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Foreword

Data, Analytics and Reporting have fascinated me ever since I started my career
as a software developer in IT industry. It has been a transformational journey
so far, wherein I worked on a wide spectrum of products and technologies and
helped customers across industries with the best business intelligence solutions
to meet their objectives. Being in industry for more than 19 years and a leader
of Analytics and Cloud practice, I have had the opportunity to build capabilities
in Analytics and Reporting space and drive strategic initiatives to evangelize
business intelligence, maximize leverage of the best tools, and cultivate a culture
for continuous innovation, capability enrichment, top talent development, process
assurance, and quality.

Power BI is a suite of business intelligence, reporting and data visualization
products and services that helps organizations to create a data-driven culture
with business intelligence for all. It is a range of software services, apps, and
connectors that work in conjunction to turn unrelated data sources into insights
that are cohesive, interactive, and visually immersive. In any business, system
generates a wide variety of data in the size of terabytes, petabytes or more, and
business intelligence is used to analyze this data and create actionable insights.
The organization’s success relies on these decisions so its critical that companies
leverage the potential of business intelligence and reporting to make complex
business decision and be successful in the competitive world.

Business intelligence is critical for making decisions in today’s competitive market.
Irrespective of the business size, to truly understand the business performance
and monitoring critical metrics is essential. Another key aspect is the self-service
that enables end-users to access, analyze, and interpret data without relying on
extensive IT support or expertise. With the help of self-service Business Intelligence,
business users can create their reports and visualizations using intuitive tools and
user-friendly interfaces. Power BI is one such powerful tool that can generate
insights into data and drive informed decisions. As per Gartner, Power BI is a
powerful and flexible platform for self-service and enterprise business intelligence.
One of the standout features of Power BI is its ability to connect to and visualize
any data, enabling users to reveal insights, and create visually stimulating reports
quickly and easily.
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This book provides a good overview of why business intelligence reporting is
critical to success of any business and how Power BI enables any organization to
provide data insights to support decision making. It starts with “why” providing
an insight into the importance of visualization and musically taking you through
journey of how Power BI addresses different dimension of problems in this space.
It provides a detailed view of key features of Power BI and the capabilities of both
built-in and custom visuals. WhatIliked the mostis the way authors have provided
a simplified step-by-step journey into wide range of features and capabilities of
Power BI. How it can be used to build customizable dashboards, drag-and-drop
report authoring, data modelling, managing large data volume and more. The
right mix of business scenarios, challenges, and pictorial view of how Power BI
features can be used to solve the problems is commendable.

As a reader, I find this book relevant. Its easy to follow details makes it very
helpful for me and anyone interested in Power BI. This book justifies the title and
provides adequate information on Power BI with clear objectives and a step-by-
step approach to enhance your knowledge and provide you with good sources of
information.

—Rajesh Kumar
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Preface

Data visualization and analysis is a critical task for enterprises that require a
comprehensive understanding of the latest technologies and programming
languages. Power Bl is one of the tools that have become increasingly popular in
the field of data analysis and visualization for enterprises.

This book is designed to provide a comprehensive guide to touch every shore of
Data Analytics and Visualization with the help of Power BL It covers a wide range
of topics, including Data discovery (ETL capabilities etc.), Data Modeling, Report
Distribution and management, covering business use-cases.

Throughout the book, you will learn about the key features of Power Bl and various
analytic tools. You will also learn about best practices for building enterprise level
analytics with numerous practical examples to help you understand the concepts.

This book is intended for developers who are new in the field of analytics and want
to excel with the power of these tools. It is also helpful for experienced developers
who want to expand their knowledge of these technologies/tools and improve
their skills in building robust and reliable applications for data visualization and
analytics.

With this book, you will gain the knowledge and skills to become a proficient
developer in the field of enterprise development using Power BI and related tools.

Chapter 1: Getting Started with Power BI - elaborates the need of data visualization
in today’s data driven business world and explains why Power BI can be a tool
of choice. The building blocks of the tool will be discussed here along with a
quick overview of each of them. It would hand-hold the readers with the required
installation processes.

Chapter 2: Data Discovery Using Power Query - discusses the features of Power
Query and the capability of connecting to different data sources. The common
data transformations would be discussed to shape the data as per business needs.
Readers would get introduced to the M (Mashup) language and its uses in the
context of Power Query.

Chapter 3: Data Modeling in Power BI - explains about modelling data in Power
BI desktop. Power BI works best with a star schema instead of a big denormalized
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table. Here we elaborate the star schema design and its relevance to develop Power
BI data models optimized for performance and usability. Also, different ways of
implementing custom calculation using Data Analysis Expressions (DAX) would
be discussed to enhance the model.

Chapter 4: Visualizing Data in Power BI - elaborates how to create visualizations
in Power BL. Commonly used visuals will be discussed in detail along with
different formatting options to impart the knowledge of creating a positive user
experience. This chapter also discusses the default visuals and the visuals from the
marketplace.

Chapter 5: Managing Reports in Power BI Service - gives special attention with
explanation of Power BI reports, hosted on an Azure SaaS platform called Power
BI Service. This chapter focuses on covering important topics from the service
including workspace management, access control etc. along with data gateways
and why to use them. This chapter also explains topics like dataflows and apps
along with outlines of how to implement data security in Power BL

Chapter 6: Working with Large Data Volumes - discusses concepts of big data
reporting, which is a pressing need across many industries, thanks to the ever-
growing volume of data. The chapter discusses a few of the key capabilities and
features of Power BI for handling very large amounts of data. A few external tools
that can be integrated easily with Power BI would be discussed here - which help
in terms of source control, scripting & metadata deployment.

Chapter 7: DAX Reference Guide - provides a comprehensive guide of Data
Analysis Expressions (DAX). The chapter also explains the various commonly
used DAX functions, using suitable examples. Readers can also refer to the
expressions and customize them as per the business requirement.

Chapter 8: Use Case- Creating a Risk Report in Power BI - discusses how to make
use of the concepts learnt with the help of a real-life business use-case.
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CHAPTER 1

Getting
Started with
Power Bl

Introduction

Introducing readers to the world of business intelligence, and one of the most popular
tools in this domain which is Power BI. In this chapter, we will try to understand
why we need Power Bl in the first place and what different dimensions of problems
it addresses. We will get familiarized with the tool and the components, see how to
set up the environment as well as understand the cost factors involved with different
licensing options, which should help us to create a solid foundation for the journey
we begin with this book.

Structure

In this chapter, we will discuss the following topics:
e Importance of visualization
e Introduction to Power BI
e Building blocks of Power BI
e Installing Power BI

e Quick tour of Power BI components
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e Flow of work in Power BI

e Power Bl licensing details

Objectives

This chapter aims to make the readers understand the core concepts of the tool
without covering individual topics in detail. By the end of the chapter, readers
should be familiar with the common terminologies and have an understanding of
the general working principles. This should help us to dive deep into individual
components in the subsequent chapters of the book.

Importance of visualization

Data is the new currency — maybe all of us who work with data are familiar with this
phrase. However, it is not of much use if the data is not structured or modeled and
cannot be visualized. Our minds remember and understand visuals in a much better
way in comparison with flat tabular data, and hence, comes the need of creating
visuals from raw data, which should be representative of the dataset on which they
are built.

If we want to understand this concept further with an example, let us consider the
small sample dataset as illustrated in Figure 1.1:

B piscountBand Bl Unitssold Bl Manufacturiffd Sale Price Bl Gross sales [l Discounts Bl sales

Canada Carretera None 16185 $ 3.00 2000 $  32,370.00

32370.00 $ 1618500 $ 16,185.00  01-01-2014 2014

S s S

_Government Germany Carretera None 1321 $ 3.00 2000 $  26,420.00 $ s 2642000 $ 13210.00 $ 13,210.00  01-01-2014 2014
Midmarket France Carretera None 2178 $ 300 § 1500 $ 3267000 $ s 32670.00 $ 21,780.00 $ 10,890.00 01-06-2014 2014
Midmarket Germany Carretera None 888 $ 300 § 1500 $ 1332000 $ B 1332000 $  8880.00 § 4440.00 _01-06-2014'2014
Midmarket Mexico Carretera None 2470 $ 3.00 15.00 $  37,050.00 $ s 37,050.00 $ 24700.00 $ 12,350.00  01-06-2014 2014
Government Germany Carretera None 1513 § 3.00 § 35000 $ 529,550.00 $ s 529550.00 §$ 3,93,380.00 $ 1,36,170.00 01-12-2014 2014
Midmarket Germany Montana None 921 s 500 § 1500 $ 1381500 $ B 1381500 $ 921000 § 4,605.00 _01-03-2014'2014
Channel Partners  Canada Montana None 2518 $ 5.00 $ 12.00 $  30216.00 $ s 30216.00 $  7,554.00 $ 22,662.00 01-06-2014 2014

France Montana None 1899 $ 500 § 2000 $  37,980.00 $ s 37,080.00 $ 18990.00 $ 18,990.00 01-06-2014 2014
Channel Partners _ Germany Montana None 1545 $ 500 $ 1200 $ 1854000 $ s 18540.00 $ 463500 § 13,905.00 _01-06-2014 2014
Midmarket Mexico Montana None 270 $ 500 $ 1500 $ 3705000 $ s 37,050.00 $ 24700.00 $ 12350.00 01-06-20142014
Enterprise Canada Montana None 26655 $ 500 § 12500 $ 3,33,187.50 § B 333,187.50 $ 3,19,860.00 $ 13327.50 01-07-2014 2014
Small Business __ Mexico Montana None 958 $ 500 S 30000 $ 2,87,400.00 $ S 2,87,400.00 $ 2,39,500.00 47,900.00 01-08-201412014
Government Germany Montana None 2146 $ 500 $ 7.00 § 1502200 $ B 1502200 $ 10,730.00 $ 4292.00 01-09-20142014
Enterprise Canada Montana None 345 $ 500 § 12500 $ 4312500 § s 43,2500 $ 41,400.00 $ 1,725.00 01-10-201372013
Midmarket United States of America_Montana None 615 $ 500 § 1500 $ 922500 § B 922500 $ 615000 § 3,075.00 01-12-201472014
Government Canada Paseo None 292 $ 10.00 $ 2000 $ 5,840.00 S s 5840.00 $ 292000 $ 2,920.00 01-02-2014 2014
Midmarket Mexico Paseo None 974 3 1000 § 1500 $ 1461000 § s 14610.00 $  9,740.00 $ 4870.00  01-02-20142014
Channel Partners _ Canada Paseo None 2518 $ 1000 § 1200 $ 3021600 $ s 3021600 $  7,554.00 $ 22,662.00 01-06-20142014

Germany Paseo None 1006 $ 1000 §  350.00 $ 3,52,100.00 $ B 352,00.00 $ 2,61,560.00 $ 90,540.00 01-06-2014 2014
Channel Partners _ Germany Paseo None 367 $ 1000 § 1200 § 440400 § s 440400 $ 120100 § 3303.00 01-07-2014'2014

Mexico Paseo None 883 $ 1000 $ 7.00 5 618100 $ B 618100 $ 441500 $ 1,766.00 _01-08-20142014
Midmarket France Paseo None 549 $ 10.00 $ 1500 $  8235.00 $ s 8235.00 $  5490.00 $ 2,745.00  01-09-2013 2013
Small Business _ Mexico Paseo None 788 $ 1000 § 30000 $ 2,36,400.00 $ B 2,36,400.00 $ 1,97,000.00 $ 39,400.00 01-09-201372013
Midmarket Mexico Paseo None 272 $ 1000 § 1500 $  37,080.00 $ s 37,080.00 $ 2472000 $ 12,360.00 _01-09-2014 2014

United States of America Paseo None 1143 $ 10.00 $ 7.00 $ 8,001.00 $ S 8,001.00 $ 571500 $ 2,286.00  01-10-2014 2014
Government Canada Paseo None 1725 $ 1000 §  350.00 $ 603,750.00 $ B 6,03,750.00 $ 4,48,500.00 $ 1,55250.00 01-11-2013'2013
Channel Partners  United States of America Paseo None 912 $ 1000 § 1200 $ 1094400 $ B 1094200 $  2,736.00 $ 820800 01-11-201372013

Figure 1.1: Sample Raw Data

Now, let us understand the data first.

This is sales data for products across different segments, which includes information
like manufacturing cost, sales price, number of units sold, gross sales, total cost, profit,
discount information in the case offered for any product, date of the transaction and
the country where the transaction took place.
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Looking at the data one can say it is not really intuitive in terms of deriving insights,
isn'tit?

Considering the fact that in a real-life business scenario, for potentially millions of
records, someone cannot just take a glance at the data and make something out of
it. It requires queries to pass to this dataset or table, to retrieve some meaningful
information. Data visualization addresses this issue and enables users to gain
meaningful insights from a plethora of data, in a quick, universal, and efficient way.

Now;, let us create some visuals using the same records and see how that helps as
shown in Figure 1.2:
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Figure 1.2: Visualizing the sample raw data

Looking at the above visuals, one can instantly draw the following conclusions:

There is an obvious correlation between units sold and the sales amount.

The segment Small Business has significantly more Sale Price.

Government & Small Business segments also offered more discounts than

others.

Cases where discounts have been offered, High accounts for the majority.
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In today’s fast-paced world of ever-growing data, it would increasingly become
difficult to analyse and gain insights from flat tabular data. Hence, effective
visualization is becoming the pressing need for telling a story which is based on
and can be substantiated by data, also helps businesses across industries to find
actionable insights.

Though visualization is important, alone it cannot meet the diverse business
intelligence needs of today’s enterprises. In the next section, we will see the common
requirements of business intelligence projects and understand why Power BI can be
a tool of choice.

Introduction to Power BI

As we have seen now why visuals are important, that is not always the only outcome
looked for in a report. Visualization is a very important aspect of analytical reports,
where we analyse the existing data and try to find trends, patterns in it which
otherwise is not intuitively available. Also, it plays an important part in telling a
story which best describes the data we are working on and the key outcomes we can
get out of it.

However, the requirement might be an operational kind of report to track the day-
to-day operational activities of an organization. Probably, a table is all that would be
required to be used as a visual in this case, what would matter more is the ability to
integrate with the database or data warehouse that stores the data and the ability to
process large data volumes.

For a wide range of business users, Excel has been the most popular tool for decades
to analyse data and report. Maybe the requirement is to move the users from Excel-
based report silos to a centralized online reporting framework. Often one of the
biggest challenges with these kinds of scenarios is that people have invested so
much time and effort in perfecting their Excel skills that they are reluctant to come
out of their comfort zone. Here, it might be wiser not to force users into an abrupt
change, rather we need to create something which closely mimics their existing
ways of working so that they can self-serve and eventually move to a more robust Bl
(business intelligence) solution.

Power Bl is a business intelligence tool that can meet all the requirements mentioned
above, and many more! It excels in:

e Integration: Power Bl has hundreds of different data source connectors which
help to integrate with various platforms for reporting.

o Transformation: The data available in real-life business use cases is often
far from what is ideal for a data model. Hence, it needs to be shaped and
transformed to meet the modeling requirements. Power BI has a rich set
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of ready-to-use transformations using just a few button clicks, with the
capability of easily customizing those transformations as and when required.

Data Modeling: 1t is easy to create different data models in Power BI; also
one can easily enhance those models with custom calculations using an
expression language (DAX) which is very similar to Excel formulas in terms
of syntax.

Visualization: Power Bl has a wide array of visuals readily available for the
users once they install the tool. Additionally, there is a marketplace for
certified free and paid visuals created by third parties which users can import
in the development environment by matter of a click. If that is not enough,
there are provisions for creating custom visuals using R or Python scripting!

Distribution: There is a Software as a Service (SaaS) platform built in Azure
cloud, called Power BI Service, which hosts all the published Power BI reports
and provides different options for collaboration & management.

Security: Multiple layers of data security can be implemented in Power BI
which includes access control on Power BI Service as well as role-based
security for individual records of a table.

Support Framework: Being a Microsoft product, it has excellent integration
with other Microsoft Power Platform components like Power Apps and
Power Automate, which enables to create end-to-end solutions. Also, it has
integration with multiple external tools which can be used for a range of
activities starting from model optimization to big data processing.

Licensing Options: Power Bl Desktop is a free software which anyone can
download, install, and start learning which eliminates the need for expensive
sandboxes. There are other user-based and capacity-based licensing options
which can be adopted on a need-to-have basis.

Convenience of Use: It’s convenient to try out and learn, easy to get support
from online communities and one can start value addition to the work in a
matter of hours!

The increasing popularity and adoption of Power Bl by every size of enterprise across
industries is a testimonial of how useful the product can be in terms of automating
routine project reports as well as deploying enterprise-scale BI solutions.

Building blocks of Power BI

The basic elements or building blocks of Power BI content can be categorized as:

Datasets: Datasets are the collection of data on top of which the Power BI
contents are built.
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Visualizations: These are visuals that are created based on the underlying
dataset. They can be a table, a graph, a chart, a card, or any other visual
representation of data.

Reports: Reports are a collection of visuals, in one or more pages, used to
convey insights about the data in the dataset. Reports can be directly
consumed by the users or can be distributed via Apps.

Dashboards: Dashboards are single pages which bring together visuals from
one or more reports. Reports are usually function specific, for example, Sales
Reports, Inventory Reports, and so on. while dashboards can provide quick
overviews across the spectrum of reports.

Tiles: Tiles are individual visuals of a dashboard. They can separately be
interacted with and can be used to trigger data-based alerts.

A pictorial representation of Power BI building blocks can look like Figure 1.3:
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Datasets
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[Visuall ] [Visualz ] [ VisualS}J ( [Visua]l ] [Visualz ] [Visua13 ]J
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Figure 1.3: Power BI Building Blocks

elements can be used in different components of the tool, which we will

discuss more in the subsequent chapters of the book.

Installing Power BI

Power

BI Desktop is a free desktop application which can be downloaded and

installed from the Microsoft official webpage. Contents can be developed in both

Power

BI Service (online) and Power BI Desktop (offline), while the latter provides

more control and flexibility in terms of features and usability. Power BI Service
does not require any installation and users can login to it using their organizational
account. We will dive deep into Power BI Service later in the book, this section
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will focus on setting up the Power BI Desktop which also should be the preferred
development environment for majority of the Windows users.

Power BI Desktop gets an update each month, to install the latest version please type
in the following URL or link (or keywords) on your web browser of choice:

https://www.microsoft.com/en-us/download/details.aspx?id=58494

Keywords: Download Power BI Desktop

The link should direct you to a webpage where you should be able to see the Download
option as shown in Figure 1.4

QO & https:y//www.microsoft.com/en-us/download/details.aspx?id=58494

Microsoft Power Bl Desktop

Important! Selecting a language below will dynamically change the complete page content to that language.

Figure 1.4: Power BI Desktop download page

Clicking on the download button should redirect the user to the download options
where the user needs to select the file depending on the bit version of Windows and
proceed, refer to Figure 1.5:

Choose the download you want

D File Name Size
PEIDesktopSetup x64.exe 377.2 MB
[ ] peiDesktopsetup.exe 3419 MB

Figure 1.5: Power BI Desktop download files

Tip: To check the Windows bit version, please follow the steps outlined in the
given link:

https://support.microsoft.com/en-us/office/determine-whether-your-computer-
is-running-a-32-bit-version-or-64-bit-version-of-the-windows-operating-
system-aac162al-0cb3-46£2-888f-2£22897396ce
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Keywords: Check Windows bit version

This should download the executable installer on the user’s PC. The installer then
should be executed by double clicking and the setup instructions need to be followed
to complete the installation process.

Tip: During the installation process, please check on the ‘Create a Desktop
Shortcut’ option to get the app launcher by default on the user’s desktop.

Quick Tour of Power BI Components

Power BI has some layers or components that work in tandem to provide a complete
BI solution experience. The primary components of Power BI can be categorized as:

e Power Query or Query Editor
e Power BI Desktop
e Power BI Service

Now, let’s do a quick tour of each of these components to understand what they
actually do. The details of all these components will be discussed throughout the
rest of the book in the subsequent chapters.

e Power Query or Query Editor: Power Query is the component to perform the
ETL (Extraction of data from the data source systems, Transforming the data
as per the need of the data model, Loading the transformed data to the next
layer) tasks that are required to shape the data for the requirement.

Power Query is integrated with Power Bl Desktop and gets installed at the same
time.

Once Power BI Desktop is installed with a desktop shortcut, the tool can be launched
and logged into with a school or work account. The authentication process is not
mandatory at this stage and can be skipped to continue working with the tool,
however logging in provides a more integrated experience in terms of working with
Power BI Service. Power Bl home screen can be seen in Figure 1.6:



