in the Workbooks tab of Power BI service.

Figure 25-29 shows two such files, named Pubs and top-names-by-year.

2| &% ¢
Favorites
©  Recent
Dashboards  Reports | Workbooks| Datasets Showing 2 item(s)
Apps
NAME ACTIONS OWNER

Name (A-Z)

ared with me

=l Workspaces
top-names

Figure 25-29. Uploaded excel files are listed under Workbooks
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You can now click on the Excel file and edit it with Excel Online. Figure 25-30 shows
the editing interface.

[ Excel Online O H ~
) A B [= D E F G H
|2 172-32-1176 P53333 1 100
) Recent b |3 213-46-8915 BU1032 2 40
£ 213-46-8915 BU207S 1 100
T | 238-95-7766 PC1035 1 100
l |5 267-41-2384 BU1111 2 40
| 267-41-2384 TCT777 2 30
A Shared with me |B 274-80-9381 BU7E32 1 100
[ 409-56-7008 BL1032 1 60
Woridpaces 0 427-17-2319 PCSEES 1 50
1 A72-27-2348 TCTIT7 3 30
£ 4856-29-1786 PC9999 1 100
. My Workspace )3 486-29-1786 PST777 1 100
J4 648921872 TCA203 1 100
.I‘ 672-71-3249 TC7777 1 40
| 6 712-45-1B67 MC2222 1 100
7 722-51-5454 MC3021 1 il

Figure 25-30. Editing workbooks with Excel Online

Having the Excel workbook uploaded into the Power BI service gives you the ability
to interact with it using Excel Online, edit it, and change it while it is hosted in the same
portal that Power BI reports are hosted there (Power BI service).

Import Excel into Power Bl Desktop

We cannot talk about all integration options between Excel and Power BI without
mentioning the most important developer option. You can import an Excel model that
includes a Power Pivot model into Power BI. The Import into Power BI doesn’t mean
Get Data from Excel, it means the entire model including all the tables, relationships,
and calculations will be imported into a Power Bl report. Figure 25-31 shows how you
navigate to the option of importing an Excel workbook’s contents.
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@ | | ) ¢* = | Pubs 20180319 - Power Bl Desktop
New

Excel workbook contents

lﬁ. Excel workbook contents
=P :

Import queries and models you
F‘l Save As

i created in Excel to Power Bl.
Custom visual from marketplace
| '-'r Import » ':IE

Figure 25-31. Import Excel workbook content into Power BI Desktop model

Importing an Excel workbook is a very easy and straightforward process. The only
important note in this process is that your Excel file should not be password protected.

Summary

In this chapter, you've learned four methods that allow Excel and Power BI to work
together. Each of the modes of integration will give you some features. Analyze in Excel
will give you the ability to slice and dice the data model of Power Bl service easily from
Excel through PivotTable and PivotChart. Power BI Publisher for Excel has one step, also,
to Analyze in Excel, which is pinning part of Excel content into a Power BI dashboard
and updating it. Both these features mentioned will be highly well received by your
business users who are good with Excel as a front-end tool.

You can upload your Excel file into the workbooks section of Power BI service; this
feature will give users the ability to access the Excel content from the same portal that
Power Bl reports are hosted and edit the content with Excel Online. Last, but not least,
you can import an entire Excel Power Pivot model with all its tables, relationships, and
calculations into a Power Bl report instead of re-creating it.
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Power Bl Report Server

Power Bl is not only a cloud-based reporting technology. Due to demand for some
business for having their data and also reporting solutions on-premises, Power BI also
has an option to be deployed fully on-premises. Power BI on-premises is called Power BI
Report Server. This chapter is about using Power Bl in a fully on-premises solution with
Power BI Report Server.

In this chapter, you will learn everything you need to know about the on-premises
world of Power BI. You will learn how to install Power BI Report Server, you will learn all
requirements and configurations for Power BI Report Server to work correctly, and you
will see all pros and cons of this solution. At the end of this chapter, you will be able to
decide if Power BI on-premises is the right choice for your or not, and if it is, then you
will be able to set a Power BI on-premises solution up and running easily.

What Is Power Bl Report Server?

Power BI Report Server is a specific edition of SQL Server Reporting Services that can
host Power BI reports. For running Power BI Report Server, you don’t need to have SQL
Server installation disk; the Report Server comes with its setup files. You can download
setup files (explained in the very next section). Power BI Report Server can host Power BI
reports as well as Reporting Services (SSRS) Reports.

With Power BI Report Server, there will be an instance of Power BI Desktop
installation. The Power BI Desktop edition that comes with the report server should
be used to create Power Bl reports. Otherwise, reports cannot be hosted on the report
server. The good news is that Power BI Desktop Report Server edition is regularly
updated, and its experience will be very similar to the Power BI Desktop.
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Requirements for Setup

You need to download the latest edition of Power BI Report Server from this link:
https://powerbi.microsoft.com/en-us/report-server/

You will have two installation items: Power BI Report Server and Power BI Desktop
Report Server edition (which comes in 32- and 64-bit versions).

Installing Power Bl Report Server

Installation of Power BI Report Server is simple; just run the setup file, and continue the
instructions. Figure 26-1 shows the beginning of the install process.

Microsoft Power Bl Report Server

(March 2018)

Welcome

Install Power Bl Report Server

Power Bl Report Server transmits information about your installation experience, as well as other usage and
performance data, to Micro: to help improve t o o learn more about Power Bl Report Se
data processing and privacy controls, please see P nent. Learn how to opt out of collectio

Figure 26-1. Installing Power BI Report Server

You can choose to have the evaluation edition (valid for six months) or to install
the licensed version (licensing of Power BI Report Server comes later in this chapter).
Figure 26-2 shows that I've chosen the evaluation edition.

434


https://powerbi.microsoft.com/en-us/report-server/

CHAPTER 26  POWER BI REPORT SERVER

Microsoft Power Bl Report Server

(March 2018)

Choose an edition to install

® Choose a free edition:

Evaluation (expires in 180 days) =

O Enter the product key:

Learn more

Cancel < Previous

Figure 26-2. Choose the Edition

Earlier in this chapter, I mentioned that you don’t need to have SQL Server installed
to get the Power BI Report Server. However, The SQL Server database engine is needed
for the report server to run. If you don’t have SQL Server installed, then don’t worry;
the Report Server setup process will install the database engine for you, as shown in
Figure 26-3.
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Microsoft Power Bl Report Server

(March 2018)

Install Database Engine

You'll need an instance of SQL Server Database Engine to store the report server database.

@® Install Power Bl Report Server only
You'll need to have or install a Database Engine instance on this server or on a different server.

Learn mor

Cancel < Previous

Figure 26-3. An instance of SQL Server database engine is required for the report
server to work

The remaining steps of installation will be easy to go through to get the setup
completed. Figure 26-4 shows the various packages being unpacked and installed.
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Microsoft Power Bl Report Server

(March 2018)

Cancel

Figure 26-4. Installation in progress

After completing the setup, you can then open the configuration section by clicking
on “Configure Report Server” as shown in Figure 26-5. The instructions, however, ask
you to restart and then go to the report server. Both options are fine. If you decided
to restart your server, then after restart, go to Start » Programs » Report Server
Configuration Manager.
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Microsoft Power Bl Report Server

(March 2018)

Setup completed

We've installed the files you need. Restart the computer and run Report Server Configuration
Manager to configure your report server.

Learn more

Restart Configure report server

Figure 26-5. Configure report server

Configuring Power Bl Report Server

To Configure the Report Server, you need to connect to the server that you've just
installed. Usually, the instance name of this server is PBIRS. Figure 26-6 shows a
connection being made.
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B
iy
|

Report Server Configuration Manager

44 Connect

Report Server Connection
Flease specify a server name, dlick the Find button, and select a report server
instance ta configure.
Server Name: DESKTOP-7BEESD) Find
Report Server Instance: -I'-‘_BRTS__ i
] Connect Cancel

Figure 26-6. Connect to the Report Server Configuration Manager
After connecting, it is time to configure the server. The very first step is to configure a

database. To configure a database, Click on Database in the left side tabs, and then click
on Change Database as shown in Figure 26-7.
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Report Server Configuration Manager

Connect
e Report Server Database
= DESKTOP-7BESSDJPBIRS
The report server stores all report server content and application data in a database. Use this page to create or
B Service Acoount L l change the report server database or update database connection cred I

¥ Web Service URL Current Report Server Database

Click Change database to select a different database or create a new database.
| Database °

SQL Server Name:
@ web Portal URL Database Name:

Report Server Mode:

=3 E-mail Settings e Change Database

F-‘ Execution Account Current Report Server Database Credential

T!_‘.e following credentials are used by the report server to connect to the report server database. Use the options belowto choose a
AE tion Keys different account or update a password.

Credential:
) subscription Settings Login:

Password:
47, Scale-out Deployment Change Credentials
[l Power B Service (doud)

Results
Copy
7] Apply [ Exit

Figure 26-7. Database tab of the configuration manager

Database Setup

In the Change Database wizard, you can create databases for the report server. Select the
option to “Create a new report server database” as in Figure 26-8. Then click on Next.
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Choose whether to create or configure a report server database.

Action

Database Server

Credentials
Summary

Progress and Finish

Select one of the following options to create an empty report server database or select
an existing report server database that has content you want to use.

Select a task from the following list:

(® Create a new report server database.

(O) Choose an existing report server database.

Figure 26-8. Creating report server databases

In the next step, shown in Figure 26-9, you need to connect to the SQL Server
database instance that report server databases will be created there. If you have only
one local instance of SQL Server database, then you can connect to it with a single dot
(single dot means the local database server). If not, then you should enter the database

server and username and password required for that. You can also test the connection
afterward to make sure everything is correct.
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Report Server Database Configuration Wizard

X

Change Database
Choose whether to create or configure a report server database.

bl Choose a local or remote instance of a SOL Server Database Engine and specify
Database Server credentials that have permission to connect to that server.

Database

Credentials

Connect to the Database Server:

Summary o
Server Name:

Progress and Finish

Authentication Type:

Cument User - Integrated Securty v
Username: AzureAD‘\RezaRad
Password:
Test Connection X |[ Test Connection |

0 Test Connection Succeeded.

Previous Next Cancel

Figure 26-9. Connecting the database engine

Then, as illustrated in Figure 26-10, specify the database name and continue.

Figure 26-10 shows the default database name of ReportServer.
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Change Database

Choose whether to create or configure a report server database.

Action Enter a database name and select the language to use for running SQL scripts.

Database Server

Database

Credentials Database Name: ReportServer

Summary Temp Database Name: ReportServerTemp

Progress and Finish Language: English (United States) ~

Report Server Mode: Native

© Previous Cancel

Figure 26-10. The default name for the database is Report Server, but you can
change it if you wish

There will always be a second database called Temp database; you don’t need
to configure anything about it. Continue the wizard. In the next step, just set your

credentials and continue. You can specify a username and password as shown in
Figure 26-11.
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Server Database Configuration Wizard

Change Database
Choose whether to create or configure a report server database.

fetion Specify the credentials of an existing account that the report server will use to connect to

Database Server the report server database. Permission to access the report server database will be
automatically granted to the account you specify.

Summary Credentials:

Progress and Finish

Authentication Type: Service Credentials ~

User name: NT SERVICE\PowerBIReport Server

Password:

- oo ==

Figure 26-11. Credential configuration for the database server

After confirming things in the Summary step, the setup will continue and finishes
soon after. The window in Figure 26-12 shows a successfully setup of database creation.
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Report Server Dat

Change Database
Choose whether to create or configure a report server database.

fetion Please wait while the Report Server Database Configuration wizard configures the
Database Server database. This might take several minutes to complete.
Database
Credentials
Summary . 1
Progress and Finish
Verifying database sku Success
Generating database script Success
Running database script Success
(Generating rights scripts Success
Applying connection rights Success
Setting DSN Success

© Previous Cancel

Figure 26-12. Databases for report server set up correctly

Click on Finish. Create database setup is done now. Your next step is to set up URLs.

Web URL Setup

Report Server needs to get the web URLSs to work. There are two URLs that you must
configure. The first is for the web service. The next is for the web portal.

Web Service Setup

To create the web service, click on the Web Service URL in the left side tab. Figure 26-13
shows the Web Service URL configuration page.
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[ Report Server ¢

j Report Server Configuration Manager

44 Connect
= DESKTOP-7BEESDJWEIRS

%, Service Account

% Web Service URL

Web Service URL

Configure 2 URL used to access the Report Server. Click Advanced to define multiple URLSs for a single Report Server
3@ instance, or to specify additional parameters on the URL.

Report Server Web Service is not configured. Default values have been provided to you. To accept these defaults simply
press the Apply button, else change them and then press Apply.

| Database
@ web Portal URL
=4 E-mail Settings
| m Execution Account
A Encryption Keys
A subscription Settings
174 Scale-out Deployment

[l Power B Service (doud)

Report Server Web Service Virtual Directory

Virtual Directory:

Report Server Web Service Site identification

IP Address:

iﬂ.eporis«m |

Al Assigned (Recommended) -
TCP Port: [s0
HTTPS Certificate: (Not Selected) =
HTTPS Port: Advanced...
Report Server Web Service URLs
URLs: http://DESKTOP-7BE6SD]:80/ReportServer
Results

Copy

O ==

Figure 26-13. Web Service URL configuration

You can set up configurations such as the address of the server, the port that this web
service will be running, and any other configurations. If you go ahead with a basic setup,
you don’t need to change anything here; just click on Apply.

Changing the configuration in the above screenshot is only required when you want
to set it up on a different port, or different server, with a specific configuration. If you
want to do that, it is best to consult with a web admin in your organization.

After a successful setup for this step, you should see messages and a URL that you
can click on to open the report server’s web service. Notice, for example, the highlighted

URL in Figure 26-14.
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[ Report Server Configuration Manager: DESKTOP-7BE6SDI\PBIR u b
Report Server Configuration Manager
Connect
& Conn Web Service URL
= DESKTOP-7BEESDIBIRS
Configure 2 URL used to access the Report Server. Click Advanced to define multiple URLSs for a single Report Server
B Service Acoount ‘9 instance, or to specify additional parameters on the URL.
Report Server Web Service Virtual Directory
#8 Web Service LRL virtual Directory: |Reportserver
(.
1§ Database
Report Server Web Service Site identification
1P Address: Al (Recommended)
© web Portal URL s =
TCP Part: |50
= E-mail Settings HTTPS Certificate: (ot Selected) =
HTTPS Port: Advanced...
F’I Execution Account
o " Report Server Web Service URLs
1+ Encryption Keys
URLs: bitp: IDESKTOR-FEEGSD):80/ReporiServer
174 Scale-out Deployment
[l Power BI Service (doud)
Results
'@ Reserving url http:/f+:80 -
a Stopping report server "PowerBIReportServer” on DESKTOP-7BESSD).
@ Starting report server "PowerBIReportServer” on DESKTOP-7BEESD).
Thetask completed successfully. Copy
“

Figure 26-14. Creating the Web Service URL
If you click on the URL, you should see the web service’s page open and run

without any issues or errors. Figure 26-15 shows an example of what that service page
will look like.
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C ® desktop-7be6sdj/ReportServer

desktop-7be6sdj/ReportServer - /

Microsoft Power BI Report Server Version 15.0.2.389

Figure 26-15. Web Service URL browsed in a web browser

In the report server’s page, you won't see anything except the version of the Report
server and the name of it. Later when you upload Power BI files, you'll be able to see the
content there.

Web Portal Setup

To set up the web portal, click on Web Portal URL in the left-hand side tabs. You can then
configure the service as needed using the interface in Figure 26-16. When you're done,
click on Apply.
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| Report Server Configuration Manager

4 Connect

= DESKTOP-7BEGSDIWBIRS
%, Service Account
9 Web Service URL

|} Database

Web Portal URL
o Configure 2 URL to access Web Portal. Click Advanced to define multiple URLs, or to spedify additional parameters on
the URL.

i The Web Portal virtual directory name is not configured. To configure the directory, enter a name or use the default value that is
provided, and then dick Apply.

@ Web Portal URL “

=4 E-mail Settings

[ Executon Account
A Encryption Keys

174 Scale-out Deployment

[l Power BI Service (doud)

Web Portal Site Identfication
Virtual Directory: Reports
URLs: http://DESKTOP-TBESSDI:80/Reports

Advanced

Results

e Copy

Figure 26-16. Web Portal URL configuration

If the configuration process finishes successfully, you will see a success message
such as is shown at the bottom of Figure 26-17. Then you can click on the Web Portal
URL to open it in a browser window, as in Figure 26-18.

449



CHAPTER 26  POWER BI REPORT SERVER

[ Report Server Configuration Manager: DESKTOP-7BE6SDI\PBIR u b
Report Server Configuration Manager
B Comect Web Portal URL
= DESKTOP-7BEESDIBIRS
Configure 2 URL to access Web Portal. Click Advanced to define multiple URLs, or to spedify additional parameters on
" the URL.
%, Service Account
Web Portal Site Iden
8 Web Service URL b
Virtual Directory: |R.epons |
1§ Database
URLs: hitp://DESKTOP-7BEESD):80/Reports Advanced
& Web Portal URL
=4 E-mail Settings
F’-‘ Execution Account
A Encryption Keys
174 Scale-out Deployment
[l Power BI Service (doud)
Results
(& Reserving url hitp://+:80 b
a Reserving url http://+:80
a Stopping report server "PowerBIReportServer” on DESKTOP-7BESSD].
@ Starting report server "PowerBIReportServer” on DESKTOP-7BEESD).
Thetask completed successfully. | Copy
7] Exit

Figure 26-17. Web portal created

The web portal should show you the environment of Power BI Report Server’s admin
view. There is no content in the server yet. Later on in this chapter, we’ll be adding

content to this server.
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¢ i) desktop-Thebsd t - @ moe =

<+ New v T uplead  [] Manage folder  EH Tiles +

This falder is empty.

Figure 26-18. Power BI Report Server Web Portal

Installation and configuration of the Power BI Report Server are now finished. You
can close the Report Server Configuration Manager.

Installing Power Bl Desktop Report Server

Power Bl reports that you can host in the report server need to be developed with a
specific edition of Power BI Desktop called Power BI Desktop Report Server. You get this
edition of Power BI Desktop from the same link that you download the report server
from. Figure 26-19 shows the installer.

5
Welcome to the Microsoft Power BI
[||||] Desktop (March 2018) (x64) Setup
| Wizard
Power Bl

The Setup Wizard will install Micresoft Power BI Desktop
(March 2018) (x64) on your computer. Click Next to continue
or Cancel to exit the Setup Wizard.

Microsoft Power BI Desktop (March 2018) (x64) is optimized
for use with Power BI Report Server (March 2018).

Microsoft collects usage data to improve Microsoft Power BI
Desktop (March 2018) (x64). Read the privacy statement
online here.

Learn how to opt out of collection here.

Back Cancel

Figure 26-19. Installing Power BI Desktop for the Report Server
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After a successful installation, you can open the Power BI Desktop Report Server. The
Power BI Desktop Report Server appears as in Figure 26-20. The interface is similar to
the normal Power BI Desktop interface.

Figure 26-20. Power BI Desktop Report Server looks very similar to normal Power
BI Desktop

Developing Reports with Power Bl Report Server

You can start creating a report in the Power BI Desktop Report Server similar to the way
that you do it in a normal Power BI Desktop. The report development experience in
these two editions is very similar. You can even open a report developed with normal
Power BI Desktop in the Power BI Desktop Report Server. Figure 26-21 shows an open
report.
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- B e Mo

Yo Chack Moacare

POWER BI REPORT SERVER

Figure 26-21. A report from Power BI Desktop opened in Power BI Desktop Report

Server

You can run normal Power BI Desktop and the Power BI Desktop Report Server at

the same time on your system. Power BI Desktop Report Server is slightly behind the

Power BI Desktop. It often takes a few weeks for features added in Power BI Desktop to

be implemented in Power BI Desktop Report Server. Figure 26-22 shows some of the

differences that you will see in the available Options for the two products.
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Options Power Bl Desktop
Report Server
GLOBAL 0O pti ons
Data Load

Power Query Editor
Power BI GLOBAL

Desktop

DirectQuery
Data Load
R scripting
Power Query Editor

Securi
Y DirectQuery

Privacy

R scripting
Regional Settings

Security
Updates

Privacy
Usage Data

Usage Data
Diagnostics

Diagnostics
Preview features

Auto recovery
Auto recovery

CURRENT FILE
CURRENT FILE
Data Load
Data Load
Regional Settings
Regional Settings
Privacy
Privacy
Auto recovery
Auto recovery
Query reduction
Query reduction
Report settings
Report settings

Figure 26-22. Differences between Power BI Desktop and Power BI Desktop
Report Server

Publish Report to the Report Server

There are two ways to publish the Power Bl report to the report server. One way is from
the Power BI Desktop Report Server edition. First, you need to set up the URL to your
report server. Go to File menu, and from Open, select Power BI Report Server as shown
in Figure 26-23.
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@ | | 5 ¢ = | Pubs - Power Bl Desktop (March 2018)

| Mew

QOpen

Power Bl Report Server

-
Power Bl Report Server

PA =Bve as ' Open an existing report from Power

Bl Report Server.
| '5‘ Impart »

Figure 26-23. Connecting to Power BI Report Server from Power BI Desktop

In this window, you can connect to a report server. Enter the Web Portal URL from
the step of configuring the report server. Figure 26-24 shows such an address at the
bottom of the page.

Power Bl Report Server Selection

Choose the report server you would like to save your report to. You can select from the recent
report server list or enter a new report server address.

Recent report servers

New report server address (Example: http://reportserver/reports or https://reportserver/reports)

http://desktop-Tbebsdj/Reports

OK Cancel

Figure 26-24. Report Server URL is needed to connect to the Power BI Report
Server
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After successful deployment, you will see a message with a link to the report.
Figure 26-25 shows an example.

Saving to Power Bl Report Server

v Success!

Take me there

Close

Figure 26-25. Publishing to the Power BI Report Server

Figure 26-26 shows an example of a report hosted on Power BI Report Server.

The report will be a fully interactive report like a Power Bl report hosted in the service.

Home - Pubs

Filev  Viewv  EditinPower Bl Desktop @ Explore v () Refresh

.
.

229K

crd_date

BISI%E 9419

Figure 26-26. Reports are fully interactive in the Power BI Report Server

Figure 26-27 shows another way to publish a Power BI report to the report server.
You can do so by choosing the Upload option from the web portal’s toolbar.
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(ol

% Favorites [ srowse =+ New v T Upload [ Manage folder

Power Bl Report Server

Figure 26-27. Uploading Power BI reports to the Report Server

Managing Datasets on the Report Server

A Power Bl report published to the report server can be configured to refresh. To do this
configuration, open the report server web portal, and click on the more options of the
Power Bl report. See Figure 26-28 for an example.

NN Power Bl Report Server

% Favorites [ Browse
Pubs X

[lj H Changed by AzureAD\RezaRad on 4/14/2018 6:50 PM
ome Created by AzureAD\RezaRad on 4/14/2018 6:50 PM

3¢ Add to Favorites
POWER Bl REPORTS (1)

Open
w Pubs Edit in Power Bl Desktop
Download
Move
Delete

Figure 26-28. Manage the dataset of the report on the Report Server

In the Manage tab of a report, you can configure things such as data source
configuration, connection to the data source, and schedule refresh if required.
Figure 26-29 shows the Manage tab for a report named Pubs.
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NN Power Bl Report Server

% Favorites D Browse

(ul) Manage Pubs

Home - Pubs > Manage - Properties

Properties ¢ Edit in Power Bl Desktop 1 Download T Replace [ Move [i] Delete
Data sources Changed by AzureAD\RezaRad on 4/14/2018 6:50 PM

Created by AzureAD\RezaRad on 4/14/2018 6:50 PM
Scheduled refresh 187 KB
Security Properties

Name

Pubs
Description

[_] Hide this item

Apply Cancel

Figure 26-29. Dataset properties configuration in Power BI Report Server

Schedule Refresh Requirement

If your report is sourced from a file, then you may have some requirements to schedule
the report for a refresh. You first need to source the file from a network path, as shown in
Figure 26-30.
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Properties
pertie Data Source 1:
Data sources Connection
Scheduled refresh Type
File

Security

Connection string Learn more

Scheduled data refresh is unavailable for files not mapped to a network drive path.

c\users\rezarad\onedrive\1-power bi essentials\data sources\pubs.xlsx

Save Cancel

Figure 26-30. Scheduled data refresh is only available for files with a shared
network drive path

If you use a network shared path to access to the source file, then you can set up the
connection to the file as shown in Figure 26-31.
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() Manage Pubs

Home - Pubs > Manage - Data sources

Properties

Data Source 1:
Data sources Connection

Scheduled refresh Type

File

Security

Connection string Learn more

\\desktop-Tbebsdj\users\rezarad\onedrive\1-power bi essentials\data sources\pubs.xlsx

Credentials
Log into the data source
Authentication Type

Windows Authentication v

User name

gatewayuser
Password

sesseRERe

Test connection <) Connected successfully

Figure 26-31. Setting up credentials for the data source connection and testing the
connection

Make sure to click on Save after this step. Otherwise, you won'’t be able to schedule
the refresh process.

Then click on the Scheduled refresh option in the left sidebar, as shown in Figure 26-32.
From there, you can create a scheduled refresh plan.
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Power Bl Report Server

% Favorites [ 1 Browse

Gul) Manage Pubs

Home -~ Pubs ~ Manage ~ Scheduled Refresh

Properties —+ New scheduled refresh plan - New from existing > Re

Data sources
Edit Description ~

Scheduled refresh

Security

Figure 26-32. Creating scheduled refresh plan for the dataset

The scheduled refresh configuration of the report server has many more options
compared to the Power BI Service; you can choose to schedule hourly, daily, weekly,
monthly, or any custom period. You can choose the start and end dates and many
other configurations. Figure 26-33 shows some of the scheduling options that are
available to you.
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(ul) Edit Schedule

Home > Pubs > Manage -~ Scheduled Refresh ~ New Scheduled Refresh Plan > Edit Schedule

Schedule details

Choose whether to run the report on an hourly, daily, weekly, monthly, or one time basis.

(D All times are expressed in (UTC+12:00) New Zealand Standard Time.

(O Hour (@) Day (O Week (OMonth () Once

Daily schedule

O On the following days:

w w " v’ ' ' '

O Every weekday

@ Repeat after this number of days: 1 :

Start time: 02 : 00 AM

Start and end dates

Specify the date to start and optionally end this schedule.

Begin running this schedule on:

Apr 14, 2018

D Stop this schedule on:

Figure 26-33. More detailed scheduling options are available with Power Bl
Report Server

The important point for the scheduled refresh plan to be successful is that the SQL
Server Agent service should be up and running.

In the Scheduled Refresh section, you will also be able to see a list of configurations
and their status. Figure 26-34 shows such a list, with just one entry named Daily Refresh.
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() Manage Pubs

Home * Pubs © Manage - Scheduled Refresh

-+ New scheduled refresh plan New from existing ash | 3 Delete Search

] Edit Description Schedule Last run Status

Scheduled refresh

|:| Edit Daily Refresh At 02:00 every day, starting 14/04/2018 Mew Scheduled Refresh Plan

Figure 26-34. Monitoring scheduled refresh plans

Pros and Cons of Report Server

Power BI Report Server comes with advantages and disadvantages. These are each
briefly described in the following sections.

No Gateway Needed

Yes, you read it right; with Power BI Report Server, you do not need a gateway. A gateway
is only for all connections from Power BI Service. A gateway is responsible for connecting
the dataset from Power BI Service to the data source on-premises. With the Power BI
Report Server, everything is hosted on-premises. You do not need to install or configure
the gateway.

All Types of Connections Are Supported

At the very early releases of Power BI Report Server, you could have only created a live
connection to SQL Server Analysis Services from Power BI reports. Nowadays, you can
use any types of connections. The example you have seen earlier in this chapter used
Import Data and then scheduled the report to refresh. You can also use the DirectQuery
connection or the Live Connection to Power BI Report Server.

The screenshot in Figure 26-35 is an example of data source management for a Live
Connection Power Bl report.
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(m) Manage Live Connection Example

Home - Live Connection Example - Manage - Data sources

Properties
S Data Source 1:

Data sources Connection

Scheduled refresh Type

AnalysisServices

s ]
Security

Connection string Learn more

Data Source=;Initial Catalog="Adventure Works";Cube="Adventure Works Internet Sales
Model"

Credentials

Log into the data source

Authentication Type
Windows Authentication

(®) As the user viewing the report

@ Your organization must have specific security infrastructure in place for this option
to work. Learn more

o Using the following credentials

Test connection

Figure 26-35. Connecting to Analysis Services with Power BI Report Server

Power Bl Report Server Is a Fully On-Premises Solution

I am writing this chapter while I am flying on a 17-hour flight: my first leg from New
Zealand to the United Kingdom with no Internet connection. All of the examples, and
screenshots you have seen running are without any Internet connection. Power BI
Report Server is a fully on-premises solution. You will not publish your reports to Power
BI website, and you will not need any cloud-based technology for that to work.

Power Bl Report Server is an on-premises technology choice for companies who
are not yet ready to move to cloud-based technologies.

464



CHAPTER 26  POWER BI REPORT SERVER

Power Bl Service Features Are Not Available

Power BI Report Server has many great features. However, it also has some drawbacks.
One of the main drawbacks of the Power BI Report Server is isolation from the Power BI
Service. You won't get great features of the Power BI website on the report server. In the
website, we have features such as usage metrics of the report, Power BI apps, Q&A and
quick insights, and many other features, which are not available at the moment in the
report server.

The Report Server team, however, is working hard to make these features available in

the on-premises version sometime in the future.

Licensing of the Report Server

Power BI Report Server comes in only two types of licensing: Power BI Premium or SQL
Server Enterprise License with Software Assurance. I have explained about the licensing
requirements in the licensing chapter.

Summary

The Power BI Report Server is an on-premises reporting technology. With the Power BI
Report Server, you bring interactive Power Bl reports into on-premises servers. This type
of technology is based on SQL Server Reporting Services technology. You will need to set
up Power BI Report Server alongside with a specific edition of Power BI Desktop.

There are some pros and cons for the Report server. With Power BI Report Server,
you can host reports fully on-premises with no need for a Power BI website. You will not
need a gateway, and all types of connections (Scheduled Refresh, DirectQuery, and Live
Connection) are supported. The Power BI Report Server, however, doesn’t have all the
features and functionalities available in the Power BI Service.

The Power BI Report Server needs a specific licensing, which comes either from
Power BI Premium or SQL Server Enterprise License with Software Assurance.
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Power BI Report Server can host Power Bl reports on-premises, and you've learned
about it in the previous chapter. There is another integration between SQL Server
Reporting Services and Power Bl service; this integration brings tiles from SSRS reports
pinned to a Power Bl dashboard with scheduled updates from SQL Server agent. The
integration of SSRS reports into Power BI service will create a link from the Power BI
dashboard to SSRS detailed reports.

In this chapter, you will learn what the requirements are to get the SSRS report’s
elements pinned to a Power BI dashboard, and you will learn about the process in detail.
Integrating SSRS reports into Power BI dashboards will create one single portal to access
areporting solution. Users will be able to open the Power BI dashboard and navigate
from there to the detailed paginated SSRS report.

Setup Requirements

For SSRS Integration to work with Power BI, you will need:
e SQL Server 2016 or higher
e SQL Server Reporting Services 2016 or higher
e SQL Server Agent should be up and running
e Only charts, gauges, and maps can be pinned to Power BI Reports
o Power Bl Integration should be enabled
o Stored Credentials should be used for the data sources of SSRS reports
Let’s look at these requirements through an example.
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Prerequisites for the Example

To run this chapter’s example, you will need to have SQL Server Reporting Services
installed and available. You will also need an instance of SQL Server running the
Adventure Works example database.

Enable Power Bl Integration

The first action for the integration is to enable Power BI Integration in the Reporting
Services Configuration Manager. Open Reporting Service Configuration Manager, and
then go to the Power BI Service tab at the left-hand side as shown in Figure 27-1.

Report Server Configuration Manager

| Connect 2
[ [ Power BI Integration
= DESKTOP-TEEGSDIWBIRS
[_J Register this report server with the Power Bl service in the cloud to enable "hybrid doud” features across the two.
£ Sarvies Ac t .||| When this report server is registered with the Power BI service, users can sign into their Power BI accounts and pin
= = paginated report items to their Power Bl dashboards. (Note: Publishing Power Bl reports to this report serveris not
@ hybrid doud featura and does not require this registration.)
B Web Service URL Power BI Registration
Click the register button to register the report server with Power BI service.
| Database
Power BIRegistration: NotRegistered Register with Power BI

@ webPortal UAL

-~ E-mail Settings

[ Execution Account

"W Encryption Keys

|2, subscription Settings

43 Scale-out Deployment
! -

L] Power 81 Service (doud)
|
|

Results
| Copy
7] Exit

Figure 27-1. Power BI Integration in the Reporting Services Configuration
Manager
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Click on Register with Power BI and log in to your Power Bl account. After registering
with your account, you will see a screen such as in Figure 27-2.

| Report Server Configuration Manager

et Power BI Integration

= DESKTOP-7BEGSDIWEIRS
m Register this report server with the Power BI service in the cloud to enable “hybrid cloud” features across the two.
|I|l When this report server is registered with the Power BI service, users can sign into their Power BI accounts and pin

paginated report items to their Power BI dashboards. (Note: Publishing Power BI reports to this report serveris not
a hybrid cdloud feature and does not reguire this registration.)

%, Service Account

#8 Web Service URL Power BI Registration
Report serveris registered with Power B1.
| Database
PowerBIRegistration: Registered [ Unregister with Power BI |
@ web Portal URL
=4 E-mail Settings Your registration is up to date.

UpdateRegistration
[P Execution Account

“#4 Encryplion Keys
Pawer BI service (doud) Registration Details

< Subscription Settings Tenant Name (ID): RADACAD

174 Scale-out Deployment
Redirect URLs: http:fidesktop-Tbebsdj:B0jreportserver/pages/LoginCompleason

[l Power BI Service (doud)

Results

@ Stopping report server "PowerBIReportServer” on DESKTOP-7BESSD].

@ Starting report server "PowerBIReportServer” on DESKTOP-TBESSD.

| The task completed successfully. Copy -

7] F Exit

Figure 27-2. Power BI Integration is enabled

Pin Report Elements into Power Bl Dashboard

If you open an SSRS report, you will see the Power BI pin option at the top of the report
in the reporting services portal. Figure 27-3 shows the pin icon, which is highlighted by a

square, red box.
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Power Bl Report Server

* Favorites [T Browse

Home - Sample Report - SSRS AdventureWorksDW

1< £ 1 of27 > B> )] ® 100% v o =) Find | Next

AdventureWorks DW Sample

Accessories

English English Color Size Weight Days To Order Sales Order Sales Order Sales

Product Product Manufacture Quantity Number Line Number Amount

Subcategory Name

Name

@Bike Racks ] 328 876  39360.0000

B Bike Stands ] 249 749 39591.0000

B Bottles and 0 7981 1731 56798.1900
Cages

@Cleaners 0 08 2714 7218.6000

B Fenders 0 2121 3690  46619.5800

BHelmets ] 6440 17149 225335.6000

@Hydration 0 733 2093 40307.6700
Packs

M Tires and i} 17332 30433  245529.3200

Figure 27-3. Power BI pin icon in the Reporting Services

You can click on the Power Bl icon to start pinning elements into the Power BI
service. If you don’t have any charts in your report, you cannot pin any item on the
dashboard. Only charts can be pinned. If you have no charts available to be pinned,
you'll receive a message like that in Figure 27-4.

Can’t Pin to Power Bl Clos
There are no report items on this page that you can pin to Power Bl

You can pin charts, gauges and maps, except those nested within
other report items.

Close

Figure 27-4. Only Charts, gauges, and maps can be pinned

When you pin an item for the first time, you will be asked to log in with your Power BI
username and password. Figure 27-5 shows the login prompt.
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Sign in to Power BI Clos

You'll need to sign into Power Bl to pin to your dashboards.

Need a Power Bl Account?
IS cancel

Figure 27-5. Sign in to Power Bl

After signing in, you will be asked to authorize SSRS to access Power Bl account
information, as shown in Figure 27-6.

@ sign in to your account - Mozilla Firefox - m} X

n

@ & https:/login.microsoftonline.com/« - O W

B® Microsoft

reza@radacad.onmicrosoft.com

Microsoft Power Bl Service
Publisher's website: radacad.com
This app would like to:

“ Sign you in and read your profile

v View all Groups

v Create content (preview)

v/ View all Dashboards (preview)

You should only accept if you trust the publisher (RADACAD) and if

you selected this app from a store or website you trust. Ask your
admin if you're not sure.

Cancel Accept

©2018 Microsoft  Terms of use Privacy & cookies

Figure 27-6. Authorize SSRS to access Power BI account information
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After going through the login process, you will see all items that you can pin to the
dashboard. Figure 27-7 shows such a list, and you can click on items to pin them.

Power Bl Report S

% Favorites [ Browse

Home - Sample Report -~ S5RS AdventureWorksDW

Click a report item to pin it to a Power Bl Dashboard

Figure 27-7. Select the item in the SSRS to pin

When you click on an element to be pinned, you will be asked which workspace
and dashboard you want the element to be pinned to. You'll also be asked to specify the
refresh frequency. Figure 27-8 shows a report item being pinned to a dashboard named
Big Data Meetup in the workspace named My Workspace. A refresh interval of Daily has
been specified, so the pinned item will refresh each new day.
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Pin to Power Bl Dashboard Glos

Select a dashboard to pin this report item as a tile.
Group

My Workspace

Dashboard
Big Data Meetup

Frequency of updates

Daily

NN cancel

Figure 27-8. Select dashboard to pin the SSRS element

An important part of pinning items to Power Bl from SSRS is that your SQL Server
Agent Service should be up and running. The agent service is responsible for
updating the tile in the Power Bl dashboard.

After successfully pinning the item, you will see a message such as in Figure 27-9,

explaining the process was successful.

Pin Successful Clos

The visual has been successfully pinned to "Big Data Meetup”.

See it in Power Bl here,
Close

Figure 27-9. Pin successful

You can then open the dashboard in Power BI, and you will see the chart element
from SSRS pinned there. Figure 27-10 shows an example of a pinned element as it

appears in a dashboard.
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Meetup [JIRE _o o]
{ Favorites POl Ask a ques ut your data
qty top-names-by-year, Girls names
108 Dorothy 225 Doris 245 Alice
Florence 205 Annie 241 Gladys
Eileen 196 Alice 21 Eileen
Gladys 193 Gladys 21 Doris
50 4040 Alice 188 Eileen 208 Kathleen
I 3530954575 202020 Elizabeth 186  Florence 194  Elsie
I I I I 15151510 Deris 183 Elizabeth 194 Jessie
l I I l l . (1| I Ivy 172 Kathleen 188 Florence
g T e o Elsie 165 Elsie 180 Annie
o B e T T Ethel 161 Iy 161 Elizabeth
Kathleen 158 Vilet 156 Edith

SSRS AdventureWorksDW
AFZZ018 15109 AM

This tile is pinned from SSRS, and

updated by SAL Server Agent

. (N

Figure 27-10. Chart element from SSRS pinned to Power Bl dashboard

The tile will be updated from SQL Server agent. Every time you click on the chart,
you will be redirected to the SSRS report. If you click to edit details of the tile, you can see
the link to the SSRS report as shown toward the right in Figure 27-11.
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# Big Data Meetup [[THE

Tile details
* Required
top-names-by-year, Girls nj Details
108 Dorothy 225 ¥ Display title and subtitle
[18]-]
Florence 205 -
Eileen 196
Gladys 193 55RS AdventureWorksDW
Allce 198 Subtitle
Elizabeth 186
Doris 183 4/26/2015 1:51:39 AM
Ivy 172
Elsie 165 Functionality
Ethel 161 2
* Set custom link
Kathleen 159
Link type
(®) External link
SSRS AdventureWorksD' 2
220 1 p () Link to a dashbeard or report in the current workspace
URL *
IN O

http://desktop- TheGsdi/ReportServer 1% 2FSample%20Report % 2FSSRS%20

Open custam link in the same tab?

(71 Yae

Restore default

I I I Technical Details
I - Appl Cancel

Figure 27-11. Tile in Power BI redirects users to SSRS report

SQL Server Agent

Asyou learned earlier in this chapter, the SQL Server agent is responsible for keeping

that tile up to date in the Power BI Dashboard. After pinning the SSRS report element
into Power BI, you can check SQL Server Agent and see that there is an agent job
created for this process. Figure 27-12 shows such an agent job that has been created for

a pinned item.
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Dbject Explorer 4 x
Connect = ’ ¥ 0 i
= i@ - (50L Server 14.0.1000.169 - AzureAD\RezaRad)
&= Databases
= Security —
Server Objects [ Job Properties - BCF2B0F1-FOFF-4E36-ADTE- 16CTS3AEFDES - O b
‘ Reglication Select a poge o
Scipt ~ ) Hep
PolyBaze S Ganeal
Ahways On High Availability & Steps i —
Management : ﬂs‘:ﬂhﬂ m— [ SAEF]
F Integraticn Services Catalogs % o Chwmier: [NT SERVICE PowsrBl Biviar |
: K Notfications | Rapart:
= 8 5L Server Agent 5 Tooms
Jobs Category. Report Server -
(=) BCFZBOF1-FIFF-4E36-ADT6-16CTSIAEFDES ’
(%] 92B3AD51-DESD-4364-BAF0-EFEGEIIIMDS Describion: | This joby is owned by & report server process. Modiying this jcb
% eyspalicy_purge_history ﬁ;d mu.:':!td;dww rm-p:b:;: Use Report Manager or
et | Managem ia to update this
&M Job Activity Monitor
C Alerts
Operators
5 Wl Prosies
Error Logs

4 [F] xEvent Profiler

Connecton

Server:

Cannection £ Enabled

AzureAD\RezaRad

¥¥ Vew connedtion properties pouee [
Crosted: |4/14/2018 7-16:14 PM
Last modiied: [anazms 1604 PM

Raady Last sumcutad [4r2572018 200.00 AM

y Hi

Figure 27-12. An agent job will be created for each item pinned

The SQL Server agent also has a schedule as shown in Figure 27-13. You can change
the schedule to match your needs.
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Object Explorer 3 x
Connect~ ¥ *§ G
& B - (SOL Server 14.0.1000,169 - AzureAD!\RezaRad)

. Databases

Security
m:":;bjem [ Job Properties - SCFZBOF1-FOFF-4E36-AD76-16CTS3AEFDES - o =
& W Replication Selecta page IT 5ot~ ) Help
Polyltase K General
Absays On High Availsbility S
: Schedule kat:
Management * J
; ; Edicid " ; " Enakind— 5,
5 Integration Services Catalogs r s s tenmr -Enailed-
= B SOL Server Agent & Teges B | Schedue_1 Yes Occurs every day o 200.00 AM 5:]
Jobs | mtie— —
[5] BCF2BOF1-FOFF-4E35-ADTE-16CTSIAEFDES
[%F] 92B3ADS1-DBI0-436A-BAFD-EFESESS1MDS
[ syspelicy_purge_history
@M Job Activity Monitor
® Alents
Operators
Provies
® Error Logs
5 [F] KEvent Profiler
Connection
Server
Connaclion:
Arure ADRazaRad
Progress
Ready < >
Mew Pick. Ede Remave
Cance

Figure 27-13. Changing schedule of the update

Summary

This chapter was a quick chapter about how charts from SSRS reports can be pinned
into a Power BI Dashboard. For using this functionality, some requirements need to
be met. You have to use SQL Server 2016 or a higher version. Your dataset of the report
should be using saved credentials. SSRS reports should have charts, gauges, or maps,
because only charts, gauges, and maps can be pinned to the dashboard. Power BI
Integration in the reporting services configuration manager should be enabled.

And finally; SQL Server agent should be up and running because Agent is responsible
for keeping that tile up to date.

Using the integration of SSRS and Power BI, you can have tiles in the Power BI
dashboard that point to SSRS reports for the detailed paginated report. Power BI users
will use normal tiles for interactive reports, and they can use SSRS tiles when they want
to see the more detailed paginated report in SSRS. The integration of SSRS and Power BI
creates a single portal to access all reporting items, which would be from the Power BI
dashboard.
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Real-Time Streaming
with Power BI

One of the methods for creating a real-time dashboard is using Azure Stream Analytics.
The Azure Stream Analytics can be combined with Azure IOT and Event Hub to get data
from IoT (Internet of Things) devices. In this chapter, I'll explain to you all steps necessary
to push output from a .NET application through Azure Event Hub, and Azure Stream
Analytics to Power BI. You will see how to create a real-time dashboard with this method.

There is a prerequisite. You need an Azure account for running a sample of this
chapter. The Azure account can be created with a free trial of one month. To create an
Azure account, go to Portal.Azure.com.

You also need Visual Studio 2015 Professional or Community. This is because a .NET
application will be used as the source of the data.

Architecture

The diagram in Figure 28-1 shows the architecture of this chapter’s example.
A
. |
—

Event Hubs Stream Analytics Real-time

Application

Dashboard

Figure 28-1. Architecture for the solution
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IoT Devices or Applications can pass their data to Azure Event Hub, and the Azure
Event Hub can be used as an input to Azure Stream Analytics (which is a data streaming
Azure service). Then Azure Stream Analytics can pass the data from input based on
queries to outputs. If Power Bl is used as an output, then a dataset in Power BI will be
generated that can be used for the real-time dashboard.

As aresult, anytime a new data point from application or IoT device comes through
Event Hubs, and then Stream Analytics, the Power BI dashboard will automatically
update with new information.

Azure Event Hub

Azure Event Hub is the entry point of the data from applications. Start by creating an
Event Hub. First go to Portal.Azure.com. Then in the Azure portal, select New, then
Data + Analytics, and click on Event Hubs as shown in Figure 28-2.

ew > Data + Analytics

New

#i Al resources
MARKETPLACE
Resource groups

Virtual Machines )
App Services ent Hubs

Web + Mobile b oud-scal

SQL databases
Data + Storage

DocumentDB (NoSQL] .

o fiNost) Data + Analytics
Virtual machines internet of Things
* Load balancers Networking

Storage accounts Media + CDN

N L g Enterprise Integration

Figure 28-2. Creating Event Hub

An Event Hub needs a Service Bus, and this first step creates the namespace for that
service bus. Set a namespace in the new blade. For example, set the name PBIRadacad in
Figure 28-3.
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Now choose a pricing tier. For this example, you can choose Basic. Select a resource
group (or create if you don’t have one), and set a location. Again, see Figure 28-3.

Create namespace - 0O X Choose your pricing tier
Event Hubs B aila res

* Name

pbiradacad o n

servicebus.windows.net

Consumer group 20 Consumer groups
* Pricing tier
Choose a pricing tier e > ‘ 100 Brokered connections | 1000 Brokered connections
Q Ingress events {', Ingress events
$0.028 per million $0.028 per million
* Subscription Iil Message retention Ii’ Message retention
Free Trial v e ok A
=== Additional storage
== Upto7 days
* Resource group @
~ = . Publisher policies
O Create new ® Use existing
PBIRG o v
* Location |
o 5 - 1100 22,00

Pin to dashboard
Create Automation options m

Figure 28-3. Event Hub Configuration

Your Event Hubs namespace can include multiple Event Hubs. Create your first
Event Hub here, by Adding an Event Hub as shown in Figure 28-4.
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PBlradacad

Event Hubs nam

XK Settings == Add Event Hub [ Delete

Essentials ~

urce group

o Overview PE :;7
Status
s Access control (IAM) Active
Location
& Tags Australia East
Subscription name
#. Diagnose and solve problems Free Tria V74
Subscription ID
cb7b0f9f-9498-435¢c-a6d8-28e54c66c8cf
SETTINGS
& Locks NAME STATUS
&2 Automation script b EventHiibe
GENERAL
'I' Properties

Shared access policies

Figure 28-4. Adding event hub

For the new Event Hub, just set a name. Figure 28-5 uses the name pbi, for example.
And leave other settings as is. You can change these settings if you want to change
partitions and the number of days to retention.
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Create Event Hub

PBlradacad - F

Partition Count @

] 2

Message Retention @

L| 1

Figure 28-5. Name for the event hub

After creation, the Event Hub should be listed under whatever name you set for
the namespace. Figure 28-6 shows an event hub in the namespace PBIradacad. (The

namespace is given in the very upper left of the image.)
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:z. PBlradacad

K Settings =j= Add Event Hub [ Delete

Essentials ~

Resource group Pricing tier
= Overview PBIRG ¢ Basic

Status Connection Strings
s Access control (JAM) Active i

Location Throughput Units
& Tags Australia East

4 Diagnose and solve problems

Subscription 1D

cb7b0f9f-9498-435¢-a6d8-28e54c66¢Bcf
SETTINGS

8 Locks NAME STATUS MESSAGE RETENTION PARTITION COUNT
£ Automation script ~ Event Hubs

GENERAL pbi Active 1 2
'I' Properties

Figure 28-6. Viewing the event hub status

For simplicity, we keep all configuration and settings as is. So far, you have created
the Event Hub, which can be used as the data entry input point. Now let’s create an
Azure Stream Analytics Job.

Azure Stream Analytics

Stream Analytics is a data streaming technology under the Azure list of services. With
this technology, you can pass data from an input (such as Event Hub) to one or more
outputs. Note that Stream Analytics is not data storage. If you want the data to be stored,
you have to pass that to a storage output, such as Azure Blob Storage or Azure SQL
Database or Azure SQL Data Warehouse.

Create an Azure Stream Analytics Job from the Azure portal under New, and Data +
Analytics, as shown in Figure 28-7.
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» MNew » Data+ Analytics

New X Data + Analytics

All resources

MARKETPLACE
Resource groups

Virtual Machines

Web + Mobile

SQL databases

Data + Storage
DocumentDE (NoSQL | Stream Analytics job
OAEDCHIDE (N0 0L) Data + Analytics .3 ime insights from

Virtua chines - e
Virtual machines Internet of Things

Load balancers Networking o, rise Data Hub

Storage accounts Media + CDN

. Enterprise Integration
Virtual networks erp egratic

Figure 28-7. Creating Stream Analytics job

Set a Name, Resource Group, and Location for the Stream Analytics Job.

See Figure 28-8 for an example.
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New Stream Analytics J... —

* Job name

pbiStream :l

* Subscription

Free Tral v

-

* Resource group @

O Create new @ Use existing

PBIRG v

\

-

Location

Australia East

Pin to dashboard
m Automation options

Figure 28-8. The configuration of the Stream Analytics job

After creating the job, you will be redirected to the job’s blade as shown in Figure 28-9.
The job in Figure 28-9 is named DeviceTemperatures, but you can, of course, name your
jobs as you like.
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ﬁi&etlmgs P start L I Delete

o Stopped

% Overview
B Activity log
am Access control (IAM)

‘ Tags

SETTINGS

B Locks

JOB TOPOLOGY

Essentials -~

Resource group S
Status Created

Stopped Monday, September 12, 2016 8:19:38 AM
Location Started

Australia East

Subscription name Last output

Free Trial 7 -

Subscription ID

cb7b0fof-9498-435¢c-a6d8-28e54c66c8cf

Job Topology Add tiles ®

‘ Query e

Figure 28-9. Setting inputs for the stream analytics job

Input from Event Hub

From Job, Topology clicks on Inputs and then Add an Input to the new blade. In the New
Input blade, set a name. Set Source to Event Hub, and choose the service bus namespace

as the namespace you entered earlier in this chapter (PBIRadacad). Then select the
event hub as pbi. Figure 28-10 shows these settings.
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New input

* Input alias
PBIEventHub

* Source Type ©

Data stream v

* Source @
Event hub v

* Subscription

Use event hub from current subscription w

* Service bus namespace

PBlradacad v

* Event hub name

pbi ~

* Event hub policy name
RootManageSharedAccesskey v

Event hub consumer group @

* Event serialization format @

JSON ~
Encoding @
UTF-8 v

Figure 28-10. Setting up input for the streaming analytics

Leave the event serialization format as JSON and encoding as UTF-8. With the
settings in Figure 28-10, Stream Analytics reads input from the Event Hub.

Output to Power BI

Go to the Stream Analytics main blade and create an Output this time. Set a name such
as PBIOutput, and set Sink to Power BI, as shown in Figure 28-11. Now Stream Analytics
will output to Power BI as a dataset.
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New output

* Output alias
I PBIOutputr

* Sink @

Power BI

Authorize Connection
You'll need to authorize with Power Bl to
configure your output settings.

Authorize

Don't have a Microsoft Power Bl account yet?

Note: You are granting this output
permanent access to your Power BI
dashboard. Should you need to
revoke this access in the future you

o can do one of the following:

1. Change the user account
password.

2. Delete this output.

3. Delete this job.

Figure 28-11. Output to Power BI from stream analytics

Click on Authorize to map the Power Bl account that you want to use here. You will
be prompted to log in with your Power BI username and password. The account you log
in with can be different from your Azure account.

After authorization, you will see a list of all groups in the Power Bl account, and you
can choose where the dataset will be published to. By default, the dataset goes to My
Workspace, but you can specify a different target group or workspace.
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Set a name for dataset, for example, StreamAnalyticsDS. See Figure 28-12 for
an example. Notice that if a dataset with the same name exists, that dataset will be
overwritten. Next, set a name for a table. Figure 28-12, for example, specifies the name
MyTable. Finally, create the output.

New output

* Qutput alias

PBIOutput n
* Sink @
Power Bl v

Group Workspace
My Workspace o v

* Dataset Name

StreamAnalyticsDS e v

If the dataset or table already exists in yo...
Microsoft Power Bl subscription, it will be
overwritten.

* Table Name
| myTable a

Currently authorized as Reza Rad

Figure 28-12. Choosing the workspace, dataset, and table from Power BI service

After creating output and input, you will see both under the Stream Analytics blade,
as shown in Figure 28-13. But you can't start the job yet. There is one step more.
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=+ DeviceTemperatures
L* Settings P Stat W @ Delete
o Stopped
Essentials ~
2 Overview
Resource group
ﬁ Activity log PBIR(
Status Created
w4 Access control (IAM) Stopped Monday, September 12, 2016 8:19:38 AM
Location Started
& Tags Australia East
Subscnption name Last output
Fre & -
SETINGS Subscription 1D
cb7b0f9f-9498-435c-abd8-28e54c66cBcf
n Locks
Job Topology Add tiles ®
JOB TOPOLOGY
Inputs Query o Outputs
= Inputs
M@ Functions 1 o, 1 HES
Query PBlEventHub PBIOutput
Outputs

Figure 28-13. Setting up the Query for stream analytics

Stream Analytics Query

Stream Analytics passes data from input to output through a query. Without a query, you
cannot start a Stream Analytics job. For this example, we use a very simple query that
selects everything from the input and passes everything to the output.

Click on Query item in the Stream Analytics main blade. See the item tagged as #1 in
Figure 28-13. That item is the Query item.

Change the default query to the following:

SELECT
*
INTO
[PBIOutput]
FROM
[PBIEventHub]

You should now be seeing a configuration much like that in Figure 28-14.

491



CHAPTER 28  REAL-TIME STREAMING WITH POWER BI

DeviceTemperatures

@ Delete . 4 Test

Need help with your query? Check out sor

SELECT

*

1

2

3 INTQ

.
:

FROM
Monday, September 12, 2016 8:19:38 AM 6 [PBIEventHub]
Started

Last cutput
g -
Be54c66c8cf
Add tiles ®
Query Qutputs
PBIOutput

Your query could be put in logs that are ir

Figure 28-14. Writing the stream analytics query

Notice that the query selects everything from the input. You have to put your input
name after the FROM clause. The query will also insert the result into the output. Thus,
you need to put your output name after the INTO clause. If the input and output names
aren’t valid, you will get a failure error message at the time of starting the job.

Don't test the query. Save it and Start the job. It will take few minutes for a job to
start. Wait and check if the job started successfully. Otherwise, failure might be related
to input, output, or the query. You should, though, see a job in the RUNNING state as in
Figure 28-15.

492



CHAPTER 28  REAL-TIME STREAMING WITH POWER BI

DeviceTemperatures

L Settings P MW Stop [ Delete

o Running

Essentials ~

% Overview

Resource group Send feedback

H Activity log PBIRG 2 UselVoice
Status Created

s Access control (IAM) Running Monday, September 12,
Location Started

& Tags Australia East -
Subscription name Last output
Free Tnal / T

SENeS Subscription 1D

7] — cb7b0f9f-9498-435¢-a6d8-28e54c66c8cf

Figure 28-15. Stream Analytics job is running

Push Data Application

As I mentioned earlier in this chapter, I'll be using a .NET C# console application to pass
the data to Event Hub. Let’s create the sample application by opening Visual Studio 2015
Professional. Create a New C# Console Application as shown in Figure 28-16.
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New Project
P Recent NET Framework4.52 = Sortby: Default
i
4 |nstalled c#
| J D Windows Forms Application
4 Templates =
P Business Intelligence ‘:_'l WPF Application

n\h’sual C#. T
P Windows |E Console Application

Web

=3
esdivald ©_] ASPNET Web Application
Cloud cH
- .
Extensibility _J Shared Project
i0S n c* ) ) )
LightSwitch ﬂ:i! Class Library (Portable for iOS, Android ¢
P Office SharePoint nit" —
ass Liora
Office/SharePoint +\0 L
Silverlight C#
T' ki PN Class Library (Portabe)
Pt -
b Online Click here to go online and
Name: ConsoleApplication2
Location: C\Users\Reza\SkyDrive\Blog\AzureStreamAnalytics\
Solution name: ConsoleApplication2

Figure 28-16. Creating a custom console application

Name the application something. Then when the application is opened in Solution
Explorer, go to References, right-click, and select Manage NuGet Packages. Do these
things as shown in Figure 28-17.
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Solution Explorer y
coR|o-s5¢CAB| k-
Search Solution Explorer (Ctrl+;)

%3 Solution ‘ConsoleApplication2’ (1 project)
4 [c=] ConsoleApplication2
b J Properties

¢ A Add Reference...
P PR Add Service Reference...
&» Add Connected Service...
Add Analyzer...
[E Manage NuGet Packages... ]

Scope to This
New Solution Explorer View

Calidinn Cunl sy e ey P o PV AP

Figure 28-17. Manage NuGet Packages

Click on Browse, Search for Azure Service Bus, and install it. Figure 28-18 illustrates
how to begin the install process.

NuGet: ConsoleApplication2 + X Qe Kas

Installed  Updates NuGet Package Manager: ConsoleApplication2
2 x ~ & [] Include prerelease  Package source: nugetorg b

=. WindowsAzure.ServiceB|

BN windowsAzure.ServiceBus by Microsoft, 3.07M downlc v33.2

Client library for Microsoft Azure Service Bus Queues, Topics,
EventHub and Relay backend operations. Version: Lateststable 3 = Install

BN windowsAzure.Storage by Microsoft, 6.01M downloads v7.2.0

& A client library for working with Microsoft Azure storage @ Options
services including blobs, files, tables, and queues.

'6 Microsoft.Azure.WebJobs.ServiceBus by Microsoft,© v1.1.2 Description
Microsoft.Azure.WebJobs.ServiceBus is a library for writing Use this for Microsoft Azure Service Bus
Microsoft Azure WebJobs using Service Bus. This package co... it Queues, Topics, EventHub and Relay backend}

operations.

Figure 28-18. Install Azure SDK
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After installation, open the App.Config file and search for appSettings near the end of
the file. The connection string to Azure Service Bus is in the value beneath this section,
and you can see that connection string highlighted in Figure 28-19.

el Xy 1T I NuGet: ConsoleApplication2
1 <?xml version="1.8" encoding="utf-8"?>
2 [H<configuration>

Program.cs

3 <startup>
4 <supportedRuntime version="v4.8" sku="_.NETFramework,Version=v4.5.2"/>
s | </startup>
6 & E;;vg:.ﬂL.d..yg,.¢n“h.!>___;;.¢u‘,.__\“ng(;:nwb.;;
47 E <appSettings>
48 <!-- Service Bus specific app setings for messaging connections -->
49 = <add key="Microsoft.ServiceBus.ConnectionString"
50 | value="Endpoint=sb://[your namespace].servicebus.windows.net;SharedAccessKeyl
51 </appSettings>

52 | </configuration>

Figure 28-19. Setting up endpoint in the app.config

The highlighted line should be changed to your service bus connection string. To
find your service bus connection string, go to the Azure portal. Then find the service bus
(we've created it in Event Hub section) under All Resources, as shown in Figure 28-20.

All resources 4 o= o o* PBlradacad - Shared access policies

o Add == Columns  {) Refresh o Add

Subsaiptions: Free Trial

s Access control (IAM) Shared access policies
& Tags
POLICY
NAME 7+ Diagnose and solve problems
RootManageSharedAccessKey b
2 DeviceTemperatures s
SETTINGS
i PBiradacad
L bt s a Locks

B3 Automation script

GENERAL

1! Properties

[ Shared access policies e

Scale

Figure 28-20. Finding RootManageSharedAccessKey
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Under RootManageSharedAccessKey, you'll find the Primary Key, as in Figure 28-21.

5 policies ¢ _ 0O > P RootManageSharedAcc
ki H x ) Regenprimkey ) Regenseckey [ Delete
Shared access policies Palicy name
PoLICY ~ CLAIMS Claim
| Manage
RoothManageShared Accessey o Manage, Send, Listen ] Send
o ten

1&;-

Figure 28-21. Finding primary key

Copy the value of the primary key here, and replace the value in the app.Config file
as shown in Figure 28-22. Save the App.Config file after the change, and close it.

App.config +# X HGhIElnTeS

1 <?xml version="1.8" encoding="utf-8"?>
2 H<configuration>

3 B <startup>
4 <supportedRuntime version="v4.8" sku=".NETFramework,Version=v4.5.2"/>
</startup>
6 & [Qs-btew.servineﬁcce-k...<£5;5iem.5erviceﬂciel}
47 H <appSettings>
48 <!-- Service Bus specific app setings for messaging connections -->
49 B <add key="Microsoft.ServiceBus.ConnectionString”
58 value="Endpoint=sb://PBIradacad.servicebus.windows.net;SharedAcces
51 </appSettings>

52 | </configuration>
Figure 28-22. Adding the primary key in the app.config

Then right-click on the references folder in the solution explorer and add a System.
Configuration reference as shown in Figure 28-23.
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Reference Manager - ConsoleApplication2 ? -4
4 Assemblies Targeting: .NET Framework 4.5.2 Search Assemblies (Ctrl+E) 2 =
Framework Name Version “ Name:
Extensions ReachFramework 4000 System.Configuration
Recent . sysglobl 4,000 Created by:
4 System 4000 Microsoft Corporation
b Projects System.Activities 4000 Version:
System.Activities.Core.Presentation 4000 4000
b Shared Projects System.Activities.Durablelnstancing 4.000 File Version:
b System.Activities.Presentation 4.000 4.0.30319.34211 built by:
com O System.Addln 4000 FX452RTMGOR
b Browse System.AddIn.Contract y 4000
System.ComponentModel.Composition 4.000

System.ComponentModel.Composition.Registr... 4.0.0.0
e et D A 4000

4.0.00

SystETmConguratiomistatt

|+ System.Core 4,000
v/ System.Data 4000
v System.Data.DataSetExtensions 4000
System.Data.Entity 4000
Curctarm Mata Cntite Nacian Annn

Figure 28-23. Adding System.Configuration reference to the project

Now open the Program.CS file and add your two namespaces as follows:

using System.Configuration;
using Microsoft.ServiceBus.Messaging;

Also add the following code under the Main method:

string ConnectionString = ConfigurationManager.AppSettings["Microsoft.
ServiceBus.ConnectionString"];

EventHubClient client = EventHubClient.CreateFromConnectionStri
ng(ConnectionString, "pbi");

// Declare values that we're about to send

Int32 unixTimestamp = (Int32)(DateTime.UtcNow.Subtract(new
DateTime(1970, 1, 1))).TotalSeconds;

Random r = new Random();

int currentValue = r.Next(0, 100);

// Generate string in JSON format
string postData = String.Format("[{{ \"ts\": {0}, \"value\":{1}
}}1", unixTimestamp, currentValue);

498



CHAPTER 28  REAL-TIME STREAMING WITH POWER BI

// Send the Message
client.Send(new EventData(Encoding.UTF8.GetBytes(postData)));

Console.WriteLine("Message sent. Press Enter to Continue.");
Console.ReadlLine();

The first Line in the code reads the connection string from app.config. The second
line creates an instance of EventHubClient with the connection string. Note that in this
line, the connection was created to Event Hub with the name “pbi.”

The next three lines create a random integer value with a timestamp and then the
line with the String. The format invocation will generate a JSON-formatted string. Finally,
the Client.Send method sends the string in UTE-8 encoding to Service Bus (Event Hub).

Execution of this application will pass only one data point to Event Hub. To add
another data point, you have to run the application again. Now the application is
ready to run. Let’s run it for the first time, and you should see a result similar to that in
Figure 28-24.

| 10015 1est Anailyze winaow Help

we~ | M _in m® % -:hm.

Diagnostic Tools
\pplication1.Program ~ | @, Main(string[] args) * 0 £ Select Tools v | €

Diagnostics session: 1

B ' file:///C./Users/Reza/SkyDrive/Blog/AzureStreamAnalytics/ConsoleApplication1/ConsoleApplic

Message sent. Press Enter to Continue.

Figure 28-24. Message sent from the application

After the execution, we expect Power BI to show something. Let’s see.
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Power Bl Real-Time Dashboard

Log in to Power BI service with the account you have used in the Stream Analytics
Authorization section. In My Workspace (or any other group you've selected in Stream
Analytics Output section), you'll find the new dataset. If you've been following along,
that dataset should be named StreamAnalyticsDS, as shown in Figure 28-25.

Power Bl

() Featured dashboard
v Favorites

v My Workspace

<> Show: /

() Dashboards

.1l Reports

& Datasets

Streaming datasets

/1 Get Data

Figure 28-25. The dataset connected to the streaming analytics
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Open the dataset, and you'll see the table under the dataset with two fields we’ve
passed (ts and value) plus other fields from Event Hub (EventEnqueuedUtcTime,
EventProcessedUtcTime, and Partitionld). See Figure 28-26 for an example.

Visualizations > Fields

myTable

« B
B EventEnqueue...
B  EventProcesse...
M = Partitionld
| RS

LI

> value

Figure 28-26. Table data coming from stream analytics

As you can see, the structure can be anything sent from Event Hub and Stream
Analytics. Now create two simple visualizations as shown in Figure 28-27. Create one
Card Visualization with a distinct count of ts. The visual will show the number of the data
point (execute the console application) from Event Hub.

Visualizations

F ""_5\,? A 1
| 4 [
k - Bl

Count of ts

Figure 28-27. Creating visuals
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Also, there is a Column chart with TS at the Axis and Value as the Value of chart.
Figure 28-28 shows that being done.

r = 2 B oL
i i
L q_ 471848 1850 - e . J ‘-’aer

Figure 28-28. Creating line chart by timestamp and value from the streaming
dataset

Save this report, and Pin your two visualizations into a new dashboard as shown in
Figure 28-29.

Pin to dashboard

Select an existing dashboard or create a new

Count of ts one.

Where would you like to pin to?
® Existing dashboard

4 (O New dashboard

|SA Dashboard |V|

Pin Cancel

Figure 28-29. Pinning the visual to the dashboard

Now go to the dashboard. While the dashboard is open, execute the console application.
After a few seconds of execution and sending the message, you will see how the dashboard
shows the result. You should see a result similar to that in Figure 28-30, indicating that
you've just built an Azure Stream Analytics and Power Bl real-time dashboard.
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SA Dashboard

SA Dashboard

Count of ts value

Figure 28-30. Dashboard shows real-time changes as messages come

Summary

The real-time dashboard with Power BI, Azure Stream Analytics, and Event Hub opens
the path to many possible solutions. You can analyze Twitter data in real time. Or you
can pass data from an IoT device with an IoT Hub into a real-time dashboard. Come with
ideas of what a real-time dashboard with Stream Analytics can do and start leveraging
these powerful technologies to implement them.
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Power Bl REST API

You have learned about some features of Power BI Rest API earlier in this book. You've
learned steps that you need to implement a Power BI Embedded solution. In this
chapter, we want to explore more about what the REST API has to offer. You will learn
about other features of REST API such as refreshing a dataset and controlling objects in
the Power BI service such as data source management and gateway management. You
will also learn how the REST API can be helpful to push data into a streaming Power BI
service (similar to the way that we used Power BI and Azure Analysis Services).

Refresh Dataset with REST API

Power BI REST API is not just for embedding content or getting a list of dashboards and
reports. It also has many functions to work with datasets, gateways, and data sources.

As one of the many exciting features of that, you can easily refresh a dataset from an
application. You can refresh it as many times you want and with any frequency you want.
You can refresh your dataset after ETL runs through a console application. Or you can
have a service application that kicks off refresh even every single minute! There is no
limitation on your data refresh anymore! Let’s check it out.

Prerequisite

For running samples of this chapter, you need first to register your application and
then authenticate through REST API. To learn more about the options mentioned, read
Chapter 14 of this book.

The sample code for this example can be downloaded from the following URL:

https://github.com/Microsoft/PowerBI-Developer-Samples/tree/master/
App%200wns%20Data
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Get Dataset

With Power BI REST API version 2, you can access many objects from the Power BI
service. One of these object types is a dataset. You can get a list of datasets, and you can
then apply some operations on it, such as refresh. After authenticating, the code below
gets a list of datasets:

var datasets = await client.Datasets.GetDatasetsInGroupAsync(GroupId);

GetDatasetsInGroupAsync simply gives you a list of all datasets, and you can then
iterate through them. As I've mentioned before, Group ID should be the guide of the
group. You can then find the particular dataset you want. The code below just gets the
very first dataset in the list:

var datasets = await client.Datasets.GetDatasetsInGroupAsync(GroupId);
var dataset = datasets.Value.FirstOrDefault();

if (dataset == null)

{
return View(new EmbedConfig()
{
ErrorMessage = "Group has no datasets.”
1);
}

This dataset is already in a group in my Power BI account. Figure 29-1 shows how
that dataset appears when I view it in the list.

Dashboards Reports Workbooks Datasets

NAME ACTIONS LAST REFRESH

Figure 29-1. The dataset in the Power Bl
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The dataset in Figure 29-1 is named Pubs 20170529, and it refreshed last on the
21st of June 2017. Figure 29-2 shows how you can right-click in your code and find
information about the dataset from the drop-down menu.

// Create a Power BI Client object. It will be used to call Power BI APIs.
using (var client = new PowerBIClient(new Uri(ApiUrl), tokenCredentials))
{

// Get a list of datasets

var datasets = await client.Datasets.GetDatasetsInGroupAsync(GroupId);

var dataset = datasets.Value.FirstOrDefault();
4 @ dataset {Microsoft.PowerBl.Api.V2.Models.Dataset] = |

if (dataset i@y AddRowsAPIEnabled false
{ & Datasources null
return Vi DefaultMode null
{ # DefaultRetentionPolicy null
Errol f |d Q ~ "7491fd37-06f3-4656-8b13-29292663492" |
¥ & Name Q - “Pubs 20170529" i]
¥ K Tables null
J WebUrl null {

Figure 29-2. Getting Dataset information from the REST API

After finding the dataset, you can easily refresh it.

Refresh Dataset

You can even directly refresh a dataset; you'll just need the ID of that dataset. One way to
find the dataset ID is through the application. Another way is from the URL of the Power
Bl service. If you go to settings for the dataset, you can find the ID of it easily, as shown in
Figure 29-3.
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€ OR powerbi.com, ps/4d1b246d-69 ] 4- 4 bed t tasets/T491fd37-06f3-4656-8b13-a9a9266f3492

&) Most Visited @ Getting Started VGA & PowerBl - Sample - Cl.. &1 Color Theme Generat.. @ Submit MVP Activity @ We couldn't updateth.. & 35Ways to Market Yo, &

Power Bl  settings

General Dashboards Workbooks  Alerts  Subscriptions

Settings for Pubs 20170529
Pubs 20170529

This dataset has been configured by Reza@RADACAD. onmicrosoft.com.

Last refresh succeeded: Wed Jun 21 2017 20:54:20 GMT+1200 (New Zealand £
Refresh history

»Gateway connection

4 Scheduled refresh

Figure 29-3. Dataset ID on the website

The code to refresh a dataset is very simple:

object result= await client.Datasets.RefreshDatasetInGroupAsync(Groupld,
dataset.Id);

As aresult of a refresh, you can see the dataset is refreshed successfully. See that the
time has been updated in Figure 29-4 as compared to that in Figure 29-1.

Dashboards Reports Workbooks Datasets

MAME ACTIONS LAST REFRESH

Figure 29-4. Last refresh time of the dataset updated after execution of the
code

The last refresh time is now the 29th of June 2017, 11 p.m., which is the time of
writing this chapter.
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An important note to consider here is that this dataset is an IMPORT DATA dataset,
and it is working through the gateway. So I need the gateway to be up and running.
However, even if you are connected to a cloud data source through import data, then
even without the gateway you can refresh the dataset. So, any dataset can be easily
refreshed. The fascinating fact is: this: you can refresh your dataset from an application
at any time you like or at any frequency you like; and it can be after the ETL run or on a
scheduled basis.

Refresh History

The new REST API is an evolution in Power Bl integration. You can even read the history
of the refresh for a dataset. Here is the code for which to do that:

var history = await client.Datasets.GetRefreshHistoryInGroupAsync(GrouplId,
dataset.Id)

Running this code will return the whole history of refresh for that dataset, as shown
in Figure 29-5. You can easily see the type of refresh and time and status of each.

Var 0atasetr = (QataseTs.Value.rlrsturuvertaulty|);

if (dataset == null) p @ [0] {Microsoft.PowerB IAp?.'uE.I&"chels.Refr&sh]
{ p e [1] {Microsoft.PowerBl.Api.V2.Models.Refresh}
return View(new EmbedConfig( P (2] {Microsoft.PowerBl.Api.V2.Models.Refresh}
{ p @ [3] {Microsoft.PowerBl.Api.V2.Models.Refresh}
ErrorMessage = "Group hal b @ [-:1] {Microsoft.PowerBl.Api.V2.Models.Refresh}
M3 p @ [5] :r.-‘l|-:rcscft.Pc-,-.-er8I.;;-pf.'v".";.l*.-‘lcdels.Refresh}
} p @ [6] {Microsoft.PowerBl.Api.V2.Models.Refresh}
p @ [7] {Microsoft.PowerBl.Api.V2.Models.Refresh}
// Refresh Dataset p @ [E] {Microsoft.PowerBl.Api.V2.Models.Refresh}
object result= await client.Datal p @ (9] {Microsoft.PowerBl.Api.V2.Models.Refresh} t.1d)
p @ [10] {Microsoft.PowerBl.Api.V2.Models.Refresh}
var history = await client.Datas p @ [11] {Microsoft.PowerBl.Api.V2.Models.Refresh)
4@ (1] {Microsoft.PowerBl.Api.V2.Models.Refresh} I
fvar historyitem = history.Value. |l> b & EndTime {11/06/2017 1:31:07 AM}
// Get a list of datasets 4 o"| “:mﬁh;)'i’:t " Q- '0:";0“"3“""
var reports = await client.Reports. cesxceptionison nu
il P starime: __HMDMLJ

var report = reports.Value.FirstOrQ & Status Q ~ "Completed”

Figure 29-5. Fetching dataset refresh history details from REST API
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The same refresh history is in the Power Bl service. Figure 29-6 shows the history as
viewed from the service.

Refresh history

Scheduled OneDrive

Details Type Start End Status Message
On demand 7, 111527 PV 29/06/2017, 11:15:31 PM Completed
Ondemand 29/06/2017, 11:06:46 PM  29/06/2017, 11:07:03 PM Completed
Show Ondemand 29/06/2017, 11:04:41 PM 29/06/2017, 11:04:44 PM  Failed The gateway is either offline or could not be reached.

Ondemand 21/06/2017, 8:53:57 PM  21/06/2017, 8:54:20 PM  Completed

On demand 14/06/2017, T:15:11 AM Completed

On demand Completed
On demand Completed
Show On demand Failed The gateway is either offline or could not be reached.

Close

Figure 29-6. Refresh history in the Power BI service

Accessing refresh history from API means you can easily write an application that
refreshes the dataset anytime. You can also check the refresh history for troubleshooting.

Data Source Management

The new REST API of Power Bl is revolutionary. In addition to embedding content in the
Power BI and the ability to refresh the dataset from API, it also gives you many functions
to work with Gateways and Data Sources. With this API, you can set up new data sources,
clone datasets, check the credentials of a data source, get a list of all data sources under
a gateway, and do many other operations. In other words, Data Source Management can
be fully automated with REST API. Continue reading this chapter if you'd like to learn
more about this.

Get List of Gateways

A list of gateways is accessible through a function under Gateways, called
GetGatewaysAsync. You can easily fetch a list of gateways (on-premises gateways, not
personal), and then loop through them in your code.
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Here is the function invocation to obtain the list of gateways:
var gateways = await client.Gateways.GetGatewaysAsync();

And Figure 29-7 shows how the results appear when you execute the function in
Power BI.

ar gateways = await client.Gateways.GetGatewaysAsync();

var gateway = gateways.Value.FirstOrDefault():

4 @ gatew {Microsoft.PowerBL.Api.V2.Models,0DataResponselistGateway] <
var datasources = ontext| nul DatasourcesAsync(gateway.Id);
4 Jo Value Count = 3
var datasource = datz p @ (] lic P 2.M
b

/{ Get a list of dash 4 @] {Microsoft.PowerBLApi

V2.Models.Gateway
M GatewayAnnotation| Q - "{\"gatewayContactinformation\":[\"Reza@RADACAD.onmicrosoft.com\"]\"gatewayVersion\":\"14.16.6317.4\",
M GatewayStatus null
& ld Q ~ "6d418919-baB8-454e-2538-96678b6aabdb"
S Name Q, » "Reza-Vaio"
b & PublicKey {Microsoft.PowerBl.Api.V2. Models.GatewayPublicKey}
K Type Q - "Resource”

Figure 29-7. Getting the gateway information with Power BI REST API

This function, as you can see in the above code screenshot, will give you a list of all
on-premises data gateways defined under your account. Then you can loop through
each gateway and get the information of that gateway: for example, the name of the
gateway, ID of it, and some information such as version.

Figure 29-8 shows a list of gateways under my own Power BI account.

Power Bl . My Workspace > Gateways

ADD DATA SOURCE

> BIRADACAD

> PbiDemoGateway

[ > Reza-Vaio ]

Test all connections

Figure 29-8. Gateway name in the Power Bl website
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As you can seg, all of the gateways listed in Figure 29-8 can be accessed through the
REST APL

Get List of Data Sources

Under a gateway, you can access all data sources with a GetDataSourcesAsync function.
For example:

var dashboards = await client.Dashboards.GetDashboardsInGroupAsync(GroupId);

Figure 29-9 shows the results of executing the function.

var datasources = await client.Gateways.GetDatasourcesAsync(gateway.Id);
4 @ datasources| {Microsoft.PowerBl.Api.V2 Models. ODataRcsponseLlﬂGatewayDatasource} = |

var datasource| & Odatacontedt| null tOrDefault();
4 S Value | Count=3 |
// Get a list oF | @ [0] {Microsoft.PowerBl.Api.V2.Models.GatewayDatasource} |

var dashboards = |, @ [1] {Microsoft.PowerBl.Api odels.GatewayDatasource) d);
) 4@ [7] {Microsoft.PowerBl.Api.V2 Models.GatewayDatasource}
/1 Get the first b | BasicCredentials null

var dashboard = d“*}: ConnectionDetails| Q ~ “{\"server\":\"PBIRAD\\\\Tabular\",\"database\":\"AW Internet Sales Tabular Model 2014\"}"
| & CredentialType | Q ~ “Windows"
if (dashboard == nulg patasourceName | Q - "SSAS Tab PBIRAD"

{ |# DatasourceType | Q ~ "AnalysisServices”
return View(new| & Gatewayld Q - "808d51fd-7527-44d4-8626-498f590713fd"
{ |5 1d Q ~ *87b0bde-9e13-4244-8bb7-2caas2ee557b"
ErrorMessage O T T TS OO AT O T

Figure 29-9. Controlling data source information under a gateway with
REST API

The sources retrieved using the GetDataSourcesAsyn function matche exactly
the configuration of that data source in the Power Bl service. See Figure 29-10 for an
example.
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Power Bl . My Workspace > Gateways

ADD DATA SOURCE
Data Source Settings  Users
~ BIRADACAD
AdventureWerksDW2014 o )
(¥ Unable to connect: The gateway is either offline or ¢
SSAS MD PBIRAD Troubleshoot connection problems

SSAS Tab PBIRAD

Data Source Name

> PbiDemoGateway

> Reza-Vaio

Data Source Type
Test all connections

Server

Database

The credentials are encrypted using the key sfored on-pr

Username
asssssesRREY
Password

88880000000

>Advanced settings

Figure 29-10. Data source information in the Power BI service

As you can see, there are also properties for accessing the credentials or even
changing them.

Data Source Management

In addition to the reading list of data sources, you can do some other operations such as
creating a data source, setting up credentials for it, and even binding a data source to a
gateway.
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Create Data Source

There is a function to create a data source, called CreateDatasourceAsync. You need to
specify a data source through a new object of PublishDatasourceToGatewayRequest
to create a data source. This object can contain a type of dataset and connection
information about it, including credentials. Figure 29-11 shows an invocation of
CreateDatasourceAsync to create a new source using the REST APIL.

var newdatasource = await client.Gateways.CreateDatasourceAsync(gateway.Id,

new PublishDatasourceToGatewayRequest(
"sql”,
"{\"server\":\".\",\"database\":\"AdventureWorksDh2014\"}",
new CredentialDetails(
il »
"Basic"),

"AdventureWorksDW2014"
)
)i

Figure 29-11. Creating a new data source using REST API

Binding Dataset to a Gateway

After creating the data source, you can then bind a dataset to that gateway. For finding
the particular dataset, please read the previous section of this chapter. When you have
the dataset key, then you can easily use the BindToGatewayInGroupAsync function:

client.Datasets.BindToGatewayInGroupAsync(GroupId, datasetKey, new
BindToGatewayRequest(gateway.Id));

Real-Time Streaming and Push Data

In this section, you will learn one of the functionalities of REST API, which is pushing
data to the Streaming dataset. In the previous chapter you've learned how to do real-
time streaming using Azure Streaming Analytics and Power BI. However, this chapter
explains real-time functionality, just with the REST API. You will not need Azure services
when using a REST API.
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Streaming Dataset

In Power BI, you can create different types of datasets. The normal dataset that everyone
knows about is a dataset that automatically generates when you create a Power Bl
Desktop solution and publish it on the website. However, there is another very important
type of dataset called a Streaming dataset. This dataset is used for pushing data into

Power BI in a real-time scenario.

How to Create a Streaming Dataset

Go to the Power BI Service (http://powerbi.microsoft.com) website. Log in to the
website with your Power BI Account. When logged in, create a new streaming dataset,
as shown in Figure 29-12.

Power Bl N New WP

Dashboard
Report
Dashboards Reports Workbooks Datasets Name [A-Z)
Dataset
NAME ACTIONS OWMNER ZLASSIFICATION
2
¥ dashboard 2 << & W New WP

Figure 29-12. Creating a streaming dataset

There are three ways to create a streaming dataset. In the previous chapter, you've
learned about the Azure Stream Analytics method. For this example, choose API as I
have done in Figure 29-13.
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New streaming dataset

Choose the source of your data

{1 pn

API AZURE STREAM PUENUE
ANALYTICS

Figure 29-13. choosing the type of streaming dataset as REST API

Figure 29-14 shows the next part where you specify the name of your dataset, and
add fields to it. Your fields can be of type DateTime, Text, or Number. With adding every
new field, you will see a JSON format being created underneath, which is the format that
the data needs to be sent through REST API.
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New streaming dataset

Create a streaming dataset and integrate our AP into your device or

application to send data. Learn more about the APJ.

* Required

Dataset name *
Sample Dataset

Values from stream *

- T A
timestamp DateTime L

=r
temperature [Number ____RlliC
Enter a new value name | Text et

[
L
{
“timestamp” “2018-07-29T23:07:25.5632"
“temperature” : 98.6

]
Historic data analysis

(@ ) off

Do you want the streaming

data to be STORED?

Back Create Cancel

Figure 29-14. Configuring fields in the streaming dataset

Push, Hybrid, or Streaming?

One very important option to choose is the Historical Data Analysis. By default, this
option is off. It means the streaming data will not be stored anywhere. Service keeps up
to 200,000 rows of data. When row # 200,001 comes in, the first row will be deleted.

If you want the history to be saved, you have to switch this option to On. When you turn
on this option, your dataset changes from a streaming dataset into a Hybrid dataset.
Figure 29-15 shows the API Access column in which the type of dataset - hybrid,
streaming, or push - is indicated.
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Datasets Showing 4 item(s) Name (A-Z) Vv
ACTIONS LAST REFRESH NEXT REFRESH API ACCESS
ah 2 6/11/2017, 2:48:05 PM N/A Hybrid
da 3 of . 6/12/2017, 6:05:09 AM N/A Push
6/21/2017, 9:04:44 PM N/A Streaming
J: 2 T 6/14/2017, 7:23:35 AM N/A Hybrid

Figure 29-15. Different types of streaming dataset

Streaming Dataset

A streaming dataset only streams the data rows, and it keeps up to 200,000 rows. First In,
First Out. When row #200,001 comes in, row #1 will be removed. It cannot be used easily
in reports because there is no historical data.

Hybrid Dataset

A Hybrid dataset streams the data and also keeps the data rows. You will have the rich
experience of a Power BI Report with this option. Because data is stored, you can interact
with that easier from a report.

Push Dataset

A Push dataset is created when publishing from the Power BI Desktop with data
imported into it. This dataset is not a streaming dataset. It stores the data. The data
should be then scheduled to refresh. We are not talking about this type of dataset in this
chapter.

In this example, it doesn’t matter which option you choose.
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Create a Dashboard and Report

After creating the dataset, you need to create a report with a simple line chart with a

value and timestamp on it, and then save it and pin it to a dashboard. The dashboard’s

chart at the moment will be blank because there are no data entries in it for now. In the

next step, we will be adding rows into this dataset from an application.

Connecting to the Dataset from REST API

When the application is ready (after registration, and authentication), you can a add few

lines of code to pass data through REST API. Here is some example code to do that:

// Create a Power BI Client object. It will be used to call Power BI APIs.
using (var client = new PowerBIClient(new Uri(ApiUrl),
tokenCredentials))

{

// Get a list of dashboards.
var datasets = await client.Datasets.GetDatasetsInGroupAsyn
c(GroupId2);

// Get the first report in the group.
var dataset = datasets.Value.FirstOrDefault();

if (dataset == null)

{
return View(new TileEmbedConfig()
{
ErrorMessage = "Group has no datasets.”
1);
}

Random random = new Random();

for (int i = 0; i <= 5000; i++)

{
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var requestBody = new RowsRequestBody()

{
rows = new List<OnlineData>()
{
new OnlineData() { ts = DateTime.Now, value =
random.Next (0, 100) }
}
};

await client.Datasets.PostRowsInGroupAsync(GroupId2,
dataset.Id, "RealTimeData", requestBody);
System.Threading.Thread.Sleep(1000);

}

A majority of the code here is about finding the dataset (which you learned about
earlier in this chapter). After finding the dataset, I used a loop (highlighted lines,) to
create a random number from 0 to 100 and passed it to the service and dataset with a
function named PostRowsInGroupAsync. This process is in a loop and happens every
second for 5 minutes. As a result, now you can see the dashboard data changes, as in
Figure 29-16.

{3 Ask a question about your data

value

100

Figure 29-16. The real-time dashboard shows the even results instantly
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Summary

In this chapter, you learned that Power BI REST API is not just for embedding reports
and dashboards into a web page. Power BI REST API can connect to most of the objects
in the service including dataset, data source, gateway, etc. With Power BI REST AP],
you can control the refresh of your dataset, and you can control the credentials of a
data source under the gateway. You can also use REST API to push data into a real-time
streaming Power BI dataset.
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CHAPTER 30

Power Bl Architecture
Guidelines

Implementing a Power BI solution is not just about developing reports, creating a data
model, or using visuals. Power BI, like any other technologies, can be used in a correct
or incorrect way. Any technology can be used more effectively if it harnesses the right
architecture. A right architecture can be achieved after a gathering requirements and
designing aspects and components of the technology to fit the requirements. In this
chapter, you will learn about some of the most common architectures to use Power BI.
You will learn about using Power Bl in different architecture guidelines such as Sharing
architecture, Self-service architecture, and Enterprise architecture.

The architecture diagrams and blueprints in this chapter are only generic examples
of recommended methods of using Power BI. For designing architecture in a real-world
scenario, every single requirement should be considered specifically. Because different
businesses have different requirements, you need to tweak and change the design and
architecture, particularly for every business-use case scenario.

Disclaimer The advised architecture in this chapter is a general
recommendation. For every solution and implementation, it is always best to tweak
the architecture based on the specific requirements. A general architecture only
explains what the best overall methodology is.

Power Bl Sharing Architecture

Considering all sharing methods that you already know about Power B], it is a hard
decision sometimes to choose a sharing mechanism or architecture for Power BI
implementation. This chapter explains a blueprint of a recommended architecture.
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Developer Team

Sharing Power BI content with a team of developers can be effectively done with a
shared workspace. Everyone in the team of developers can have edit access to this
workspace. The shared workspace will be like a collaborative development environment.
Developers can make changes to the Power BI content in this workspace without
affecting another user’s environment. Figure 30-1 shows a screenshot of a developer

2]

Workspace

sharing architecture.

Power Bl Content

Developer Team

Figure 30-1. Sharing architecture for a developer team

Test User

For a test user, an easy way of sharing without too much hassle is usually the best way

of sharing. Sharing of dashboards and reports as in Figure 30-2 is easy and simple to do.
Test users can be notified that Power BI content is shared with them. Test users then can
give feedback to the developer team, who can then iterate changes back through another

— 2

cycle of development.

Simple Sharing of dashboard or report
Power Bl Content

Test User

Figure 30-2. Sharing architecture for test users: simple dashboard and report
sharing
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Organizational or External Users

After going through some development/test cycles, the Power BI content becomes gold.
Gold Power BI content is content that has been developed based on requirements,
tested, and successfully passed all the requirements with high quality. This gold content
can be shared with end users (which can be in the organization or even external)
through Power BI Apps, as shown in Figure 30-3. For sharing the content with people
outside of the organization, Azure B2B services should be leveraged. Power BI app users
will be end users who only consume the content as read-only.

External Users

Power Bl Content Power Bl App

Organizational Users

Figure 30-3. Sharing architecture for end users (internal or external)

Public Users

In every business, there might be a set of reports and datasets available for the public to
use: for example, an overall annual report of a company without any confidential data.
The public report can be shared through Publish to Web functionality of the Power BI
service, as illustrated in Figure 30-4. The most important tip about this way of sharing
is that the public report should use a completely isolated dataset that doesn’t have any
confidential data in it. Because even if the data is not exposed in the report, users can
access the data rows with the export or view rows option of the Publish to Web.
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Publish to Web
Power Bl Content Public Users

Figure 30-4. Sharing architecture for public content

SharePoint Users

If in your company, the culture is nurtured that users use SharePoint Online as their
portal of accessing content and documents, then Power BI content is best to be shared
through the same portal as illustrated in Figure 30-5. The best way of sharing is the way
that users can feel familiar with it. When users are used to SharePoint Online portal, then
embedding the Power BI content in SharePoint Online is usually a great option.

S Bgde a8

SharePoint

Power BI Content Embed in SharePoint online
SharePoint Users

Figure 30-5. Sharing architecture for SharePoint users, Embed in SharePoint
Online

Custom Application Users

For ISVs and many other types of businesses, the portal for users is a custom application
such as is in Figure 30-6. The custom application has been used for some time, and thus
itis probably the best place to share the Power BI content. Embedding content into an
application would also create a single sign-on sharing solution for the users. Power BI
embedded into the custom application will give users a seamless experience of their web
application. Users can view the Power BI content easily through the application without
the need to log in to Power BI.
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——

Power Bl Embedded Custom Application Users
Paower Bl Content

Figure 30-6. Sharing architecture for custom application users

On-Premises Organizational Users

If Power BI Report Server has been used in an organization, then content can be shared
through the report server with users of the active directory. Figure 30-7 illustrates

this architecture. This way of sharing doesn’t need users to have Power BI accounts.
However, the licensing should be either Premium or Software Assurance of the SQL
Server Enterprise. This method of sharing is for companies whom are not yet ready for
cloud and want to leverage the Power BI content on-premises.

Organis atior

Power Bl Content
Power Bl Report Server Organizational Users

Figure 30-7. Sharing architecture for on-premises solution: Power BI Report
Server

Sharing Architecture Is Not One Method

As you have learned so far, each method of sharing gives you part of the architecture;
workspace is good for the developer environment. Simple sharing is good for sharing
with test users, Power BI Apps is good for end users, and other methods give you other
options. When you think about the sharing architecture, don’t limit yourself to only one
or two methods; you can use multiple methods. You can use a different method for Dev
environment and another method for Prod environment. The main objective is to ease
the access for users, meet the requirements, and isolate the developer environment.
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Self-Service Architecture

Power BI is a self-service tool, and you don’t want to take this power of self-service
from your users. In every business, some users know the business well, and they are
also good at analyzing data; we call these users power users. A power user is someone
who may not model the data, and may not right DAX calculations or M expressions,
but can (and want to) do some visualization. Power users can leverage the self-service
capabilities of Power BI and build their reports from the dataset that the developer
team provided for them.

Power Bl Desktop

Get Data from Power BI service is a feature that enables power users to use Power BI
Desktop to connect to an existing data model live from the Power Bl service. Figure 30-8
illustrates this approach, and the approach allows users to connect to a dataset without
being able to modify the dataset, change the model, change the calculation, or even
change relationships. Users can only build visualizations on top of the existing models.

#l | | © @ = | Untitled - Power B Desktop
Home View Modeling Help

Cut [y - p— Sl i
Copy - (O=== :_,/_] |fl-" ﬂ

Paste % Get Recent Enter Edit Refresh New  New Ask A
Format Painter | pata~ |Sources> Data  Queries~ Page~ Visual Questio

Clipboard Most Common ta Insert
-
[ Excel

Power Bl service
1S ]

— 4l
L SQL Server | Power Bl service
l 1N

-
L&

Create a live connection to Power

Analysis Serv| B! service.

Text/CSV

Figure 30-8. Get Data from Power BI service will create a self-service experience
Jfrom Power BI Desktop for Power Users
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Users, however, can write their measures if they want; these measures are called
report-level measures. Accessing the centralized model from Power BI service is one
of the ways that can build an architecture with one data modeler and multiple data
visualizers in the team. Figure 30-9 shows how one dataset can feed multiple reports.

5
r III

Power Bl Report

Power Bl Report

Centralized Pgwer Bl Model

Power Bl Report

Figure 30-9. One Power BI dataset can be used for creating multiple reports

Excel

Some of the power users might be very familiar with Excel as a slicing and dicing tool.
In another chapter, I explained how the integration between Excel and Power BI works.
Excel users can connect directly to the Power Bl model in the cloud using Analyze in
Excel feature or use the Power BI Publisher for Excel add-in for Excel.
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Excel users are able to use the PivotTable and PivotChart in Excel to slice and dice
the data from Power BI service, as shown in Figure 30-10. Excel users can save their
sample Excel file and reuse it later. Excel users can connect to Power Bl models even if
they have read-only access to the model.

"8 ' Power Bl Course

A
-{ Favorites

Y Recent

Dashboards  Reports Workbooks  Datasets

Apps
S NAME ACTIONS

" Shared with me ~ i .
¥ Pubs 20180319 =
=1 Workspaces
H W report1 s 1=
Power Bl Course e

Figure 30-10. Analyze in Excel for slicing and dicing the data from a dataset live
in Power BI service

Power Bl Service

Power users also can create a report directly from the website, as shown in Figure 30-11.
Creating reports directly from the service is a very good option for non-Windows power
users because Power BI Desktop can be only installed on a Windows machine (at the
time of writing this chapter).

E FIUUULLVILY_rilial

r 1
- Create report |
=] ol Ta b e DT T i oy 3

Figure 30-11. Create a report in the Power BI service
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Self-Service Architecture

Combining the three methods mentioned so far, you can give power users the ability to
slice and dice the data of the Power BI model. They can build new visualizations or even
sometimes new calculations using the architecture illustrated in Figure 30-12.

)

Power Bl Desktop

A

A

A

Analyze in Excel /

Power Bl dataset on the P“w'[.,l,:;li l;'.;:]“w'
service

/

Power Bl Service

Work Space

Figure 30-12. The self-service architecture of Power Bl

Self-service users need edit access to the dataset to be able to create reports on it,
except for Excel users who can access the content even with read-only permission. In all
methods of self-service mentioned above, users need to have a Power BI Pro license.
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Enterprise Architecture

Using Power Bl in an enterprise environment usually comes with some types of
requirements that may not be available in a small- or medium-scale business. In

an enterprise-scale business, usually, the size of data is huge. Power BI (without
premium licensing) only allows up to 1 GB for a model, which may not be enough

for the enterprise clients. Also; enterprise clients most probably already have a data
warehouse and data model in place. Another requirement of the enterprise clients is
printing reports, which is the main functionality of SSRS reports. Combining all these
requirements, usually, we have an architecture for enterprise clients with components

such as those shown in Figure 30-13.

Visualization

w D‘“ &= % ﬁl % '
p SQL Server l
SEas Analysis Services .' a : B
‘ower B

Report

On-Premises
Gateway

Figure 30-13. Power BI architecture for enterprises

As you can see from the figure, in large organizations, most business intelligence
applications draw data either directly or indirectly from a data warehouse that is
populated on some regular basis from operational data. The data is then passed through
Analysis Services, then through on on-premise gateway, and finally the data passes into
Power BI where it is presented in the form of visualizations that users can draw upon to
make sound business decisions.

534



Index

A, B
Administrator
embed codes, 363-364
Office portal, 349-350
organization visuals, 364-366
Power BI service administrator
role, 350-351
tenant settings (see Admin Portal)
usage metrics, 362-363
Admin Portal
audit and usage settings, 358-359
configurations, 353
content pack and app settings
entire organization, 355
push apps to end users, 356
template, 355
custom visuals, 357
dashboards, data classification,
359-362
developer settings, 362
export and sharing settings
export data, 354
external users, 353
PowerPoint presentation, 354
print dashboards and
reports, 354
Publish to Web, 353-354
integration settings, 356-357
R Visuals, 358
screenshot, 352

© Reza Rad 2018

App registrations
Azure Portal
Azure Active Directory, 242
grant permissions, 245-246
RADACAD sample application,
243-244
required permissions, 244-245
screenshot, 243
Client ID, 241
integrating Power BI content, 240-241
website, 238-240
Architecture
enterprises, 534
self-service, 530-533
sharing (see Sharing architecture)
Azure Event Hub
adding, 481-482
configuration, 481
creating, 480
name pbi, 482-483
namespace, 480
setting inputs, 487-488
viewing, 483-484
Azure Stream Analytics
configuration, 485-486
creating, 484-485
definition, 484
output to Power BI, 488-491
query, 491-493
setting inputs, 486-487

535

R. Rad, Pro Power BI Architecture, https://doi.org/10.1007/978-1-4842-4015-1


https://doi.org/10.1007/978-1-4842-4015-1

INDEX

C

Components
DAX and modeling, 9-10
Developer API, 14
gateway, 14
Power BI Desktop, 4-6

Power BI Mobile App, 11-13

Power Bl report server, 14
Power BI Service, 10-11
Power Query, 6-8
screenshot, 15
Connection type, 81
Cross-Filter method, 316-317

D

Dashboard
alerts, 55-56
automatic refresh, 52
definition, 44
featured dashboard, 53
new/existing, 41
normal report, 42
pinning visuals, 40-41
Q&A option, 54
real-time monitoring, 55
related insights, 57

report and dataset work, 42-43

sample, 45-46

tiles, 52-53

visualization element, 40
Dashboard sharing

access levels, 166, 262

advantages, 172, 263

configurations, 164-165

disadvantages, 173, 264

licensing, 172

536

manage permissions, 262-263

error message, 171-172

no edit access, 167-168

removing access, 170-171

reports and datasets, 169

Share dashboard options, 168-169
Power BI content owner, 163
removing access, 166-167
screenshot, 164
Shared with me, 165-166, 263

Data Analysis Expression (DAX), 9-10, 93-95
Dataset

actions, 38

configuration options, 38
creating report, 39

current report, 37
definition, 36

files, 25

My Workspace, 37-38
security configuration, 39
structure, 39-40

View related option, 36-37

Data storage

dataset sizes, 89

file size, 90

manage personal storage, 88-89
Power BI, 85

Power Pivot, 85

SSAS, 85, 87-88

xVelocity, 85-86

Developer API, 14-15
DirectQuery, 145

advantages, 121, 155
AdventureWorksDW, set up, 103
automatic refresh, 119

data sources, 102, 148

DAX expression, T-SQL script, 117-119
definition, 101



disadvantages, 121, 155
download SQL Server Developer, 103
gateway, 159
Get Data from SQL Server, 103
large scale dataset, 119
limitations, 120
limited data modeling, 116
limited functionality, 149-150
no Data Tab, 106-107
non-Microsoft sources, 158
no refresh needed, 119
performance, 110-111
Power BI file size, 148
Power Bl report, 107-108
Power Query, 115-116
query reduction, 112-114
running SQL Profiler, 108-109
scalability, 149, 156
select tables, 104-105
single data source, 114-115
slow connections, 150-151
visualizations, 109-110
Dynamic row-level security
data sources, 293
payroll Power Bl report, 293
Sales Rep and Transactions, 294-295
sample report
execution, function results, 298
layout, 296
Now(), 297
Username() function, 296-299
UserPrincipalName() function, 299

E,F
Embedding, SharePoint online

access, 228
advantages, 233, 273

INDEX

disadvantages, 233, 274
embedded URL, 225-226
File menu, 221-222
generate link, 222
new page, 223
Pages section, 222-223
Power BI content, 272-273
Power BI object, 224-225
Power BI permission
add user, 231
dashboard, reports and
datasets, 230-231
manage permission, 229-230
non-Power BI user, 232
Power BI user, 231-232
report, 226-227
sharing options, 229

Enterprise architecture, 525, 534
Excel

analyze, 411-412
connecting, online
data sources, 416
data fields, 417
download OLE DB
Provider, 412-413
explicit measures, 419-420
implicit measures, 417-419
install OLE DB Provider, 413-414
live connection, 420-421
ODC file, 414-415
Pin option, dashboard, 425-427
PivotTable, 416
Power BI Publisher
connect to data, 423-425
download page, 422
free add-in, 422
installation, 422-423
menu options, 423

537



INDEX

Excel (cont.)

Power Bl service

editing workbooks, 431

Get Data, 428-429

upload excel file, 429-431
workbook content, importing, 431-432

Export to PowerPoint

ArcGIS map, 407
controlling, Admin Portal, 408
custom visuals, 406-407
first slide, 402-403
language setting, 408-409
number of pages, 406
organization, 409

Power Bl report, 401-402
presentation features, 405
preview mode, 409

report page, 403, 404

GH

Gateway, 14

architecture, 62-64
connection, datasets
binding gateway, 76-77
manually refreshing, 77-78
settings, 76
data sources, 60
adding, 73
change source, 72
configuration, 74
connection successful, 75
Power Bl file, 71
settings, 71-72
enterprise mode, 62
installation
64-bit Windows operating system, 65
choosing, gateway type, 66

538

data gateway, 65
download link, 65
enterprise mode, 65, 67
file, 66

gateway name and recovery key, 68

gateway up and running, 70
Live Connection, 64
manage gateways, 69-70
registering gateway, 67
requirements, 64
successful registration, 69

logging, 78

personal mode, 61-62

role of, 59-60

troubleshooting, 78-79

types, 60-61

,J,K
Import Data, 145

advantages, 99, 154

agility and performance, 157

data sources
current file, 96
edit queries, 92-93
gateway, 96-97
Get Data, Text/CSV, 90-91
Query Editor, 93
relationship diagram, 91-92
settings, 96

DAX, 93-95

disadvantages, 99, 154

fastest method, 148, 156

flexibility, 156

gateway, 159

Get Data from Excel, 82

load process, 82-84

Power BI full functionality, 147



INDEX

Power Bl report, 82 Power Bl report, 127
select all tables, 82-83 Power Bl service
size limitation, 147 datasets, 140-141
source table, 146 Get Data, 140, 142
SQL Server database, 84 report level measures, 131-133, 153-154
storing data (see Data storage) scalability, 156
xVelocity, 147 SSAS (see SQL Server Analysis
Services (SSAS))
- M, N
Licensing Manager-level access

features, 384-385 assigning users to roles, 310
Power BI Embedded, 380 create role, 307-309

Power BI Free, 375-378

Power BI Premium, 381-383
Power BI Pro, 378-379

SQL Server Enterprise Edition and

Manager View, 311
not manager View, 310
sample dataset

relationship diagram, 307

software assurance, 383 Sales Rep table, 305-306
Live Connection, 145

advantages, 155
big size model, OLAP/Tabular

transactions table, 306
security configuration, dataset, 309

Engine, 152
centralized Power BI model, 158 0]
datasets, 151 Organization hierarchy row-level
data sources, 123 security, 321
data warehouse and ETL, 130 chart, 321-322
DAX Codes, Analysis Services logged-in user’s record, 327
database, 127-128 path functions in DAX
vs. DirectQuery, 143-144 Manager 1D, 324-325
disadvantages, 155 output, 325-326
enterprise usage, 157 PathContains(), 327
gateway, 159 Pathltem(), 326-327
data source, 133-136 relationship diagram, 323
EffectiveUserName, 137 result, 329
UPN Mapping, 137-139 sales transaction table, 323
no Power Query, 129-130, 152-153 sample report, 324
no relationship tab, 131 user ID, 327-328
performance, 129 user table, 322

539



INDEX

P

Power BI accounts
checking
manage personal
storage, 23
Power Bl license, 24
creating, 20
email address, 20-21
free account, 19
Office 365, 22-23
Pro Trial, 19
setting up, 19
verification code, 21
welcome page, 21-22
Power BI Apps
advantages, 201-202, 269
content packs, 269
data refresh, 201
developer environment, 267
changes in
report, 198-199
Edit access, workspace
members, 197-198

end-user environment, 199-200

installed, 195-196
landing page, 196
list of apps, 195
publishing (see Publishing)
sharing, 202
unpublish, 197
update, 200
user environment, 267
users view, 268
workspace
configuration, 189
creation, 188, 190
new, 190

540

Power BI Desktop
downloading, 4, 17
installation, website, 17
Microsoft Store

finding, 18
installation, 17-18
parts, 5-6
report development, 4
screenshot, 4-5

Power BI Embedded
access reports, 275-276
accounts, 276
definition, 235
features, 236
ISV company, 236
licensing plan, 237, 380
myths, 237
Power BI REST API (see Power

BI REST API)
scenarios, 235
sharing method, 236

Power BI Free, 375
Power BI Desktop, 375-376
publishing, 376-377
Publish to Web, 377-378

Power BI Mobile app
annotations, 13
download and install, 11
installation, 24-25
screenshot, 12

Power BI Premium
calculator, 381-382
constant maintenance, 381
cost-effective, 382
costing

break-even point, 396
calculator, 394-395



large enterprise, 397
medium-size/small
business, 396-397

dedicated data refresh node, 394
dedicated nodes, 391-392
features, 382-383
geo-replica and read-only replicas, 394
incremental refresh, 394
larger datasets supported, 392
large users, 390
licensing

before May 2017, 387-388

Pro account, 388-389
nodes, 381
pin dataset to memory, 394
Power BI Free and Pro, 391
Power BI Model size limitation, 390
Power BI Report Server, 393
readers and consumers, 390, 392
refreshing data, 392

Power BI Pro

integration, 379
sharing, 378-379

Power BI Report Server, 14

configuration
Database tab, 439-440
Report Server connection, 438-439
database setup
connecting, database
engine, 441-442
creating report server
databases, 440-441
credentials, 443-444
default name, 442-443
successfully setup, 444-445
definition, 44
description, 433
download link, 434

INDEX

drill down/up, 50
Edit report button, 34
exploring data, 51
fully on-premises solution, 464
gateway, 463
installation, 434
choose the edition, 434-435
configure report
server, 437-438
progress, 436-437
SQL Server database
engine, 435-436
interactivity, 49
licensing, 465
Live Connection, 463-464
managing datasets, 457-458
modeling changes, 35-36
multiple pages, 48
Power BI Desktop
differences, 453-454
installation, 451-452
open report, 452-453
Power BI Service features, 465
publishing, 454-457
publish to web, 50-51
sample, 44-45
schedule refresh requirement
creating scheduled refresh
plan, 460-461
credentials and data source
connection, 459-460
monitoring, 462-463
network path, 458-459
scheduling options, 461-462
slicers, 47
visualization, 35
Web Portal URL, 448-451
Web Service URL, 445-448

541



INDEX

Power BI REST API, 238 Power Query
App registrations (see App data sources, 7
registrations) Get Data, 6-7
authentication screenshot, 7-8
get access token, 246-248 shapes and sizes, 6
Power BI Client object, 249-250 user interface, 8
process, 248-249 Publishing, 267-268
sample application, 248 access control, 194
connecting to dataset, 519-520 architecture, 29
dashboard and report, 519 content, 190-191
data source management dashboards and reports, 191-192
binding dataset to gateway, 514 description and color, 193
controlling, 512 highlighted button, 192
creating, 514 landing page, 193
list of gateways, 510-512 * pbix file, 30, 32
Power BI service, 512-513 Power BI Service, 33
embed content select “My Workspace’, 32
creating, 252 shared link, 194
dashboards, 254-257 SQL Server Analysis Services, 30-31
getting tiles, 258-259 success message, 33
JAVA Script, Publish to Web, 205
web page, 252-253 access report, 208, 271
list of reports, 250-251 blog post, 209
testing application, 253-254 creating embed code, 206-207
functions, 505 dashboard sharing, 214-215
get dataset, 506-507 authorizing users, 215-216
hybrid dataset, 518 unauthorized users, 216-217
push dataset, 518 description, 205
refresh dataset, 507-509 embed code, 270
refresh history, 509-510 Power Bl embedded, 219
sample code, 505 Power BI workspace, 217-218
streaming dataset, 515, 518 public access/organizational sharing, 218
choose API, 515-516 report, 206
configuring fields, 516-517 screen size, embed code, 207-208
creating, 515 security, 271-272
types, 517-518 central monitoring,
Power BI Service, 10-11 embed codes, 213-214
Power Pivot, 85 link/embed code, 211

542



removing access, 211-212
report pages, 210
sharing options, 209-210
warning, embed in public website, 207

Query reduction, 112-114

Real-time dashboard

architecture, 479
Azure account, 479
C# console application
App.Contig file, 496
creation, 493-494
execution, 499
install Azure SDK, 495
Manage NuGet Packages, 494-495
message sent, 499
primary key, 497
Program.CS file and
namespaces, 498
RootManageSharedAccessKey, 496
System.Configuration
reference, 497-498
creating visuals, 501
Event Hub (see Azure Event Hub)
IoT Devices, 480
messages, 502-503
Stream Analytics (see Azure Stream
Analytics)
table data, 501
timestamp and value, line chart, 502

Row-level security

adding users to roles, 301
dashboard

INDEX

creation, 302
sharing, 303
DAX Filter expression, 285
description, 281
dynamic, 291
Europe Sales Manager role, 285-286
manage roles, 284
Modeling tab, 283-284
Power Bl service
assigning users to roles, 288-289
Security tab, data set, 287-288
sample report
column chart, countries and sales, 282
layout, 283
select tables, data source, 281-282
security setting, dataset, 300-301
static, 291
testing roles
Power BI Desktop, 286-287
Power BI service, 289-290
USA Sales Manager role, 285
Username() function
logged-in username, 302
usage of, 300
user’s limited view of report, 303-304

S, T

Schedule refresh, 97-99

Self-service architecture, 525
DAX calculations, 530
Excel, 531-532
Power BI Desktop, 530-531
Power BI model, 533
Power BI service, 532

Sharing architecture, 525
custom application users, 528-529
developer team, 526

543



INDEX

access Power Bl account
information, 471
chart element, 473-474
charts, gauges, and maps, 470
pin successful, 473
redirects users, 474-475
select dashboard, 472-473
select item, 472
sign in, 470-471
square, red box, 469-470
setup requirements, 467
SQL Server agent, 475-477
SSAS Tabular, row-level security
EffectiveUserName, 335, 344
gateway

Sharing architecture (cont.)
on-premises organizational users, 529

organizational/external users, 527
Power BI Apps, 529
public users, 527-528
SharePoint users, 528
test user, 526
Sharing methods

cheat sheet, 277-278
comparison, 276-277
dashboards, 262-264
Embed in SharePoint

Online, 272-274
Power BI Apps, 267-270
Power BI Embedded, 274-276

Power Bl report, 261
Publish to Web, 270-272
workspaces, 264-265, 267

SQL Server Analysis Services (SSAS), 123

Adventure Works Internet
Sales model, 125
BIRADACAD, 135
Connect live, 125
EffectiveUserName, 137
Get Data, 124
Live Connection
enabled, 126
loading data, 130
performance, 129
properties, 136
security settings, 136
SQL Profiler, 132
Tabular model, 124
UPN Mapping, 137-139

connection settings, 332-333

data source, 331-332
domain name, 332

Properties window, 333-334

Security tab, 334
user account, 333
role properties
create New Role, 338
membership, 339-340

No Bike Sales Manager, 338
read access level, 338-339

row filters, 340-341
sample report
Live Connection, 342

Power BI Desktop, 342-343

selecting model, 342
test result, 343-344
UPN mapping

configuration, 337

SQL Server Enterprise Edition, 383-384

SQL Server Reporting Services (SSRS)
Power BI Integration, 468-469
Power BI pin icon

domain user and
Power BI users, 335-336
map user names, data source, 336
Static row-level security, 293

544



UV
Usage metrics
customized, 372-373
data tables and fields, 370-371
distribution methods, 367
Edit option, 369-370
open, 368
remove filter,
dashboards, 371-372
Save As, 369
views and shares, 367-368
User profiles
Cross-Filter method, 316-317
DAX, data filtering
logged-in user, 318
Profile IDs, 318
Profile table, 319-320
filtering users, 314-315
many-to-many
relationships, 311-312
relationship diagram, 314
table, 312-313
transactions table, 313

INDEX

w

Workspaces

access levels, 181
accounts, 175
advantages, 181-182, 265
benefit, 175

configuring, 178
creation, 177, 265
definition, 175
disadvantages, 183, 267
edit access, 180-181
limitations, 264
multiple, 175

new, 179

Office 365 synchronization, 183-185
Power BI Pro, 186
public/private, 179
publishing, 180
screenshot, 176

X,Y,Z

xVelocity, 85-86, 147

545



	Table of Contents
	About the Author
	About the Technical Reviewers
	Acknowledgments
	Introduction
	Part I: Getting Started
	Chapter 1: Power BI Components
	What Is Power BI?
	Power BI Desktop
	Power Query for Data Transformation
	DAX and Modeling
	Power BI Service
	Power BI Mobile App
	Power BI Report Server
	Gateway
	Developer API
	How the Components Work Together

	Chapter 2: Tools and Preparation
	Getting Power BI Desktop
	Installing from Website
	Power BI Desktop App

	Setting Up Power BI Accounts
	Creating Power BI Accounts from Office 365
	Checking Whether Your Account Is Pro or Free

	Installing the Power BI Mobile App
	Downloading Dataset Files


	Part II: Power BI Service
	Chapter 3: Power BI Service Content
	Publishing Reports from Power BI Desktop
	Power BI Report
	Dataset
	Dashboard
	Dashboard vs. Report
	Definitions
	Beyond the Definitions
	Power BI Reports
	Power BI Dashboards

	Unique Features of a Power BI Report
	Slicers
	Multiple Pages
	Interactivity
	Drill Down/Up
	Publish to Web
	Exploring Data

	Unique Features of a Power BI Dashboard
	Automatic Refresh
	Customization by Users Is Easy
	Featured Dashboards
	Q&A Support
	Real-Time Monitoring
	Alerts
	Get Related Insights
	Differences at a Glance


	Summary

	Chapter 4: Gateway
	What Is Gateway?
	Types of Gateways
	Personal Mode
	Enterprise Mode (Recommended)

	Gateway Architecture
	Considerations Before Installing the Gateway
	How Many Gateways Are Required?

	Installing Gateway
	Adding Data Sources
	Connecting Through the Gateway
	Troubleshooting
	Summary

	Chapter 5: Import Data or Scheduled Refresh
	Connection Type Is Not Data Source Type
	Importing Data
	How Power BI Stores Data into Memory
	How xVelocity Compresses the Data
	Where Data Is Stored in Memory
	Is There a Limitation on the Size?

	Combining Data Sources
	Analytical Expression Language
	Gateway Configuration
	Schedule Refresh
	Advantages and Disadvantages of Import Data
	Summary

	Chapter 6: DirectQuery
	What Is DirectQuery?
	Which Data Sources Support DirectQuery?
	How to Use DirectQuery
	No Data Tab in DirectQuery Mode
	How DirectQuery Works
	Performance
	Query Reduction
	Single Data Source
	Limited Power Query
	Limited Modeling
	DAX Limitations
	No Refresh Needed
	Large Scale Dataset
	Summary

	Chapter 7: Live Connection
	What Is Live Connection?
	Creating a Report with Live Connection
	How Live Connection Works
	Performance
	No Power Query
	Modeling and Report Level Measures
	Publishing and Gateway Configuration
	Create Data Source
	Effective User Names
	UPN Mapping

	Live Connection to Power BI Service
	Live Connection versus DirectQuery
	Summary

	Chapter 8: Choosing the Right Connection Type
	The Decision Is Difficult
	What Is Import Data?
	Compression Engine of xVelocity
	Pros and Cons of Import Data

	What Is DirectQuery?
	Important Pros and Cons of DirectQuery
	Scalability: The Main Advantage
	Limited Functionality: Mainly Visualization
	Slow Connections


	What Is Live Connection?
	Important Pros and Cons of Live Connections
	Big Size Model with OLAP or Tabular Engine
	No Power Query Support
	Report Level Measures


	Pros and Cons of Each Method
	Which Method Performs Fastest?
	Which Method Is More Flexible?
	Which Method Is More Scalable?
	Architecture Scenarios
	Import Data for Agility and Performance
	Live Connection for Enterprise Solution
	Direct Query for Non-Microsoft Sources
	What Is the Gateway Role?

	Summary


	Part III: Sharing
	Chapter 9: Dashboard and Report Sharing
	Power BI Content Owner
	How Does Dashboard Sharing Work?
	Two Levels of Access
	Manage Permissions
	Licensing Part Sharing
	Advantages of Dashboard Sharing
	Disadvantages of Dashboard Sharing
	No Edit Access
	Share Objects One at a Time

	Summary

	Chapter 10: Workspaces as a Collaborative Environment
	What Is a Workspace?
	How to Create Workspaces
	How to Add Content to a Workspace
	Two Levels of Access
	Advantages of Workspaces
	Sharing Multiple Contents with Team
	Multiple Workspaces
	Isolated User/Group Administration
	Best Developer Environment

	Disadvantages of Workspaces
	Office 365 Synchronization
	Power BI Pro
	Summary

	Chapter 11: Power BI Apps
	Power BI Apps
	App Workspace
	Publish Content to App
	Publish App
	Getting an App
	Changes in the App

	Isolated Environments for Developers and Users
	What About Data Refresh?
	Pros and Cons of Power BI Apps
	Summary

	Chapter 12: Publish to Web
	What Is Publish to Web?
	How to Do It?
	Security Thoughts?
	What You Share Is for Everyone!
	Users Can Share It with Others!
	All Report Pages Are Visible
	Link or Embed Code Is Synchronized with the Report
	Removing the Access Is Easy!
	Central Monitoring for all Embed Codes

	Differences from Other Sharing Methods
	You Share a Dashboard, Not a Report
	Only Those Who Have Access to the Dashboard Will See the Content
	Dashboard Link Works Only for Authorized Users
	Power BI Workspace or App Is for Authorized Group of Users Inside or Outside of Your Organization, Not for Everyone!
	Public Access or Organizational Sharing
	Power BI Embedded Is Different from Publish to Web

	Summary

	Chapter 13: Embed in SharePoint Online
	How to Embed in SharePoint Online
	Sharing a SharePoint Page with an Embedded Power BI Report
	Access to SharePoint
	Power BI Permission

	Advantages and Disadvantages
	Summary

	Chapter 14: Power BI Embedded
	What Is Power BI Embedded?
	When to Think of Power BI Embedded?
	What to Know?
	Myths
	Licensing of Power BI Embedded
	Implementing Power BI Embedded
	Power BI REST API
	Step 1: Register Your Application
	Register Through App Registration Website
	Types of Integrating Power BI Content into Your Application
	Register Your Application
	Register Application Through Azure Portal

	Step 2: Authenticate
	Get Access Token
	Get Access Token from C# Code
	Sample Application Structure
	Authentication Process
	Power BI Client Object

	Step 3: Embed Content
	Get List of Reports
	Creating Embed Content
	JAVA Script in the Web Page
	Testing Application
	Getting a List of Dashboards
	Embed Dashboard
	Getting Tiles


	Summary

	Chapter 15: Power BI Sharing Methods
	What Sharing Methods Will Be Covered in This Chapter
	Basic Sharing of Dashboards and Reports
	Advantages of Dashboard Sharing
	Disadvantages of Dashboard Sharing

	Workspaces
	Advantages of Workspaces
	Disadvantages of Workspaces

	Power BI Apps
	Advantages of Power BI Apps
	Cons of Power BI Apps

	Publish to Web
	Security Thoughts of Publish to Web?

	Embed in SharePoint Online
	Advantages of Embed in SharePoint Online
	Disadvantages of Embed in SharePoint Online

	Power BI Embedded
	Comparing All Methods of Sharing
	Which Method to Choose?
	Summary


	Part IV: Security
	Chapter 16: Row-Level Security
	What’s Good About It?
	Create Sample Report
	Creating Roles
	Testing Roles in Desktop
	Power BI Service Configuration
	Test Roles in Power BI Service
	Republishing Won’t Hurt

	Summary

	Chapter 17: Dynamic Row-Level Security
	Why Dynamic Row-Level Security?
	Sample Report
	UserName() and UserPrincipalName()
	Row-Level Security
	Sharing the Dataset
	Share the Dashboard

	Test the Security
	Summary

	Chapter 18: Patterns for Dynamic Row-Level Security
	Manager-Level Access
	Create a Sample Dataset
	Create a Role
	Test the Result

	Multiple User Profiles
	Scenario
	Filtering Users Doesn’t Work
	The Cross-Filter Method
	Filtering Data Through DAX
	Step 1: Find All Rows in the User Profile for the Logged-In User
	Step 2: Get Profile IDs from the List
	Step 3: Filter the Profile Table on ID Matches


	Organizational Hierarchy
	Scenario
	Sample Report
	Path Functions in DAX
	Path()
	PathItem()
	PathContains()

	Find Out the ID of Person Logged In
	Testing Result

	Summary

	Chapter 19: Row-Level Security with Analysis Services Live Connection
	Create the Data Source Under the Gateway
	Effective User Name
	UPN Mapping
	Configure Row-Level Security in SSAS Tabular
	Create Sample Report
	Test the Result
	How Does It Work?

	Summary


	Part V: Administration and Licensing
	Chapter 20: Power BI Administrator Configuration
	Power BI Administrator
	Tenant Settings
	Export and Sharing Settings
	Share the Content with External Users
	Publish to Web
	Export Data
	Export Reports as PowerPoint Presentation
	Print Dashboards and Reports

	Content Pack and App Settings
	Publish Content Packs and Apps to the Entire Organization
	Create Template Organizational Content Pack and Apps
	Push Apps to End Users

	Integration Settings
	Ask Questions About Data Using Cortana
	Use Analyze in Excel with On-Premises Datasets
	Use ArcGIS Maps for Power BI
	Use Global Search for Power BI

	Custom Visual Settings
	R Visuals Settings
	Audit and Usage Settings
	Create Audit Logs for Internal Activity Auditing and Compliance
	Usage Metrics for Content Creators
	Per-User Data in Usage Metrics for Content Creators

	Dashboard Settings
	Developer Settings

	Usage Metrics
	Embed Codes
	Organization Visuals
	Summary

	Chapter 21: Usage Metrics
	Usage Metrics
	Do It Yourself!
	Summary

	Chapter 22: Power BI Licensing Guide
	Power BI Free
	Power BI Desktop
	Publishing to Power BI
	Publish to Web

	Power BI Pro
	Sharing
	Integration

	Power BI Embedded
	Power BI Premium
	Calculating the Cost
	Extra Features of Premium

	SQL Server Enterprise Edition + Software Assurance
	Summary

	Chapter 23: Power BI Premium
	Power BI Licensing Before Premium
	Why Premium?
	Large User Base
	Power BI Model Size Limitation
	Readers or Consumers

	What Is Power BI Premium?
	Are Power BI Pro and Free Gone Now?
	Is Premium the Only Option Now?
	Benefits of Power BI Premium
	Dedicated Power BI Resources
	Larger Datasets Supported
	More Frequent Dataset Refresh Rate
	Readers or Consumers Plan
	Power BI Report Server

	Upcoming Features for Premium
	Incremental Refresh
	Pin Dataset to Memory
	Dedicated Data Refresh Node
	Geo-Replica and Read-Only Replicas


	The Most Important Topic! Costs of Premium
	Is Power BI Premium Always Better?
	What Is the Break-Even Point?

	Summary


	Part VI: Integration
	Chapter 24: PowerPoint Integration with Power BI
	How Export to PowerPoint Works
	What Is the Main Advantage of Export to PowerPoint?
	Limitations and Important Things to Know
	Number of Pages
	Custom Visuals
	ArcGIS Is Not supported
	Export to PowerPoint Can Be Disabled or Limited
	Language Setting in Power BI
	Your Organization Only
	Still in PREVIEW Mode

	Summary

	Chapter 25: Power BI and Excel
	Analyze in Excel
	Implicit Measures Won’t Work in Excel
	Excel Is Connected Live to the Power BI Model in the Service
	Power BI Publisher for Excel
	Connect to Data
	Pin to a Power BI Dashboard

	Upload an Excel Workbook into Power BI Service
	Import Excel into Power BI Desktop
	Summary

	Chapter 26: Power BI Report Server
	What Is Power BI Report Server?
	Requirements for Setup
	Installing Power BI Report Server
	Configuring Power BI Report Server
	Database Setup
	Web URL Setup
	Web Service Setup
	Web Portal Setup


	Installing Power BI Desktop Report Server
	Developing Reports with Power BI Report Server
	Publish Report to the Report Server
	Managing Datasets on the Report Server
	Schedule Refresh Requirement
	Pros and Cons of Report Server
	No Gateway Needed
	All Types of Connections Are Supported
	Power BI Report Server Is a Fully On-Premises Solution
	Power BI Service Features Are Not Available
	Licensing of the Report Server

	Summary

	Chapter 27: SQL Server Reporting Services
	Setup Requirements
	Prerequisites for the Example
	Enable Power BI Integration
	Pin Report Elements into Power BI Dashboard
	SQL Server Agent
	Summary

	Chapter 28: Real-Time Streaming with Power BI
	Architecture
	Azure Event Hub
	Azure Stream Analytics
	Input from Event Hub
	Output to Power BI
	Stream Analytics Query
	Push Data Application
	Power BI Real-Time Dashboard
	Summary

	Chapter 29: Power BI REST API
	Refresh Dataset with REST API
	Prerequisite
	Get Dataset
	Refresh Dataset
	Refresh History

	Data Source Management
	Get List of Gateways
	Get List of Data Sources
	Data Source Management
	Create Data Source
	Binding Dataset to a Gateway


	Real-Time Streaming and Push Data
	Streaming Dataset
	How to Create a Streaming Dataset
	Push, Hybrid, or Streaming?
	Streaming Dataset
	Hybrid Dataset
	Push Dataset

	Create a Dashboard and Report
	Connecting to the Dataset from REST API

	Summary


	Part VII: Architecture
	Chapter 30: Power BI Architecture Guidelines
	Power BI Sharing Architecture
	Developer Team
	Test User
	Organizational or External Users
	Public Users
	SharePoint Users
	Custom Application Users
	On-Premises Organizational Users
	Sharing Architecture Is Not One Method

	Self-Service Architecture
	Power BI Desktop
	Excel
	Power BI Service
	Self-Service Architecture

	Enterprise Architecture


	Index



