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Preface

Data is everywhere!

Data is a precious commodity for businesses and there has never been a more 
exciting time for those who like to work with data.

Businesses store huge volumes of data, which they use to make decisions to stay 
competitive in their field. This means there is a large demand for people with the 
skills to make sense of that data.

Having data is useless without meaning. The ability to create reports that result 
in better understanding and therefore drive effective decision-making is in high 
demand. Businesses want to maximize the value of their data.

Power BI Desktop is the best tool for self-service business intelligence and 
analytics. This free tool makes it easy to acquire, shape, model, and present data in 
an effective and interactive way.

The Power BI Service then provides a cost-effective way to share these reports 
with other members of your team or with management.

Learning Power BI will give you the edge over others who still use over-priced, 
rigid, and limited tools. The Microsoft data platform is the leader in the analytics 
and BI market.

This book will demonstrate the demand for data analytics skills by businesses 
today, where you can find work and what employers will expect from you.

It then takes you on a practical guide to Microsoft Power BI. No prior knowledge 
is required. This is a comprehensive beginners guide to Power BI.

Power BI for Job Seekers is divided into 19 chapters.

Chapter 1: Why Learn Power BI? - The first chapter of this book explains why 
you should learn Power BI. This is supported by data from job searches, market 
research and the words of current professionals from recruitment and consultancy 
firms working with Power BI and data analysis.
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Chapter 2: What is Power BI? - In this chapter we start to explore Power BI. We 
start by explaining the different components of Power BI. We then download and 
install Power Bi Desktop and create a Power BI account.

Chapter 3: Getting Started with Power BI Desktop – In this chapter, we get 
started using Power BI Desktop. We familiarise ourselves with the Power BI 
Desktop environment, create a new Power BI file, and explore important options 
and settings.

Chapter 4: Creating a Simple Power BI report - Things now get very exciting. 
In this chapter, we create our first Power BI report. This is a simple, but effective 
report, to showcase the general process of how to create a report in Power BI. We 
will connect to external data, perform transformations to the data, build visuals 
and specify how the reader can interact with them.

Chapter 5: Getting and Shaping Data - In this chapter, we look at how to get data 
from a variety of sources into Power BI. These sources include from PDF files, 
Excel workbooks, OneDrive, and local folders. Various transformations will be 
performed to shape the data before loading it to Power BI. This is the beginning of 
the report that we will focus on creating throughout this book.

Chapter 6: More Data Transformations- In this chapter, we explore further 
data transformations that I feel deserve some coverage in this book. These 
transformations are incredibly useful. They include merge queries and the different 
join types, performing date transformations, calculations in Power Query, and the 
brilliant unpivot columns feature.

Chapter 7: Creating the Data Model - In this chapter, we fine-tune the data model 
ready for the DAX calculations and report visuals that are to come. This includes 
establishing relationships between the tables of the data model, hiding unnecessary 
fields, and formatting field values correctly.

Chapter 8: Creating a Date Table - In this chapter, we continue building the data 
model of our report by adding a date table. We begin by detailing why you need 
a date table in your model and what one consists of. We then create the date table 
using the DAX formula language and add the columns that we require. We then 
ensure that the columns are ordered correctly and mark the table as a date table. 
This ensures that Power BI works effectively with our new date table and does not 
create its own date tables to perform time intelligence.
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Chapter 9: Adding DAX Measures - In this chapter, we delve further into the 
DAX formula language and look at measures. Measures are DAX calculations that 
aggregate the values for many rows of a table. We will create measures that we 
require for our report building in the forthcoming chapters. You will learn a few 
very useful DAX functions including CALCULATE, RELATED, COUNTROWS, 
SUMX, and DIVIDE to name a few. 

Chapter 10: Cards and Other Text Visuals - In this chapter, we begin looking at the 
visualizations available in Power BI to present your data effectively. This chapter 
focuses on text-based visuals, of which there are four that will be covered – the 
Card, KPI, Table and Matrix.

Chapter 11: Chart Visuals - This chapter will focus on using the chart visuals in 
Power BI including the column, line, combo, gauge, and treemap visuals. You will 
see practical examples of their use and learn key formatting attributes that can be 
changed to increase the effectiveness of the visual.

Chapter 12: Using Maps in Power BI Reports - In this chapter, we look at the 
map visual of Power BI and use it to efficiently visualize geographic data such 
as countries, cities, and postcodes. You will learn a few tips to get the most out of 
your Power BI maps.

Chapter 13: Other Power BI Visualizations - In this chapter, we dive into the AI 
visuals of Power BI including the Q&A, Decomposition Tree, and Smart Narrative 
visuals. We also cover how to import custom visuals from the AppSource 
marketplace to cater for scenarios when the standard visuals do not fulfil your 
needs.

Chapter 14: Report Interactions, Filters & Slicers - This chapter is about the 
different ways that we can enable a user to interact and filter the visuals on report 
pages. We cover visual interactions, slicers, the Filters pane, and Drill through.

Chapter 15: Enhancing your Power BI Reports - In this chapter, we will make some 
final enhancements to our report before we publish it to the Power BI service and 
share it with others. We start with inserting objects such as text boxes, images, and 
buttons. Then we move to creating custom tooltips pages and using bookmarks in 
your Power BI reports.

Chapter 16: Publishing & Sharing your Reports - In this chapter, we publish our 
report and explore the Power BI Service. We look at how to share our report with 
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others both inside and outside of the organization and create new reports from 
existing datasets that have been published.

Chapter 17: Datasets, Dashboards & Reports - In this chapter, we will dive 
into more details on some of the key features of the Power BI service – datasets, 
dashboards, and reports. We will see how to create your own workspaces and 
specify the access for different users and groups and the permissions that they 
have. We will also cover the important topic of how to refresh your data and your 
reports.

Chapter 18: Power BI and Other Apps - This chapter looks at some associated 
tools to Power BI that are important to know. A key topic is the way that Power 
BI interacts with Excel. It is very easy to transfer your data models between Excel 
and Power BI and vice versa. We will also look at how Power BI can interact with 
PowerPoint and with Microsoft Teams.

Chapter 19: Interview Questions, Certifications & Resources - The final chapter 
of the book looks at how to land your analysis job. We ask recruiters what they 
are looking for when hiring an analyst including typical interview questions, 
experience, and skills, so that you can be fully prepared. We also look at useful 
certifications and further learning and development opportunities.
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Errata
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Introduction

Data is everywhere!

Data is a precious commodity for businesses, and there has never been a more 
exciting time for those who like to work with data.

Businesses store huge volumes of data, which they use to make decisions to stay 
competitive in their field. This means there is a large demand for people with the 
skills to make sense of that data.

Having data is useless without meaning. The ability to create reports that result 
in better understanding and therefore drive effective decision-making is in high 
demand. Businesses want to maximize the value of their data.

Power BI Desktop is the best tool for self-service business intelligence and analytics. 
This free tool makes it easy to acquire, shape, model, and present data in an effective 
and interactive way.

The Power BI Service then provides a cost-effective way to share these reports with 
other members of your team or with management.

Learning Power BI will give you the edge over others who still use over-priced, 
rigid, and limited tools. The Microsoft data platform is the leader in the analytics 
and BI market.
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This book will demonstrate the demand for data analytics skills by businesses today, 
where you can find work, and what employers will expect from you.

It then introduces you to the different tools that form Microsoft Power BI. No prior 
knowledge is required. This is a comprehensive beginner’s guide to Power BI.

Notation
You can expect the following notation in this book.

	 ●	 The name of a button, keystrokes will be written in Italics. For example, press 
Enter.

	 ●	 Tab of the Ribbon that we click will be written as Calibri +Font 12 + Bold text. 
For example, click the Modelling tab of the Ribbon.

	 ●	 Titles and other text that you see on screen and referenced in the book will be 
written as Calibri +Font 12 + Bold. For example, in the Merge window.

	 ●	 Names of tables, queries, and pages will be shown as Consolas + Font 10 + 
bold. For example, select the Products table.

	 ●	 Names of fields, columns, and measures will be shown as Consolas + Font 10 
+ bold . For example, click on the No of Staff column.

	 ●	 Written text will be written as Consolas + Font 10 + Bold. For example, type 
Total Revenue in the name box.

Download the example files
You are encouraged to download the example files used by me throughout the book 
to practice on. The best way to learn is to follow along and practice the techniques 
with me. This will benefit your learning greatly.

You can download the example files from the GitHub link. 

The files are organized into folders that match the chapters of this book.



Introduction
Power BI is quite simply the best self-service BI platform. It is a service for data 
acquisition, modeling, and reporting. It is easy to learn, is in large demand by 
employers, and is updated regularly.

Power BI is updated every month, so it is continually getting more powerful, easier 
to use and takes advantage of advancements in technology. This makes it a very 
exciting time to start using Power BI if you are seeking a job in business intelligence 
or data analysis.

In this book, we will learn how to use Power BI effectively, and you will see how 
easy and fun it can be.

Structure
In this chapter, we will cover the following topics:

●	 View data that supports the demand for Power BI skills
●	 Hear from current BI professionals on the importance of PBI

Chapter 1
Why Learn Power BI?
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Objectives
After reading this chapter, you will be able to know why you should learn Power BI. 
You will see data that supports the demand for Power BI skills from popular job sites 
and other places that you can find work for Power BI.

You will see impartial evidence that Microsoft is the leader in analytics and business 
intelligence platforms.

And you will also hear from current professionals who work in the BI consultancy 
or in the recruitment of analysts and other BI professionals.

Gartner Magic Quadrant 2022
In March 2022, Microsoft was recognized as a leader in the Gartner Magic Quadrant 
for Analytics and Business Intelligence Platforms (figure 1.1).

They have been named as a leader for 15 consecutive years. This is the fourth year 
that they have been positioned the furthest to the right for the completeness of vision 
and the furthest up for their ability to execute. Please refer to the following figure:

Figure 1.1 Gartner Magic Quadrant showing Microsoft as an ABI leader
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This impartial view of different business intelligence platforms provides the 
confidence that Microsoft’s ecosystem of tools and online services is a leader in this 
landscape.

Although Power BI is not solely responsible for this position in the quadrant, it is a 
key reason.

Gartner evaluates the quadrant across 15 categories, including data source 
connectivity, data preparation, data visualization, natural language query, and 
reporting.

You will see as you progress through this book that Power BI performs highly in all 
these categories.

Demand for Power BI skills
The demand for Power BI is very strong and is growing year-on-year.

Whether you are looking for a permanent position or contract work, full-time or as 
a side gig, there are opportunities for you.

A quick search for jobs confirms this demand.

Figure 1.2 shows a search on LinkedIn UK for jobs using the keyword Power BI. It 
returned 4,122 results. Please refer to the following figure:

Figure 1.2: Power BI jobs at LinkedIn UK
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These results can be filtered by date, location, and experience level, and you can 
even specify to return roles where you can work remotely.

Figure 1.3 shows a search on Naukri.com, India’s No.1 job site, for jobs with the 
keywords Power BI and data analyst. This search returned 11,931 results.

This search is set to any experience level. So, if you are an entry-level BI analyst or 
developer, this could be set to 0 years to find the appropriate role. Please refer to the 
following figure:

Figure 1.3: Power BI data analyst jobs at Naukri.com

This next search is on the website of Nigel Frank International, a global leader in 
Microsoft Recruitment (figure 1.4).
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This has returned 589 jobs just from that one recruitment company. This was an 
international search. Please refer to the following figure:

Figure 1.4: Microsoft BI jobs at Nigel Frank International

Just by searching a few common job sites and recruitment company sites returned 
thousands of opportunities at different experience levels.

Another option when searching for jobs is to search for freelance sites.

These are especially useful if you would like contract work on the side or you are 
beginning on your Power BI journey.

Figure 1.5 shows a search on Upwork using the keyword Power BI, and it returned 
778 jobs to browse and bid for.

You can see filters on the left for experience level, job type, and the number of 
proposals received.
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Figure 1.5: The demand for Power BI professionals on Upwork

The jobs can vary from short jobs you can complete in a few hours to long-term 
contracts. These jobs are a fantastic way to build experience and a portfolio of work 
for a beginner.

The words of current professionals
To get the inside scoop, I reached out to a few analytics and BI consultancy firms and 
recruiters to see what they had to say.

I was interested to hear their opinions on the demand for Power BI and any advice 
they could offer:

Wyn Hopkins

Director, Access Analytic

Wyn Hopkins is the director of Access Analytics based in Perth, Western Australia. 
He is a Power BI and Excel consultant and trainer. Access Analytic has employed 
four new BI consultants in the last few years.
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“Power BI is taking over everywhere,” says Wyn when asked about the role of Power 
BI in the future of data analysis and BI.

Access Analytic is a Microsoft Power BI Partner, and their team of consultants and 
trainers provide solutions for their clients primarily using Power BI and with related 
tools such as Excel and SharePoint.

“The world of Power BI is very exciting. Regular updates to Power BI mean that it is 
constantly getting better, and there is always more to learn. The technology has led 
to a dramatic shift in the speed that reporting solutions can be developed, days and 
weeks instead of months and years.”

“Power BI offers everything we need, and its integration with Excel and the low 
entry price is very compelling for businesses looking to improve their reporting and 
business insights.”

Wyn is a Microsoft MVP, co-organizes the Perth Modern Excel and Power BI user 
group and is a contributor to the Power BI and Excel communities. So, I was not 
surprised when he made a special mention of the community.

“The Power Platform community is fantastic. There are many passionate users who 
share their knowledge and experiences in different forums and blogs. If you need 
help, reaching out in a Power BI forum can often lead to a quick response.”

Nathalie Prescott

Senior Recruitment Consultant, Nigel Frank International

Nigel Frank International is the global leader in Microsoft recruitment across 15 
worldwide locations. Nathalie is a senior recruitment consultant in their London 
office.

She used to place professionals for a variety of Microsoft technologies, including 
Azure and Dynamics but now focuses solely on Power BI.

“Due to the increase in demand for BI professionals, my role now is focused on 
recruitment only in that landscape.”

These roles can include business analysts, data analysts, Power BI Developers, and 
Power BI consultants. 

“There are many different roles that my clients require. Some want to recruit 
experienced BI professionals, whereas, with others, experience is not necessary.”

“An interest in Microsoft technologies and an attitude to learn and develop is 
important.”
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Jordan Goldmeier

Anarchy Data

Jordan is a self-titled data anarchist, has worked as an analyst and data scientist 
for more than 13 years and is highly experienced in many technologies, including 
Power BI, Excel, VBA, Python, and R scripts.

“Yes, Power BI is definitely something that I would recommend an analyst to learn,” 
says Jordan.

“Power BI and other Microsoft technologies are fantastic, and professionals with 
knowledge of them are in large demand, which is growing stronger every year.”

When I asked Jordan on advice for someone seeking a job as an analyst or other role 
in data, he said.

“I recommend that someone chooses their niche and works on specializing in that 
area. Learn as much as you can learn but do not get too distracted by the many other 
tools and technologies out there. You cannot know it all.”

“Also, enhance your skills in critical thinking, data statistics and data visualization. 
Power BI is the tool, but it is also important to have a talent in problem-solving and 
knowing how to interpret the data.”

Conclusion
In this chapter, we saw the demand for Power BI skills from the job market and the 
potential for work from freelance sites, which can be useful to gain experience and 
develop your talents further.

We also heard from current BI professionals on the importance of Power BI in their 
work with clients.

In the upcoming chapter, we will learn the different components of Microsoft Power 
BI and the role that each component plays within the platform.

You will also learn how to sign up for a Power BI account and download and install 
Power BI Desktop on your machine.
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Points to remember
Following are a few key takeaways for why you should learn Power BI.

●	 Microsoft is identified as the leading provider of analytics and business 
intelligence platforms, and Power BI is at its core.

●	 Power BI is growing and becoming a part of many people’s work. Power BI 
puts power business intelligence and analytics in the hands of all users.

●	 There are hundreds of job vacancies every day that are requiring Power BI 
skills.

●	 By learning Power BI, you are at the cutting edge of business intelligence and 
Microsoft’s ever-evolving Power Platform.

●	 Power BI is fun! You never stop learning, and there are often multiple 
solutions to a challenge. The community is vibrant and helpful, so you never 
feel alone.



Join our book's Discord space
Join the book's Discord Workspace for Latest updates, Offers, Tech happenings around the 
world, New Release and Sessions with the Authors:

https://discord.bpbonline.com



Introduction
Power BI is a platform that enables us to easily connect to, model and visualize data 
in a meaningful and insightful way. These visuals can then be shared with others to 
consume and collaborate on.

Power BI is a scalable platform for self-service or enterprise business intelligence. It 
is highly customizable and was built for the Microsoft Office user, making it easy to 
learn and use.

Power BI is for everyone. There are many job roles that require the use of Power BI, 
and that role will determine how they use it. Some of them are as follows:

●	 Someone may only use Power BI to consume and interact with reports and 
dashboards that are created by others in a team.

●	 Another user may create simple reports to be consumed only by them. These 
reports may only connect to a single Excel table. This is also a valuable use of 
Power BI.

●	 Or someone may create complex reports that use data from multiple different 
sources that they then share with their team.

Chapter 2
What is Power BI?
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Structure
In this chapter, we will cover the following topics:

●	 The three components of Power BI
	 o	 Power BI Desktop
	 o	 Power BI Service
	 o	 Power BI Mobile
●	 Installing Power BI Desktop
●	 Signing up for a Power BI account

Objectives
After reading this chapter, you will be able to understand the different components 
of Power BI and the role that each of them plays. You will also be aware of the key 
elements from each of these components.

You will know how to install Power BI Desktop and understand the benefits of 
downloading the software from the Microsoft store rather than directly from the site.

You will also sign up for a Power BI account, ready for when we publish our reports 
to the cloud later in the book.

The three components of Power BI
The power platform ecosystem continues to grow, both in its number of tools and 
the richness of its functionalities.

In addition to Power BI, the power platform includes tools such as Power Automate, 
Power Apps, and Power Virtual Agents. Power BI has tremendous interconnectivity 
with these tools and other business applications such as Teams and Excel.

When we use the term “Power BI”, we are really referring to three different tools—
Power BI Desktop, Power BI service, and Power BI Mobile.

Let us explore in further detail the role that each of these tools plays in how we use 
Power BI.
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Power BI desktop
Power BI Desktop is the free authoring tool that is used to create your reports.

These reports can be saved, shared, and opened just like any other file, such as an 
Excel workbook or a Word document would be. Power BI Desktop files have the 
extension .pbix. A user needs to have Power BI Desktop installed on their machine 
to open a .pbix file.

Although you can share Power BI files in this manner, the intended use of Power BI 
is to publish the reports to the Power BI service. From the Power BI service, they can 
easily and securely be shared with other members of your team.

So, Power BI Desktop is used to acquire data from different sources, model the data, 
create effective reports, and then share those reports with others.

Note: You may hear people talk about Power BI in Excel. This is because Excel 
contains the same tools for data acquisition and modeling as Power BI Desktop. 
Your datasets can be published from Excel to Power BI and downloaded from 
Power BI to Excel.This is fantastic, although it can create confusion about what 
someone means exactly when they talk about Power BI.

Let us have a short introduction to some of the components of Power BI Desktop.

Power query
The first step to creating your Power BI reports is to get the data you need from 
various sources such as Excel, SharePoint, and SQL Server databases.

Power Query is the tool in Power BI that enables us to connect to external sources 
and then transform and shape the data how we need it. It is then loaded to Power BI.

With hundreds of connections, Power Query makes it simple to access data from 
sources such as Excel, SQL Server, PDF files, and SharePoint. Figure 2.1 shows the list 
of connectors when getting data in Power BI.
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Figure 2.1: Getting data in Power BI

These power queries can be set to automatically refresh to ensure that your data is 
always up to date.

Model the data
Once the data has been acquired and cleansed using Power Query, you can refine the 
data model further in preparation for visualizations.

Some of the tasks you can perform when modeling your data include:
●	 Applying meaningful names to columns, specifying accurate data types, and 

formatting data appropriately.
●	 Creating relationships to join the tables into a coherent data structure.
●	 Hiding any fields that will not be used in the visuals.
●	 Perform the calculations required for your analyses and reports.



What is Power BI?      15

DAX
DAX stands for Data Analysis Expressions and is the formula language of Power BI. 
It is a rich and powerful language and is used to create tables, calculated columns, 
and measures for our data model.

Visualizations
The visualizations in Power BI are very impressive. There are many visuals, 
including column charts, gauges, map charts, and AI visuals. Figure 2.2 shows the 
visualizations pane in the Report view of Power BI Desktop:

Figure 2.2: Visualizations available in Power BI

These visuals are incredibly easy to use and offer many options to specify exactly 
how you would like them to look and function. You can also import, or create your 
own custom visuals, to go beyond those in the standard visualizations pane.

Power BI also provides advanced, yet simple, ways for the visuals to interact with 
each other. There are many options to filter, highlight, and drill down on visuals at 
the click of a button.

Those who consume your reports and dashboards will love these dynamic and 
interactive visuals.
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Publish your reports
The completed reports are then published from Power BI Desktop to the Power BI 
service to share, comment, schedule refreshes, and much more.

To publish the report to the Power BI service, you need a Power BI account. This is 
free and simple to do. We will explain the process later in this chapter.

Power BI service
The Power BI service is where you share and collaborate with others on your reports 
and dashboards using a Web browser or mobile app.

There is functionality in the service to create and edit reports, but this is best done 
using Power BI Desktop.

With the free account, you can view your reports online and perform tasks such as 
downloading them to PDF and embedding them on a Web page for others to view. 
However, there is a limitation on the features you can use in the Power BI service 
for free.

To share and collaborate with others in your organization, you will need a Pro 
or Premium account. These extra licenses come with a cost and provide greater 
functionality.

Note: Information regarding licenses and costs is always changing. To view the 
latest information, go to https://powerbi.microsoft.com/en-us/pricing/.

There are a few different components of the Power BI service to know. These will be 
explained, in detail, in Chapter 16, Publishing and Sharing your Reports and Chapter 
17, Datasets, Dashboards and Reports, later in the book.

Figure 2.3 shows the Power BI service and identifies its different components in the 
menu down the left. Along the menu at the top are features to export, share, and 
collaborate on reports. Please refer to the following figure:
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Figure 2.3: The different components and collaboration options in the Power BI service

Let us have a short introduction to some of the components of the Power BI service.

Workspaces
A workspace is a location to store your reports, dashboards, and datasets that can be 
shared with your team for collaboration.

With your Power BI account, you get a workspace named “My Workspace”. This is 
your personal workspace. Figure 2.4 shows some datasets, reports, and dashboards 
in my workspace.

You can create other workspaces and add the reports, dashboards, and datasets that 
you want to include to that workspace before sharing it with others in your team.

You can assign roles to the different users that a workspace is shared with. Some 
users may have view-only permission, whereas others may be allowed to edit and 
share content from the workspace.
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Figure 2.4: Dataset, reports, and dashboards in a workspace

Datasets
A dataset is a collection of data. This could be a single Excel workbook or a model 
built from multiple different data sources.

When you publish your Power BI report from the Desktop to the service, the dataset 
is uploaded with it.

A dataset can be used as the source for many Power BI reports and can be included 
in one or more workspaces.

Reports
A report is created in Power BI Desktop from a single dataset and published to the 
service. It can be as simple as one or two visuals, or it can contain multiple pages, 
each full of different visuals.

A report can be connected to only one dataset and associated with only one 
workspace.

Dashboards
This is a collection of visuals on a single page and can be shared with others. It 
presents the highlights. The best visuals for the story you are telling.
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While a report is created from a single dataset, dashboards can include visuals from 
multiple different datasets and reports. Like reports, however, dashboards can only 
be associated with one workspace.

Dashboards are only available in the Power BI service.

Apps
Apps provide an easy way to share a collection of related reports and dashboards.

A user can create an app and add all the reports and dashboards they would like to 
share with others. On receiving access to an app, the viewer can then easily consume 
the content all together in one place.

Power BI mobile
The Power BI Mobile app is free and is available on Windows, Android, and iOS 
devices.

Power BI Mobile enables users to view and collaborate on business data from 
anywhere. It provides you with easy access to all your workspaces, dashboards, and 
reports.

You can also set up data alerts and receive push notifications about changes to your 
data.

Installing power BI desktop
Power BI desktop is the free authoring tool for your Power BI datasets and reports.

There are the following two ways to download and install Power BI Desktop:
1.	 Download from the Microsoft Store
2.	 Direct download from microsoft.com

Updates to Power BI Desktop are released regularly, and to receive the automatic 
updates—you need to download from the Microsoft Store.

If you directly download Power BI Desktop from the website, you will need to 
manually check and install the updates.

In an organization, access to downloading software is often tightly controlled by 
the IT department. This can restrict how and when installations occur. Because of 
this, it is not unusual for different organizations, or even colleagues in the same 
organization, to have a slightly different version of Power BI Desktop.
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Let us look at how to install Power BI Desktop using both methods.

Downloading from the Microsoft store
To download Power BI Desktop, follow the following steps:

1.	 Open a Web browser and navigate to the following URL—https://powerbi.
microsoft.com/en-us/desktop/

2.	 Click on the Download free button (figure 2.5):

Figure 2.5: Link to the Microsoft store to download Power BI desktop

3.	 You may be prompted to open the Microsoft store application (figure 2.6). 
Click on Open.

Figure 2.6: Prompt to open the Microsoft Store

4.	 The Microsoft Store opens and takes you directly to the Power BI Desktop 
download page (figure 2.7). Click on Install.
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Figure 2.7: Install the Power BI desktop app from the Microsoft store

Tip: You can also open the Microsoft Store app and search for Power BI Desktop 
instead of navigating via the website.

That is all you need to do. Power BI Desktop will automatically update, so you can 
be sure that you always have the latest version of the software.

Downloading directly from Microsoft.com
Following are the steps to download Power BI Desktop directly from the website:

1.	 Open a Web browser and navigate to the following URL—https://powerbi.
microsoft.com/en-us/desktop/

2.	 Click on the See download or language options link (figure 2.8):

Figure 2.8: Link for the direct download from the website
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3.	 The next page presents information about Power BI Desktop, its file size, 
and the system requirements (figure 2.9). Select your language and click on 
Download:

Figure 2.9: Information about the software and system requirements

4.	 The next step is to select either the 32-bit or 64-bit version of the software 
(figure 2.10). Installing the 64-bit version will provide maximum performance 
benefits when analyzing data. Click on Next.

Figure 2.10: Choose between the 32-bit and 64-bit downloads

5.	 Power BI desktop begins downloading (figure 2.11):
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Figure 2.11: Power BI desktop is downloading

6.	 When the download has been completed, open the file. This begins with the 
Setup Wizard (figure 2.12). Select your language and click on Next.

Figure 2.12: Select your language and begin the Setup Wizard

7.	 Follow the steps of the wizard to confirm the license terms, file path of the 
software, and complete the installation by clicking on Finish.

If it is your responsibility, keep an eye out for updates to the software. You are usually 
notified by a message on the Status Bar in the bottom-right corner of the window.

Perform the updates to ensure that you have the latest version and get the most out 
of Power BI Desktop.
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Creating a Power BI account
You do not need a Power BI account to get started learning Power BI Desktop. 
However, you will need a Power BI account to publish reports and use the Power 
BI service.

There are two ways to obtain a Power BI account:
●	 Sign up for a free, pro, or premium account as an individual. This requires 

a work or school email account. E-mail accounts such as outlook.com and 
gmail.com are not supported.

●	 You may be assigned a license from an administrator at your organization.

Follow the following steps to sign up for a Power BI account:
1.	 Navigate to the following URL—powerbi.microsoft.com
2.	 Click either on the Start free or Try free link (figure 2.13).

Figure 2.13: Try a Power BI account for free

3.	 You may be taken to another page, where you need to click on the Try Power 
BI for free or Try free link again (figure 2.14).

Figure 2.14: Click the try Power BI for free link to begin to sign up
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4.	 You will probably be recognized as already using a Microsoft account, at 
which point you can sign in (figure 2.15).

Figure 2.15: Prompt to sign in with my Microsoft account

5.	 If you are not recognized, you will need to enter a valid e-mail address to 
sign up. You will be requested to review and accept the terms and conditions.

It may take a short while to set up your account. You should be taken to the Power 
BI service in a Web browser on completion.

Conclusion
In this chapter, we explained the different components of Power BI and their purpose. 
We installed Power BI Desktop and created a Power BI account in preparation for 
the rest of this book.

In the upcoming chapter, we will take our first peek at Power BI Desktop and learn 
about the three different views.

We will start a new PBI file and explore useful options and settings that you might 
consider changing to tailor your experience in Power BI Desktop.

Questions
Here are some questions to test what you have learnt in this chapter:

	 1.	 Which of the following are parts of Power BI Service?
	 a.	 Dashboards
	 b.	 Reports
	 c.	 Workspaces
	 d.	 All of the above.
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	 2.	 You need a Power BI account to use Power BI Desktop.
	 a.	 True
	 b.	 False
	 3.	 What does DAX stand for?
	 4.	 What role does Power Query play within Power BI Desktop?
	 a.	 Insert visualizations such as column charts and tables.
	 b.	 Create measures for our data model.
	 c.	 Get, transform, and shape data ready for analysis.
	 d.	 Provides a method of sharing reports and dashboards.

Join our book's Discord space
Join the book's Discord Workspace for Latest updates, Offers, Tech happenings around the 
world, New Release and Sessions with the Authors:

https://discord.bpbonline.com



Introduction
Power BI Desktop is a very powerful tool, and you may be wondering where to 
begin when you first open the software. For this reason, it is nice to have a sneak 
peek at Power BI Desktop before we use it for our first report.

Structure
In this chapter, we will cover the following topics:

●	 Orientation of the Power BI Desktop screen and the different views.
●	 Explore important options and settings.
●	 Start and save a new Power BI file.

Objectives
After reading this chapter, you will understand the different views of Power BI 
desktop and their roles in creating reports.

You will be aware of important options and settings that you can change to tailor 
your PBI Desktop experience. The default settings are not to everyone’s preference. 

Chapter 3
Getting Started with 

Power BI Desktop
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As you use the software more, you will learn the functionality that you like and 
customize the settings for yourself.

You will start and save a new Power BI file. This is the file that we will continue 
within the upcoming chapter when we create our first Power BI report.

A first look at Power BI Desktop
Power BI desktop was built with the office user in mind, so when you open it for the 
first time, aspects of it will have that familiar Microsoft Office feel.

This is excellent when you are learning for the first time. It gives you the confidence 
to explore further into the more complicated aspects.

Let us jump in and explore the different parts of Power BI Desktop.

Welcome screen
On opening Power BI Desktop, you will see the start screen (figure 3.1).

This provides a nice welcome to the tool and gives you fast access to recently used 
files, information on recent updates to the software, and links to the forums for help 
from the active Power BI community.

You can prevent this screen from appearing every time you open Power BI Desktop 
by unchecking the Show this screen on startup box at the bottom of the screen:

Figure 3.1: The start screen on opening the Power BI desktop
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Click on the X in the corner to close the getting started screen.

There are three views in Power BI Desktop—Report view, Data view, and Model 
view. You can switch between the views using the buttons on the menu on the left of 
the window (figure 3.2):

Figure 3.2: The three views of the Power BI desktop

The Report view
The default view in the Power BI desktop is the report view. This is where we will 
design our reports and build our visuals.

The Home tab of the Ribbon in each view gives a good indication of its purpose.

In the Report view, you can see the different phases of a typical Power BI report on 
the Home tab (figure 3.3):

Figure 3.3: The Home tab of the Ribbon in the Report view

There are five distinct groups of buttons for getting data, transforming the data, 
inserting visuals, creating measures, and then publishing the report. These are tasks 
that are commonly performed in this view.
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Note: Power BI Desktop is updated regularly, and the images of buttons on the 
Ribbon, and other screenshots, are likely to be different at the time of reading this 
book.

The canvas is the main element of the Report view. This blank canvas is where we 
will insert our visuals and design our reports.

Figure 3.4 shows a collection of visuals, including a Slicer, two cards, a stacked bar 
chart, a doughnut chart, and a line chart placed on the canvas. There is also an image, 
a text box, and navigation buttons.

Below the canvas are the page tabs. A Power BI report can contain multiple pages. 
By default, the page is aligned to the top of the canvas:

Figure 3.4: The canvas and page tabs of the Report view

To the right of the canvas are three panes—Filters, Visualizations, and Data 
(figure 3.5).

These panes can be expanded and collapsed to ensure that you have room on your 
screen to design your reports. The Filters pane has collapsed in the image.
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Figure 3.5: The filters, visualizations, and data panes

The Visualizations and Data panes are essential for working in the Report view.

You can insert a visual onto a page by either clicking or dragging the visual from 
the Visualizations pane. You can then drag the fields of your model from the Data 
pane into the areas of the visual to build it. This is very similar to working with 
PivotTables in Excel.

The data pane shown in figure 3.5 contains six tables. The Products table has been 
expanded to show its fields.

The Data view
The data view is primarily used for performing tasks on columns/fields, such as 
formatting, changing data types, and specifying the default summarization. It is also 
useful for creating calculated tables and columns.

As its name implies, this view shows you the data of the selected table. In figure 3.6, 
the Products table has been selected in the data pane:
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Figure 3.6: Products table selected in data view

Because you can see the data from the selected table, it makes it the ideal view for 
tasks such as formatting columns and creating calculated columns because you can 
see the results of your actions.

Figure 3.7 shows the Home tab of the Ribbon in the Data view. When compared to the 
Home tab of the Report view, you may notice that there are no buttons for inserting 
visuals. This cannot be done in the Data view.

Those buttons have been replaced with a Manage Relationships button. And in the 
Calculations group, there are buttons for a New Column and a New Table. These 
tasks are commonly performed in the Data view:

Figure 3.7: The Home tab of the Ribbon in the data view

The Table tools tab of the Ribbon provides functionality such as defining the data 
types and format of the columns.
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The Model view
The Model view is primarily used to create and view the relationships between 
the tables of the data model. The model is shown as a diagram making it easier to 
understand and work with.

Figure 3.8 shows a data model with five tables. The relationships between these 
tables are presented visually in the model view:

Figure 3.8: Relationships between tables shown in the Model view

When you look at the Home tab of the Ribbon (figure 3.9), you may notice that there 
are no buttons for inserting visuals. These tasks are to be performed in the Report 
views only:

Figure 3.9: The Home tab of the Ribbon in the Model view

The Model view does not lack functionality, though. You can perform calculations, 
format fields, create folders to organize fields, and more.
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Figure 3.10 shows the Properties and Data panes that are displayed on the right side 
of the window. The Properties pane shows the settings related to the Sales table, as 
that table has been selected in the Data pane.

It contains two categories—General and Advanced. Both categories are collapsed. 
There are some useful properties available from here, such as changing the storage 
mode of a table:

Figure 3.10: Properties and Data panes of the Model view

The Properties pane can also be used to change settings for the fields of a table. 
From the Properties pane, you can achieve many useful tasks, such as changing a 
field data type and hiding the field in the Report view.

Exploring useful options and settings
There are many options and settings in Power BI Desktop that you can change to 
customize the tool to your needs.

Some of these options are commonly used by Power BI users. We will focus on these 
options and explain why you may or may not want to change them.

Some of these options are global and will affect future reports you create on the 
Power BI desktop. Others you can change to only affect the file in use.

To open the Power BI options, click on File | Options and Settings | Options 
(figure 3.11):
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Figure 3.11: Opening the options window in Power BI Desktop

Now, let us explore some useful options from different categories in the Options 
window.

We will not change any of the options at this stage, as it is better to learn Power 
BI desktop with its default behaviors. For now, it is useful just to know how these 
options can be changed to personalize your experience.

Note: The reasons for changing some of these settings may not be clear until you 
see Power BI in action during the book. They are covered in this chapter because 
they are better to change before you begin with the report, and it also provides an 
easy reference point to come back to.

Data load
Figure 3.12 shows the global data load options in Power BI Desktop. So, changing 
these would affect future reports. There is also a data load category for the current 
file only. Useful for changing settings for specific reports only.

Some common options in this category include the following:
●	 Type Detection: The default setting is for Power Query to automatically 

detect the data type for columns. This happens early in the query and 
repeatedly if a task creates a new column in the data. This can slow query 
performance and produce errors.

	 This setting can be switched to Never detect column types and headers 
for unstructured sources. The data types can then be handled manually 
by us later in the query.
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●	 Background Data: When working with large data models, refresh times can 
lag. In these circumstances, some users will set this to Never allow data 
previews to download in the background. This can significantly improve 
query refresh time.

●	 Time intelligence: By default, Power BI Desktop creates a hidden date table 
for all columns in the lookup tables of a model that are the date data type. It 
also establishes a relationship between the date column of the hidden date 
table and the lookup tables date column.

	 This is done to enable the use of time intelligence calculations by the user. 
However, this can cause multiple hidden date tables to be created.

	 It is more efficient to disable the Auto date/time for new files option and 
create your own date table with all the columns you need for time intelligence 
work. We will see how to do this in Chapter 8, Creating a Date Table of this 
book.

Figure 3.12: The global data load options in the Power BI desktop
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Preview features
The preview features are an interesting area of the Power BI options. From here, you 
can enable new features that are available to preview in your release.

Figure 3.13 shows the preview features currently available in my version of Power BI 
Desktop. There are links to learn more about these new features.

At the time that you read this book, these features may have been released fully in 
Power BI or even removed:

Figure 3.13: Preview features available to try on the Power BI desktop
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Regional settings
By default, the regional settings for Power BI Desktop are taken from your computer 
settings. This is used to interpret date, time, and number fields on import.

This can be changed globally and for specific files. Figure 3.14 shows the regional 
settings for the current file only.

If you are working with data sourced from a region different to your own local 
settings, it may make sense to change this setting. Power BI will then be better 
prepared for the format of the date, time, and number fields. Please refer to the 
following figure:

Figure 3.14: Regional settings for the current file

Query reduction
Power BI reports are very interactive, “straight out of the gate”. This is exciting and 
very useful.

However, it is not always what you want, and this consistent querying of your data 
every time you engage with the report can be time-consuming.
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Some useful options in the Query Reduction category (figure 3.15) include the 
following:

●	 Disabling cross highlighting/filtering by default: Every visual on the report 
page interacts with the other visuals by default. When you click on a table 
cell or chart data point, it highlights or filters the other visuals on the page.

	 You can edit or remove this interaction for each visual individually. However, 
if you are planning to remove this for the majority or all the visuals, it makes 
sense to disable this setting in the Power BI options. This will save you a lot 
of time later.

●	 Slicers: The default setting is to Instantly apply slicer changes. There is the 
option to Add an Apply button to each slicer to apply changes when you are 
ready.

	 This setting is useful if you have multiple Slicers. You can click on Apply 
when ready instead of the data being queried each time you change a Slicer 
value:

Figure 3.15: Query reduction settings for the current file
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Report settings
Figure 3.16 shows the Report settings category for the current file.

There is also a Report settings category for global changes; however, those options 
are very different to the ones for the current file.

Useful settings in this category include the following:
●	 Visual options: The default interaction between visuals on a page is set to 

cross-highlighting. In my experience, this is rarely the preference for users. 
This is notable in visuals such as column charts and pie charts.

	 You can change the default interaction to cross-filtering by selecting the 
Change default visual interaction from cross highlighting to cross 
filtering option.

●	 Export data: It is possible for users to export data from the Power BI service 
by default. This could cause problems, and it may be better to keep that 
single source and prevent the chances of having multiple versions of the 
same data.

	 To prevent users from exporting the data, change the option to Don’t allow 
end users to export any data from the service or Report Server.

Figure 3.16: Report settings for the current file
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Saving a Power BI Desktop file
We will continue with this file in the upcoming chapter when we create our first 
Power BI report. So, let us save what we have done so far.
Saving a Power BI Desktop file is no different to saving other MS Office documents, 
but in terms of comprehension, it is important not to skip this step.

1.	 Click on File | Save As
2.	 Navigate to the location to save the file and enter a meaningful file name. 

Click on Save.

Figure 3.17 shows the Save As window in Power BI Desktop. I have named the file 
top-films-analysis as our first example will work with film data.
You may notice that the file type is a Power BI file and has a .pbix extension:

Figure 3.17: Saving a report in Power BI Desktop

The file is saved. We will continue to work on this file in the upcoming chapter.

Conclusion
In this chapter, we explained the three different views of Power BI Desktop and how 
each of them is best used. We explored useful options and settings to customize the 
PBI desktop to your needs. And we started and saved a new Power BI file ready for 
our first report.



42      Power BI for Jobseekers

In the upcoming chapter, we will create our first Power BI report. It will be a simple 
report that introduces us to a few of the different elements of the Power BI desktop 
and the process of creating reports.

We will get data from the Web, perform some data transformations, and load it to 
Power BI. Then, we will create a couple of visualizations to gain insights into the 
data.

Questions
Here are some questions to test what you have learnt in this chapter.

	 1.	 In which view would you create the visuals of your report?
	 a.	 Model view
	 b.	 Report view
	 c.	 Data view
	 d.	 All of the above.
	 2.	 Which view is best for viewing the relationships between the tables of your 

model?
	 a.	 Model view
	 b.	 Report view
	 c.	 Data view
	 3.	 What is the extension of a Power BI file?
	 4.	 By default, PBI Desktop automatically creates a hidden date table for all 

columns of a date data type.
	 a.	 True
	 b.	 False

Join our book's Discord space
Join the book's Discord Workspace for Latest updates, Offers, Tech happenings around the 
world, New Release and Sessions with the Authors:

https://discord.bpbonline.com



Introduction
It is time to create our first Power BI (PBI) report. This will be a nice introduction to 
parts of the process in creating a Power BI report.

This will be a simple example that connects to a single table of data, demonstrates 
the magic of Power Query, and introduces you to a couple of PBI visuals. This will 
be exciting, so let us dive in.

Structure
In this chapter, we will cover the following topics:

●	 Getting data from the Web
●	 Performing data transformations
●	 Using Column From Examples
●	 Creating a column chart visual and changing the order of the data series
●	 Creating a table visual

Chapter 4
Creating a Simple 

Power BI Report
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Objectives
After reading this chapter, you will be able to connect to structured data on a Web 
page, perform useful data transformations and load the data into Power BI.

You will know how to edit the existing queries to make improvements or fixes later.

You will be able to create column chart and table visuals and make simple 
modifications to improve their effectiveness.

Getting data from the Web
The first step to creating our report is to get the data that we need. In this report, 
we will be using the top 250 film data from imdb.com. Let us perform the following 
steps:

1.	 Open the top-films-analysis.pbix file that we saved in the previous chapter.
2.	 Click on Home | Get data | Web (refer to figure 4.1):

Figure 4.1: Getting data from the Web

A list of common data sources is shown from the Get data button. The More button 
gives access to many more sources that Power BI provides connectors for.
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1.	 In the From Web window, type or paste the following URL and click on OK 
(refer to figure 4.2).

	 https://www.imdb.com/chart/top/?ref_=nv_mv_250

Figure 4.2: The From Web window to enter the URL

Note: You can get this URL by navigating to imdb.com in a browser. Then, 
navigate to the Top Rated Movies page using the menu provided at the top of the 
page. This information is correct at the time of writing this book. Please bear in 
mind that the website can change.

	 This is just a basic Web connection. The Advanced option provides the ability 
to build a URL from different parts.

	 You may be prompted for an authentication method (refer to figure 4.3). This 
happens when using a URL for a Web connection for the first time.

2.	 Select the Anonymous method, as no credentials are required to access this 
content. Leave the level as https://www.imdb.com/. Click on Connect.

	 These credentials are now stored. So, we will not be prompted again if we 
connect to more data from this URL.

Figure 4.3: Window prompting for an authentication method for the URL
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	 The Navigator window is shown listing the tables that were identified on the 
Web page, as shown in figure 4.4.

	 The two tables shown are the same data. An HTML table and a suggested 
table are provided. Either of these would work. We will use Table 1 for this 
example.

	 There are some transformations to be made to prepare this data before we 
can create our visuals.

3.	 Check the box to select Table 1 and click on Transform Data.
	 Tip: If the data looks good, you could click on Load and load it straight into 

Power BI. However, it is a best practice to always click on Transform Data 
so that you can get a better look at the data before using it for analysis. It 
will ensure fewer mistakes in the future.

Figure 4.4: Selecting the table(s) to import from the Navigator window
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Transforming data in Power Query
The Power Query window is opened, as shown in figure 4.5. This is a very impressive 
component of Power BI Desktop that makes it very easy to perform powerful data 
transformations.

Figure 4.5: The Power Query Editor

This is the first time in the book that we have seen Power Query, so let us point out 
the key elements of the window, which are as follows:

●	 The Ribbon contains the following tabs—Home, Transform, Add Column, 
View, Tools, and Help. There are many useful functions found on these tabs, 
including merge queries, split columns, and changing data types. We will 
explore many of these in the next few chapters

●	 The Formula Bar under the Ribbon shows the code for the selected step. 
This is M code, the formula language of Power Query. This is very powerful; 
however, many transformations can be handled easily using just the UI.

●	 The Formula Bar is not shown by default. It can be shown by clicking on View 
| Formula Bar or in the Power BI Desktop options covered in the previous 
chapter.

●	 A Preview of the table data is shown in the main part of the window.
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●	 The Queries pane is on the left. There is only one query in this example, but 
this area will be busier as we progress through the book.

●	 There is a Query Settings pane on the right (refer to figure 4.6). This is 
an important element of the window. Each transformation we perform is 
recorded as a step. You can then refresh the query to run all the steps again.

There are four steps already recorded, which are the connection to the source (Web 
URL), extraction of the table in the Navigator window, promotion of the header row 
and then the automatic Changed Type step.

Let us take this opportunity to rename the query using the Name box. The query 
was named Table 1 (taken from the Navigator window). Let us name this query as 
Top Films, as shown in figure 4.6:

Figure 4.6: The Query Settings pane with the query name and the applied steps

Note: There is no undo button in Power Query. To reverse an action, you delete 
the step from the list of applied steps. You can do this with the X that appears to 
the left of the step name when you position the cursor on it.

Removing columns
There are a few transformations that we need to perform on this table. Let us begin 
by removing the unnecessary columns.

In this data, Columns 1, 4, and 5 are not required. We have two main approaches 
to removing these columns. We could select Columns 1, 4, and 5 and remove those 
specific columns. Or, we could select Columns 2 and 3 and remove the other columns.
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When you work with data, you need to consider which method would be best in 
your scenario. In a scenario when there may be a sixth column next week, and you 
now need to remove columns 1, 4, 5, and 6, the approach of removing the other 
columns is better.

We will use the remove other columns method:
1.	 Click on the Rank & Title column, hold Ctrl and click the IMDb Rating 

column.
2.	 Right-click on one of the column headers and click on Remove Other Columns 

(refer to figure 4.7).

Figure 4.7: Remove other columns in Power Query

Tip: The Choose Columns button on the Home tab is very useful for removing 
columns. Especially when working with many columns.

The columns are removed, and this action is added as a step to the Applied Steps, 
as shown in figure 4.8.
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Figure 4.8: Removed other columns added as a step

Splitting columns by a delimiter
For our next step, we need to split the rank, film title and the year of release into 
separate columns (refer to figure 4.9).

Currently, they are all in the same column but on separate lines as they are delimited 
by a line feed character.

Figure 4.9: Rank, title, and year needs separating

Let us perform the following steps:
1.	 Select the Rank & Title column.
2.	 Click on Home | Split Column or Transform | Split Column (refer to figure 

4.10).
3.	 Click By Delimiter.
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	 There are some other useful methods for splitting columns, including By 
Number of Characters and By Digit to Non-Digit. We will explore more 
of these in Chapter 6, More Data Transformations.

Figure 4.10: Split column by delimiter

4.	 The line feed character is automatically detected and suggested as the 
delimiter (refer to figure 4.11). This is represented by the #(lf).

5.	 Leave the Split at option as Each occurrence of the delimiter. This ensures 
that it splits at both line feeds, one after the rank and the other after the 
movie title. Click OK.

Figure 4.11: Specifying a line feed character as the delimiter
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The column is split into three separate columns, as shown in figure 4.12. We will 
rename these columns in one of our final steps.

The year of release column has been stored as negative values, which is incorrect. 
This is due to the automatic changed type step that was run when the new columns 
were added. If we had disabled the automatic changed type step, discussed in the 
previous chapter, this would not have happened.

Because the year was enclosed in brackets, it was perceived to be a negative value. 
These actions are dependent upon your regional settings, and they may not occur 
for you.

This changed type step also converted the rank column values to a whole number 
data type. This is because the period (.) was assumed to be a decimal point. In your 
region, it may not behave this way. Please refer to the following figure:

Figure 4.12: Rank and Title column split into three separate columns

Converting negative values to positive
To convert the negative values for the year of release to positive values, we will 
multiply the values in the column by –1.

The Power Query UI provides access to many calculations, including statistical, date, 
rounding and standard calculations such as division. Let us perform the following 
steps:

1.	 Select the Rank & Title.3 column.
2.	 Click on Transform | Standard | Multiply (refer to figure 4.13).
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Figure 4.13: Standard calculations on the transform tab

3.	 Type -1 into the Value field and click OK (refer to figure 4.14).

Figure 4.14: Multiply by –1 to convert to a positive value

The results of this step can be seen in Figure 4.16.

Using trim to remove excess spaces
The Rank & Title.2 column contains excess leading spaces before the movie title. 
These were left over from splitting the column at the line feed characters.

These spaces can be removed easily by trimming the text in the column as follows:
1.	 Select the Rank & Title.2 column.
2.	 Click on Transform | Format | Trim (refer to figure 4.15):
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Figure 4.15: Trim text to remove excess spaces

The results of this step can be seen in figure 4.16.

Renaming columns
The first three column headers have non-descriptive titles. Let us rename them as 
follows:

1.	 Double-click a column header, type the new name, and press Enter.
2.	 Repeat for all the other columns.

All column header changes are recorded as one step. Figure 4.16 shows the renamed 
headers:

Figure 4.16: Table columns with meaningful headers

Changing column data types
Now that we have clean structured data, we need to check the data types of each 
column and make any necessary changes. The data type needs to be correct, or else 
we will not be able to perform the analysis that we want.
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In the header of each column is a small data type button showing an icon that 
indicates the current data type. The Rank column is a whole number, Movie Title 
is text, and the Year and IMDb Rating columns are both currently decimal number 
data types.

We should change the data type of the Year column to a whole number which can 
be done as follows:

1.	 Click on the Data Type button on the Year column header.
2.	 Click Whole Number. Refer to figure 4.17.

Figure 4.17: Changing the data type of a column

Power Query added a changed type step on importing the data, then again when we 
split a column, and we have added a further changed type step when changing the 
data type for the Year column. This results in three changed type steps, as shown in 
Figure 4.18:

Figure 4.18: Multiple changed type steps
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There is no need for this many changed type steps, and we could remove the first 
one to reduce the number of steps in the query and make it more readable.

Click the X to the left of Changed Type.

You are warned of potential damage to subsequent steps. This first changed type 
step is harmless, so click Delete (refer to figure 4.19):

Figure 4.19: Warning that deleting a step can affect subsequent steps

Deleting that step has caused the IMDb Rating column to revert to a text data type. 
Click on the Changed Type2 step (final step) to make it active and change the data 
type of the IMDb Rating column to Decimal Number. This action is now also included 
in the final step.

If we were to delete the Changed Type1 step (the one that occurred because of the 
split column step), it would break the subsequent steps (refer to figure 4.20). It is this 
step that produced the negative value for the year, which we multiplied by –1.

If we had deleted that step, the year would appear in brackets stored as text instead 
of a negative value, thus causing an error when Power Query attempted to multiply 
it. Please refer to the following figure:

Figure 4.20: Removing the changed type1 step causes an error
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Tip: Clicking on a step shows you a preview of the data at that step in the process. 
This can be used to check the effect the step has on our data and what would 
happen if we were to delete it.

We could delete both the Changed Type1 and the Multiplied Column steps, remove 
the brackets from the year column, and then change the data type of the year column 
from text to a whole number in the final step. These different paths to shaping our 
data make Power Query so much fun.

However, this is a simple query, so let us leave that changed type step in there. 
Normally, the only changed type step required, except for specific circumstances, is 
at the end of the query.

Note: Do not confuse changing data types with formatting columns. This is a 
common mistake. We will format the columns when modelling the data in Power 
BI, not Power Query.
You may notice that the values in the [IMDb Rating] column have inconsistent 
decimal places, but this is not a problem.

Renaming steps
Finally, we will rename some of the steps to document the query better. The default 
step names are not very descriptive.

This may be a small query, but when you look back at this query in the future, it 
would be frustrating to read step names such as Multiplied Column and Trimmed 
Text. They do not detail what is happening at each step of the query well.

Right-click the step you want to rename in the Applied Steps list and click Rename 
(refer to figure 4.21):

Note: When users get more familiar with Power Query and start to write M code, 
they will often exclude the uses of spaces in the names of steps. This is to improve 
the way that steps can be referenced in the M code and is outside the scope of this 
book, but it is good to be aware of.
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Figure 4.21: Renaming steps of the query

Continue this process to rename all the steps that you feel require the change.

Figure 4.22 shows the completed list of renamed steps.

Figure 4.22: Descriptive query steps

Applying Queries in Power BI
The query is now ready to load to Power BI. Click Home | Close & Apply.

When Power BI has finished applying the query, the Top Films table can be seen in 
the Data pane (refer to figure 4.23).
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You can expand the table by clicking the arrow to the left of its name. The columns 
are listed in A–Z order.

The three numeric columns (IMDb Rating, Rank, and Year) have a sigma next to their 
name. This indicates that they will perform a summarization (sum, count, average, 
and so on) when used on a visual. We will look at how to disable this for specific 
fields soon. Please refer to the following figure:

Figure 4.23: Top films table loaded to Power BI

Creating a column chart
A column chart displays each category as a vertical column (bar charts for horizontal), 
allowing us to compare their values easily. We will use a column chart to compare 
the count of films from each year.

We will use the clustered column chart visual as we only have one data series to 
compare. We will see the use of the stacked column and bar chart variation in Chapter 
11, Chart Visuals.

Let us create the first visual of our report—a clustered column chart as follows:

In the Visualizations pane, click the Clustered column chart visual (refer to figure 
4.24).

An empty tile for the visual is placed on the report canvas. This tile can be moved 
and resized as necessary. Please refer to the following figure:
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Figure 4.24: Insert a clustered column chart

1.	 Click and drag the Year field from the Data pane to the X-axis well of the 
visual.

2.	 Click and drag the Movie Title field from the Data pane to the Y-axis well 
(refer to figure 4.25).

The Movie Title field has a text data type, so the values are counted when they are 
added to the Y-axis. Please refer to the following figure:

Figure 4.25: Adding fields to the column chart
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The column chart shows the count of movies by year (refer to figure 4.26).

Figure 4.26: Column chart showing the count of movies by year

You can see the clustering around recent years. There are also gaps for years when 
no movie has made it into the top 250 movies of all time.

There is a high-performing year in the 1950s, but it is not clear which year it is. 
Position the mouse over the column to view the tooltip (we will get more creative 
with these later in the book).

The tooltip displays the year and count of movies (refer to figure 4.27). Please refer 
to the following figure:

Figure 4.27: Tooltip showing further details
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If you decide that a column chart is not a good fit for what you are trying to present, 
it is very easy to change the visual in Power BI. Let us change the visual to a line 
chart.

With the column chart selected, click the Line chart visual in the Visualizations 
pane to convert it into a line chart (refer to figure 4.28):

Figure 4.28: Change the column chart to a line chart

I prefer the clustered column chart, so let us change it back.

With the line chart selected, click the Clustered column chart visual to switch back.

There are many improvements that can be made to this visual. However, we will save 
the topic of formatting visuals until later in the book. There are chapters dedicated to 
the different types of visuals in Power BI. Then, we will dive deeper.

Editing existing queries
It is simple to go back and make changes to the queries at any time. Any changes are 
then applied to Power BI, and the report gets updated.

We have been asked to make a change to the report. Instead of showing the count of 
movies by year, the recipient is requesting that the chart shows the count of movies 
by decade.

Now, this is not data that we currently have. We have a Year column, but not one 
which groups the years by decade.
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Let us edit the existing query and add a new column for the decade as follows:

Click on Home | Transform data.

Using column from examples
To create the new column, we will use a brilliant feature named Column From 
Examples. This feature will greatly simplify what may otherwise be a complicated 
formula.

Column From Examples will write the formula for you based on the examples you 
provide it with, as per the following steps:

1.	 With the query selected in the Power Query Editor, select the Year column.
2.	 Click on Add Column | Column From Examples list arrow | From Selection 

(refer to figure 4.29):

Figure 4.29: Add a column using Column from examples with the From Selection option

The From Selection option focuses Column From Examples on that column, ignoring 
the others. In this example, we only have one-year column, so this action was not 
that necessary.

However, imagine if we had more than one-year column. If we asked Column From 
Examples to look at all columns, it may not understand what column we are trying 
to work with.

The option you choose is dependent upon your requirements.
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A column appears to the right of the data preview. To use Column From Examples, 
we will enter an example into one of the cells in that column.

1.	 Click in the first cell of the column, type “1990-1999,” and press Enter (refer 
to figure 4.30). The year of the first movie is 1994, so the decade we want is 
1990-1999.

Column From Examples returns some possible results based on this example.

Unfortunately, this is not what we want. The second movie should be 1970–1979, not 
1972–1981, as suggested. We need to provide it with another example:

Figure 4.30: The first example is not what we need

You can provide an example for any row in the column that is showing an incorrect 
result. It makes sense to pick a row that gives the best example. In our data, it does 
not really matter what row we use.

1.	 Click in a different cell, type the appropriate decade, and press Enter. In 
figure 4.31, we have used the fifth movie in the list and entered “1950–1959”:

Figure 4.31: The second example has returned the correct results
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	 This has returned the results we wanted. Each row is showing the correct 
decade.

2.	 Press Ctrl + Enter or click the OK button above the column to confirm that we 
want to keep these results.

3.	 Rename the column to “Decade” and click and drag to move the column to 
the left of the IMDb Rating column (refer to figure 4.32).

Figure 4.32: Rename and move the column

Click Home | Close & Apply to apply the query to Power BI.

Modifying the column chart visual
The Decade field is now available in the Data pane. We need to swap the Decade 
field for the Year field in the charts’ x-axis for our column chart to show the count of 
movies by decade. This can be done as follows:

1.	 Click on the column chart visual to activate it.
2.	 Click on the X on the Year field in the X-axis well of the chart to remove it.
3.	 Click and drag the Decade field into the X-axis well of the chart (refer to figure 

4.33).
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Figure 4.33: Using the decade column in the chart x-axis

The column chart now shows the count of movies by decade, as shown in figure 4.34.

By default, column charts order the data from the largest value to the smallest value 
when a field with the text data type is used in the x-axis. This is normally very good, 
for example, to order product names by their sales value—largest to smallest.

However, in this example, we want to order the columns by the decade from oldest 
to newest. So, the x-axis should begin with 1920–1929 and end with 2020–2029.

Figure 4.34: Count of movies by decade
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Changing the order of the X-axis
Power BI has advanced charting functionalities. This makes sorting the values of a 
column chart very simple.

1.	 Click on the More options ellipsis in the top right corner of the column chart.
2.	 Position the cursor over Sort axis and click Decade (refer to figure 4.35).
	 This changes the chart to sort by the decade instead of the count of the movie 

title. However, it still sorts the decade in descending order. Please refer to the 
following figure:

Figure 4.35: Sort the column chart values by decade

3.	 Click on the More options ellipsis | Sort axis | Sort ascending (refer to 
figure 4.36):

Figure 4.36: Sort chart axis in ascending order
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The column chart is now ordered correctly, as shown in figure 4.37.

This was a nice demonstration of the built-in functionality of the rich visuals in 
Power BI. No formulas and no code are required.

Figure 4.37: Column chart values sorted correctly

Creating a table visual
Let us add a second visual to our report. This will be the table visual.

The goal is to use the table visual to list the top 10 movies. We also want the table 
to be dependent on any selection made in the column chart. When a user clicks a 
decade in the column chart, the table will be filtered and list the top 10 movies for 
that decade only.

This will be very easy because that functionality is provided by default.

Note: The interactions are an option that is enabled by default but can be disabled. 
We have covered this option in the previous chapter.

Click somewhere on the report canvas to ensure that the column chart is deselected 
(otherwise, we will change the column chart to a table instead of inserting the table 
as a new visual).

1.	 Click the Table visual in the Visualizations pane (refer to figure 4.38).
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Figure 4.38: Inserting the table visual

2.	 Move the Rank, Movie Title, Year, and IMDb Rating fields into the Columns 
well of the table and be sure to position the fields in that order (refer to figure 
4.39):

Figure 4.39: Adding fields to the table visual

3.	 Move and resize the table as required. I have resized the column chart to fit 
10 movies only, as shown in figure 4.40.
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Figure 4.40: The initial table

There are a few changes we need to make to this table. They are as follows:
●	 Order the movies by Rank in ascending order (it is currently ordered A–Z by 

Movie Title).
●	 Format the IMDb Rating column to show 1 decimal place.
●	 Remove the totals at the bottom of the table.
●	 Filter the table to only show the top 10 movies. This will also remove the 

vertical scroll bar.

To order the movies by the Rank column, simply click on the Rank header in the table. 
The first click will order the movies by rank in descending order. Click a second time 
to order them in ascending order.

An arrow is shown in the column header to indicate the order of the table items 
(refer to figure 4.41).

Figure 4.41: List of movies ordered by rank in ascending order
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The next task is to format the IMDb Rating column to one decimal place. This can be 
done as follows:

1.	 Click on the IMDb Rating field in the Data pane.
2.	 From the Column tools tab, change the number of decimal places to 1 by 

using the spin box arrows, or type 1 into the box (refer to figure 4.42):

Figure 4.42: Formatting the IMDb rating column to one decimal place

Next, we will remove the totals from the table by performing the following steps. 
This is one of the many formatting options for table visuals, and we will explore 
further options in more detail in Chapter 10, Cards and Other Text Visuals.

1.	 Click on the table visual to activate it.
2.	 Click the Format your visual button in the Visualizations pane to switch 

to the formatting options, as shown in figure 4.43.
3.	 In the Visual category, click Totals to expand that section and click the 

Values On/Off slider to Off.

Figure 4.43 shows the table with the totals removed, the IMDb Rating column formatted 
to 1 decimal place, and the movies ordered by the Rank column in ascending order:
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Figure 4.43: Switching the total values off for the table

The final task is to set a filter on the table to only show the top 10 movies. This is 
determined by their rank. So, we are really filtering for the 10 smallest rank values 
as follows:

1.	 Click on the table visual so that it is active.
2.	 Expand the Filters pane if necessary.
3.	 Click on Movie Title in the Filters on this visual section to expand the 

options (refer to figure 4.44).
4.	 Select Top N from the Filter type list.
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5.	 For Show items, Select Bottom, and type 10 in the box provided.
6.	 Click and drag the Rank field from the Data pane into the By value box.
7.	 Click the Apply filter link. Please refer to the following figure:

Figure 4.44: Filtering the table to show the top 10 movies only

The vertical scroll bar is removed from the table visual, as now only 10 movies are 
shown at any given time.

We now have our completed table visual, as shown in figure 4.45. We will cover more 
formatting options for tables in Chapter 10, Cards and Other Text Visuals.



74      Power BI for Jobseekers

Figure 4.45: The completed table visual

Interactions between the visuals
One of our report requirements is that when a decade is selected from the column 
chart, the table is filtered to show the top 10 movies for that decade only.

Interactions between visuals are enabled by default. So, this functionality is already 
active.

Click on one of the decade columns in the chart. The table reacts and filters to only 
show movies from the selected decade. In figure 4.46, the 1980–1989 column is 
selected:

Figure 4.46: Column chart filtering the top 10 movies table
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To remove the filter, click on the same column again or elsewhere in the chart.

We will explore interactions between report visuals in more depth in Chapter 14, 
Report Interactions, Filters and Slicers.

Note: If the interactions did not work when you clicked on a column, click File 
| Options and settings | Options | Query reduction and uncheck the Disabling 
cross highlighting/filtering by default option.

This was a simple and effective report to get started with Power BI.

The report is connected to the data on the Web and can be updated at any time by 
clicking Home | Refresh.

Conclusion
In this chapter, we learned how to connect to data on the Web and perform 
transformations to shape the data ready for analysis. We then created a couple of 
visuals to gather insights into the data.

In the upcoming chapter, we will explore more of the connectors available in Power 
BI Desktop. We will use these connectors to import data from sources such as a PDF, 
a folder, an Excel workbook, and files stored on SharePoint.

We will also see more data transformation features available in Power Query to 
shape our data.

Questions
Here are some questions to test what you have learned in this chapter.

	 1.	 Which of the following are transformation tools in Power Query?
	 a.	 Column From Examples
	 b.	 Split Column
	 c.	 Choose Columns
	 d.	 All of the above
	 2.	 You can disable the automatic Changed Type step of Power Query.
	 a.	 True
	 b.	 False
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	 3.	 Specifying a data type is the same as formatting values.
	 a.	 True
	 b.	 False
	 4.	 Which transformation in Power Query removes excess spaces?
	 a.	 Clean
	 b.	 Proper
	 c.	 Trim
	 d.	 Split Column
	 5.	 You can change the order of values in a column chart.
	 a.	 True
	 b.	 False
	 6.	 Which steps would open the Power Query Editor to edit an existing query?
	 a.	 View > Power Query Editor
	 b.	 Home > Transform Data
	 c.	 Home > Edit Queries
	 d.	 Modelling > Transform Data

Join our book's Discord space
Join the book's Discord Workspace for Latest updates, Offers, Tech happenings around the 
world, New Release and Sessions with the Authors:

https://discord.bpbonline.com



Introduction
To create a Power BI report, you need data. Unless you have an existing dataset to 
use, this means you need to get data from one or more sources into Power BI.

In this chapter, we look at how to get data from a variety of sources into Power BI. 
This is the beginning of the report that we will focus on creating throughout this 
book.

We will import data from common sources such as Excel workbooks, PDF files, and 
SharePoint. On importing the data, we will use Power Query to perform simple data 
transformations to clean and shape our data ready for use.

Structure
In this chapter, we will cover the following topics:

●	 Getting data from an Excel workbook
●	 Importing data from multiple files in a folder
●	 Getting data from PDF files

Chapter 5
Getting and  

Shaping Data
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●	 Importing data from files stored on OneDrive/SharePoint
●	 Preparing data for analysis with Power Query

Objectives
After reading this chapter, you will be able to import data from different sources, 
including Excel files on SharePoint, multiple files stored in a folder, and PDF 
documents into Power BI.

You will also know more data transformations to clean and shape your data in Power 
Query, ready for analysis.

Creating a New Power BI file
Files: sales-report-data folder

In this chapter, we will begin to create a sales report. This report will feature in many 
of the examples in this book as we build it from scratch into a multi-page report.

Our first task is to import the data that we need from the different data sources. We 
need to import data about our sales transactions, the products that we sell, our sales 
representatives who sell our products, and the different stores that we have.

The following are the sources of that data.
●	 Stores data: Excel workbook
●	 Sales reps data: PDF document
●	 Sales transactions: Multiple CSV files stored within a single folder
●	 Products data: Excel workbook stored on SharePoint

First, let us create a new PBI file as we did in Chapter 3: Getting Started with Power BI 
Desktop.

1.	 Start Power BI Desktop.
2.	 Click File | Save as.
3.	 Navigate to the location you wish to save the file and enter “sales-report” 

as the filename. Click Save.

The examples we work with throughout this book will assume the settings covered 
in Chapter 3, Getting Started with Power BI Desktop, are left as their defaults.
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Getting data with Power Query
Power Query makes it very easy to get data into Power BI for modelling and analysis. 
This is due to the many certified connectors available. This list of connectors is 
constantly growing.

To see a list of all certified connectors, click Home | Get data | More.

The Get Data window (figure 5.1) lists the certified connectors and categorizes them 
to make it easier to locate the one you need:

Note: You can also use custom connectors that are not yet certified by Microsoft. 
For example, to connect to a REST API. These may be distributed by a vendor that 
your organization use.
By default, Power BI only allows the use of certified connectors. To allow the 
use of custom connectors, you need to adjust the security options in Power BI 
Desktop. This is done by clicking File | Options and settings | Options | Security. 

Figure 5.1: The Get Data window showing all certified connectors
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There are some very useful connectors here, including SQL Server database, 
SharePoint folder, JSON files, and much more.

In this chapter, we cannot demonstrate all these connectors. We will import data 
from just a few common data sources required for our report.

Import versus DirectQuery mode
There are three storage modes available when getting data into Power BI. These are 
Import, DirectQuery, and Dual (also known as a composite mode).

The most popular storage mode is import. This is the default mode and the one we 
will use for all examples in this book.

Import mode creates and stores a copy of your data in Power BI. All Power BI service 
features can be performed on this data, but it must be refreshed manually. It is easy 
for you and others to access the underlying data of a Power BI report using this 
method. This is great, but there may be security implications with this direct access.

The DirectQuery mode is only possible with database connections such as a SQL 
Server database connection. This mode creates a connection to the data and does not 
import a copy of it. Because you are creating a direct connection to the data, you are 
always working with the current data. This does limit the data manipulation options 
available when compared to the import mode.

DirectQuery mode is used when you have large data that can take a long time to 
import when data is refreshed. Or when you are creating near real-time reports and 
need to be viewing the most up-to-date version of your data.

With the Dual mode, a table is the product of both the Import and DirectQuery 
modes. Power BI chooses the method to retrieve your data.

Figure 5.2 shows the storage mode options when using a SQL Server database 
connection:

Figure 5.2: Specifying the storage mode for tables from a SQL Server database connection
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We do not delve deeper into this topic in the book, but it is important to be aware of 
the different modes available.

You can change the storage mode of a table at any time.
1.	 Switch to the model view.
2.	 Select the table that you want to change the storage mode for.
3.	 From the Properties pane, click the Storage mode list and select the required 

option (figure 5.3).

Note: If the properties pane is not visible, right-click the table and click properties.

Figure 5.3: Changing the storage mode of a table

Getting data from an Excel Workbook
It comes as no surprise that Excel is a very common data source. In this example, 
we will import data from an Excel workbook stored locally. This workbook contains 
information about our stores that are distributed around the UK.

1.	 Click Home | Excel workbook.
2.	 Navigate to the sales-report-data folder, click the Stores.xlsx workbook 

and click Open.
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The Navigator window opens (figure 5.4). This lists all the worksheets, tables, and 
defined names from the Excel workbook.

The Stores.xlsx workbook contains three worksheets—Sheet1, Sheet2, and 
Stores. Click on a worksheet name to see a preview of the data to the right. Sheet1 
and Sheet2 are empty worksheets. The Stores worksheet contains the data we want 
to import.

You can see the preview of the Stores worksheet in figure 5.4. There are a few required 
transformations to perform, for example, removing the blank rows and splitting the 
region and ID in the Store ID column.

1.	 Check the box for the Stores worksheet only. Click Transform Data.

Figure 5.4: Selecting the sheets and tables to import from an Excel workbook

The Power Query Editor window is opened (figure 5.5), and we can begin to perform 
the required transformations to the data.



Getting and Shaping Data      83

There are already four applied steps in our query. These are shown in the Applied 
Steps list in figure 5.5.

●	 Source: The connection to the Stores.xlsx file
●	 Navigation: Extracting the Stores worksheet only from the workbook.
●	 Promoted Headers: The first row in the data has been promoted and used 

for the header row.
●	 Changed Type: The data type of each column is automatically detected. In 

this example, the values in the No of Staff column have been stored as whole 
numbers, and all other columns have a text data type applied.

Figure 5.5: Stores query in the Power Query Editor

Removing rows
For our first task, we will remove the unrequired rows. These are the first row, which 
contains recent update status information, and the blank rows.

We can accomplish this task by filtering out the null values from any column except 
the Store ID column. This is shown in figure 5.6, where the filter on the Street 
column is used.
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Note: In Power Query, null values are cells with no value. A blank cell is not 
necessarily a cell with a null value, as cells that contain a space or an empty string 
“” will not be identified in Power Query as null.

Figure 5.6: Filtering out the rows with null values

This accomplishes the task in one step. However, let us look at removing the rows 
in two different steps. This gives us a chance to explore further transformations. We 
will remove the blank rows and then remove the first row.

Tip: The approach you take when transforming your data ultimately depends on 
your data. The correct approach depends on the specific case. If this is a query that 
you will refresh regularly, which approach is more reliable for the future.

1.	 Click Home | Remove Rows | Remove Blank Rows (figure 5.7).

Figure 5.7: Removing blank rows in a query
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2.	 Click Home | Remove Rows | Remove Top Rows.
3.	 Type “1” for the Number of rows and click OK (figure 5.8).

Figure 5.8: Entering the number of rows to remove

Splitting columns
The next task is to split the region and ID from the Store ID column into different 
columns.

1.	 Click on the Store ID column.
2.	 Click Home | Split Column | By Delimiter.
3.	 Specify a Space for the delimiter and select the right-most delimiter for the 

Split at option (figure 5.9). Click OK.

Figure 5.9: Splitting a column at the final occurrence of a space
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Specifying the right-most delimiter was important; otherwise, the regions named 
North West and North East would have been split at their space (figure 5.10):

Figure 5.10: Region names containing spaces remain intact

You can click and drag columns to easily re-order them in Power Query. Let us re-
order the ID and region columns so that the ID column is first (figure 5.11).

Figure 5.11: Re-ordering the columns in the query

When the query is applied, and the data is loaded into Power BI, the Fields pane will 
order the columns in A–Z order and not in the order we see them in the query.

So, this step is not hugely helpful. But it may still be nice to have this order while 
working in Power Query.



Getting and Shaping Data      87

Data types and renaming columns
The last steps in any query are to check the data types and header names for each 
column of the query.

The names of the first two columns require changing in this query.

Double-click on the column header to change the Store ID.2 column to Store ID 
and the Store ID.1 column to Region (figure 5.12).

Figure 5.12: Renaming the columns

With this query, there are no changes to be made to the column data types, but it is 
important to perform these checks at the end of a query.

Many times, an error has occurred when modelling the data, and the cause has been 
that a column has an incorrect data type.

We will not close and apply this query to Power BI yet, as we have more data to 
connect to. We will remain in Power Query and connect to a PDF file next.

Getting data from PDF files
We will now get our sales rep data from a PDF document stored locally. We will do 
this from within the Power Query editor, following immediately from the previous 
data source connection.

1.	 Click Home | New Source | More (figure 5.13).
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Figure 5.13: Getting data from within the Power Query Editor

2.	 Click the PDF connector and click Connect (figure 5.14).

Figure 5.14: Connecting to a PDF file
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3.	 In the Open window, select the Sales Reps.pdf file and click Open.

The Navigator window lists all the tables and pages that the PDF connector can 
identify in the document (figure 5.15). A preview of the data is shown when a table 
or page is selected.

This document contains two pages with one table that spans both pages. 
Unfortunately, the connector has identified the table as two separate tables. We will 
load both tables to Power Query and then combine them into a single table.

Check the box for Table001 and Table002 and click OK (figure 5.15).

Figure 5.15: Specifying the tables to import in the Navigator window

Appending queries
The two tables are loaded to Power Query and are shown in the Queries pane along 
with the Stores query from before (figure 5.16).



90      Power BI for Jobseekers

The headers in Table001 have not been recognized and are used as the first row of 
data in the table. This is incorrect; however, we do not want to correct this just yet.

Figure 5.16: Two tables with no headers recognized

We need to append Table002 to Table001 to form one table. For this, we need the 
headers of both tables to match, and currently, they do. Both tables have Column1, 
Column2, and Column3 as their headers.

1.	 Click Table001 in the Queries pane.
2.	 Click Home | the list arrow for Append Queries | Append Queries as New 

(figure 5.17)

Figure 5.17: Append queries as a new query

The Append window allows you to easily select all the tables that you want to append. 
Table001 is already selected as the first table because we clicked it before starting the 
append query (figure 5.18).
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Note: The three or more tables option provides a ListBox so you can add 
all the queries/tables that you want to append to.

3.	 Click the list for the Second table and select Table002. Click OK.

Figure 5.18: Selecting the tables to append

A new query is created that includes both tables combined into a single table. 
The rows from Table002 have been appended beneath the rows of Table001. This 
combined table is the table that we will use in our sales report data model.

Right-click on the Append1 query, click Rename and name it Reps (figure 5.19).

Figure 5.19: Renaming a query
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This query references the other two queries, so it is dependent upon them. Although 
we will not use Table001 or Table002 directly for data in our Power BI report, they 
are important, as they are our connection to the Sales Reps.pdf file.

When working with multiple queries in Power Query, the Query Dependencies 
window can be a useful way to help understand how the queries work together.

To open the Query Dependencies window, click View | Query Dependencies. In 
figure 5.20, you can see the dependencies of our queries so far:

Figure 5.20: Viewing the query dependencies

Promote the headers of a table
Now that we have appended the two queries into one, we can promote the first row 
to be used as headers.

Click Home | Use First Row as Headers.
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Figure 5.21: Promote the first row as headers

Merging columns
Our final transformation is to merge the First Name and Last Name columns together 
to create a Full Name column.

1.	 Click the First Name column.
2.	 Press and hold Ctrl and click the Last Name column.
3.	 Click Transform | Merge Columns (figure 5.22).

Figure 5.22: Merge columns in Power Query

The order in which the columns are selected dictates the order in which the content 
is merged, so it is important to select the FirstName column first in this example.

1.	 In the Merge Columns window (figure 5.23), Click the Separator list and click 
Space.
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2.	 Type Full Name for the New column name. Click OK.

Figure 5.23: Specify the separator and name for the new column

The two columns are merged and have been replaced by a new Full Name column 
(Figure 5.24). This is because we clicked the Merge Columns button on the Transform 
tab.

There is also a Merge Columns button on the Add Column tab that would have kept the 
First Name and Last Name columns and created a third column for the new merged 
column. Please refer to the following figure:

Figure 5.24: Two name columns replaced by the merged full name column
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Data types and renaming columns
There are no data types to change or columns to rename at the end of this query. 
However, I wanted to keep this step here to build on the previous query and the 
importance of performing these checks, especially the column data types.

Importing data from multiple files in a 
folder
Staying in the Power Query Editor, our next source of data is a folder. We have five 
CSV files stored in a local folder. These files contain our sales transaction data. Each 
file contains the sales data for a different region.

We need to connect to the folder to import all files within it and combine them into 
a single table of sales transactions.

1.	 Click Home | New Source.
2.	 Click on the folder connector and click Connect.
3.	 Click Browse and locate the sales folder containing the five CSV files (figure 

5.25). Alternatively, copy and paste the folder path into the box provided. 
Click OK.

Figure 5.25: Browse to the folder you want to connect to

4.	 A window lists all the files from the folder, including some of their properties, 
such as the file extension and the date last accessed (figure 5.26). Click 
Transform Data to load this data into the Power Query Editor.

Note: We need to import all the files from this folder and combine them, so 
we could have clicked the Combine and Transform Data button to skip a step. 
However, I want to discuss the potential to filter out unrequired files from the 
folder before combining.
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Figure 5.26: List of files in the folder and their properties

With the list of files loaded into Power Query, we can filter out any files that are not 
required for our Power BI report. These could be files that we know are in the folder 
or a fail-safe method to protect the query from files that may accidentally be saved 
to the folder in the future.

For example, we could set a filter to only list the files that contain the words “east”, 
“west”, “south,” or “north” in their name.

Tip: Power Query is highly case-sensitive. So, when setting filters, ensure that the 
text you type is in the correct case.

A clever technique is to add a step before the filter that sets the case. This helps to 
ensure that the text in the column is the same case as the one that you specify in 
the filter criteria.

1.	 Click on the Name column and click Transform | Format | lowercase (figure 
5.27).
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Figure 5.27: Formatting text in lowercase

2.	 Click the filter arrow for the Name column and click Text Filters | Contains 
(figure 5.28).

Figure 5.28: Setting a text contains filter on the Name column

3.	 In the Filter Rows window, click the Advanced option to enable the setting 
of more than two criterion.

4.	 Set the filter criteria as shown in figure 5.29. Click the Add Clause button to 
add the additional two clauses that we require. Ensure that all rows in the 
And/Or column are set to Or and that all values are entered in lowercase. 
Click OK.
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Figure 5.29: Setting multiple “contains” criteria to filter rows

Combine the data from all files into one table
We now want to extract the content from each of the five files and stack them into 
one table/query. This is simple, as Power Query will do the heavy lifting for you.

1.	 Click the Combine Files button in the header of the Content column (figure 
5.30).

Figure 5.30: The Combine Files button

2.	 The Combine Files window opens. You are prompted for a Sample File 
(figure 5.31). Each of the five CSV files has the exact same headers and 
contains the same steps, so it is no problem which file is used as the sample. 
Leave it as the First file and click OK.
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Figure 5.31: Specifying a sample file in the Combine Files window

The sales query now contains the data from all five regional transaction files. A 
Source.Name column has been added containing the name of the file that the data is 
from (figure 5.32).

Note: There are techniques to work around common issues, such as files with 
inconsistent header names. However, they are beyond the scope of this book. You 
can find solutions to these scenarios in the Power BI community. Click Help | 
Community.
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Figure 5.32: Source.Name column added with the name of the file

Power Query created some helper queries, including a custom function, parameter, 
and the sample file. And applied a few steps to combine the files into one table/
query for us.

Figure 5.33 shows the Queries pane with the helper queries and the combined Sales 
query. The Applied Steps is also shown. We have taken this opportunity to rename 
the query from sales to Sales for consistency in the names of our queries. Please 
refer to the following figure:

Figure 5.33: Added helper queries and applied steps
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We do not need to understand this process, as it is all performed by using the Power 
Query UI. However, as you progress your knowledge with Power Query, you will 
begin to learn more about parameters and custom functions and will be able to edit 
these queries if required.

Removing unwanted characters
We want to keep the Source.Name column as it helps us to identify which region the 
sale is from. However, we need to make improvements to the text, as it currently 
shows each file name, including its extension, for example, east.csv.

Let us begin by removing the extension from each region. As they are all CSV files, 
therefore, have the same extension, we will use the Replace Values tool of Power 
Query.

1.	 Click on the Source.Name column.
2.	 Click Home | Replace Values.
3.	 Type “.csv” in the Value to Find box and leave the Replace With box 

empty (figure 5.34). Click OK.

Tip: If there were different file extensions such as .xlsx, .xlsb, and csv, then we 
could split the column at the period “.” And then remove the column containing 
the extension.

Figure 5.34: Removing the .csv values
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There is another unwanted character to replace in the Source.Name column. However, 
it is difficult to notice this character because the only region we can see on the screen 
currently is the east.

The filter tool, in addition to performing the wonderful task of filtering values, is 
also brilliant for checking the values in a column.

1.	 Click the filter arrow on the Source.Name column.
	 The filter also only shows the east value as it looks at the first 1,000 rows only 

(figure 5.35). It states that the List may be incomplete. However, we can ask 
to see the complete list.

2.	 Click the Load more link.

Figure 5.35: Load the complete list of values in filter

The complete list is displayed (figure 5.36). You can now see that there is a hyphen (-) 
character in the region names of the north-east and north-west. We will replace the 
hyphen with a space.
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Figure 5.36: Hyphen characters in two of the region names

1.	 Click on the Source.Name column.
2.	 Click Home | Replace Values.
3.	 Type “-”  in the Value To Find box and type a space “ ”  in the Replace With 

box (figure 5.37). Click OK.

Figure 5.37: Replacing the hyphens with spaces

The filter can be used again to check the success of the replace values operation. 
Figure 5.38 shows that the hyphens were successfully replaced.
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Figure 5.38: Using a filter to check that the replace values operation worked

Changing the case of text
Next, we will change the case of the text in the [Source.Name] column from lowercase 
to capitalize each word.

1.	 Click on the Source.Name column.
2.	 Click Transform | Format | Capitalize Each Word (figure 5.39).

Figure 5.39: Capitalizing each word of the Source.Name column
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Data types and renaming columns
We will now perform our final checks on the names of the columns and their data 
types.

There are a few columns that need renaming. Double-click on the headers and 
rename the following columns, as shown in figure 5.40.

●	 Source.Name to Region
●	 Product to Product ID
●	 Store to Store ID

There are no data type changes to make; however, it is always wise to check the data 
type of each column:

Figure 5.40: Completed column names and data types

Importing data from files stored on 
OneDrive/SharePoint
Our final query requires importing data from an Excel workbook stored on 
SharePoint/OneDrive. This Excel file contains data relating to the products that we 
sell.

When creating a connection to the document, in this case, an Excel file, we want to 
use the Web connector and provide the OneDrive file path. This will ensure that the 
connection works from other computers and for other users.

Connecting to the local file, as we did in the previous example, is also fine. However, 
it would only work on this computer.

So, before we start the Web connector, we need to find and take a copy of the OneDrive 
file path. There are a few methods to do this. Let us see three different methods.

The first method is to get the file path from SharePoint online.
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1.	 From SharePoint online, locate the products.xlsx Excel workbook.
2.	 Click on the products.xlsx workbook to select it.
3.	 From the details pane on the right, click the Copy direct link button (figure 

5.41):

Figure 5.41: Getting the file path of the document from SharePoint online

The copied file path will look like the following. My products.xlsx file has been 
saved into a document library named ExcelFiles.

https://computergaga.sharepoint.com/sites/PowerBIFiles/ExcelFiles/products.xlsx

Note: If the details pane is not visible, click the information icon at the end of the 
toolbar in SharePoint online.

The next method is to copy the file path from OneDrive online.
1.	 From OneDrive online, locate the products.xlsx workbook.
2.	 Click on the workbook to select it.
3.	 Click the Open the details pane button (figure 5.42).
4.	 Click the Copy direct link button to copy the file path.
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Figure 5.42: Copying the file path of a document from OneDrive online

The copied file path is the same as the one copied from SharePoint online.

The final method is to copy the path from within the Excel application. The path 
that is copied from here is slightly different to the previous methods, so it requires a 
minor edit before we can use it in the Web connector.

1.	 With the products.xlsx workbook open in Excel, click File | Info.
2.	 Click the Copy path button (figure 5.43).

Figure 5.43: Copying the file path from within the Excel app

The copied file path will look like the following. Before it can be used in the Web 
connector, we need to remove the “?web=1” text from the end.

https://computergaga.sharepoint.com/sites/PowerBIFiles/ExcelFiles/products.
xlsx?web=1
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Now that we have the SharePoint/OneDrive file path, we can connect to this data 
source using the Web connector.

1.	 From within the Power Query Editor, click the New Source list | Web.
2.	 In the From Web window (figure 5.44), paste the OneDrive file path into the 

URL box. Click OK.

Figure 5.44: Pasting the OneDrive file path into the URL box of the Web connector

You may be prompted for how you want to access the Web content, especially if it is 
your first time connecting to this Web content in Power BI (figure 5.45).

There are five authentication methods:
●	 Anonymous: Used when the Web page does not require any credentials. For 

example, public sites such as Wikipedia.
●	 Windows: Used if the Web page requires your Windows credentials.
●	 Basic: Used if the Web page requires a simple username and password.
●	 Web API: Used if an API key is used to authenticate access to the Web 

resource.
●	 Organizational account: Used if the Web page requires organizational 

account credentials. For example, access to a SharePoint site.

I will use my organizational account to access the products.xlsx file that is stored 
on my Computergaga SharePoint site.

1.	 Click Organizational account (figure 5.45).
2.	 Click Sign in and follow the process of signing in using your credentials.
3.	 Select the level that you want to use these credentials for and click Connect.
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Figure 5.45: Signing into SharePoint with your account credentials

The Navigator window lists all the tables, worksheets, and defined names from the 
Excel workbook (figure 5.46). Our product data is split into three separate tables—
Beverages, Cakes, and Food.

We want to import all the tables from the workbook. There are currently three tables, 
but this may change, so we will import everything from the workbook and filter out 
any data structure that is not a table.

1.	 Right-click on the folder (the Excel workbook) and click Transform Data 
(figure 5.46).

Figure 5.46: Loading all the objects of the workbook into Power Query
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All the tables and worksheets are loaded into the Power Query Editor (figure 5.47).

Note: You may have noticed that when you click on the folder, the OK button is 
disabled. You can see this in figure 5.46. So, right-clicking is a neat trick to import 
everything from the workbook. Bear in mind functionality such as this may have 
changed at the time you read this book.

Figure 5.47: Tables and worksheets loaded to the Power Query Editor

Combine all tables into one
We want to combine the data from all the tables into one table, but before we do this, 
we must first filter out the worksheets. These sheets contain the same data as the 
tables but in a less structured format. The tables are preferable.

1.	 Click the filter arrow for the Kind column.
2.	 Uncheck the Sheet box and click OK (figure 5.48).

Figure 5.48: Filtering out the sheets
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3.	 Select both the Name and Data columns, right-click on the Data column and 
click Remove Other Columns (figure 5.49).

Figure 5.49: Removing other columns that are not required

This removes columns that are not required in the final combined table.

Now, we will combine the data from all the tables into one.

Tip: You can click in the cell to the right of the word “Table” (do not click on the 
word “table”) to see a preview of its data below.

1.	 Click the Expand data button in the Data column header (figure 5.50).
2.	 From the list, you can choose which columns to extract from the tables. In 

this example, we want all of them. So, leave all the column boxes checked.
3.	 Uncheck the Use original column name as prefix box. Click OK.

Figure 5.50: Expanding the data from the tables
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The data from all the tables is combined into one. Figure 5.51 shows the first 10 rows 
of the combined table:

Figure 5.51: Combined data from all the tables.

Data types and renaming columns
As usual, our final steps are to check the names and data types of the columns of the 
table and make any necessary changes.

The Name column contains the name of the tables that the data has come from. These 
are the category that the product is assigned to.

1.	 Double-click on the Name column header and name it Category (figure 5.52).
	 While we are renaming objects, the query also requires renaming. It is 

currently using the OneDrive path as its name.
2.	 Right-click the query name in the Queries pane and click Rename. Name the 

query Products.

Figure 5.52: Renamed category column and Products query
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	 The Product ID, Product, and Price columns all require their data types to 
be changed.

3.	 Change the data type of the Product ID and Product columns to Text.
4.	 Change the Price column data type to a Fixed decimal number. Figure 5.53 

shows this being done by clicking the data type button in the column header.

Figure 5.53: Changing the price column to a Fixed decimal number data type

All the data has now been connected to and transformed. It is time to load it to 
Power BI for us to begin modeling further.

Click Home | Close & Apply.

Figure 5.54 shows all the tables loaded into Power BI Desktop and shown in the Data 
pane of the report view.

Figure 5.54: All tables loaded into Power BI
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Managing data source settings
Power BI provides an easy way for you to manage your data source settings. For 
example, to change the location of a file or edit the sign-in credentials for data 
sources such as SharePoint.

Note: This is an important topic and especially prevalent in this book. If you 
follow along using the provided Power BI files at each chapter, their file paths 
will be different to those on your computer.

To open the data source settings, click Home | Transform data list | Data source 
settings (figure 5.55).

Figure 5.55: Accessing the data source settings

Data sources in the current file
The Data source settings window lists all the data sources in the current file (figure 
5.56).

This is the default option, but you can switch between the Data sources in current 
file and Global permissions using the option buttons near the top of the window.

Let us say we needed to change the folder path of our sales folder. Maybe a colleague 
has downloaded the CSV files to a different folder.

1.	 Click on the sales folder data source.
2.	 Click Change Source (figure 5.56).
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Figure 5.56: Changing the location of a data source

3.	 Either edit the folder path from the Folder path box or click the Browse button 
to navigate to and select the new folder path (figure 5.57). Click OK.

Figure 5.57: Edit the folder path or browse to its new location
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Changing global permissions
You can also edit the global permissions of Power BI in this window. For example, 
different websites, apps, and OneDrive permissions you may have created in Power 
BI.

Click the Global permissions option in the window to view all your permissions 
(figure 5.58).

You can see the permissions for accessing SharePoint and the imdb.com website 
from the previous chapter in the window.

Figure 5.58: Global permissions for your Power BI connections

To edit the permissions for SharePoint,
1.	 Click on the SharePoint/OneDrive data source.
2.	 Click Edit Permissions.
3.	 From the Edit Permissions window (figure 5.59), click Edit to change your 

access credentials.
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Figure 5.59: Editing the credentials for a SharePoint connection

4.	 Click Sign in as different user and follow the process to change the 
account or login with a different password. Click Save:

Figure 5.60: Sign in as a different user to change the login credentials

Changing source in the Power Query Editor
As an alternative to using the data source settings, you can edit the data source 
within the Power Query editor.

1.	 From any view of the Power BI window, click Home | Transform Data to 
open the Power Query Editor.
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Note: You can also access the data source settings from the Power Query 
Editor window by clicking Home | Data source settings.

	 Let us imagine that the Stores.xlsx file that we imported earlier has moved 
location, and we need to re-direct our connection to the new file path.

2.	 Click the Stores query in the Queries pane to select it (figure 5.61).

Figure 5.61: Selecting the query to change from the Queries pane

3.	 Click the Source step in the Applied Steps.
4.	 Edit the file path or paste the new file path in place of the old one in the 

Formula bar (figure 5.62).

Figure 5.62: Changing the file path of a connection in the Formula bar

	 Alternatively, click the gear icon on the Source step and browse to the new 
file path using a window. Click OK.
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Figure 5.63: Changing the file path of a connection using the UI

5.	 Click Home | Close & Apply to load the queries back to Power BI.

Note: You can edit any step of a query at any time by coming back to the Power 
Query Editor. Some steps offer a gear icon to make a change using the UI, and 
others require editing in the Formula bar.

Conclusion
In this chapter, we learnt how to connect to multiple different data sources using 
Power Query. This included multiple files from a folder, files stored on OneDrive or 
SharePoint and PDF files.

We performed simple transformations using the Power Query UI to prepare the data 
for analysis in Power BI.

In the upcoming chapter, we explore more data transformations possible in Power 
Query. This includes performing merge and append queries and working with 
international number formats and calculated columns.

Questions
Here are some questions to test what you have learnt in this chapter:

	 1.	 Which of the following are different types of storage modes in Power BI?
	 a.	 DirectQuery
	 b.	 Import
	 c.	 Dual
	 d.	 All of the above.
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	 2.	 Power Query is case-sensitive. You must ensure when setting filters to match 
the correct case.

	 a.	 True
	 b.	 False
	 3.	 What is the correct path to follow to change the case of a column in Power 

Query?
	 a.	 Click on the column > Transform > Format
	 b.	 Click on the column > Home > Change Case
	 c.	 Click on the column > Home > Format
	 d.	 Click on the column > View > Text > Change Case
	 4.	 Which is the correct connector to use when importing data from a file on 

OneDrive or SharePoint?
	 a.	 Excel Workbook
	 b.	 Text/CSV
	 c.	 SQL Server
	 d.	 Web.

Join our book's Discord space
Join the book's Discord Workspace for Latest updates, Offers, Tech happenings around the 
world, New Release and Sessions with the Authors:

https://discord.bpbonline.com



Introduction
In the previous two chapters, we have used Power Query to perform a variety of data 
transformations to prepare our data for analysis. These include splitting columns, 
changing the case of text, replacing values, and appending queries.

In this chapter, we explore further data transformations that I feel deserve some 
coverage in this book. These transformations are incredibly useful. It is important 
that a user of Power BI is familiar with these functionalities.

We will start by looking at merge queries. These queries have multiple uses. We will 
outline the different join types and then see two types of merge queries in action.

Next, we will explore a few date transformations in Power Query. Dates can appear 
in all shapes and sizes, so we will see a few examples of how to handle different date 
formats that you may receive when importing data from sources such as Excel and 
CSV files.

Then, we will look at performing different calculations in Power Query, including 
conditional columns, rounding values, and some date calculations. And finally, we 
see unpivoting columns. This is a favorite tool for many Power Query users.

Chapter 6
More Data 

Transformations
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Structure
In this chapter, we will cover the following topics:

●	 Merge queries
●	 Date transformations
●	 Calculations in Power Query
●	 Unpivoting columns

Objectives
After reading this chapter, you will be able to perform some of the most important 
transformations in Power Query, including merge queries, unpivoting columns, and 
adding calculated columns to a table.

Following on from the previous two chapters, this concludes the Power Query part 
of this book. By the end of this chapter, you will have a detailed understanding of 
the role that Power Query plays and how to use it to work with data and prepare it 
for analysis in Power BI.

Merge queries
File: merge-queries.pbix

Merge queries are a very powerful transformation in Power BI. There are many uses 
of merge queries and six different join kinds to cater to those needs.

We saw an example of an append query in the previous chapter to stack the data 
rows from one query to another. Although append queries are used to add rows to 
a query/table, Merge Queries are typically used to add columns from one query to 
another.

In Power BI, we are often getting data from different sources culminating in a model 
with many queries. Merge Queries is a useful tool to clean our model by combining 
the data from different queries in Power Query.

The different join kinds
There are six different types of join available when performing a merge query. These 
are known as Join Kinds and are used to specify how we would like to join the two 
queries.
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Each Join Kind will return a different result, so it is important to become familiar 
with the different types of joins and their behavior.

Figure 6.1 shows the list of different Join Kinds in the Merge window. When merging 
queries, the first query/table is referred to as the Left table, and the second table is 
referred to as the Right table. Please refer to the following figure:

Figure 6.1: Join kinds in the Merge window

The following is an explanation of the six different join types.
1.	 Left Outer: All rows from the first table and only those that match from the 

second. This type of merge is often referred to as a typical lookup that you 
may perform in Excel. This is the default and most used type of merge. It is 
used to add columns to a table from another table. If no match is found in the 
second table, a null value is returned.
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2.	 Right Outer: Returns all rows from the second table regardless of whether 
there is a match in the first. The rows where there is no match in the first table 
will return null values. This merge is a reverse of the first join kind.

3.	 Full Outer: The merge will return all rows from both the first and second 
tables matching the rows that it can. This ensures that all records from both 
tables are returned.

4.	 Inner: This merge type only returns the matching rows (the records that 
appear in both tables). Any rows without a match in the first or second tables 
will not be returned.

5.	 Left Anti: The Anti merge types return the rows that appear in one table and 
not the other. For the Left Anti, this means it returns all rows in the first table 
that do not have a match in the second table. The columns returned for the 
second table will all contain null values due to the nature of this merge.

6.	 Right Anti: The Right Anti is the reverse of the Left Anti join type. It will 
return only the rows that appear in the second table and not the first. The 
columns returned for the first table will all contain null values.

Let us look at two merge query examples.

Left Outer Join—adding a column to a table
For the first example, we will merge the tblProducts and tblCategories tables in 
the merge-queries.pbix file provided.

A snapshot of the tblProducts table is shown in figure 6.2. The table contains 
information about products that includes a Category Code column. This column 
uniquely identifies the different categories that a product is assigned to.

Figure 6.2: tblProducts table with category code column
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Figure 6.3 shows the tblCategories table. It contains three different categories. The 
Code column has data that contains matches to rows in the Category Code column 
of tblProducts.

Figure 6.3: tblCategories table with three product categories

We will perform a merge query using the default Left Outer join merge type to add 
the category name information to the tblProducts table.

1.	 Click the tblProducts table in the Queries pane to select it.
2.	 Click Home | Merge Queries (figure 6.4):

Figure 6.4: Starting a merge query from the tblProducts table

When merging queries, there is a list arrow on the Merge Queries button that 
provides the options to merge to the existing query or merge to a new query  
(figure 6.5).
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In this example, we will merge to the existing tblProducts query to add a column 
to that query.

If we choose to merge to a new query, it will create a new query that references the 
tblProducts query as its source. tblProducts would remain unchanged.

Figure 6.5: Merge to the existing query or a new query

In the Merge window (figure 6.6), the tblProducts query is already selected as the 
first table.

1.	 Click the list arrow and select tblCategories as the second table for the 
merge operation.

2.	 To select the matching columns, click the Category Code column in the first 
table and then the Code column in the second table.

The columns highlight in grey to indicate their selection, and a message appears at 
the bottom of the window to show how successful the matching process was.

In figure 6.6, the message says that it successfully matched 20 of 20 rows. So, all 
rows in the first table have a matching value in the second table. Please refer to the 
following figure:

Note: You can select multiple matching columns when merging tables. Simply 
select the matching column pairs in order whilst holding the Ctrl key on the 
keyboard. 

1.	 Click OK.
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Figure 6.6: Merging two queries with a left outer join

Figure 6.7 shows the result of the merge. A tblCategories sub-table has been added 
in a column to the end of the tblProducts query. And the Merged Queries step has 
been added to the Applied Steps list.

Figure 6.7: Merged Queries step and new column added to the tblProducts query
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We now need to expand the table to choose the columns that we want to add to the 
tblProducts table. In this example, we only want the Category column, but you can 
include as many columns as required.

1.	 Click the double-arrow button next to the tblCategories column name 
(figure 6.8).

2.	 Uncheck the Use original column name as prefix box.
3.	 Uncheck the Code box, as we only want to add the Category column.
4.	 Click OK.

Figure 6.8: Expanding the table to choose the columns to merge

	 The Category column is added to the existing tblProducts query, and the 
Expanded tblCategories step is added to the Applied Steps list (figure 6.9).

	 Tip: The expanded tblCategories applied step has a gear icon. So, later, you 
can easily re-visit the step and change the columns that are included in the 
merge operation.

Figure 6.9: Category column added to the existing tblProducts table
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	 With the Category column added, we no longer require the Category Code 
column in tblProducts. It has fulfilled its purpose of creating a match 
between the rows of the two tables.

5.	 Right-click on the Category Code column header and click Remove.
	 Figure 6.10 shows the Removed Columns step added to the Applied Steps list.
	 The act of removing the column used to match the two queries can be 

confusing when you first start using merge queries. Many expect that it will 
break the merge.

	 However, because this step occurs after the Merged Queries step, this is 
perfectly fine. And we only want to load the tables and columns to Power BI 
that we are going to use from that point on. So, removing the column is good 
practice.

Figure 6.10: Removed columns step is performed after the merge operation

	 In figure 6.11, you can see the completed merged table:

Figure 6.11: tblProducts with the merge operation complete

Left Anti Join—removing rows from a table
For a second example of the use of merge queries, we will see the Left Anti Join type.
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Continuing with the tblProducts query from the previous merge, we will merge 
it with a query named tblDiscontinued to remove the product rows where that 
product is no longer sold.

Figure 6.12 shows the tblDiscontinued query. It contains the two products that are 
no longer sold, and we want them removed from the tblProducts query.

Figure 6.12: Query with products that have been discontinued

1.	 Click on the tblProducts query to select it.
2.	 Click Home | Merge Queries.
3.	 In the Merge window (figure 6.13), click the list arrow and select 

tblDiscontinued for the second table.
4.	 Click on the Product ID column in the first table, then click the Product ID 

column in the second table to specify them as the matching columns.
5.	 Click on the Join Kind list arrow and click Left Anti.

Figure 6.13: Selecting the matching columns and the Left Anti join kind
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	 A message is shown at the bottom of the window stating that The selection 
excludes 2 of 20 rows from the first table.

6.	 Click OK.
	 Figure 6.14 shows the result of the Left Anti merge operation. The 

tblDiscontinued sub-table is added, and only 18 rows are returned in the 
query:

Figure 6.14: The two rows are excluded from the merge result

	 The purpose of the merge was to remove the matched rows, so we have no 
requirement for the column that has been added. Let us remove it.

7.	 Right-click on the tblDiscontinued column header and click Remove.
	 Remember, these actions are all recorded in the Applied Steps list and can 

be edited or removed at any time if required. In figure 6.15, you can see both 
merge query operations that we performed listed in the Applied Steps.

	 These steps can be renamed for better documentation of your queries. The 
default step names are not very meaningful.
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Figure 6.15: Completed steps with the two merge queries

Note: In practice, it would be better to perform these two merge queries in reverse 
order to how they are demonstrated here. Removing unnecessary rows before 
looking up their category would be more logical.
They are shown in this order for a better learning experience. To show the default 
Left Outer join before seeing another example. 

Establishing the date data type
File: dates-and-calculations.pbix

Many queries contain one or more date columns, especially fact tables.

Dates come in many shapes and sizes, and because of this, they are not always 
recognized by Power Query when it runs the automatic Changed Type step.

Let us see a couple of examples of unrecognized dates and how to correct them and 
apply the date data type.

Using the locale data type
Figure 6.16 shows the Customers table in the dates-and-calculations.pbix file. The 
DoB column contains the date of birth for each customer.

Power Query has performed its automatic Changed Type step, but the dates have not 
been correctly understood. You can see some of the dates are aligned to the left of the 
column, and others are aligned to the right:
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Figure 6.16: DoB column contains the unrecognized date

This is because the dates are in an MDY format. The regional settings on my version 
of Power BI Desktop are set to English (United Kingdom). Therefore, my version of 
Power Query is expecting a date in the DMY format.

Some dates are not recognized due to the month number (this is the day really) being 
greater than 12. And other dates, which Power Query believes it understands, are 
stored as the wrong date.

The data type of the DoB column is currently set to alphanumeric. If we tried to 
change the data type to the Date type, the unrecognized dates would return errors 
(figure 6.17).

Figure 6.17: Errors returned when applying the Date data type

Fortunately, there is a very simple fix for this issue, the Locale data type.
1.	 Click the change type button in the DoB column header and click Using 

Locale (figure 6.18):
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Figure 6.18: Using the Locale data type

2.	 In the Change Type with Locale window, select Date from the Data Type list 
(figure 6.19).

3.	 Select English (United States) from the Locale list. Click OK.

Tip: A quick way to jump to locales such as English (United Kingdom) or English 
(United States) is to type “f” when in the list of locales. It jumps to the locales that 
begin with an “f”. The English locales are just before this. Faster than scrolling at 
times.

Figure 6.19: Change type with locale to recognize English (United States) dates
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In figure 6.20, you can see the corrected dates.

Using the English (United States) locale fixed them, and they are formatted in the 
English (United Kingdom) format. This is specified by my regional settings:

Figure 6.20: Dates fixed by using the locale data type

The Using Locale data type is very useful when working with international number 
formats and is not specific to only handling dates.

Converting ISO 8601 Dates
In this example, we will look at converting dates stored in the ISO 8601 format of 
yyyymmdd to the Date data type.

Figure 6.21 shows the Customers table in the dates-and-calculations.pbix file.

The Date Joined column contains dates in the ISO format. As there are no delimiters 
in the date format, the Whole Number data type was automatically applied by 
Power Query.

Figure 6.21: ISO dates stored as whole numbers
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We cannot change it to the Date data type directly. This would result in errors for all 
the values.

First, we change it to the Text data type. Then we change it to the Date data type as 
a separate step.

Click the change type button in the Date Joined header and click Text.

Figure 6.22 shows the Text data type applied. Not much improvement yet.

Figure 6.22: Converting the ISO dates to text values

1.	 Click the change type button in the Date Joined header and click Date.
	 A message appears asking if you would like to change the existing changed 

type step or add a new changed type step for this conversion (figure 6.23).
2.	 Click Add new step. It is important that we preserve the previous change to 

the Text data type.

Figure 6.23: Adding a new Changed Type step
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The dates are now formatted correctly. In figure 6.24, you can see the corrected dates 
and the two separate steps added to the Applied Steps list. The steps have been 
renamed for better documentation of the query.

Note: Another approach to convert the ISO dates could have been to use the 
Column from Examples feature shown in Chapter 4, Creating a Simple Power BI 
Report. There are often many methods to achieving the transformation that you 
need in Power Query. 

Figure 6.24: ISO dates validated with the Date data type

Calculations in power query
File: dates-and-calculations.pbix

There are many calculations that you can perform in Power Query while writing 
little to no M code (the language of Power Query).

Let us look at some examples, including basic mathematical calculations, date 
functions, inserting conditional columns, and rounding values.

The Power Query UI provides buttons to perform a variety of calculations on both 
the Transform and Add Column tabs.

Figure 6.25 shows the Transform tab on the Ribbon. The Number Column and Date 
and Time Column groups provide easy access to many formulas. Using the formulas 
on the Transform tab will change the values in the existing column.
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Figure 6.25: Calculations on the Transform tab of Power Query

Figure 6.26 shows the formulas on the Add Column tab of the Ribbon. These formulas 
would not change the existing column values but would add a new column with the 
formula results.

The same formulas are available here, as were seen on the Transform tab. There are 
additional formulas at the start of the Ribbon, though, including Custom Column, 
Conditional Column, and Index Column. Please refer to the following figure:

Figure 6.26: Calculations on the Add Column tab of Power Query

Mathematical calculations
Power Query provides a list of standard mathematical calculations on both the 
Transform and Add Column tabs to make them easier to apply.

These calculations include adding, multiplying, percentage of, and modulo 
operations, among others.

For our example, we will use the Data table in the dates-and-calculations.pbix 
file. We will apply a Pound Sterling to US Dollar exchange rate formula to the Value 
column.

The Pound Sterling to US Dollar exchange rate is currently at 1.32. So, we will 
multiply each of the values in the column by 1.32.

1.	 Click on the Value column to select it.
2.	 Click Transform | Standard | Multiply (figure 6.27).
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Figure 6.27: Applying the multiply calculation to values

3.	 Type “1.32” in the Value box of the Multiply window. Click OK.

Figure 6.28: Entering the number to multiply the column values by

Each of the values in the column is multiplied by 1.32, and the results returned.

In figure 6.29, you can see the resulting Value column. The image also shows the 
Formula Bar and the Multiplied Column step added to the Applied Steps list. 
Please refer to the following figure:
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Figure 6.29: Results of the exchange rate formula

In the formula, you can see that table.TransformColumns function was used. You 
can also make out the * 1.32 calculation, and the data type is set as number. By 
exploring the results of Power Query actions, you will become more familiar with 
the M language.

Rounding values
Following the previous formula, let us now look at rounding the values returned 
from that calculation. We will round the values to two decimal places.

1.	 Click on the Value column to select it.
2.	 Click Transform | Rounding | Round (figure 6.30).

Three rounding calculations are available from the UI in Power Query—Round Up, 
Round Down, and Round.

Figure 6.30: Rounding calculations available from the UI in Power Query
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3.	 In the Round window (figure 6.31), type “2” for the number of Decimal Places. 
Click OK:

Figure 6.31: Rounding values to two decimal places

The numbers in the Value column are rounded to two decimal places, and a Rounded 
Off step is added to the query (figure 6.32).

Note: The rounding method used by Power Query is to round tied values to the 
nearest even number (known as “Bankers rounding”). This means that the value 
6.45 would round to 6.4 if rounded to one decimal place. However, 6.55 would 
round to 6.6. 

Figure 6.32: Rounded-off step added, and the values transformed

Adding and editing M code
Many calculations are available from the UI in Power Query. However, as you 
progress your Power Query knowledge, you will begin to write your own 
calculations, beyond the UI.
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Power Query offers a few areas where you can write your own M code. These include 
the Formula Bar, Custom Columns, and the Advanced Editor.

Let us look at doing a little Formula Bar editing now to change the rounding method 
used in the previous example, and then, to define a data type in the same step.

Changing the rounding method
By default, when you use the Round calculation offered from the Transform and Add 
Column tabs (as we did in the last calculation), Power Query performs the rounding 
method called RoundingMode.ToEven.

This means that Power Query rounds all tied values to the nearest even number. 
This is known as “Bankers Rounding”.

So, the value 9.225, when rounded to two decimal places, would be round to 9.22. 
This is because 9.22 is a closer even number than 9.24, and Power Query rounds to 
the nearest even number.

You may have expected and preferred that the result of this tied value be 9.23. To 
specify this, we will edit the Round function to change the rounding method that is 
used.

1.	 Ensure that the last step in the query, Rounded Off, is selected. This will show 
the M code for that step in the Formula Bar.

	 Tip: If you cannot see the Formula Bar, click View | Formula Bar.
2.	 Click in the Round function before the closing bracket and type a comma (,), 

as shown in figure 6.33. A syntax box appears showing the arguments of the 
Round function and additional helpful information:

Figure 6.33: Formula bar showing the arguments for the Round function

	 The box shows that we are in the roundingMode argument of the function.
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3.	 Start typing “Rounding” into the Formula Bar, and the Intellisense list 
appears, showing the options that match the entered text (figure 6.34).

Figure 6.34: The different rounding modes of Power Query

4.	 Click on the RoundingMode.AwayFromZero option, or press Tab on the 
keyboard, to enter it into the formula.

This rounding mode is the most common rounding method used. Numbers less 
than 5 round down, and numbers 5 and above round up.

Figure 6.35 shows the completed Round function and the resulting values. In this 
example, the values have not changed because there are no tied values. However, 
this may change when the data is refreshed, so it is important to specify the desired 
rounding method. Please refer to the following figure:

Figure 6.35: Round function with the rounding mode specified

The following M code is the complete code for this step:

= table.TransformColumns(#”Multiplied Column”,{{“Value”, each Number.
Round(_, 2, RoundingMode.AwayFromZero), type number}})
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Defining a data type
Let us make another edit to the M code of that step to define a data type. This is a 
useful technique, especially when adding columns, as it reduces the number of steps 
in a query, therefore, reducing clutter.

In figure 6.36, you can see that the last step of our query currently defines the data 
type as a decimal number. This is visible in the M code but also by the icon in the 
header of the Value column.

Let us change this to the Fixed Decimal Number data type, also known as the 
Currency data type.

Figure 6.36: Changing the data type within the transformation step

Click in the formula and replace the text “type number” with “Currency.Type”. 
Press Enter.

Tip: You can learn the M code for a specific data type easily by performing the data 
type change and then looking at the M code created for that step. You can then 
delete the step and type the code that you saw it generate.

In figure 6.37, you can see the Currency data type applied to the same Rounded Off 
step. This is a more efficient approach than creating an additional Changed Type step 
(unless other types need to be specified):
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Figure 6.37: Currency data type specified within the transformation step

Date functions—calculating age
Power Query contains many useful date calculations within the UI, making them 
very quick and easy to use.

Figure 6.38 shows the list of date calculations available from the Transform or Add 
Column tabs of the Ribbon. There are some terrific calculations in here.

When the Month option is selected, a sub-menu is activated to show the options like 
End of Month, Days in Month, and Name of Month. Please refer to the following 
figure:

Figure 6.38: Date calculations in Power Query
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For this example, we will add a column and calculate the age of customers using a 
date of birth column.

We will be using the Customers query in the dates-and-calculations.pbix file.
●	 Click on the DoB column to select it.
●	 Click Add Column | Date | Age (figure 6.39).

Figure 6.39: Calculate age from date of birth

A new column named Age is added to the end of the table. In figure 6.40, you can 
see that the results have been returned in the duration data type. It has returned the 
number of days difference and a time value.

Figure 6.40: Age calculation returns the result in the duration data type
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This is not the result that we need, so we will add further transformation steps.

We will convert the result into the number of years and then round it down to the 
nearest integer.

●	 Click on the Age column to select it.
●	 Click Transform | Duration | Total Years (figure 6.41):

Figure 6.41: Transform the duration to total years

The Age column now shows the total years as a decimal value (figure 6.42):

Figure 6.42: Total years calculation and added step
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To remove the decimal part of the result, we will round down to the nearest integer. 
As we are calculating their age, it is important we round down at this step.

●	 Click on the Age column to select it.
●	 Click Transform | Rounding | Round Down (figure 6.43).

Figure 6.43: Rounding down the age values to remove the decimal part

Figure 6.44 shows the completed Age column with the three steps added to the 
Applied Steps list:

Figure 6.44: Rounded down step added to complete the age calculation

Inserting conditional columns
Power Query provides a command on the Add Column tab of the Ribbon to insert 
basic conditional columns to your queries.

In this example, we will use the Data query in the dates-and-calculations.pbix 
file.
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This query has a column that contains the quantity of an item ordered. We will test 
this column and assign the groupings X Large, Big, Medium, and Small, depending 
on the number ordered.

1.	 From the Data query, click Add Column | Conditional Column.
	 The Add Conditional Column window appears. We will now complete all 

the relevant fields, as shown in figure 6.45.
2.	 Type Qty Size for the New column name.
3.	 Click the Column Name list arrow and select Qty for the column to test.
4.	 Click the Operator list arrow and select is greater than or equal to as the 

operator.
5.	 Type “120” for the Value field.
6.	 Type “X Large” for the Output. It is important that we begin with testing the 

largest quantity and work toward the smallest.

Note: You can also select a column using the button to the left of the Value 
and Output fields instead of typing values. This can be useful to test one 
column’s value against another column.

	 Click the Add Clause button to insert another row for the second condition.

Figure 6.45: Adding a conditional column in Power Query

7.	 For this condition, select the Qty column, is greater than or equal to for the 
Operator, type “85” for the Value, and type “Big” for the Output.

8.	 Click Add Clause.
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9.	 For the third logical test, select the Qty column, which is greater than or 
equal to for the Operator, type “35” for the Value, and type “Medium” for the 
Output.

10.	 In the Else field, type “Small”. Click OK.

Note: Power Query is case-sensitive, so if you are testing text values, ensure to 
enter the values in the correct case. 

Figure 6.46 shows the Qty Size column added to the query. Each group name has 
been correctly assigned based on the value in the Qty column:

Figure 6.46: Qty Size column added with the formula shown

Check the Formula Bar for this step. It is useful to familiarize yourself with the M 
language when possible. You can make edits to the formula in the bar or by clicking 
the gear icon beside the step in the Applied Steps list.

Let us edit the code in the Formula Bar to define the text data type within the same 
step.

Click at the end of the formula inside the final closing bracket and type the following 
small bit of code. This is shown in figure 6.47.

, type text

The comma gives us access to the columnType argument of the table.AddColumn 
function. Type text defines the text data type.

The following is the complete M code for this step:

= table.AddColumn(#”Rounded Off”, “Qty Size”, each if [Qty] >= 120 then “X 
Large” else if [Qty] >= 85 then “Big” else if [Qty] >= 35 then “Medium” 
else “Small”, type text)
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Figure 6.47: Editing the formula to define the data type

Inserting a Conditional Column is great, but it is only useful for creating basic 
conditional statements. Inserting a Custom Column and writing your if statements 
using M offers much greater flexibility than the Conditional Column method.

By writing M, you can create more complex logic that includes operators such as And 
Or, you can use other M functions within the conditional statements, and you can 
perform calculations with other column values.

However, this goes beyond the scope of this chapter. The aim is to look at powerful 
calculations in Power Query, mainly using the options available on the Ribbon. I 
encourage you to learn more and try and create more complex conditional statements 
for practice.

Unpivoting columns
File: unpivot.pbix

When you ask a Power Query user, what is it that first made you go “Wow” in Power 
Query? Unpivoting Columns is a very commonly heard answer.

It, therefore, had to be included as one of the data transformations before we dive 
into other aspects of Power BI.

Unpivoting columns convert header values into a single column and place all values 
that belong to that header in a column alongside them. This is also commonly 
referred to as flattening a table.
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Note: The Unpivoting Columns tool is often mistakenly confused with a tool 
called Transpose. The Transpose tool flips the entire table from rows to columns 
or vice versa.

Figure 6.48 shows the results of unpivoting columns in Power Query:

Figure 6.48: Diagram that illustrates the result of unpivoting columns 1

The header values in green are converted into a single column named Attributes. 
The values in blue are placed in a single column named Values and sit beside the 
header they belong to.

Let us see unpivoting columns in action. In this example, we will use the SalesbyCity 
table in the unpivot.pbix file. This table is shown in figure 6.49.

Figure 6.49: SalesbyCity table with city values in the header row

We have product values in a column, city values in a header row, and sales values 
that correspond to that product and city.

1	 https://support.microsoft.com/en-us/office/unpivot-columns-power-query-0f7bad4b-9ea1-49c1-
9d95-f588221c7098
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When unpivoting columns, you get the option to unpivot the selected columns or to 
unpivot the unselected columns. It is worth considering what the best approach for 
your data is. Does your data have a regular set of columns? Or is it irregular?

With the SalesbyCity table, we want to unpivot the columns that contain the city 
header values.

We will use the method to unpivot all columns except the Product column. This will 
ensure that our query continues to work when we refresh our reports in the future. 
Even if different city columns appear in the table.

1.	 Click on the Product column to select it.
2.	 Click Transform | Unpivot Columns list arrow | Unpivot Other Columns 

(figure 6.50).

Figure 6.50: Unpivot all columns except the Product column

Figure 6.51 shows the result of unpivoting the columns. The Attribute and Value 
columns are created for the unpivoted columns’ values.

Tip: You can also right-click on the selected columns to access all three Unpivot 
Columns options.

This flattened table is the result that we needed to effectively analyze the sales data 
by city:
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Figure 6.51: Attribute and Value columns created for the unpivoted column values

To complete the table, we will rename the Attribute and Value columns to City and 
Total, respectively.

To avoid adding an additional step to the query, let us edit the M code for this step. 
The following M code is shown in the formula bar for the Unpivoted Other Columns 
step:

= table.UnpivotOtherColumns(#”Changed Type”, {“Product”}, “Attribute”, 
“Value”)

Edit the Attribute header to City and the Value header to Total, as shown in the 
following completed M code.

= table.UnpivotOtherColumns(#”Changed Type”, {“Product”}, “City”, “Total”)

Figure 6.52 shows the completed query with the renamed headers:

Figure 6.52: Completed query with the renamed headers
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Conclusion
In this chapter, we learnt more data transformations that are possible in Power Query. 
We saw the power of merge queries and learnt the different joint types available and 
when to use them.

Working with dates is an essential skill for someone working with data, and we learnt 
how to perform different transformations on different date formats and structures.

We also saw the different calculations built into Power Query that can be used easily 
through the UI. But also how you can make some simple edits to the M code to take 
your calculations further and reduce the steps of your queries.

Finally, we used the Unpivot Columns tool of Power Query. An incredibly popular 
tool to convert pivoted columns into columns of a table.

In the upcoming chapter, we return to the sales-report.pbix report that we were 
preparing in Chapter 5, Getting and Shaping Data. We will prepare the data model for 
the report by creating relationships between the tables, formatting the columns, and 
hiding any fields that will not be used within the visuals of our report.

Questions
Here are some questions to test what you have learnt in this chapter.

	 1.	 Which of the following can be found in the date calculations list in Power 
Query?

	 a.	 Days in Month
	 b.	 End of Month
	 c.	 Age
	 d.	 All of the above
	 2.	 Which of the following is not a join type?
	 a.	 Inner
	 b.	 Complete
	 c.	 Left Outer
	 d.	 Left Anti
	 3.	 What is the correct path to unpivot columns in Power Query?
	 a.	 Click on the columns > Transform > Unpivot Columns
	 b.	 Click on the columns > File > Unpivot Columns
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	 c.	 Click on the columns > Add Column > Unpivot Columns
	 d.	 Click on the columns > Home > Unpivot Columns
	 4.	 Which join type is used to pull across values for all matching items in the first 

table?
	 a.	 Lookup
	 b.	 Left Anti
	 c.	 Full Outer
	 d.	 Left Outer
	 5.	 Which of the following are calculation groups on the Transform tab?
	 a.	 Standard
	 b.	 Rounding
	 c.	 Statistics
	 d.	 All of the above

Join our book's Discord space
Join the book's Discord Workspace for Latest updates, Offers, Tech happenings around the 
world, New Release and Sessions with the Authors:

https://discord.bpbonline.com



Introduction
In Chapter 5, Getting and Shaping Data, we imported the data required for our report 
and then performed numerous transformations to prepare the data before loading it 
into the Power BI data model.

In this chapter, we fine-tune the data model to be ready for the Data Analysis 
Expressions (DAX) calculations and report visuals that are to come.

We will start by creating the relationships between the tables of our model. We will 
understand why this is important and how we can manage these relationships once 
they are established.

There are two queries that have been loaded into the data model in Power BI that 
will not be used. They were useful in preparing our data but will not be used at the 
reporting stage. So, we will look at how we can disable these queries from loading.

Next, we will work on the fields of the tables in the model. We will format the table 
fields as required, hide fields that will not be used in the report visuals and delete 
fields that are not required at all.

Chapter 7
Creating the Data 

Model
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Structure
In this chapter, we will cover the following topics:

●	 Creating relationships between tables
●	 Managing the relationships of a model
●	 Disabling queries from loading to Power BI
●	 Formatting table fields
●	 Hiding table fields from Report view
●	 Deleting fields from the model

Objectives
After reading this chapter, you will be able to create many-to-one relationships 
between the tables of your data model. You will also understand how to check, edit, 
and remove relationships between tables.

You will be able to accurately format the fields of your tables, hide fields that will not 
be used in the report visuals and prevent specific queries from loading to the model 
in Power BI.

Why create table relationships?
Files: sales-report-ch-7-start.pbix
Relationships are created to connect the different tables of a data model, allowing us 
to filter the data from one table to another. The tables are related using a key column 
from each table.
By default, Power BI is set to autodetect table relationships when data is loaded. 
Switch to the Model view of Power BI to see a diagram of these relationships. Figure 
7.1 shows the relationships autodetected for our sales report model.

Note: You can disable the setting to autodetect relationships between tables. Click 
File | Options and settings | Options | Data Load (for the current file only) | 
Autodetect new relationships after data is loaded. 

Relationships have been created between the Stores and Sales tables and between 
the Products and Sales tables, but not between Reps and Sales. These relationships 
are identified by the lines that link the two tables.
When you first open the Model view of Power BI, the tables are often scattered across 
the canvas. You will want to click and drag them in an organized way to easily view 
and understand how they relate to each other.



Creating the Data Model      159

In figure 7.1, you can see that I have moved the Sales table underneath the Stores, 
Reps, and Products tables. The Table001 and Table002 tables will be prevented from 
loading later in this chapter, so we can ignore them for now:

Figure 7.1: Autodetected relationships in the Model view

I have organized the tables in this manner to visualize the filter direction from the 
three dimension tables (Stores, Reps, and Products) to the fact table (Sales) easily. 
The filter direction is shown by the arrow on the line linking the tables.

Dimension tables (also known as lookup tables) describe the entities in the model. In 
this example – products, staff (reps), and stores. Dimension tables often have a small 
number of rows and contain descriptive columns.

Fact tables (also known as data tables) contain transactional data. In this example, 
it is sales. Other examples include training data, deliveries, stock updates, and test 
data. Fact tables contain many rows that continually grow (hopefully, the company 
performs many more sales transactions).

In figure 7.2, I have inserted two table visuals to the canvas in the Report view (we 
saw how to insert a table visual in Chapter 4, Creating a Simple Power BI Report).

The first table contains the Full Name field from the Reps table, and the Units Sold 
field from the Sales table. Power BI has applied the default summarization of Sum 
to the Units Sold field.

Power BI is unable to filter the sales data by the rep’s full name because there is no 
relationship between the Reps and Sales tables (figure 7.1). This is shown by each rep 
having the same unit sold value:
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Figure 7.2: The same value for each item is a clear sign that the data cannot be filtered

The second table contains the Store field from the Stores table, and the Units Sold 
field from the Sales table. The units sold data is successfully filtered by stores as 
there is a working relationship between the two tables.

This highlights the importance of creating relationships between the tables of the 
model because, without them, we cannot apply filters between tables.

Cardinality
The relationship between two tables is defined by cardinality. This cardinality is 
identified by the symbols at the “from” and “to” ends of the line linking the two 
tables in the relationship.

Figure 7.3 shows the relationship between the Stores and Sales tables. The 
cardinality type of this relationship is known as one-to-many or many-to-one (these 
are essentially the same) and is identified by the one and the infinity symbols.

In this relationship, the Stores table contains unique values (the one side), and the 
Sales table can contain duplicates (the many side). So, a store can, and hopefully 
would have many sales related to it. But a single sales transaction would be related 
to only one store. Please refer to the following figure:
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Figure 7.3: One-to-many or many-to-one cardinality between the Stores and Sales tables

There are four types of cardinalities.
1.	 One-to-many (1:*)
2.	 Many-to-one (*:1)
3.	 One-to-one (1:1)
4.	 Many-to-many (*:*)

A one-to-one cardinality means that the key columns linking the two tables both 
have unique values. And a many-to-many cardinality means that the key columns 
can both contain duplicate values.

The most common type of cardinality is the one-to-many or many-to-one. In this 
model, that is the only cardinality type that we will use.

Creating table relationships
Let us create the relationship between the Reps and Sales tables of the model.

There are two methods for creating table relationships in Power BI.
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In Model view, you can drag and drop from the key column in one table to the key 
column in the other table. In doing this, Power BI investigates the two columns and 
assigns the cardinality based on whether the column contains duplicates or not.

Or you can click the Manage Relationships button found on the Home tab in 
the Model view. This method is slower but allows us control over specifying the 
cardinality and other relationship settings.

Note: The Manage Relationships button is available in all three views of Power BI. 
And sometimes on more than one tab. It is a very accessible button and is not the 
only button to be found on multiple tabs and views in Power BI.

For this example, we will use the drag-and-drop method. We will see the Manage 
Relationships window shortly when we discuss editing and deleting existing table 
relationships.

1.	 Switch to the Model view.
2.	 Click and drag from the Rep ID column in the Sales table to the ID column 

in the Reps table (figure 7.4).
3.	 Release the button click, and the relationship is established.

Figure 7.4: Creating a relationship between the Sales and Reps tables

Power BI has defined the relationship cardinality as many-to-one, as shown in figure 
7.5, and the line is shown between the two tables illustrates this. The filter direction 
is also indicated by the arrow on the relationship line.
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To quickly see which two columns are used to connect the two tables, hover the 
mouse cursor over the line connecting them (figure 7.5). The two key fields are 
highlighted in grey:

Figure 7.5: Checking the key columns of a table relationship

Back in the Report view, the table visual showing units sold by the sales rep, which 
was not working previously, now works wonderfully (figure 7.6):

Figure 7.6: Units sold by sales rep table now working
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Power BI can filter the Units Sold field in the Sales table by the Full Name field in 
the Reps table due to the working relationship between the two tables.

Managing the relationships of a model
Creating relationships between tables of the model is quick and simple to do with 
the drag-and-drop method in the Model view. However, you may want to edit or 
delete a table relationship later.

It is possible to edit or delete a relationship using the diagram in the model view.

Right-click on the line of the relationship that you want to change (figure 7.7), click 
Delete to remove the relationship, or click Properties to open the Edit relationship 
window (figure 7.9).

Figure 7.7: Editing a relationship using the diagram in the Model view

However, an easier method to right-click that thin line is to use the Manage 
relationships window (figure 7.8).

Click the Manage relationships button on the Home tab of the Ribbon in Model view 
(this button is accessible in all three views of PBI Desktop).
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All the table relationships of the model are listed in the Manage relationships 
window (Figure 7.8). All the relationships are listed with the Sales table on the From 
side and the relevant dimension (lookup) table on the To side:

Figure 7.8: The Manage relationships window in Power BI desktop

There are buttons at the bottom of the window to perform different relationship 
tasks, such as creating new relationships or deleting existing ones.

Click the Edit button to open the Edit relationship window (figure 7.9).

This window contains everything you need to fine-tune your table relationships. 
You can change the key columns used in the relationships, their cardinality, cross-
filter direction, and specify whether it is the active relationship or not.

Many of these settings go beyond the scope of this book. However, it is important 
to be aware of the options available and how to access them. Please refer to the 
following figure:
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Figure 7.9: Editing a relationship in Power BI

The columns used to relate the tables can be changed by simply clicking on the 
columns that you want to use instead. Click OK to confirm any changes.

Disabling queries from loading
Not all queries need to be loaded to Power BI for analysis and use in report visuals. 
Some queries have other purposes. They are used as intermediate steps to only 
perform the data connections and transformations part of the Power Query process.

In this data model, there are two such queries—Table001 and Table002.

These queries were created when we imported the sales rep data from a PDF file. We 
appended the data from these two queries into a new query named Reps.
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So, these queries are very important because the Reps query is dependent on them. 
However, they are intermediate steps and are not required once we are in the Power 
BI modeling and reporting environment.

Therefore, we will ensure that they are not deleted and continue to refresh with the 
report but are not loaded to Power BI along with the other queries.

1.	 Click Home | Transform data to open the Power Query Editor.
2.	 Right-click on the Table001 query and click the Enable load option in the 

context menu to uncheck it (figure 7.10):

Figure 7.10: Preventing the query from loading to Power BI

	 Unchecking this option will prevent the query from loading to Power BI as 
a table. However, it will remain in the Power Query Editor and still perform 
its role in producing the Reps query.

	 In this example, we will keep the Include in report refresh option checked. 
This means that the query will be refreshed along with the other queries 
when the report is either manually or automatically refreshed in PBI Desktop 
or in the Power BI service.
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	 If you have a query that does not update or does not update very often, it can 
be a good idea to uncheck the Include in report refresh option. This will 
help improve report refresh time as unrequired queries are not included in 
the report refresh.

Note: The Enable load and Include in report refresh settings can also be 
edited in the Properties window of a query.

	 A message is shown warning you about possible data loss (figure 7.11). 
Preventing the load of a query could break existing visuals in a report. These 
queries are not used by any visual, so click Continue.

Figure 7.11: Warning that disabling the loading of a query could break report visuals

3.	 Repeat Steps 2 and 3 for the Table002 query.
	 When the queries are prevented from loading, they are shown in italic font 

(figure 7.12).

Figure 7.12: Queries that are not set to load or shown in an italic font

4.	 Click Home | Close & Apply to close the editor and load the queries to the 
Power BI model.

	 The Table001 and Table002 tables are no longer loaded and are not shown 
in the Data pane (figure 7.13).
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Figure 7.13: Table001 and Tables002 not shown in the Data pane

Formatting table columns
Another element of the modeling process is formatting the numeric columns of your 
tables in the desired manner.

Figure 7.14 shows the two table visuals that were inserted earlier in the chapter. You 
can see that the Units Sold column in the tables is unformatted.

The whole number data type was specified when we imported and transformed the 
data in the Sales table. But with numbers of this size, they would look nice when 
formatted to show a thousand separators.

Figure 7.14: Unformatted units sold columns in the table visuals

In this model, we will format only the Price column in the Products table, and the 
Units Sold column in the Sales table.
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You can format the columns of a table in all three Power BI views (Report, Data, and 
Model). However, I like to format columns using the Data view. The reason for this 
is that in the Data view, I can see the data in the columns being formatted.

Now, this is also true, to some extent, of the Report view. Because we can see the 
formatting of the Units Sold column in the table visuals. But the Data view makes 
it easy to see the data for all table columns.

So, in this example, let us proceed to format the columns using the Data view.
1.	 Switch to the Data view in Power BI Desktop.
2.	 Click on the Products table in the Data pane.
	 Figure 7.15 shows the Products table in the Data view. You can see that the 

formatting of the Price column is a mess. We will format the column to show 
a currency with two decimal places.

Figure 7.15: Unformatted price column shown in the Data view

3.	 Click on the Price column. You can do this in the Data pane or on the table 
column itself in the Data view.

Note: The terms “field” and “column” are effectively interchangeable. In 
previous versions of Power BI, the Data pane was named the Fields pane, 
yet when a field is selected, a Column tools tab is shown on the Ribbon. In 
Excel, when using PivotTables, your columns, and measures are shown in 
a pane named Fields.

4.	 Change the number of decimal places to 2 (figure 7.16). You can do this by 
typing two into the decimal places box provided on the Column tools tab or 
by using the spin buttons to the right of the decimal places box.

The currency shown for the Price column in my model is the British pound. This 
was not specified by me. It was automatically applied due to my regional settings 
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being the United Kingdom and because the Fixed Decimal Number data type was 
applied in Power Query.

There is a currency format button in the Formatting group of the Column tools tab 
(figure 7.16), so this can easily be changed from the automatically applied currency 
format if required.

Now, let us change the format of the Units Sold column in the Sales table.

Figure 7.16: Formatting the price column to two decimal places

1.	 Click on the Sales table in the Data pane.
2.	 Click on the Units Sold column.
3.	 Click the thousands separator button (figure 7.17).

Note: The regional settings in Power BI dictate the formatting options shown. The 
options on your screen may differ from those shown in the images of this book. 
For example, the comma is shown as the thousand separator for my locale.

Figure 7.17: Formatting the Units Sold column to display the thousand separator
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The thousands separator is applied to the numbers in the Units Sold column. 
However, because the numbers in each row are small, the change cannot easily be 
seen.

Note: We will not concern ourselves with formatting the Order Date column in 
this table. The reason for this is that we will create a date table in the upcoming 
chapter and will be using the columns from that date table in our report visuals. 
So, formatting this Order Date column would be pointless.

Switch to the Report view to see that the numbers in the Units Sold column of the 
two table visuals are showing the change in format (figure 7.18).

Figure 7.18: Units Sold columns showing their new format in the table visuals

Hiding table fields from the Report view
Hiding fields from the Report view in Power BI is a great way to reduce the clutter 
of your working environment.

When you are adding fields and measures to visualizations in the Report view, you 
want a clean and tidy working area. Any field that you do not plan to use in a report 
visual has no reason to be shown in the Report view.

Duplicate fields can lead to confusion over which field should be used, and having 
too many fields will cause a lot of scrolling and, therefore, unnecessary aggravation.

So, which fields should you hide? To put it simply, you hide any field that you will 
not use in visualization.
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This typically includes the following:
●	 The key fields that are used to create the relationships between tables
●	 Fields that are used to sort other fields/columns
●	 Date fields, once the date table is set up
●	 DAX measures that will not be used directly in report visuals

Note: A hidden field can still be used in a DAX calculation, but it needs to be 
visible to be used in a visual.

Right now, we will hide the key fields that are used in the table relationships. We 
have no plans to use any of them in a visualization. In the upcoming chapter, we 
will need to hide a date field and a couple of fields that are used to sort other fields.

You can easily hide fields from the Report view using any of the three Power BI 
Desktop views (Report, Data, and Model). My preference is to hide fields in the 
Model view.

1.	 Switch to the Model view
2.	 Right-click on the Product ID field in the Sales table and click Hide in the 

Report view (figure 7.19).

Figure 7.19: Hiding the key fields in the Report view

3.	 Repeat this step for all fields that need to be hidden.

In figure 7.20, all the key fields have been hidden. The Model view indicates a hidden 
field by displaying an eye icon with a strikethrough. You can also click this eye icon 
to show and hide a field. Please refer to the following figure:
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Figure 7.20: All chosen fields have been hidden

These fields are only hidden in the Report view, so the fields are still visible in the 
Data view. In this view, they are shown with the header text in a light grey font 
(figure 7.21):

Figure 7.21: Hidden fields are shown in the Data view

In the Report view, the fields are hidden. Figure 7.22 shows a clean and tidy Data 
pane with all key fields hidden but still performing the important role of relating the 
different tables of the model:
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Figure 7.22: The hidden fields are not visible in the Report view

Deleting fields from a model
If a field is not used within the model or the report, then it should be removed.

Loading too many fields to the Power BI model is a common mistake made by Power 
BI users. If a field is not going to be used in a visual, in a DAX calculation, to relate 
two tables, or some other purpose, why is it there?

In this model, we have two Region fields. One in the Stores table and another in the 
Sales table (figure 7.23). There is no advantage to having duplicate fields like this. 
So, we will remove one.

Which one?

Well, we will remove the Region field from the Sales table because that table has 
more rows, so it will have a greater impact on cleaning our model. But not only this, 
the correct home for the Region field is the Stores table because it relates to the store. 
It belongs to that dimension.

Once again, we will use the Model view for this task. However, deleting a field from 
the model can be achieved using the Data pane in any of the three Power BI views.

1.	 From the Model view, right-click the Region field in the Sales table.
2.	 Click Delete from model (figure 7.23).
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Figure 7.23: Deleting a field from the model

	 As you may have expected, a warning message appears, checking if you are 
sure that you want to delete this field from the model (figure 7.24).

5.	 Click Yes.

Figure 7.24: Warning message about deleting a column

The field is removed, leaving only the Region field in the Stores dimension table 
(figure 7.25):

Figure 7.25: Only the Region field in the Stores table remains
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Tip: This column could and should have been removed in Power Query when we 
were importing and transforming the data and before it was loaded to Power BI. 
However, deleting it at a later stage is not a problem. You can also perform tasks 
such as changing the data type of a column in Power BI without having to re-open 
the Power Query Editor.

Conclusion
In this chapter, we learnt why and how to create relationships between the tables 
of your data model. We also saw how to manage these relationships and edit them 
later if required.

We then formatted the fields of the tables, hid fields that were not required for the 
report visuals, and prevented the loading of specific queries.

In the upcoming chapter, we will create a date table for the data model. We will learn 
why this is important and then create the table using the Data Analysis Expressions 
(DAX) formula language.

This will be our first sight of DAX in this book, so we will have a gentle yet detailed 
introduction to the language. We will then use DAX to create the date table and the 
additional columns that we will use in our report, including year, quarter, financial 
year, month, day of week, and more.

Questions
Here are some questions to test what you have learnt in this chapter.

	 1.	 Which of the following is a type of relationship cardinality?
	 a.	 One-to-one
	 b.	 Many-to-one
	 c.	 Many-to-many
	 d.	 All of the above.

	 2.	 By default, Power BI is set to autodetect table relationships when data is 
loaded.

	 a.	 True
	 b.	 False
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	 3.	 Which fields should not be hidden in Power BI?
	 a.	 A field that is used as a key field in a table relationship
	 b.	 A field needs for a DAX calculation
	 c.	 A field that will be used in a report visualization
	 d.	 A field used to sort another field

	 4.	 Preventing a query from loading to Power BI means it does not refresh when 
the report is refreshed.

	 a.	 True
	 b.	 False

	 5.	 You can format columns of a table using any of the three Power BI views.
	 a.	 True
	 b.	 False

Join our book's Discord space
Join the book's Discord Workspace for Latest updates, Offers, Tech happenings around the 
world, New Release and Sessions with the Authors:

https://discord.bpbonline.com



Introduction
In this chapter, we continue building the data model of our report by adding a date 
table (also known as a calendar table or a date dimension).

We begin this chapter by detailing why you need a date table in your model and 
what one consists of. This is a very common question from Power BI users.

We will then begin to create the date table using the DAX formula language. We start 
with an introduction to the DAX language and then proceed to build the date table 
and create the different columns that we need for our report.

Next, we will sort a few of the table columns by another column. A cool feature of 
Power BI that adds flexibility to how we sort text values in a column.

Finally, we mark the table as a date table and create a relationship between the date 
table and the sales table in our model.

Structure
In this chapter, we will cover the following topics:

●	 Why create a date table?

Chapter 8
Creating a Date Table
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●	 Introduction to the DAX formula language.
●	 CALENDAR and CALENDARAUTO functions.
●	 Creating additional date fields for our report, including year, month, quarter, 

and more.
●	 Sorting columns by another column.
●	 Marking a table as a date table.

Objectives
After reading this chapter, you will know how and why to create a date table in 
your Power BI data model. You will have a solid understanding of the benefits of a 
custom date table versus the built-in date hierarchy automatically created by Power 
BI.

By the end of this chapter, you will have gained some experience writing DAX 
formulas to create tables and columns in Power BI. This prepares us nicely for the 
upcoming chapter, where we start to write DAX measures.

Why create a date table?
To perform date-based reporting in Power BI, you need a date table. Examples of 
date-based reporting include:

●	 Year-to-date calculations.
●	 This period is compared to the same period in last year’s analysis.
●	 Total revenue at the weekend compared to during the week.
●	 Total expenses by fiscal year, quarter, and month.

A date table consists of a column containing date values and additional columns for 
each of the required date attribute fields, such as year, quarter, month, and so on.

The date column must contain a complete set of dates that span a whole year (this 
could be a fiscal year). The column must not contain duplicates, as it will be used as 
the key field in table relationships or have any gaps. Each row of the table represents 
a single date in the model.

Power BI provides a built-in date table that does this for us. This is great for 
beginners. They can immediately start analyzing their data using date-based fields 
such as year, quarter, and month.
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This date table is hidden, so you will not see it in the same way that you can see the 
other physical tables of your data model. However, the presence of this date table is 
shown by the hierarchy applied to a date field (figure 8.1).

Figure 8.1: Date hierarchy automatically created for the order date field of the model

This automatic date table creation can be very useful for beginners.

Figure 8.2 shows the Month field from the hierarchy being used in a table visual to 
sum units sold by the month. Also, the Order Date field is used in the axis of a 
Clustered column chart. The hierarchy has created drill-down functionality on the 
column chart. This is shown by the arrow buttons along the top of the visual:

Figure 8.2: Default date table fields being used in visuals
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However, there are a couple of issues with the automatically generated date tables.

First, a hidden date table is created for every date field in your model. So, if you 
have eight date fields from different tables in your model. For example, the due date, 
payment date, refund date, date joined, and so on. Power BI creates eight hidden 
date tables. This can bloat your model.

Second, the fields provided in the hierarchy are limited. The default date table only 
provides year, quarter, month, and day of month fields. So, if you want to perform 
analysis using fields such as day of week, fiscal quarter, or week number of the year, 
then this table is not sufficient.

Note: You can disable the setting to automatically create these date tables in 
Power BI. Click File | Options and settings | Options | Data Load (Global) | 
Auto date/time for new files. This setting can also be disabled in the current file 
only by clicking File | Options and settings | Options | Data Load (Current File) 
| Auto date/time. 

Creating your own custom date table ensures that you only have one date table in 
the model. This avoids the bloating of the model caused by many hidden tables. It 
also provides consistency and simplicity for those using the model. For example, 
there will only be one month field instead of a month field in every date field of the 
model.

It also ensures that we have all the date attribute fields that we need for our analysis—
day of the week, fiscal quarter, and so on. Figure 8.3 shows an image of a completed 
date table named Calendar visible in the Data pane of the Report view:

Figure 8.3: Custom date table with all attribute fields ready for use in the report
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Custom date tables can be created using Power Query or by using DAX in Power BI. 
In this chapter, we will stay in Power BI and use DAX to create the date table.

Introduction to DAX
Data Analysis Expressions (DAX) is a very rich formula language that takes a lot 
of practice to learn. There are some advanced concepts involved in DAX that can be 
difficult when you are new to the language.

However, do not be deterred. DAX is fun. And if you are familiar with writing 
worksheet formulas in Excel, the DAX formula language is syntactically very similar.

There are three types of DAX calculation in Power BI—calculated tables, calculated 
columns, and measures.

When typing a formula, a helpful IntelliSense list appears with the functions, tables, 
table columns, and measures appropriate for that formula (figure 8.4):

Figure 8.4: IntelliSense list of functions as you type a DAX formula

Notice the information icon to the right of the function name to get further details 
on that function.

A complete list of DAX functions can be found at the DAX Reference Library (https://
docs.microsoft.com/en-us/dax/dax-function-reference). This list is constantly 
updated.

A functions’ arguments are listed in a tooltip as you type (figure 8.5). Optional 
arguments are recognized by the square brackets around their name (the 
ResultIfFalse argument is optional in this example). This tooltip helps to keep 
track of where you are in a function.
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Figure 8.5: The arguments of a function shown in a tooltip

An argument can have its own list of options. Click the arrow icon for further detail 
on the options available (figure 8.6).

Figure 8.6:  Get further information on the options available for an argument

The formula bar in Power BI allows the use of the Shift + Enter keyboard shortcut to 
insert a line break and the Tab key to indent the lines of a formula. It also has line 
numbers for the different lines of your formula.

Large DAX formulas should be presented in an easy-to-read manner. You will get 
used to this as you see further examples of DAX formulas.

CALENDARAUTO and CALENDAR 
functions
Files: sales-report-ch-8-start.pbix

There are two functions in DAX that can be used to create a date table. The 
CALENDARAUTO and CALENDAR functions are used to create a calculated table with a 
single distinct column of dates that will form the spine of our date table.
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●	 CALENDARAUTO: creates a column of dates that spans all dates between a start 
and end date that it automatically calculates from all date fields in the model.

●	 CALENDAR: creates a column of dates that spans all dates between a specified 
start and end date. This function gives us the control to define a date range 
or calculate one with DAX functions.

It is best to switch to the Data view in Power BI for creating the date table. In this 
view, we will see the results of our calculated tables and columns.

1.	 Switch to the Data view in Power BI
2.	 Click Table tools | New table (figure 8.7):

Figure 8.7: Creating a new table using DAX

Note: Notice the buttons for the three types of DAX calculation here—New 
measure, New column, and New table.

The new table appears in the Data pane (A–Z order) with the calculated table icon 
beside it. The Formula bar is activated and prompts for the table to be assigned a 
name and the formula to be written, as shown in figure 8.8:

Figure 8.8: New table shown in the Data pane and the Formula bar
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CALENDARAUTO function
The CALENDARAUTO function is certainly the easiest way to generate the all-important 
single column of distinct dates than spans complete years.

CALENDARAUTO calculates the date range required for the date column automatically 
by checking all date fields in the model. It will find the oldest date across all date 
fields, the newest date across all date fields, extend them to make a complete year if 
necessary, and then fill in any missing dates so that there are no gaps.

The following is the syntax of the CALENDARAUTO function:

=CALENDARAUTO([FiscalYearEndMonth])

There is an optional argument for the fiscal year-end month. By entering the fiscal 
year-end month into the function, CALENDARAUTO will ensure that the date range 
covers whole fiscal years. For example, entering the following formula would create 
a list of dates from October 1 to September 30 for all the fiscal years in the dataset.

=CALENDARAUTO(9)

If this is omitted, the CALENDARAUTO function will ensure the date range covers whole 
calendar years of January 1 to the December 31.

In figure 8.9, the following formula has been entered into the Formula bar for creating 
a new table in our sales report.

Calendar = CALENDARAUTO()

The table is named Calendar and returns dates from January 1, 2019 to December 31, 
2019. The values have a date/time data type applied by default.

The sales report data that we are working with contains dates for the year 2019 only.

If it did contain sales data ranging from February 10, 2018 to October 31,  2020, the 
CALENDARAUTO function would have returned all dates for the date range January 1, 
2018 to December 31, 2020. Please refer to the following figure:
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Figure 8.9: Column of dates generated by CALENDARAUTO

We do not have time data in this model, so we will change the data type to date only 
and format the dates to how we would like them to appear.

1.	 Click the Date column to select it, if necessary
2.	 On the Column tools tab, click the list arrow for the Data type option and 

click Date (figure 8.10).
3.	 Click the list arrow for the Format option and click the format you want to 

apply. I have applied the short date format in this example (Power BI applies 
the Long Date format by default to columns with a date data type).

Figure 8.10: Changing the column’s data type and format

This is perfect for the data we are using in our sales report, but let us see an example 
of creating a list of dates with CALENDARAUTO using fiscal years.
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In figure 8.11, the following formula is used to create a column of dates than spans 
whole fiscal years from April 1 to March 31. Number 3 has been entered for the 
FiscalYearEndMonth argument.

Calendar = CALENDARAUTO(3)

Figure 8.11: CALENDARAUTO returning dates for fiscal years

This has been applied to our sales report data which contains dates from 2019 
only. Notice that two years of dates are returned (731 distinct dates). CALENDARAUTO 
automatically spans complete fiscal years starting from April 1, 2018 to ending on 
March 31, 2020.

The CALENDARAUTO function is the fastest and simplest way to create a table and 
generate the column of dates required. However, there are factors to bear in mind.

The CALENDARAUTO function looks at all date fields of the model to ascertain the start 
and end dates for the column of dates. When using this approach, you should be 
careful that other date fields do not distort the results. A common example of this is 
date fields such as dates of birth and dates that an employee started with a company.

If you plan to create a report using sales data for the last three years, you do not 
require dates that span outside of that three-year range for time intelligence. You 
may require a date column to calculate fields such as age or years with the company, 
but not for time intelligence calculations in the report.
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To avoid date fields such as this causing confusion, you can prevent these date fields 
from being loaded to the model (covered in Chapter 7, Creating the Data Model) or 
opt for the CALENDAR function over CALENDARAUTO to gain more control.

CALENDAR function
The CALENDAR function is used when you want to define the date range for the 
column of dates. This can be done by typing a fixed date range in the function or, 
for a more dynamic solution, using formulas to calculate the start and end date to 
be used.

The following is the syntax of the CALENDAR function:

CALENDAR(StartDate, EndDate)

To provide a fixed date range for the complete calendar year of 2019 required for our 
sales report, the following formula could be used:

Calendar = CALENDAR(DATE(2019,01,01),DATE(2019,12,31))

The DATE function is used within both the StartDate and EndDate arguments to 
enable the entering of date values. The elements of a date are entered in year, month, 
and day order within the DATE function.

Tip: You can make the text in the Formula bar larger by pressing Ctrl and scrolling 
the mouse wheel simultaneously. No mouse, no problem. You can also do this by 
pressing the Ctrl + + keys.

This formula works as a treat for what we need. However, if we required a long-
term solution where the date table would automatically adjust its date range when 
refreshed, DAX expressions can be used to calculate the start and end dates.

In figure 8.12, the following formula is used to calculate the start and end dates using 
the Order Date field in the Sales table. The formula has been split into multiple lines 
to make it easier to digest. This is good practice when writing DAX expressions.

Calendar =

    CALENDAR(

        DATE(YEAR(MIN(Sales[Order Date])),1,1),

        DATE(YEAR(MAX(Sales[Order Date])),12,31)

    )
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Figure 8.12: Creating a date table with the CALENDAR function

In the formula, the MIN and MAX functions are used to return the smallest and largest 
dates from the Order Date column. The YEAR function then extracts the year from 
each of these dates to return the start and end years.

The month and day are entered as fixed values for January 1 and December 31.

You can see how the CALENDAR function provides more control when creating a date 
table. It enabled us to focus on the Order Date field when calculating the date range. 
But with CALENDARAUTO, it looked at all date fields in the model to calculate the date 
range.

Remember, this date column must contain a distinct column of dates for full years. 
Now, that does not need to range from January to December. We could have specified 
any start and end date.

Creating additional date columns
With the date column created, we will now proceed to create all the date attribute 
columns that we will need for our reports. These additional columns will be used for 
filtering and slicing the data in our report.

For this date table, we will create columns including year, month, year-month, day 
of week, fiscal year, fiscal quarter, and week number of year.
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Note: Many of these columns will not be used in the report that we create in this 
book. They are shown in this chapter for demonstration purposes only.
You could create many more columns, and you can see examples of this in different 
date tables on the Web. This date table includes some of the most common date 
attribute fields one would want.

To insert a calculated column, click Home | New column or Table tools | New column.

Year
Inserting a year column is straightforward, as the function is simply YEAR. The YEAR 
function needs only to be provided with the column that contains the date values, 
and it will extract the four-digit year value.

The following formula creates a column named Year and extracts the year for our 
Calendar table (figure 8.13).

Year = YEAR(‘Calendar’[Date])

Figure 8.13: YEAR function to extract the four-digit year from a date

When referencing a column, an explicit column reference that includes the table 
name is always used, even when the new column and referenced column are in the 
same table.

The IntelliSense list will appear as you type the formula to assist with selecting 
columns. You cannot click the column to select it.

Month
For the month, we will insert two columns. One column for the month number and 
another for the month name. You may be thinking, why do we need both? Well, the 
month number column will play an important role soon.
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The formula for the month number is like that used for the year. The MONTH function 
will extract the month number from a given date (figure 8.14).

Month Number = MONTH(‘Calendar’[Date])

Figure 8.14: Inserting the month number with the MONTH function

For the month name, the FORMAT function will be used. The FORMAT function converts 
a value to text and applies a number format.

In figure 8.15, the following formula creates a column named “Month Name” and 
shows the value in the Date column in a short month name format (MMM).

Month Name = FORMAT(‘Calendar’[Date],”MMM”)

Figure 8.15: Month name column using FORMAT

You may prefer the long month name format. For example, January, February, and 
March. For this, enter the format string “MMMM”. This could be created in addition to 
the short month name, and then you have both columns available for filtering data 
in a report.

The short month name format is suggested, especially in a chart’s axis, as it uses less 
space and has a consistent length.
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Note: The string of characters to determine the month name format can be entered 
in uppercase or lowercase.

Year and month
To create a Year–Month column, we will merge the content of the Year and Month 
Name columns together and separate them with the “–” delimiter.

In figure 8.16, the following formula is used to create the Year-Month column. The 
ampersand (&) is used to concatenate the three values together into a single string.

Year-Month = ‘Calendar’[Year]&”-”&’Calendar’[Month Name]

We will also create a merged year and month number column using the following 
formula. The result of this formula is also shown in figure 8.16.

Year-Month Number = ‘Calendar’[Year] * 12 + ‘Calendar’[Month Number]

Figure 8.16: Merged year and month name column

The Year-Month Number column is a whole number data type because it is the result 
of a mathematical calculation. This is important so that the column can be used to 
sort the Year-Month column later in this chapter.

The formula in the Year-Month Number column produces an incremental number 
sequence without gaps. The multiplied by 12 part of the formula ensured that it 
would remain a perfect sequence across multiple years.

Day of week name
We will return two columns for the day of the week, just like we did with the previous 
two date attribute columns. One column for the day of week number and another 
for the day of week name.
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The WEEKDAY function will be used to identify the day of the week for a given date. 
This will be returned as an index number that represents the day of the week based 
on a given start day.

The second argument of WEEKDAY allows you to specify the start day of the week. The 
following three options are available:

●	 Option 1 states that Sunday = 1 to Saturday = 7
●	 Option 2 states that Monday = 1 to Sunday = 7
●	 Option 3 states that Monday = 0 to Sunday = 6

In figure 8.17, the following formula is used to return the day of week number for 
the values in the Date column. Option 2 is used to specify that the week begins on a 
Monday, starting with an index number of 1.

Day of Week Number = WEEKDAY(‘Calendar’[Date],2)

Figure 8.17: Day of week number column with WEEKDAY

The FORMAT function can be used to return the day of the week name, just as we did 
with the Month Name column (figure 8.18).

Day of Week Name = FORMAT(‘Calendar’[Date],”DDD”)

Figure 8.18: FORMAT function returning the day of week name
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Again, the three non-digits of “DDD” are used to display the short name for the day 
of the week. The full name could be shown by using the format string “DDDD”, if 
preferred.

Is it a weekend date or not?
As part of our reporting, it would be nice to know the sales performance at the 
weekend compared to other weekdays. To help with this, we will create a column 
to display “Yes” or “No”, as to whether the date is a weekend date or not. For this 
example, the weekend is a Saturday and Sunday.

The following formula uses an IF function to test if the Day of Week Number column 
contains a value greater than 5. If it does, then display “Yes”; otherwise, display “No” 
(figure 8.19).

Is Weekend = IF(‘Calendar’[Day of Week Number]>5,”Yes”,”No”)

Figure 8.19: Is the date a weekend or not

Remember, when using the WEEKDAY function previously, we specified that the week 
begins on a Monday. Therefore, Saturday and Sunday are the day of week numbers 
6 and 7, respectively.

Fiscal years
We will not be using any fiscal date fields in the reports that we create, but for 
demonstration purposes, let us look at how to create some fiscal date attribute fields 
starting with the fiscal year.

Tip: If you are using fiscal data, the column of dates in the date table should 
contain all dates for the fiscal period.

For this example, the fiscal year spans from April to March.
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The following formula returns the fiscal year in the format “YYYY/YYYY” that is, 
2017/2018 (figure 8.20).

Fiscal Year =

IF(MONTH(‘Calendar’[Date])>=4,

YEAR(‘Calendar’[Date])&”/”&YEAR(‘Calendar’[Date])+1,

YEAR(‘Calendar’[Date])-1&”/”&YEAR(‘Calendar’[Date]))

Figure 8.20: Calculated column to return the fiscal year

The formula uses an IF function to test if the month number of the date is greater 
than or equal to 4 (April). If the result is TRUE, then the fiscal year is constructed of 
the current year to the next year. And if FALSE, the fiscal year is constructed from the 
previous year to this year.

Yes, we could have referenced the Month Number column that we created previously 
instead of using the MONTH function on the Date column. But I wanted to demonstrate 
a complete formula that does not require that “helper” column.

This formula can easily be adapted for other fiscal years by simply changing the 
month number used in the logical test of the IF function.

Fiscal quarters
To calculate the fiscal quarter, we can use an IF function again to test the calendar 
quarter and then offset the result dependent on when the fiscal year begins.

The following formula is used to return the fiscal quarter (figure 8.21). For this 
example, the fiscal year runs from April to March.

Fiscal Qtr =
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“Q”&

IF(QUARTER(‘Calendar’[Date])>=2,

QUARTER(‘Calendar’[Date])-1,

QUARTER(‘Calendar’[Date])+3)

Figure 8.21: Fiscal quarter based on an April to March fiscal year

The QUARTER function is used to return the calendar quarter from the Date column. 
The IF function then tests if the quarter number is greater than or equal to 2 (April–
June) and if TRUE subtracts 1. If the result of the logical test is FALSE, then add 3 to the 
quarter. So, quarter 1 (January–March) is quarter 4 of the fiscal year.

We can then create any additional columns that may be used in the labels or filters 
of our report, such as a combined fiscal year and quarter column. The following 
formula creates a combined Fiscal Year-Qtr column:

Fiscal Year-Qtr =

MID(‘Calendar’[Fiscal Year],3,2)&”/”&

RIGHT(‘Calendar’[Fiscal Year],2)&” “&

‘Calendar’[Fiscal Qtr]

In this formula, the fiscal year is changed from the “YYYY/YYYY” format used in 
the Fiscal Year column to a “YY/YY” format. The MID and RIGHT functions are used 
to extract the last two digits from the start and end year of the fiscal period.

Fiscal months
For the fiscal month, we will create two columns. One to calculate the fiscal month 
number and another for the fiscal month name.
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The following formula is used to create the Fiscal Month Number column (figure 
8.22). The IF function tests if the month number is greater than or equal to 4, and if 
TRUE, 3 is subtracted from the month number. So, 4 (April) becomes month number 
1, and calendar month 5 is fiscal month 2, and so on.

If the result of the test is FALSE, then 9 is added to the month number. So, 1 (January) 
becomes month number 10, and so on.

Fiscal Month Number =

IF(MONTH(‘Calendar’[Date])>=4,

MONTH(‘Calendar’[Date])-3,

MONTH(‘Calendar’[Date])+9)

Figure 8.22: Returning the fiscal month number and month name

The formula to be used for the fiscal month name is actually the same as the one 
used earlier for the Month Name column. So, why duplicate this column? Well, the 
month name is the same, but the first month of the year is different (April instead 
of January in this example). We will specify the order of the months in each column 
soon.

Fiscal Month Name = FORMAT(‘Calendar’[Date],”MMM”)

Week number of the year
The final column to be added to the Calendar table is for the week number of the 
year. For this column, we can use the WEEKNUM function.

The following formula uses WEEKNUM to return the week number of the year from the 
Date column (Figure 8.23). WEEKNUM defaults to a week beginning on a Sunday. So, the 
first week of 2019 actually started on Sunday, December 30, 2018. And week 2 begins 
on Sunday, January 6, 2019.
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Week Number = WEEKNUM(‘Calendar’[Date])

Figure 8.23: Week number of the year with WEEKNUM

You may want to specify a different method for numbering the weeks of the year. 
For example, to use the ISO 8601 standard, which is that week numbering begins on 
a Monday.

The following formula specifies option 2 for the return type in the WEEKNUM function 
(figure 8.24). This applies to the ISO standard of week numbering.

Week Number = WEEKNUM(‘Calendar’[Date],2)

Figure 8.24: ISO week number using option 2

With this formula, Week 1 started on December 31, 2018 and Week 2 started on 
January 7,  2019.
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Create the date table with one formula
The date table for this report was created by inserting the columns individually. 
However, the entire date table can be created with a single formula.

This approach is quicker, and whenever you need the date table, you can simply 
copy the formula and have the new date table at the click of your fingers.

To create the Calendar table with one formula, the ADDCOLUMNS function is used. As 
its name implies, this function adds calculated columns to a given table.

The syntax of the ADDCOLUMNS function is as follows:

ADDCOLUMNS(table, name1, expression1, [name2], [expression2], …)

●	 Table: Any DAX expression that returns a table.
●	 Name: The name to assign to the added column, enclosed in double quotes.
●	 Expression: The DAX expression to return the values for the added column.

You can provide as many Name and Expression pairs as required for the columns 
you want to add to the table.

The following formula is used to create the new table. The CALENDAR function is used 
for the table argument of ADDCOLUMNS followed by the Name and Expression pairs.

Calendar =

ADDCOLUMNS(

CALENDAR(

DATE(YEAR(MIN(Sales[Order Date])),1,1),

        	 DATE(YEAR(MAX(Sales[Order Date])),12,31)

    	 ),

“Year”, YEAR([Date]),

“Month Number”, MONTH([Date]),

“Month Name”, FORMAT([Date],”MMM”),

“Year-Month Number”, YEAR([Date])&MONTH([Date]),

“Year-Month”, YEAR([Date])&”-”&FORMAT([Date],”MMM”),

“Day of Week Number”, WEEKDAY([Date],2),

“Day of Week Name”, FORMAT([Date],”DDD”),
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“Is Weekend”, IF(WEEKDAY([Date],2)>5,”Yes”,”No”),

“Week Number”, WEEKNUM([Date],2)

)

Note: You will need to specify the data types of any columns that need changing. 
For example, the [Date] column.

Sorting table columns by another column
For many of the date attribute columns that we created in the Calendar table, we 
created an index column in addition to the column that contains the name of the date 
attribute, that is, Day of Week Number and Day of Week Name.

The reason that we did this was to correctly order the Month Name, Day of Week 
Name, Fiscal Month Name, and Year-Month columns of our calendar table.

Figure 8.25 shows the columns used in four distinct tables in the Report view. In each 
table, the order of the columns is incorrect. Power BI orders each column in A–Z 
order and needs to be instructed otherwise. This is where our index columns come 
to the rescue:

Figure 8.25: Columns from the date table not ordered correctly

Let us correct the sort order for each of these columns, starting with the Month Name 
column.

1.	 In the Data view, click on the Month Name column.
2.	 Click Column tools | Sort by column | Month Number (figure 8.26).
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Figure 8.26: Sorting a column by another column

Nice and simple. Ok, now that we know how to do this, let us re-order all other 
columns that require our assistance.

1.	 Click the Day of Week Name column.
2.	 Click Sort by column | Day of Week Number.
3.	 Click the Year-Month column.
4.	 Click Sort by column | Year-Month Number.
5.	 Click the Fiscal Month Name column.
6.	 Click Sort by column | Fiscal Month Number.

Back in the Report view, the columns in each table are now ordered as required 
(figure 8.27).
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Figure 8.27: Columns from the date table are now ordered correctly

Creating the relationships to the date table
We now need to connect the Calendar table to the Sales table of our model, just like 
we did with the other tables of the model in Chapter 7, Creating the Data Model.

Let us switch to the Model view and create a many-to-one relationship between the 
two tables.

In Model view, click and drag from the Order Date field in the Sales table to the 
Date field in the Calendar table. On releasing the button, a relationship line will 
appear, visualizing the many-to-one relationship (figure 8.28).

Figure 8.28: Creating the relationship between the date and fact table
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Relationships can also be created using the Manage Relationships button on the 
Home tab of the Report, Data, and Model views in Power BI.

Marking a table as a date table
We must now specify to Power BI to use the Calendar table as the date table. Doing 
so gives us control, and removes the automatically created date tables. This is 
noticeable in the removal of the date hierarchies in each of the date columns of the 
model.

Figure 8.29 shows the Order Date column of the Sales table after marking a date table 
in Power BI. The date hierarchy shown previously in figure 8.1 has now disappeared:

Figure 8.29: No date hierarchy on the order date field of the model

To mark the Calendar table as the date table:
1.	 In the Data view, switch to the Calendar table.
2.	 Click Table tools | Mark as date table | Mark as date table (figure 8.30).

Figure 8.30: Marking a table as a date table
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	 The Mark as date table window appears and asks us to state which column 
of the table contains the date values.

3.	 Click the Data column list and click Date (figure 8.31). Click OK.

Figure 8.31:  Specifying the date column for the date table

When specifying the date column for the date table, Power BI performs validation 
checks for the date column requirements, detailed earlier in this chapter. These 
include that the date column contains a unique list of dates, that the dates are 
contiguous, and that there are no null values. In figure 8.31, it states that the validation 
was successful.

Hiding other date fields
The final step is to hide the fields in the report view that we will not be used directly 
in any visual or filter.

1.	 Switch to the Model view (this is the best view for this task).
2.	 Click the eye icon to hide the Order Date field in the Sales table (figure 8.32). 

This field is no longer needed in the Report view, as we have the Date field 
in the Calendar table.

3.	 Click the eye icon to hide the Month Number, Fiscal Month Number, Day of 
Week Number, and Year-Month Number fields. These index fields were used to 
sort columns and are not required directly in the report.



206      Power BI for Jobseekers

Figure 8.32:  Hiding the Order Date field from the report view

Conclusion
In this chapter, we learnt the role that a date table plays in our data model and 
the many benefits of creating one. We created a dynamic date table using DAX 
formulas that update dependent on the dates in the model whenever the PBI report 
is refreshed. There are different date attributes that we plan to use in the measures 
and visuals of our report. We learnt how to create different date attribute columns 
using DAX.

Finally, we made sure that the different columns of the table were ordered correctly; 
we connected the table to the other tables in the model, marked it as a date table, and 
hid the unrequired fields from the report view.

In the upcoming chapter, we will start writing DAX measures. This is a logical 
progression from the calculated tables and calculated columns created with DAX in 
this chapter. A measure is a named calculation, often used to aggregate values, that 
is saved in the model and used wherever required in a report.
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Questions
Here are some questions to test what you have learnt in this chapter.

	 1.	 Which of the following is a reason to create your own date table?
	 a.	 Avoid a bloated model caused by numerous hidden date tables
	 b.	 The ability to create any date attribute fields you require
	 c.	 It avoids duplicate fields and provides a simpler, cleaner model
	 d.	 All of the above

	 2.	 Which function was used to return the month name and day of week name 
from a date?

	 a.	 WEEKDAY
	 b.	 FORMAT
	 c.	 MONTH
	 d.	 TEXT

	 3.	 What is the correct path to the Sort by column button in Power BI?
	 a.	 Data view > click on the column > Table tools > Sort by column
	 b.	 Report view > click on the column > Insert > Sort by column
	 c.	 Report view > click on the column > Modeling > Sort by column
	 d.	 Data view > click on the column > Column tools > Sort by column

	 4.	 Which of the following are DAX functions?
	 a.	 CALENDARAUTO
	 b.	 QUARTER
	 c.	 IF
	 d.	 All of the above
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Introduction
In this chapter, we delve further into the DAX formula language and look at measures. 
Measures are DAX calculations that aggregate the values for many rows of a table.

As you have witnessed already, DAX is a rich formula language, and this book 
serves only as an introduction and the beginning of your DAX journey.

We begin the chapter by describing what a measure is. We answer the questions 
of why you should use measures and what is the difference between implicit and 
explicit measures?

Next, we will look at different approaches to organizing your measures so that they 
are easy to find and use.

We will also learn a few of the more commonly used DAX functions, including SUMX, 
CALCULATE, and RELATED. These also include some time intelligence calculations that 
make use of the Calendar table created in the previous chapter.

Chapter 9
Adding DAX 

Measures



210      Power BI for Jobseekers

Structure
In this chapter, we will cover the following topics:

●	 What is a measure in Power BI?
●	 The difference between implicit and explicit measures.
●	 Common techniques for organizing your measures.
●	 Examples of seven different DAX functions, including SUMX, CALCULATE, 

and RELATED.
●	 Time intelligence calculations.

Objectives
After reading this chapter, you will understand the importance of creating your own 
explicit measures in your Power BI datasets. You will know the difference between 
measures and calculated columns and the many advantages that using measures 
provide.

By the end of this chapter, you will have learnt some of the most used DAX functions, 
including CALCULATE, SUMX, and RELATED. You will also be aware of the different 
approaches to storing measures.

What is a measure in Power BI?
A measure is a DAX calculation that aggregates the values from many rows of a 
table. This is different from calculated columns that evaluate the values for each row 
of a table.

Calculated columns return values that can be seen in the column added to a table. We 
created calculated columns in the previous chapter to return the year, week number, 
month name, and more for our date table. We used functions such as MONTH, IF, and 
WEEKNUM that evaluate for each row of a table.

A measure cannot be seen in the Data view in Power BI like a calculated column. The 
results of a measure are only seen when it is added to a visual on a report page. DAX 
functions that aggregate values from many rows of a table are used in measures, for 
example, SUM, AVERAGE, and COUNTROWS.

Figure 9.1 shows the Month Name column from the Calendar table we created in the 
previous chapter and a measure named Total Revenue used in a table visual. Notice 
the different icons by their name. The calculator icon indicates a measure in your 
model.
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Figure 9.1: Calculated columns and measures in a table visual

For users with a background of using PivotTables in Excel, you can think of a measure 
as a field that you would use in the Values area of the PivotTable. A calculated column 
would be used in the Rows, Columns, or Filter area of the PivotTable.

Implicit versus explicit measures
Files: sales-report-ch-9-start.pbix

When we talk about DAX measures, what we are really referring to, are explicit 
measures. Let us understand what this means.

In the sales-report-ch-9-start.pbix file, we will create a measure to sum the total 
units sold and view the results in a table visual. The table will show the total units 
sold by the month.

One way to do this would be to simply insert a table visual and move the Month Name 
column from the Calendar table, and the Units Sold column from the Sales table 
into the Columns area of the table visual (figure 9.2).
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Figure 9.2: Implicit measure to calculate the total units sold

The sum of the units sold values by the month are returned. The Units Sold field 
contains number values, so Sum is the default method for summarizing the values 
(the default summarization method can be changed).

This is the result that we wanted, and it was easily achieved without writing any 
DAX measures of our own. This type of measure is known as an implicit measure.

The calculation, or summarization method, is applied only for that instance of the 
field. If the Units Sold field was added to another visual, and instructed to sum the 
values, then this is a second calculation.

The summarization method applied can be changed for each instance of a field by 
clicking the arrow next to the field name in the Columns area of the table and clicking 
the required summarization option (figure 9.3).

This is a valid way of calculating the values in a visual, and we used this approach 
for our report in Chapter 4, Creating a Simple Power BI Report.
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Figure 9.3: Different ways to summarize the values in a field

However, this approach has its limitations when compared to creating our own 
explicit measures.

These limitations include the following:
●	 Implicit measures perform separate calculations for each instance of their 

use. This increases the load on calculations.
●	 They do not have context as they are not built-for-purpose. Creating a 

measure to total the units sold versus applying a calculation on-the-fly to the 
Units Sold field has greater meaning.

●	 You are limited only to the summarization options provided in the list.

Let us see how we can create our own explicit measure to return the total units sold.
1.	 Click on the Sales table in the Data pane (this is so that the measure is stored 

in this table).
2.	 Click Home | New measure (this option is also found on the Table tools tab or 

by right-clicking a table name).
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3.	 A new measure appears in the Sales table, and the Formula bar is active for 
you to write the measure.

4.	 Enter the following formula and press Enter (figure 9.4).
	 Total Units Sold = SUM(Sales[Units Sold])

Figure 9.4: Measure to sum the values from the Units Sold column

A few things to note about the formula.
●	 The name of the measure is entered to the left of the equals.
●	 The formula is entered to the right of the equals.
●	 The SUM function is used, and the column is referenced explicitly. Column 

references are always entered in a TableName[ColumnName] syntax.

Tip: You can make the text in the Formula bar larger by pressing Ctrl and scrolling 
the mouse wheel simultaneously. No mouse, no problem. You can also do this by 
pressing the Ctrl + + keys.

1.	 With the measure selected, assign a format to the measure using the buttons 
on the Measure tools tab (figure 9.5). In this example, the button to display 
values with commas as a thousand separator was clicked.
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Figure 9.5: Formatting the measure with the thousand separator

2.	 Remove the Units Sold field from the table that we used previously by 
clicking the X by the field name and drag the Total Units Sold measure into 
the Columns area or check the box by the measure name (figure 9.6).

Figure 9.6: Using the measure in the table visual
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The benefits of using explicit measures include the following:
●	 They only calculate once.
●	 They can be reused again and again in other visuals and within other 

measures. This reduces calculation time and makes more concise and 
meaningful formulas.

●	 They are built for a purpose and are descriptive.
●	 They can be formatted.
●	 You can take advantage of the rich DAX language for more powerful 

calculations.

From this point forward, explicit measures will be referred to simply as measures.

The COUNTROWS function
Let us jump straight in and create a second measure. This measure will count the 
number of sales.

For this measure, we will use the COUNTROWS function. Its purpose is to count the 
number of rows in a table.

This makes it the perfect choice for this measure, as it can be used to return the 
number of rows in the Sales table. Each row is an individual sales transaction, so the 
number of rows is equal to the number of sales.

Note: Functions such as COUNT and COUNTA could have been used instead, 
but COUNTROWS really is perfect for this task.

1.	 Click on the Sales table and click the New measure button on the Home tab.
2.	 Type the following formula into the Formula bar.
	 Count of Sales = COUNTROWS(Sales)

3.	 With the measure selected, click the button to display the thousands separator 
on the Measure tools tab.

4.	 Select the table visual and drag the Count of Sales measure into the Columns 
area to display the results in the table.

Tip: Using a table visual (or some other visual) to test the results of your measure 
is good practice. You do not immediately see the results of your measures as you 
do with calculated columns. Just because you do not receive an error does not 
mean the measure is working correctly. Always test them.
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Figure 9.7 shows the Count of Sales measure added to the table. The measure 
is selected, so the formula can also be seen in the Formula bar. Please refer to the 
following figure:

Figure 9.7: COUNTROWS function to count the number of sales

Organizing your measures
So far, we have created only two measures, but we have a few more to create. Before 
we do so, we should consider the best method to organize our measures, so that they 
are easy to locate.

The two measures we have created so far have both been stored in the Sales table. 
This is a logical decision, and with only two measures, it works fine. However, listing 
10, 20, or even 50 measures in one table without any organization is not a savvy way 
to operate.

There are two methods that can be used to efficiently organize your measures.
●	 Storing them in folders and subfolders within the appropriate table.
●	 Creating a measures table to store your measures separate from the other 

tables and fields of the model.
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How do I move a measure?
First, let us cover how to move a measure from one table to another. If you did not 
select the table before creating a measure, it might have been stored in the wrong 
table.

Figure 9.8 shows the Count of Sales measures stored, by mistake, in the Products 
table. Notice that the measure functions correctly. A measure can be stored in any 
table.

Figure 9.8: Measure in the wrong table but functions correctly

Now, although it functions fine, it makes no sense to store a measure that counts the 
sales in a table of data about products. So, we will move it to the Sales table.

1.	 From the Report view, click on the measure to be moved. In this example, 
that is Count of Sales.

2.	 Click the Home table list arrow on the Measure tools tab and click the table 
that you want to move the measure to (figure 9.9).

Tip: In Model view, you can move a measure by simply clicking and dragging it 
between the tables and folders. Unfortunately, this is not possible in the Report 
view.



Adding DAX Measures      219

Figure 9.9: Moving a measure between tables

Creating folders within tables
Creating folders in tables is a great way to organize your measures. If you have 
many measures, this approach can be taken further, and you can create subfolders to 
organize your measures at a deeper level.

Let us create a folder in the Sales table named Measures. With this table, we can 
group them separately from the table fields. The folder will also allow us to collapse 
and expand the list of measures making it simple to hide and show measures at will.

Note: In addition to measures, the fields of a table can also be stored within folders 
for better organization.

1.	 Switch to the Model view.
2.	 In the Data pane, click on the measure that you want to store in a folder. Hold 

the Ctrl key and click any other measures you want to store in the folder.
3.	 In the Properties pane, type a name for the folder in the Display folder 

box and press Enter.

Figure 9.10 shows the Measures folder created in the Sales table. The Count of Sales 
and Total Units Sold measures were both selected prior to entering the Display 
folder, so they have both been moved to this folder:
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Figure 9.10: Creating a folder to organize measures within a table

To store measures in a subfolder within the Measures folder, repeat the steps as 
before and enter a backslash “\” between the name of the folder and subfolder when 
typing in the Display folder box.

In figure 9.11, a subfolder named Key Metrics has been created within the Measures 
folder.

Figure 9.11: Creating a subfolder for your measures
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Creating a measure table
To store the measures, we can create a separate calculated table rather than a folder 
inside a table.

Let us see how to create a measure table and move our existing measures into it.
1.	 From the Report view, click the Enter data button on the Home tab of the 

Ribbon (figure 9.12).

Figure 9.12: Enter data button on the Home tab of the Ribbon

2.	 In the Create Table window, type a name for your table in the Name box 
at the bottom of the window (figure 9.13), and double-click on the column 
header to rename the single column of our table (this column will be deleted 
shortly so renaming it is unnecessary and included for good practice of using 
tables only). Click Load.

Figure 9.13: Assigning a table and column name in the Create Table window
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3.	 The new table appears in the Data pane with its single column (figure 9.14). 
Currently, this is a table like any other, but when you add measures to the 
table, Power BI automatically converts it to a measure table:

Figure 9.14: New measures table in the Data pane

4.	 Select the Count of Sales measure and move it to the Measures Table by 
clicking the Home table list arrow on the Measure tools tab of the Ribbon 
and clicking Measure Table. Repeat for the Total Units Sold measure.

5.	 Right-click on the Measure field and click Delete from the model. Click Yes 
to confirm that you want to delete the column.

Figure 9.15 shows both measures in the Measures Table and the Measure field 
removed. Notice the differences in the Measures Table when comparing the images 
in figures 9.14 and 9.15. In figure 9.15, the Measures Table appears at the top of the list 
above the Calendar table, and its icon has changed from a table icon to a calculator 
icon. Please refer to the following figure:

Figure 9.15: Existing measures moved to the measures table
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Note: If your measures are stored within a folder in a table, as we created 
previously, then moving the measure also moves the folder. If you do not want 
the measure within that folder in the measuring table, switch to Model view and 
delete the text in the Display folder field that was used to create the folder.

From this point onward in the book, the measures that we create will be stored 
within folders that we create in the Sales table.

SUMX and other iterator functions
The next measure that we will create is for the total revenue from the sales.

Unfortunately, we do not have a total column containing the sales total for each row 
of the Sales table. So, this task is not as simple as using the SUM function on a single 
column.

However, what we do have in our data model, is a Units Sold field in the Sales 
table and a Price field in the Products table. To return the total revenue, we first 
need to multiply each value in the Units Sold field in Sales by the related product 
price from the Price column in Products. These row totals can then be summed.

Now, we could do this by inserting a calculated column that performs the units sold 
multiplied by the price calculation for each row of the Sales table. And then, create 
a measure with the SUM function to sum the values in this column.

Figure 9.16 shows the following formula used in a calculated column within the 
Sales table named Total. It returns each row total that can then be summed in a 
measure.

Total = Sales[Units Sold]*RELATED(Products[Price])

Figure 9.16: Calculated column for the row totals
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●	 The RELATED function is used in this formula. This brilliant function returns 
the related value from the Price column of the Products table for the 
product stated in the Product ID column in Sales. This function requires a 
relationship between the two tables.

●	 The syntax of the RELATED function is as follows. It only asks for the column 
that you want to return the related value from.

	 RELATED(ColumnName)

●	 This is cool, but we want to avoid the use of calculated columns so that we 
do not bloat the model too much and reduce calculation time. So, how do we 
get the total for each row in the Sales table without a calculated column?

●	 In DAX, there is a special group of functions known as iterator functions. 
These functions will perform a calculation on each row of a given table 
before they then perform some kind of aggregation. This group of functions 
includes SUMX, COUNTAX, AVERAGEX, CONCATENATEX, and more. Yes, they all 
have an X as the last letter of their name.

The one we need for this task is the SUMX function. It will perform a specified 
calculation for each row of a given table and then sum the resulting values. It is 
perfect for this task.

The syntax of SUMX is as follows. It requires the table to iterate down and the 
expression (calculation) that you want to perform on every row of that table.

SUMX(Table, Expression)

Let us use this function to return the total revenue and store the measure in the Key 
Metrics folder that we created earlier.

1.	 Click on the Sales table.
2.	 Click Home | New measure.
3.	 Type the following formula into the Formula bar.
	 Total Revenue = SUMX(Sales, Sales[Units Sold]*RELATED(Products 

[Price]))

4.	 On the Measure tools tab, select an appropriate format for the measure 
values from the Formatting group. In this example, a £ English currency was 
selected, and 0 decimal places were specified.

5.	 Move the measure into the Key Metrics subfolder. The easiest method is to 
switch to the Model view and click and drag the measure.
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6.	 Click on the table visual that we have been using to test the results of our 
measures so far and drag the Total Revenue measure into the Columns area 
of the visual to see its results.

Figure 9.17 shows the completed Total Revenue measure. The results of the measure 
and the formatting can be seen in the table visual.

Figure 9.17: Total Revenue measure results are shown in the table

Let us now create a couple of measures that will use the Calendar table that we 
created in the previous chapter.

Returning the previous months revenue
The first of these measures will be to return the total revenue for the previous month. 
This measure will be used to help calculate the difference, and percentage difference, 
between the current month and the previous month.

This type of measure can be awkward when users are new to DAX, as you are 
working blind until the measure is used in a visual, and you might be thinking, 
“previous to which month?”. Currently, there is no context.

The context will be provided by a visual. In our report, a Slicer will be provided for 
the reader to specify a month. On choosing that month, our measures will return the 
total revenue for that month and the prior month.

Figure 9.18 shows a Slicer displaying the list of month names, and June is currently 
selected. A KPI visual is returning the total revenue for that month and comparing it 
to the previous month using the measure that we are about to create. We will create 
these visuals in Chapter 10, Cards and Other Text Visuals.
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Figure 9.18: Month context provided by a Slicer visual

The CALCULATE function
To do this, we will apply a filter on our existing Total Revenue measure so that it 
returns the value for the month before the one in context.

The function that we will use to filter the Total Revenue measure will be CALCULATE. 
This will be one of only two examples of the CALCULATE function in this book, but 
as you start using more DAX, you will soon realize that CALCULATE is a very special 
function.

The CALCULATE function evaluates an expression in a context modified by a set of 
filters. So, in our example, the context of the Total Revenue expression is modified 
by a filter telling it to use the previous month.

The syntax for the CALCULATE function is as follows. We will only require one filter 
argument, but it can handle many.

CALCULATE(Expression, Filter1, [Filter2], …)

The DATEADD function
To move the set of dates currently in context back one month, the DATEADD function 
will be used.

This function moves a set of dates by a specified interval. The dates can be shifted 
forward or backward, and the interval can be a year, quarter, month, or day. In our 
case, we want to shift the dates back by one month.
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The syntax for the DATEADD function is as follows.

DATEADD(Dates, NumberOfIntervals, Interval)

Note: Alternative functions that could be used instead of DATEADD include 
PARALLELPERIOD and PREVIOUSMONTH.

Writing the measure
Let us now write the measure that will use CALCULATE and DATEADD to return the 
previous month’s revenue.

1.	 Click on the Sales table in the Data pane and click Home | New measure.
2.	 Enter the following formula in the Formula bar (figure 9.19). Press Shift + 

Enter to start a new line in the Formula bar and the Tab and Backspace keys 
to add and remove indentation. This is done to make the formula more 
readable.

		  Revenue Previous Month =

		  CALCULATE([Total Revenue],DATEADD(‘Calendar’[Date],-1,MONTH))

Figure 9.19: Revenue Previous Month measure
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	 The Total Revenue measure is used for the expression argument of 
CALCULATE. This demonstrates one of the advantages of explicit measures is 
that they can be reused. This is much better than entering the SUMX function 
for this argument. It is easier, more concise, is less calculations, and is more 
readable.

	 The DATEADD function is used for the Filter1 argument of CALCULATE. It 
references the Date column of the Calendar table for the list of dates to be 
used. Remember, this column contains a complete and distinct list of dates. 
Then, –1 is entered for the NumberOfIntervals argument to shift back one, 
and MONTH is chosen from the list provided for the Interval.

3.	 On the Measure tools tab, select an appropriate format for the measure from 
the Formatting group. In this example, The £ English currency was selected, 
and 0 decimal places were specified.

	 We will create a new subfolder within the existing Measures folder named 
“Time Intelligence”. We will use this folder to store this measure and the 
next three measures.

4.	 Switch to the Model view, click the Revenue Previous Month measure in the 
Data pane, and enter Measures\Time Intelligence into the Display folder 
box of the Properties pane (figure 9.20):

Figure 9.20: Storing the measure in a new Time Intelligence subfolder
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5.	 Create a new table visual, or edit the existing one, to show only the Month 
Name, Total Revenue, and Revenue Previous Month fields and measures 
(figure 9.21).

Figure 9.21: Testing the revenue from the previous month measure in a table

This may not be the most stunning visual for the finished report, but for now, it 
perfectly illustrates the Revenue Previous Month measure returning the correct 
results.

Revenue difference between the two 
months
Now that we have the previous month’s revenue, we can create a measure for the 
revenue difference between the two months. The DAX formula will simply subtract 
the Revenue Previous Month value from the Total Revenue value.

1.	 Click on the Sales table in the Data pane and click Home | New measure.
2.	 Enter the following formula in the Formula bar.
	 Monthly Revenue Difference = [Total Revenue] – [Revenue Previous 

Month]

3.	 On the Measure tools tab, select an appropriate format for the measure 
from the Formatting group. The £ English currency was selected again with 
0 decimal places specified.
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4.	 Add the Monthly Revenue Difference measure to the table to test the results 
(figure 9.22).

Figure 9.22: The Monthly Revenue Difference formula added to the table

4.	 Switch to the Model view and move the Monthly Revenue Difference 
measure into the Time Intelligence subfolder.

	 Looking back at the results shown in figure 9.22, the results are correct; 
however, we do not really want to show the value for January. There 
is no prior month to January in this dataset, so showing the value is not 
appropriate, and a blank should be shown instead.

5.	 Let us edit the formula and add a conditional statement to show a blank if 
the Revenue Previous Month measure returns a blank.

	 Click on the Monthly Revenue Difference measure in the Data pane and edit 
the formula to the following (figure 9.23).

	 Monthly Revenue Difference =

		  IF(

		  ISBLANK([Revenue Previous Month]),

		  BLANK(),

		  [Total Revenue]-[Revenue Previous Month]

	 )

	 The IF function is added for the conditional statement. The ISBLANK function 
is used to test if a blank is returned by the Revenue Previous Month measure, 
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and the BLANK function is used to return a blank if this is TRUE; otherwise, the 
difference is calculated.

Figure 9.23: Using the IF function to return blank instead of the value

Calculating the percentage revenue change
To calculate the percentage revenue change between the current month and the 
previous month, we need to divide the revenue difference by the previous month’s 
revenue.

Now, we could perform a normal divide operation to achieve this, but the DAX 
library has a special DIVIDE function that we can use instead. Why use this? Well, it 
is referred to as the safe divide function as it provides an argument to perform an 
alternate response when dividing by 0.

The syntax for the DIVIDE function is as follows. The AlternateResult argument is 
optional.

DIVIDE(Numerator, Denominator, [AlternateResult])
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Let us use DIVIDE to calculate the month-to-month percentage change.
1.	 Click on the Sales table in the Data pane and click Home | New measure.
2.	 Enter the following formula in the Formula bar.
	 % Monthly Revenue Difference =

	 DIVIDE([Monthly Revenue Difference],[Revenue Previous Month],BLANK())

3.	 On the Measure tools tab, click the button to display the values as a 
percentage and specify the values to 1 decimal place.

4.	 Add the % Monthly Revenue Difference measure to the table to test the 
results.

	 Figure 9.24 shows the completed % Monthly Revenue Difference measure 
added to the table. You can see the formula in the Formula bar and the 
formatting that was specified in the Ribbon. A blank is returned for January. 
Please refer to the following figure:

Figure 9.24: % monthly revenue difference measure

5.	 Switch to the Model view and move the [% Monthly Revenue Difference] 
measure into the Time Intelligence subfolder.

Creating a year-to-date total
For our final measure, we will calculate the cumulative revenue for the year. For this, 
the TOTALYTD function will be used. This function returns the year-to-date value of a 
given expression.



Adding DAX Measures      233

The syntax for the TOTALYTD function is as follows:

TOTALYTD(Expression, Dates, [Filter], [YearEndDate])

There are two mandatory arguments. One for the expression to evaluate and another 
for the column of dates in the model.

There are optional arguments to specify a filter expression and a year-end date. The 
year-end date defaults to December 31 unless specified using a month/day string, 
such as 3/31 for March 31. We will not need either for this example.

Let us create the measure.
1.	 Click on the Sales table in the Data pane and click Home | New measure.
2.	 Enter the following formula in the Formula bar.
	 Revenue YTD = TOTALYTD([Total Revenue],’Calendar’[Date])

3.	 On the Measure tools tab, specify the £ English currency with 0 decimal 
places.

4.	 Create a table visual and add the Month Name, Total Revenue, and Revenue 
YTD field and measures to test the results (figure 9.25).

Figure 9.25: TOTALYTD function to show the cumulative revenue for the year

5.	 Switch to the Model view and move the Revenue YTD measure into the Time 
Intelligence subfolder.
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	 That is all the DAX we will be covering in this book. Figure 9.26 shows our 
completed set of measures in the Data pane.

Figure 9.26: Completed set of measures

Conclusion
In this chapter, we learnt how to create DAX measures in Power BI, the difference 
between measures and calculated columns, and the advantages that measures offer 
over the implicit calculations that occur within a single visual.

We covered the two main methods for the effective organization of many measures—
storing them in folders within the fact tables and creating a specific measure table 
for them.

A few different DAX functions were utilized in the chapter, including SUMX, RELATED, 
DATEADD, CALCULATE, and TOTALYTD.

In the next chapter, we will start creating the visuals for the reports. The upcoming 
chapter will focus on text-based visuals, including cards, KPI cards, tables, and the 
matrix.
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Questions
Here are some questions to test what you have learnt in this chapter.

	 1.	 Which of the following are advantages to creating measures?
	 a.	 They only calculate once
	 b.	 They can be reused in other measures as well as visuals.
	 c.	� You can take advantage of the rich DAX language for more powerful 

calculations
	 d.	 All the above

	 2.	 Which function was used to apply a filter to modify the context of our Total 
Revenue measure?

	 a.	 CHANGEFILTER
	 b.	 FILTERREVENUE
	 c.	 CALCULATE
	 d.	 MODIFY

	 3.	 What is the correct path to creating a measure in Power BI?
	 a.	 Report view | select the table for the measure | Home | New measure
	 b.	 Right-click the table for the measure | New measure
	 c.	 Report view | select the table for the measure | Table tools | New measure
	 d.	 All the above

	 4.	 Which of the following is not a valid DAX function?
	 a.	 TOTALYTD
	 b.	 RELATEDITEM
	 c.	 SUMX
	 d.	 CALCULATE
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Introduction
In this chapter, we begin looking at the visualizations available in Power BI to present 
your data effectively. This chapter focuses on text-based visuals, of which there are 
four that will be covered—the Card, KPI, Table, and Matrix.

For each visualization, we will see how to create them with a practical example of 
their use, learn the key formatting attributes, and a few tips to get the most from the 
visuals.

Structure
In this chapter, we will cover the following topics:

●	 How to create the four text-based visuals—Card, KPI, Table, and matrix.
●	 Key formatting attributes of interest for each visual.
●	 Few tips to get the best out of your text visuals.

Chapter 10
Cards and Other  

Text Visuals
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Objectives
After reading this chapter, you will know how to use the most important text visuals 
in Power BI. You will also learn how to format these visuals along with some tips to 
take them beyond the standard visuals that others create.

The Card visual
Files: sales-report-ch-10-start.pbix

The Card is the simplest visual in Power BI but also one of the most used.

It is a humble box that is used to clearly show the more important metrics of your 
report page. For example, a single number that represents total sales, the number of 
new visitors, or the percentage of leads converted.

In the sales-report-ch-10-start.pbix file, we will insert two cards. One shows the 
total revenue, and the other shows the count of sales.

The following are the steps to create a card for total revenue:
1.	 Click the Card icon in the Visualizations pane.
2.	 Check the box for the Total Revenue measure in the Data pane or drag it into 

the Fields well in the Visualizations pane (figure 10.1).

Figure 10.1: Inserting a card to show total revenue
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The Card displays the result of the Total Revenue measure in a large black font with 
the measure name underneath. Let us look at improving the format of this Card.

To access the formatting options, follow the following steps:
1.	 Click on the Card visual on the page.
2.	 Click on the Format your visual button above the gallery of visualizations 

in the Visualizations pane (figure 10.2).

The gallery of Visualizations is replaced by the formatting options available for 
the selected visual. This same approach is used to format all visuals.

Figure 10.2: Accessing the formatting options for a visual

The Visual category lists the formatting options that are specific to the selected 
visual, and the General category lists the formatting options that are available for 
all visuals.

Formatting the callout value
The callout value is the large number or text displayed in the heart of the Card. 
You may wish to make changes to the font of the callout value or the units used to 
display the value.

For this Card, I will change the font from the default to the very nice Segoe UI Bold 
font. I will also reduce the font size to 29 and change it to a dark blue font color. In 
figure 10.2, the display units are automatically rounded to thousands. I will remove 
this to show more detail in the measurement result.
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1.	 Click on the Callout value to expand the list of format options available.
2.	 Click the Font list and select the Segoe UI Bold font. Then, change the size in 

the next box by either entering the required value of 29 or by using the spin 
box arrows to reduce the size to 29.

3.	 Click the Color list and choose a dark blue color.
4.	 Click the Display units list and select None. Notice the options to display 

values to thousands, millions, billions, or even trillions.
	 Figure 10.3 shows the result of these changes to the callout value:

Figure 10.3: Formatting the callout value of a card visual

Category label versus title
The text shown below the callout value is the category label. This shows the name 
of the measure added to the Cards field. This is useful as it tells the audience what 
value they are looking at.

The category label has limited formatting options (figure 10.4), although these are 
often sufficient. In this example, the only formatting change applied is making the 
font bold.

1.	 Click on the Callout value to collapse the list of formatting options and free 
up some space.
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2.	 Click Category label to expand the formatting options for this element.
3.	 Click on the Bold button.

Figure 10.4: Formatting options for the category label

An alternative to the category label is to add a title. This is displayed above the 
callout value instead of below and offers additional formatting options (figure 10.5).

You can enter any title you wish. This is a nice advantage over the category label. 
You can also change elements such as the background color and text alignment, 
which you cannot do with the category label.

In figure 10.5, the title has been added along with an orange background color and 
white text color with bold style, and the text has been center aligned.

1.	 Click on the General category of formatting options.
2.	 Click on Title to expand the list of its formatting options, and click the On/

Off slider button to turn the Title On and enable the options.
3.	 Click in the Text box and type Total Revenue.
4.	 Click on the Font list and select the Segoe UI font. This is consistent with the 

font of the callout value and is actually the default for the category label but 
not the title. Click the Bold button.

5.	 Click on the Text color list and select the white text color.
6.	 Click on the Background color list and select a dark orange color.
7.	 Click the Center button for the Horizontal alignment.
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Figure 10.5: Formatting options for the title of a Card

Adding a border
The final formatting that will be applied to the Card is to add a light grey border 
(figure 10.6). It is subtle and will nicely define the edges of the visual.

1.	 Click on Title to collapse its list of formatting options.
2.	 Click on Effects to expand the options for this formatting element.
3.	 Click Visual border to expand the options available for the Card border, 

and click the On/Off slider to turn it On.
4.	 Click the Color list and select a light grey.
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Figure 10.6: Adding a border to the Card visual

Format painter
We will now add a second Card to show the Count of Sales measure and use the 
Format painter button to quickly apply the same formatting to both visuals.

1.	 Click on a blank area of the report page to deselect the Total Revenue card 
visual.

2.	 Click the Card icon in the Visualizations pane.
3.	 Check the box for the Count of Sales measure in the Data pane to add it to 

the Fields well.
4.	 Click and drag both card visuals to the top left of the report page and align 

them accurately beside each other. Red dashed lines will appear to assist you 
with the alignment.
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	 Figure 10.7 shows the second unformatted Card added to the report page.

Figure 10.7: Second unformatted Card showing the Count of Sales measure

We will now copy the formatting from the first Card to the second using the Format 
painter command.

1.	 Click on the first Card visual.
2.	 Click Home | Format painter and then click on the second Card visual (figure 

10.8).

Figure 10.8: Using Format painter to copy formatting to another visual

Both cards now have the same formatting (figure 10.9). The border, fonts, colors, 
and the switch from the Category label to the Title have all been repeated on the 
second Card.
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However, you will need to enter the text to be used for the title of the Card:

Figure 10.9: Formatted Card with a missing title

With the Count of Sales card selected;
1.	 Click on the Format your visual button above the gallery of visualizations 

in the Visualizations pane.
2.	 Click on the General category of formatting options.
3.	 Click on Title to expand the list of its formatting options, click in the Text 

box, and type “Number of Sales”.

Figure 10.10 shows the two completed cards.

Figure 10.10: The completed cards for total revenue and number of sales

Note: You can also copy a visual on a page using the Copy and Paste buttons on 
the Home tab of the Ribbon, and then make the necessary edits.
The Format painter button is great for when the visual is already on the page, 
maybe created by someone else, and you need to quickly repeat formatting 
between visuals.

KPI
The Key Performance Indicator (KPI) visual presents the progress toward a specified 
goal or target. It presents the following:

•	 Easy recognition of whether you have achieved the target goal or not
•	 A measure of the distance that you are ahead or behind the target value.
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The KPI requires a current value, a target value, and a trend. For our example, we 
will use the KPI to measure the sales value of a specified month against the sales 
value of the month previous to the one specified.

We will insert a KPI visual on a new page of our report that will be dedicated to 
monthly sales analysis.

1.	 Double-click on Page 1 of the report, or right-click and click Rename Page, 
and type the name Front Page.

2.	 Click the New page button (plus icon beside the page tabs) to insert a new 
page named Page 2.

3.	 Double-click on Page 2 and type the name Monthly Sales Analysis for the 
new page (figure 10.11).

Figure 10.11: Pages of our report

4.	 Click the KPI card in the Visualizations pane (identified in figure 10.12).
5.	 Click and drag the Total Revenue measure into the Value well, the Month 

Name field from the Calendar table into the Trend axis well, and the Revenue 
Previous Month measure into the Target well (figure 10.12):

Figure 10.12: KPI visual showing the monthly sales trend and comparing the latest month’s value 
against the previous month
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In the KPI visual that is produced, you can see that we successfully outperformed 
the previous month’s sales total. This is indicated by the green font, the green tick 
symbol, and the (+51.14%) variance.

You can also see an area chart in the background of the KPI showing the trend of 
sales totals for all 12 months of the year.

But which months do the sales total of £26,028 and a goal total of £17,221 refer to?

As shown in figure 10.13 with the Table visual, the KPI is using the latest month for 
the current value, and therefore, the previous month of November for the goal value 
of £17,221.

Figure 10.13: Table showing the months being used by the KPI visual

This could be exactly what you want. However, you would need to label the months 
being used so that it is easy for the reader to understand what they are looking at.

However, for this example, we want the reader to be able to choose the month to be 
used by the KPI.

So, before we begin formatting the KPI to our needs, we will provide a method for 
the reader to specify the month that they want to analyze sales. For this task, we will 
insert a Slicer.

Inserting a Slicer
A Slicer is a visual that enables a user to easily filter one or more visuals in a report. 
This will provide a simple way for the user to click a month name and have the KPI 
use that month as the context for its current value and the previous value.
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Note: We will cover Slicers in more detail in Chapter 14, Report Interactions, Filters, 
and Slicers. This is just a quick example of using a Slicer to apply context for the 
KPI visual.

Click on a blank area of the report page to deselect the KPI visual.
1.	 Click the Slicer icon in the Visualizations pane.
2.	 Click and drag the Month Name field into the Field well of the Slicer (figure 

10.14).

In figure 10.14, the Slicer and KPI visuals have been positioned and resized so that 
the Slicer sits neatly down the left side of the report page beside the KPI. The month 
of Feb has been specified in the Slicer, so the KPI now shows that total revenue 
decreased that month by 13.62% compared to the previous month of January.

Figure 10.14: Adding a Slicer so the reader can specify a month easily

At the moment, it is possible for a user to specify multiple months by holding the 
Ctrl key down as they click month names in the Slicer. We do not want this behavior 
for our Slicer, so we will disable this functionality by specifying a single selection 
only.

1.	 With the Slicer visual selected, click the Format your visual button above 
the gallery of visuals.

2.	 Click the Slicer settings category to expand the formatting options.
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3.	 Within the Selection sub-category, switch the Single select On/Off toggle 
to On (figure 10.15).

The checkboxes beside the month names in the Slicer are changed to option buttons.

Now a user can simply click a month name in the Slicer to switch, or filter, the KPI 
to that month.

Figure 10.15: Specifying single select behavior for the Slicer

Let us now look at the formatting options for the KPI and make some modifications.

Removing the icon
The KPI shows a tick icon beside the callout value if the goal is achieved and an 
exclamation mark if it is not. The first formatting change we will make is to remove 
the icon from the KPI.

1.	 With the KPI visual selected, click the Format your visual button above the 
gallery of visualizations.

2.	 In the Visual category, click the On/Off slider button to turn Off the Icons 
(figure 10.16).
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Figure 10.16: Removing the icon from a KPI

Trend axis options
There are some useful formatting options for the Trend Axis of a KPI (figure 10.17).

The default Direction is that High is good, and therefore, low is bad. In our example, 
this is true as we are presenting the total revenue. However, this option enables a 
change to Low is good if your KPI presents information such as the total number of 
refunds, complaints, or failed deliveries.

In figure 10.17, the month of August is selected in the Slicer to show the application 
of the Good color, due to the increase in sales between July and August.

You can change the good, neutral, and bad colors. The default is to use green for the 
Good Color, yellow for the Neutral Color, and red for the Bad Color. This can all be 
changed if required.

In this example, no changes have been made. Just an observation of the options 
available.

Note: The most common type of color blindness is the ability to notice the 
difference between the colors red and green.
The use of green, yellow, and red to present data is very commonplace and is 
often referred to as the RAG (red, amber, and green) status or traffic light system. 
However, it is useful to know your audience, and there is a case that more neutral 
colors such as blue and orange are better.
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Figure 10.17: Formatting options for the Trend axis

Changing the target label
The default Target label is the text Goal. This is ok, but for our example, text such as 
Last Month would be more appropriate to the purpose of the KPI.

1.	 In the Visual section, click Target label to expand the formatting options.
2.	 Type Last Month into the Label box (figure 10.18).

There are options to change the font and other characteristics of the Target label text.

There is also an option to remove the Distance to goal (percentage displayed in 
brackets beside the target value) or change characteristics of the Distance to goal, 
such as whether to display it as a percent or value and if an increase in value is good 
or bad.
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Figure 10.18: Changing the target label

Adding the title and border
To add the final polish to the Slicer and KPI visuals, we will add border and format 
aspects such as the font and title text to be consistent with the other visuals of our 
report.

Figure 10.19 shows the finished Slicer and KPI visuals.

To format the Slicer follow the following steps:
1.	 Click on the Slicer to select it.
2.	 Click the Format your visual button above the gallery of visualizations.
3.	 In the Visual section, click Slicer header to expand the options, select Segoe 

UI from the Font list, change the font size to 10, and click the Bold button.
4.	 Click the General category header.
5.	 Click Effects to expand the options and click the On/Off slider button for the 

Visual border to turn it On. In the Visual border options, click the Color list 
and select a light grey.

The Slicer now uses the same Segoe UI font for its header and values as the other 
visuals of the report. It also contains the same light grey border.
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Figure 10.19: Completed Slicer and KPI visuals

Let us now format the KPI to also include the light grey border, Segoe UI font, and 
the same title format as the cards on the Front Page report page.

1.	 Click on the KPI visual and then click the Format your visual button.
2.	 In the Visual category, click Callout value to expand the options and select 

the Segoe UI font from the Font list.
3.	 Click the General category header.
4.	 Click Effects to expand the options and click the On/Off slider button for the 

Visual border to turn it On. In the Visual border options, click the Color list 
and choose light grey.

5.	 Click Title to expand the formatting options.
6.	 Click in the Text box and type Month Revenue Variance.
7.	 Click on the Font list and select the Segoe UI font and click the Bold button.
8.	 Click on the Text color list and select the white text color.
9.	 Click on the Background color list and select a dark orange color.
10.	 Click the Center button for the Horizontal alignment.

The two visuals are now completed and should appear as shown in figure 10.19.

Table visual
Using tables in Power BI reports is very common as users are familiar with tabular 
data from using spreadsheets.
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Tables are probably overused and are not always the best visual to present data to 
compare values, view progress to a target, or measure variance.

However, they certainly do have their use cases, and we need to know how to create 
Table visuals in Power BI and what formatting options are at our disposal.

Let us insert a table visual to show the total revenue for each store.
1.	 Click on a blank part of the page to deselect all visuals.
2.	 Click on the Table visual in the Visualizations pane.
3.	 Click and drag the Store field and Total Revenue measure into the Columns 

well of the Table (figure 10.20).

Figure 10.20: Table showing revenue by store

Let us now format and change the order of the table values to meet our needs.

Formatting the grid and values
By default, the Table uses the Segoe UI font, which is one that we want. However, 
as standard, it also comes with a grey background color on the alternate rows and a 
thin blue border below the column headers and above the total row (please refer to 
figure 10.20).
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To remove or change the grey alternate background color, follow the following steps:
1.	 With the Table visual selected, click the Format your visual button.
2.	 In the Visual category, click Values to expand the options.
3.	 Select a different color from the Alternate background color list (figure 

10.21). In this example, white has been chosen to remove the alternate 
shading:

Figure 10.21: Removing the alternate background color

We will now change the thin blue border to dark orange to be consistent with the 
theme of the other visuals.

1.	 In the Visual category, click Values to collapse the options and click Grid to 
expand the options for that section.

2.	 Click Border to open the available options.
3.	 Click the Color list and change it to a dark orange (figure 10.22).
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This changes the color of both borders. By clicking the Section list, you can specify 
different border formatting options for the different elements of the Table (headers, 
values, and totals).

There are other useful options in the Grid section, such as to add, remove, or change 
the formatting of the horizontal and vertical gridlines:

Figure 10.22: Changing the color of table grid borders

Formatting the column headers
We will now format the table column headers to be consistent with the titles of our 
Card and KPI visuals.

1.	 In the Visual category, click Grid to collapse the options and click Column 
headers to open the options for that section.

2.	 Click Text, if necessary, to expand its options.
3.	 Click the Bold button and change the Text color to white.
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4.	 Change the Background color to the orange used in the other visuals (or 
whatever color you might be applying to your report visuals).

Figure 10.23: Formatting the column headers

Note: In Chapter 4, Creating a Simple Power BI Report, we saw an example of hiding 
the Totals in a Table visual.

Sorting table data
Sorting data in a table is simple. You just need to click the column header that you 
want to sort by until you get the order you require.

When you click the header of a column containing numeric data, it will sort 
descending first and then ascending on a second click. A column containing text 
data is the reverse.

Click the Total Revenue column header to sort the table data in descending order 
by the total revenue (figure 10.24). The table data is filtered by the month name Slicer 
on the page. The Table in figure 10.24 shows the values for June:
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Figure 10.24: Table data ordered by total revenue in descending order

Sorting a table by multiple columns
Let us add a couple more columns to our Table.

1.	 With the Table visual selected, click the Add data to your visual button to 
switch from the Format your visual settings back to the field wells.

	 Click and drag the Region field from the Stores table into the Columns well 
between the Store and Total Revenue columns, as shown in figure 10.25.

2.	 Click and drag the Count of Sales measure from the Sales table into the 
Columns well as the last column of the Table (figure 10.25).

Figure 10.25: Region and Count of Sales fields added to the Table
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All four columns are displayed in the order that they appear in the Columns well of 
the Table. You can drag the fields in the Columns well if you decide to change their 
order.

The table data is currently in descending order by the Total Revenue column. This 
is because we specified this previously.

Let us order the table data in ascending order by the Region column and then within 
each region, descending order by the Total Revenue column.

To sort a table by multiple columns:
1.	 Click on the Region column header to sort the Table in ascending order by 

region.
2.	 Press and hold the Shift key as you then click the Total Revenue column to 

add a second level sort of descending by total revenue (figure 10.26).

Figure 10.26: Sort table by multiple columns

Note: Using Table visuals to create top N lists, such as Top 10 or Top 5 is an 
effective use of them. We will see an example of creating a top 10 list in Chapter 14, 
Report Interactions, Filters, and Slicers.
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Matrix
The final text visual to cover in this chapter is the matrix.

A matrix provides the capacity to use labels in columns as well as rows, while a table 
only supports labels across rows. The matrix is like a PivotTable in Excel.

In this example, we will remove the Table visual and insert a matrix instead. This 
matrix will show the total revenue for each store split by the weekend and weekday.

1.	 Click on the Table visual (a good practice is to click the frame, or edge, of a 
visual when selecting it) and press Delete on the keyboard to remove it from 
the page.

2.	 Click the Matrix icon in the Visualizations pane (figure 10.27).
3.	 Click and drag the Store field from the Stores table into the Rows well of the 

matrix.
4.	 Click and drag the Is Weekend field from the Calendar table into the Columns 

well.
5.	 Click and drag the Total Revenue measure from the Sales table into the 

Values well (figure 10.27).

Figure 10.27: Matrix visual showing total revenue by store and weekday versus weekend

The default formatting of the matrix is similar to that of the Table visual. It has a bold 
font in the total column and row. Light grey background color for alternate rows. A 
thin blue border under the column labels and to the right of the row labels. And the 
font is Segoe UI.
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Formatting the grid and values
Let us start by formatting the grid and values of the matrix. This is a similar task to 
the table formatting that we did previously. We will remove the grey background 
color on alternate rows, remove the blue border to the right of the row labels, and 
keep the border under the column labels but change it to a dark orange color (figure 
10.28).

1.	 With the matrix selected, click the Format your visual button in the 
Visualizations pane.

2.	 In the Visual category, click Values to expand the options in that section.
3.	 Change the Alternate background color from grey to white.
4.	 Click Values to collapse its options and click Grid to expand the options in 

that section.
5.	 Click Border within the Grid section to open its options.
6.	 Click the Color list and change it to dark orange.
7.	 Click the Section list and select Row headers.
8.	 Uncheck the Right box to remove the border to the right of the row labels 

(figure 10.28).

Figure 10.28: Removing the row headers border from a matrix
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Formatting the column headers
We will now apply the same formatting to the column headers of the matrix that we 
did to the Table visual (figure 10.29).

1.	 In the Visual category, click Column headers to expand the formatting options.
2.	 If necessary, click Text to open its options.
3.	 Click the Bold button and change the Text color to white.
4.	 Change the Background color to a dark orange (figure 10.29):

Figure 10.29: Formatting the column headers of a matrix

Tip: If you have a visual on the page selected at the time that you click a visual 
icon in the visualizations pane, it will convert the selected visual. In this example, 
converting the Table visual to a matrix could save time on formatting and other 
tasks compared to inserting a matrix from scratch.
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Drill down actions for multiple row headers
When using multiple row headers in a matrix, drill down actions are enabled. These 
actions provide different methods for a user to drill down or display the data at the 
different levels in the matrix.

Note: The drill down actions detailed here can also be performed on column 
headers in a matrix.

Let us add the Region field to the existing Store field in the row headers of the 
matrix.

1.	 Click the Add data to your visual button to switch from the Format your 
visual part of the Visualizations pane back to where we can add and 
remove fields.

2.	 Click and drag the Region field from the Stores table into the Rows well of 
the matrix and before the Store field (figure 10.30).

The two-row headers form a group, and this is collapsed to show the first level of 
data only, which is the region in this example (figure 10.30). The header icons above 
the matrix provide the functionality to drill down and expand the row headers:

Figure 10.30: Region and store fields in the Rows well of the matrix

Now, you can click the plus icons beside the region names to expand that group 
and see the data within, expand all the groups with one click, or use the drill down 
functionality to switch from viewing the first level of the hierarchy to the second 
level (the store in this example).

Let us explore these different options.

Click the drill down icon shown in figure 10.31 to turn on the drill down function:
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Figure 10.31: Turn on the drill down functionality

With this functionality enabled, clicking a region name in the matrix will drill down 
to the store level of the hierarchy for that region only. Figure 10.32 shows the results 
of clicking the South region:

Figure 10.32: Looking at sales from the South stores only

Notice the drill down arrow icon has changed to be enclosed in a black circle. This 
indicates to others that drill down behavior is enabled.
Click the up arrow in the header icons to back up to the next level up in the hierarchy. 
For this example, that is back to the regional sales (figure 10.33):

Figure 10.33: Drill up arrow to back up to the next level in the hierarchy
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To turn off the drill down functionality, simply click the drill down icon again.

Click the double arrow icon to go to the next level of the hierarchy for all regions 
(figure 10.34):

Figure 10.34: Jump to the next level of the hierarchy

Click the up arrow in the header icons to back up to the next level up in the hierarchy 
again.
The final option is the pitchfork icon (figure 10.35). Click this icon to expand all labels 
at once.

Figure 10.35: Expand all labels in the hierarchy
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Click the up arrow in the header icons to back up to the next level up in the hierarchy 
again.

Note: The Header icons can be turned off to prevent users from accessing this 
functionality when reading the report if required. This setting is found in the 
General section of the formatting options. The header icons are only disabled in 
the reading view, so do not worry when you can still see them on the report page.

Conclusion
In this chapter, we learnt how to use four text-based visuals in Power BI—the Card, 
KPI, Table, and matrix. With each visual, we covered some useful formatting features 
available to them and some pro tips for their use.

In the upcoming chapter, we will look at chart visuals such as the column, line, 
donut, and gauge charts. We will explain the intricacies of each chart visual and 
explore the more important formatting options for each.

Questions
Here are some questions to test what you have learnt in this chapter.

	 1.	 What are the names of the two categories of formatting options available for all 
visuals?

	 a.	 Distinct and General
	 b.	 Visual and General
	 c.	 Visual and Basic
	 d.	 None of the above.

	 2.	 You can sort by multiple columns in a Table?
	 a.	 True
	 b.	 False

	 3.	 Which of the following are the names of fields for the KPI visual?
	 a.	 Trend axis
	 b.	 Value
	 c.	 Target
	 d.	 All of the above
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	 4.	 With the Format Painter command, you can quickly copy the format of one 
visual to another.

	 a.	 True
	 b.	 False

	 5.	 With the KPI visual, you cannot change the good, bad, and neutral colors of 
the Trend axis text?

	 a.	 True
	 b.	 False
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Introduction
In this chapter, we focus on the chart visuals in Power BI. These include the column, 
line, combo, gauge, and treemap visuals.

For each visualization, we will see how to create them with a practical example of 
their use and learn key formatting attributes that can be changed to increase the 
effectiveness of the visual.

Structure
In this chapter, we will cover the following topics:

•	 Create popular chart visuals, including the column, line, donut, and treemap 
visuals.

•	 Adding data labels
•	 Key attributes and formatting options for each chart.

Chapter 11
Chart Visuals
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Objectives
After reading this chapter, you will know how to use the most important chart 
visuals in Power BI. You will also learn how to change key attributes and format 
options to increase the effectiveness of the visuals.

Column and bar charts
Files: sales-report-ch-11-start.pbix

Column and bar charts are two of the most used charts in reporting. They are used 
to easily compare the values of different categories.

These charts are very familiar to people, making them reliable for your audience to 
read and understand. They are also very functional and come with many settings to 
modify them to our needs in Power BI.

There are six different column and bar charts available as standard in Power BI. 
These are variations of the clustered and stacked column and bar charts. We will 
look at both the clustered and stacked column chart and understand their differences 
before then switching to a bar chart variation.

Clustered column chart
We will begin with a clustered column chart, quite possibly the most recognized 
chart around. Let us use this column chart to compare total revenue across the 
different regions.

1.	 Click on the Clustered column chart icon in the Visualizations pane 
(figure 11.1).

2.	 Click and drag the Region field from the Stores table into the X-axis well.
3.	 Click and drag the Total Revenue measure into the Y-axis well.
4.	 Move and resize the column chart to position it underneath the two card 

visuals and align it neatly, as shown in figure 11.1.
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Figure 11.1: Column chart comparing total revenue across regions

Adding tooltips
By using the tooltips feature of Power BI visuals, you can make it easy for the reader 
to see further detail on the data points of a visual.

Tooltips are a feature of most Power BI visuals, including the column, pie, map, line, 
and gauge charts.

The tooltip is shown when you mouse over a data point. Figure 11.2 shows a tooltip 
for the West data point of the column chart. This is the default tooltip and shows 
only the data being used by the column chart, that is, the region and total revenue:
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Figure 11.2: Tooltip for the West data point of the column chart

By adding fields to the Tooltips well of the visual, you can add additional data points 
that you think the reader would be interested in viewing.

1.	 Click the column chart to ensure that it is active.
2.	 Click and drag the Count of Sales and Total Units Sold measures to the 

Tooltips well as shown in figure 11.3:

Figure 11.3: Custom tooltip showing additional data points
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Now on mouse over, the results of the Count of Sales and Total Units Sold 
measures for that data point (West in figure 11.3) are also shown.

Tooltips are a great way to provide additional insight into the performance of a data 
point.

Note: In Chapter 15, Enhancing your Power BI Reports, we will see how you can 
create your own custom tooltip pages. This gives you unrivaled control over 
what the tooltip looks like, down to its size, background color, fonts, and so on. 
But most importantly, you can add whatever visuals and content that you want. 
Tooltip pages are a very powerful feature of Power BI.

Formatting the clustered column chart
We will now change a few formatting options to improve the chart from its default 
appearance.

The formatting changes we will make include the following:
•	 Changing the chart title. The default title is made up of the fields added to the 

wells of the clustered column chart. This can get unsightly when additional 
fields are added.

•	 Formatting the chart title to be consistent with the titles of the two card 
visuals above.

•	 Adding a light grey border.
•	 Removing the x-axis label. The “Region” label is not providing any, or much, 

benefit to this chart. Readers know that the South, Northwest, and West are 
regions.

•	 Swapping the y-axis for data labels. With only five columns, adding data 
labels as an alternative to the y-axis labels can be more effective.

•	 Change the color of the columns. We will not keep with the default blue.

Changing the chart title
The chart title currently being used is terrible, as you can see in figure 11.4. It is 
dynamically updated to show all information added to the wells of the visual. This 
includes the fields and measures that were added to the x- and y-axis and the two 
fields that were just added to the tooltips well.
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Figure 11.4: Default chart title listing information from all fields of the visual

We will edit the chart title text to exclude the mention of the measures added to 
tooltips and format the title to be consistent with the titles of the cards above and the 
KPI on the other report page (figure 11.5).

1.	 With the column chart selected, click the Format your visual button at the 
top of the Visualizations pane.

2.	 Click on the General category and click on Title to expand the list of its 
formatting options.

3.	 Click in the Text box and edit the text to read “Total Revenue by Region”.
4.	 Click on the Font list and select the Segoe UI font. Click the Bold button.
5.	 Click on the Text color list and select the white text color.
6.	 Click on the Background color list and select a dark orange color.
7.	 Click the Center button for the Horizontal alignment as shown in figure 11.5:
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Figure 11.5: Column chart with the improved chart title

Note: Using DAX, you can construct more insightful titles for your visuals than is 
demonstrated in these simple examples. What does the reader want to know? You 
can create dynamic titles that present important details and answer questions the 
readers may be looking for.

Adding a border
Let us add a light grey border to the clustered column chart, just as we did to the 
two cards above.

1.	 Click on Title to collapse its list of formatting options, if necessary.
2.	 Click on Effects to expand the options for this formatting element.
3.	 Click Visual border to expand the options available for the chart’s border, 

and click the On/Off slider to turn it On.
4.	 Click the Color list and select a light grey.
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Changing the column colors
We will now change the column colors to something other than the default blue.

1.	 Click on the Visual category and click Columns to expand its formatting 
options.

2.	 Click the default list and choose a purple color (figure 11.6).

The color of all columns is changed.

Figure 11.6 shows the Show all slider set to On. This permits you to change the color 
of specific columns.

Figure 11.6: Changing the column colors

Note: The Conditional Formatting button (fx icon) beside the Default list is very 
useful. You can define rules that determine the color to be applied.
Many Power BI visuals permit the application of Conditional Formatting rules for 
font or area colors. These include the card, map, column chart, and table visuals.

Removing axis and axis titles
Let us now remove the y-axis from the chart and remove both the axis titles. Despite 
removing the y-axis, we still need to remove the y-axis title in the formatting options. 
Surprisingly, removing the axis does not automatically remove its title.
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1.	 Click the On/Off slider for the Y-axis to turn it to Off.
2.	 Click the Y-axis to expand the formatting options and click the On/Off slider 

for the Title to turn it to Off.
3.	 Click the X-axis to expand the formatting options and click the On/Off slider 

for the Title to turn it to Off, as depicted in figure 11.7:

Figure 11.7: Removing the y-axis and both axis titles

Adding data labels
Data labels can now be added to display the values for each data point. When a 
column chart only has a few columns, such as the five in this example, data labels 
can be an effective alternative to the y-axis. If there are many columns, data labels 
can produce a noisy and cluttered chart.

1.	 Click the On/Off slider for the Data labels to turn it On, then click Data 
labels to expand its formatting options.

2.	 Click the Position list within the Options category and choose Inside end for 
the position of the labels, as shown in figure 11.8. The Auto option positions 
the labels outside the end.

3.	 Click Values to expand the options, and click the Bold button to emphasize 
the labels more.
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Figure 11.8: Adding data labels to the column chart

Stacked column chart
A stacked column chart provides the ability to compare parts to a whole in addition 
to comparing the values across different categories. For each category, the data series 
are stacked on top of one another in vertical columns.

For this example, we will add the Category column from the Products table so that 
we can see the contribution each category made to the total revenue for each region.

1.	 With the clustered column chart selected, click the Add data to your visual 
button to see the gallery of visualizations.

2.	 Click the Stacked column chart icon to convert the existing clustered column 
chart into a stacked column chart.

3.	 Click and drag the Category field from the Products table into the Legend 
well (figure 11.9.

Unfortunately, some of the data labels are not shown for the Cakes series, as the part 
of the column is too small to fit the label, as shown in figure 11.9.

Because of this, we will remove the data labels for each series and replace them with 
labels that show the total revenue value only for each category.
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Figure 11.9: Switching to a stacked column chart

To add the total labels to a stacked column chart:
1.	 Click the Format your visual button to switch to the formatting options.
2.	 Click the On/Off slider for the Data labels to turn them Off.
3.	 Click the On/Off slider for the Total labels to turn them On, as shown in 

figure 11.10:

Figure 11.10: Adding total labels to a stacked column chart
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Stacked column charts provide the added ability to compare the parts of a whole, 
even if data labels are removed. In figure 11.10, we can comfortably see that beverages 
made a large contribution to the revenue of the South, whereas for the Northwest, 
food sales made the most significant contribution.

Switching to a bar chart
Finally, let us convert the stacked column chart into a stacked bar chart. Bar charts 
can offer a better view of the data sometimes compared to column charts (figure 
11.11). They are especially useful when the text labels in the category axis (y-axis of 
a bar chart) have many characters.

1.	 With the stacked column chart selected, click the Add data to your visual 
button to see the gallery of visualizations.

2.	 Click the Stacked bar chart icon to convert the existing stacked column 
chart into a stacked bar chart, as shown in figure 11.11:

Figure 11.11: Stacked bar chart

Line and area charts
Line and area charts are used to show how a value changes over time. Area charts 
have advantages over line charts when comparing change among multiple data sets 
or over a long period of time.
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Line chart
Let us create a line chart to show the change in total revenue over the 12 months of 
data we have in the model (figure 11.12).

1.	 Click on the Line chart icon in the Visualizations pane.
2.	 Click and drag the Month Name field from the Calendar table into the X-axis 

well.
3.	 Click and drag the Total Revenue measure into the Y-axis well.
4.	 Click and drag the Monthly Revenue Difference and % Monthly Revenue 

Difference measures into the Tooltips well, as shown in figure 11.12:

Figure 11.12: Line chart showing total revenue for 12 months

The default line chart shares similar formatting properties to that of the column 
chart.

•	 The chart title mentions all fields used by the chart, including the tooltip 
fields.

•	 Both axes display their titles.
•	 The default line color is blue.

Let us edit the chart title text to display “Total Revenue over 12 Months”, format 
the title to match how the title of the cards and stacked bar chart are formatted, and 
add a light grey visual border (figure 11.13).
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The steps for these tasks will not be repeated here, as we have performed these tasks 
a few times now, both in the previous chapter and this one.

Figure 11.13 shows the improved chart title and border. The mouse arrow is 
positioned over the Aug data point to display the tooltip, including the Monthly 
Revenue Difference and % Monthly Revenue Difference measures. This provides 
additional insight into the revenue performance compared to the previous month:

Figure 11.13: Tooltip showing value and percentage variance to the previous month

Let us now remove the axis titles and change the color of the line (figure 11.14).
1.	 From the Format your visual area of the Visualizations pane, click on the 

Visual category.
2.	 Click X-axis to expand the options and click the On/Off slider for the Title 

to turn it Off.
3.	 Click Y-axis to expand the options and click the On/Off slider for the Title 

to turn it Off.
4.	 Click Lines to expand its formatting options, click the Total Revenue list in 

the Colors section and choose a dark blue color (this color matches the callout 
value text color in the card visuals).
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Figure 11.14 shows the completed line chart. Unfortunately, at the time of writing 
this book, there is no option to change the scale of the y-axis. A smaller increment 
than 50K would look better in this chart. Please refer to the following figure:

Figure 11.14: Line chart with axis titles removed and line color changed

Line chart with multiple data series
Line charts can handle multiple data series, although no more than 5 is generally 
recommended, or the chart can become cluttered and confusing.

For this example, we will add the Category column from the Products table to 
the legend as we did with the clustered column chart before. There are only three 
product categories (beverages, cakes, and food), so this should work quite well.

1.	 With the line chart selected, click the Add data to your visual button to see 
the gallery of visualizations and the field wells.

2.	 Click and drag the Category field from the Products table into the Legend 
well (figure 11.15).

With the values of the Beverages and Food series following a similar pattern, you can 
see how this chart would be confusing if we had more data series like these.
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Figure 11.15: Line chart with multiple data series

A useful formatting option when handling multiple data series can be to add series 
labels instead of the legend. This offers an alternative way of distinguishing which 
line belongs to which data series.

Series labels can be positioned to the left (start) or to the right (end) of the lines.

In this example, because the start values and finish values of the Beverages and Food 
series are so close, only one label is shown in figure 11.16. This renders the option 
unhelpful and redundant. So, we will keep with the legend.

Figure 11.16: Swapping the legend for series labels



Chart Visuals      285

Stacked area chart
For the final line and area chart example, we will see a stacked area chart. This will 
show the contribution of each product category to the total revenue over the 12 
months (figure 11.17).

This provides better clarity than the previous line chart, where the data series were 
often overlapping. It also returns us to see the total revenue over the 12 months 
in addition to category revenue, whereas the line chart with multiple series was 
focusing on the revenue of each category only.

With the line chart selected, click the Stacked area chart icon to convert the existing 
line chart into a stacked area chart, as shown in figure 11.17.

For this report, we will switch the chart back to a line chart and remove the Category 
column from the Legend well so that it uses a single total revenue data series.

It is good to explore and to be comfortable with the different chart types and their 
specific strengths and weaknesses.

Figure 11.17: Stacked area chart

Combo charts
A combo chart, or combination chart, is a hybrid of two chart types, such as column 
and line or column and area.
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Combo charts are used to display different types of information on the same chart. 
This could be to show actual values against budget values or two types of data that 
vary widely, such as sales volume and percentage of upsells.

In Power BI, the only combo charts available as standard are the line and stacked 
column chart or the line and clustered column chart.

In this example, we will add a line and clustered column chart to show the total 
revenue and count of sales for 12 months on a single chart (figure 11.18).

1.	 Click on the Line and clustered column chart icon in the Visualizations 
pane.

2.	 Click and drag the Month Name field from the Calendar table into the X-axis 
well.

3.	 Click and drag the Total Revenue measure into the Column y-axis well.
4.	 Click and drag the Count of Sales measure into the Line y-axis well as 

shown in figure 11.18:

Figure 11.18: Combo chart showing total revenue and count of sales for 12 months

The Total Revenue and Count of Sales values are plotted on different axis as the 
values are very different. The primary axis on the left is used for the total revenue, 
and the secondary axis on the right is for the count of sales.

The formatting options available closely resemble those of the column, bar, and line 
charts discussed before, so we will not dive into those right now.
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In figure 11.19, the chart title and border have been modified, and the x-axis title has 
been removed from the chart. The title for each of the y-axis has remained as it is 
useful to define them in this example.

Figure 11.19: Improved line and clustered column combo chart

Let us see another example of a line and clustered column combo chart where the 
values share the same axis.

For this example, we will create a target value field and add it to the chart for the line 
y-axis. This will enable us to visualize the total revenue against the target. We will 
use a target value of 45,000 for this example.

Currently, we do not have a column with target values in our model, so we will 
create a new table that contains just a single column and a single value.

1.	 Click Home | Enter data
2.	 In the Create Table window (figure 11.20), type Monthly Target in the Name 

box for the name of the table.
3.	 Double-click on the column header and type “Target”.
4.	 Click in the first cell of the table and type “45000” for the performance target 

for all months.
5.	 Click Load.
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Figure 11.20: Creating a table for the target value

Using the same line and clustered column chart, we will change it to use the target 
value in the line y-axis instead of the count of sales.

1.	 Click on the line and clustered column chart to select it.
2.	 Click the X beside the Count of Sales measure in the Line y-axis well to 

remove it.
3.	 Click and drag the Target column from the Monthly Target table into the 

Line y-axis well.

Figure 11.21 shows the line and clustered column chart using the target value. The 
title of the chart has been updated to reflect the role of the chart, and the y-axis-title 
removed.

Notice that the total revenue and target values now share the same primary axis as 
the values are of the same type:
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Figure 11.21: Total revenue versus target combo chart

Note: Line charts can also be used for these actuals v budget or actuals v KPI 
type charts. One line can represent the actuals, and the other line for the budget/
target/KPI.

Pie and donut charts
Pie and donut charts are used to present parts-to-whole relationships. Power BI 
offers one type of pie and one type of donut to choose from.

In this example, we will insert a pie chart to present the split of total revenue during 
the week and at the weekend.

1.	 Click on the Pie chart icon in the Visualizations pane (figure 11.22).
2.	 Click and drag the Is Weekend field from the Calendar table into the Legend 

well.
3.	 Click and drag the Total Revenue measure into the Values well.
4.	 Click and drag the Count of Sales and Total Units Sold measures into the 

Tooltips well as shown in figure 11.22:
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Figure 11.22: Pie chart showing total revenue split by the weekend and during the week

The usual improvements to the title and border will be made to the pie chart, as 
previously covered with the other chart types.

In addition to these changes, we will also:
●	 remove the legend
●	 change the color of the light blue slice to orange
●	 show the category (Yes or No) in the data label in addition to the total value 

and percentage.

To make these changes, follow the following steps:
1.	 Click on the Visual category of the formatting options.
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2.	 Click on the On/Off slider for the Legend to turn it Off.
3.	 Click Slices to expand the formatting options, click the No list, and select an 

orange color.
4.	 Click Detail labels to expand the options; click the Label contents list 

within the Options category and select All detail labels (figure 11.23).
5.	 Click the Values sub-category of Detail labels to see the options, click the 

Bold button and type 0 in the Percentage decimal places box.

Figure 11.23 shows the completed pie chart. Removing the legend freed up some 
space, and with only two pie slices, there was plenty of room for detail labels:

Figure 11.23: Pie chart showing all label details and with legend removed

This pie chart can easily be converted to a donut chart if preferred. Simply click 
the Donut chart icon in the Visualizations pane while the pie chart is selected, as 
shown in figure 11.24:
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Figure 11.24: Donut chart showing total revenue split by the weekend and during the week

Gauge charts
Gauge charts are used to measure progress toward a goal. They also cater for another 
key performance indicator or target value to be included and measured against.

Progress toward the main goal is shown by a shaded bar moving toward the end of 
the arc. The indicator or target value is represented by a line on the gauge.

Let us create a gauge chart on the Monthly Sales Analysis report page to measure 
the progress of the total sales revenue for a given month and use the previous 
month’s revenue as the target value.

1.	 Click the Monthly Sales Analysis page.
2.	 Click the Gauge icon in the Visualizations pane.
3.	 Click and drag the Total Revenue measure to the Value well.
4.	 Click and drag the Revenue Previous Month measure to the Target value well.
5.	 Click and drag the Count of Sales measure to the Tooltips well.

Figure 11.25 shows the gauge that is created from these fields. The values are spread 
evenly across the gauge, so the minimum value of the arc is 0, and the maximum 
value is automatically set as 98K because the revenue is 49K.
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Figure 11.25: Gauge chart to measure revenue progress for a selected month

Remember, the visuals on the Monthly Sales Analysis page are currently all 
controlled by the list of month names Slicer visual. In figure 11.26, you can see that 
the month of March is currently selected:

Figure 11.26: Month revenue specified by the selection in a slicer
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We will now walk through multiple formatting changes to modify the gauge chart 
to our requirements. These will include changing the maximum value of the arc, 
removing the target label, and changing the color of the gauge bar shading.

Note: There are many variations of gauge charts available from the Power BI 
visuals marketplace. We will discuss this marketplace and how to access these 
visuals in Chapter 13, Other Power BI Visualizations.

General formatting
Let us now discuss the multiple formatting changes:

1.	 With the gauge chart selected, click the Format your visual button above 
the Visualizations gallery.

2.	 Click the General category of options.
3.	 Click Effects, then the Visual border sub-category to expand its options.
4.	 Click the On/Off slider for the Visual border to turn it On, and then click the 

Color list and set a light grey color.
5.	 Click Effects to collapse its formatting options and click Title to expand 

theirs.
6.	 Type Revenue Progress in the Text box.
7.	 Specify the Font as Segoe UI and click the Bold button.
8.	 Click Center for the Horizontal alignment.

Visual formatting
We will now go through the steps to do visual formatting:

1.	 Click the Visual category of options.
2.	 Click Gauge axis to expand the options and type 100000 in the Max box 

(figure 11.27).
	 You can use measures to specify the minimum and maximum values of the 

gauge axis. That offers a more dynamic approach than the one used in this 
simple example.

3.	 Click Colors and set an orange color for the Fill color.
4.	 Click Data labels and reduce the Font size to 11.
5.	 Click the On/Off slider for the Target label to set it to Off.
6.	 Click Callout value, change the Font to Segoe UI, the Color to black, and the 

Display units to None.
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Figure 11.27 shows the finished gauge chart. The formatting applied in these examples 
is a personal preference and depends on the information we are trying to convey.

Figure 11.27: Setting the max value of the gauge chart axis

KPI versus gauge charts
Figure 11.28 shows the KPI visual and gauge chart side-by-side on the Monthly Sales 
Analysis page. It is not insinuated that it is valuable to use both visuals; they are just 
presented together to see the strengths each visual has over the other.

In this example, the gauge chart has been used as an alternative to the KPI visual. 
Like the KPI, the gauge chart visualizes revenue for the selected month against the 
previous months’ revenue.

The KPI visual presents the percentage variance, which the gauge does not; however, 
the % Monthly Revenue Difference measure could have been used as a tooltip in the 
gauge for this insight.
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In addition to seeing performance against last month’s revenue, the gauge chart also 
presents the progress toward another value. In this example, the arbitrary value of 
100,000 was used, but this value can be the result of a measure providing flexibility 
to its use, refer to the following figure.

Figure 11.28: KPI or gauge chart

Of course, the Target value that was created earlier for the combo chart example 
could be used as the target value in the gauge chart.

Click and drag the Target column from the Monthly Target table into the Target 
value well. It will replace the Revenue Previous Month measure currently in the well, 
as shown in figure 11.29:

Figure 11.29: Gauge chart with target value
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Treemap visual
The Treemap visual displays hierarchical data as a set of nested rectangles. The 
size of each rectangle is determined by the size of the value being measured. The 
rectangles are ordered from largest to smallest.

Treemaps can be used when you are working with many data points and offer an 
alternative to the column or bar chart that may struggle to present a large volume of 
data clearly.

They also present the distribution of the values across different categories showing 
part-to-whole relationships.

In this example, we will create a treemap to show the distribution of revenue across 
the different regions.

1.	 From the Monthly Sales Analysis page, click the Treemap icon in the 
Visualizations pane.

2.	 Click and drag the Region column from the Stores table to the Category well.
3.	 Click and drag the Total Revenue measure to the Values well.
4.	 Click and drag the Count of Sales measure to the Tooltips well.

Treemap depicts the distribution of revenue by region, as shown in figure 11.30:

Figure 11.30: Treemap showing the distribution of revenue by region
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The treemap values are being filtered by the month name slicer, so currently, we can 
see the results for March only, as can be seen in figure 11.31:

Figure 11.31: Treemap filtered by the month name slicer

Let us now add an additional field to the treemap to breakdown each region’s 
revenue performance by product category.

Click and drag the Category column from the Products table into the Details well, 
as shown in figure 11.32. Each region (branch) is now split by the different product 
categories (leaves)

Figure 11.32: Adding details to the treemap
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The formatting options for treemap visuals are limited to changing the colors of 
the branches, using a legend, and using category and data labels, as shown in figure 
11.33:

Figure 11.33: Limited formatting options for treemap visuals

The title of the treemap has been edited in figure 11.33, but no other changes have 
been made. There are no options to change the sort order or add percentage labels 
in treemaps.

Conclusion
In this chapter, we learnt some of the most important chart visuals in Power BI, 
including the column, line, combo, and donut.

We covered the purpose of each chart type and the specific strengths one may have 
over another. We modified key attributes and formatting options to increase the 
effectiveness of our charts.

In the upcoming chapter, we will look at the different map charts provided with 
Power BI.
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Questions
Here are some questions to test what you have learnt in this chapter.

	 1.	 What is the primary purpose of a line chart?
	 a.	 Show the change in a value over time
	 b.	 Show the contribution of parts to a whole
	 c.	 Compare value across different categories
	 d.	 None of the above.
	 2.	 You can set the max value for the axis of a Gauge chart.
	 a.	 True
	 b.	 False
	 3.	 Which of the following charts provide the tooltips feature?
	 a.	 Pie chart
	 b.	 Gauge chart
	 c.	 Column chart
	 d.	 All of the above
	 4.	 Which of the following is true for treemap visuals?
	 a.	 You can change the color of the rectangles (branches)
	 b.	 You can add tooltips
	 c.	 You cannot change the sort order
	 d.	 All of the above

Join our book's Discord space
Join the book's Discord Workspace for Latest updates, Offers, Tech happenings around the 
world, New Release and Sessions with the Authors:

https://discord.bpbonline.com



Introduction
Maps provide a way to efficiently visualize geographic data such as countries, cities, 
and postcodes. These visuals are meaningful and beautiful.

Power BI has two main map visuals provided as standard. The Map and the filled 
Map. There is also a visual named the shape map, which is in preview and expected 
for release in the coming months.

In this chapter, we look at how to enable the use of the map visuals, insert a map into 
our report, and then learn a few tips to get the most out of Power BI maps.

Structure
In this chapter, we will cover the following topics:

●	 How to enable map visuals in Power BI.
●	 How to use the Map visual.
●	 Tips for mapping geographic data effectively.

Chapter 12
Using Maps in Power 

BI Reports
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Objectives
After reading this chapter, you will learn how to use the Map visual in Power BI and 
a few tips to overcome problems when plotting geographic data.

Enable map visuals in Power BI
The Map and filled Map visuals need to be enabled in Power BI before they can be 
used. If they are not enabled, you will see the error shown in figure 12.1 when you 
attempt to create your first Map:

Figure 12.1: Map and filled map visuals disabled

To enable Maps follow the following steps:
•	 Click File | Options and settings | Options.
•	 Click the Security category from within the Global category of options.
•	 Click the Use Map and Filled Map visuals checkbox, as shown in figure 

12.2.
•	 Click OK.

Note: We will focus on the Map visual in this chapter. The Filled Map uses different 
shades of color to present how values differ across regional areas.
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Figure 12.2: Enabling the use of map visuals in Power BI options

The Map visual
Files: sales-report-ch-12-start.pbix and lat-and-long.xlsx

The general Map visual in Power BI uses bubble markers to plot the geographic 
data on the Map. The size of the bubble is determined by the size of the value it is 
measuring.

In this example, we will use the Map visual to present the total revenue for all stores 
in the UK.
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Let us first insert a new page named Maps to our report to focus on building the map 
chart away from the distraction of other visuals.

1.	 Click the New page button (plus icon beside the page tabs) to insert a new 
page named Page 3.

2.	 Double-click on Page 3and type the name “Maps” for the new page, as shown 
in figure 12.3:

Figure 12.3: Maps page in the report

Using the Map visual
The Map visual uses the Bing Maps geocoding engine to effectively map the 
geographic fields (country, city, and postcode) of your data model.

This makes it very easy to create maps in Power BI. We cover some tips later in this 
chapter to assist the geocoding if there is any trouble plotting the geographic field 
correctly.

1.	 Click on the Map icon in the Visualizations pane.
2.	 Click and drag the Postcode field from the Stores table into the Location 

well, as depicted in figure 12.4.

The Map visual plots the locations on the Map with this single field. Each bubble 
represents the location of a postcode.

Note: There is actually a missing location on the Map. The Brighton store has failed 
to work. We will fix this later in the chapter by using the latitude and longitude 
of each location.
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Figure 12.4: Map visual plotting UK postcode data

1.	 Click and drag the Total Revenue measure into the Bubble size well.
2.	 Click and drag the Store and Manager fields from the Stores table into the 

Tooltips well.

In figure 12.5, the size of the bubble markers is determined by the size of the total 
revenue value for the store at that postcode. The larger the bubble, the better the 
store’s performance.

Figure 12.5 shows the tooltip for the Aberdeen store at postcode AB10 1AB. Using a 
simple mouse over, the reader can now see the total revenue, store name, and store 
manager name at that location.
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Figure 12.5: Adding fields for the Bubble size and Tooltips wells

The fields in the Tooltips well are displayed as First Store and First Manager. This is 
because they are text fields, and Power BI performs the default summarization of the 
first value with text fields. Other summarizations include the last value, count, and 
a distinct count.

There is only one store and one manager at any given postcode in this data set, so the 
initial names of First Store and First Manager are not useful.

Let’s rename these fields to simply read Store Name and Manager Name, respectively.
1.	 Click the list arrow for the First Store field and click Rename for this visual, 

as shown in figure 12.6.
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Figure 12.6: Renaming a field for a specific visual

2.	 Type Store Name as the name for the visual and press Enter.
3.	 Repeat these steps for the field labeled First Manager and name it “Manager 

Name”.

Figure 12.7 shows the renamed tooltips fields:

Figure 12.7: Tooltips fields renamed for the Map visual
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Editing the map title
The map title includes all fields added to the Location, Bubble size, and Tooltips wells 
of the visual. This has resulted in a messy title. Let us improve it.

1.	 With the Map selected, click the Format your visual button at the top of the 
Visualizations pane.

2.	 Click the General category and click on Title to expand the list of its 
formatting options.

3.	 Click in the Text box and edit the text to read Total Revenue by Store.
4.	 Click on the Font list and select the Segoe UI font and size 16. Click the Bold 

button.

Figure 12.8 shows the Map with the improved title:

Figure 12.8: Map with improved title



Using Maps in Power BI Reports      309

Changing the map style
The default style applied to the Map is the Road style. In this style, features of the 
Map, such as the roads, are quite prominent.

Let us change the style to make the Map features more subtle and the bubbles more 
evident. Either the Grayscale or Light styles are great for this. In this example, the 
Light style will be applied.

1.	 Click the Visual category of the Format your visual tab in the Visualizations 
pane.

2.	 Click on Map settings and then Style to expand the formatting options for 
that section.

3.	 Click the Style list arrow and select Light from the style options as shown 
in figure 12.9.

Figure 12.9: Changing the map style

The Show labels toggle switch turns off the labels of the countries, cities, seas, and so 
on. This is a nice option if the names of the areas are not required, as it reduces the 
“noise” on the Map. The focus should be on the values as much as possible.
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Formatting the bubbles
Let us now format the bubbles to make them “pop” on the Map more.

1.	 Click on Map settings to collapse the options and click Bubbles to expand 
its formatting options.

2.	 In the Colors section, click the Default list arrow and select a color. In figure 
12.10, a dark blue has been selected.

3.	 The bubble size can also be changed from its initial size set by the Map visual 
by using the spin arrows or the slider in the Size section.

Note: Conditional formatting rules can be applied to the bubbles using the fx 
button beside the color list. This feature would provide further insight into the 
performance of the data points on the Map. 

Figure 12.10: Formatting the bubble size and colors

Using a table to filter the map data
The auto-zoom functionality of the Map visual can be very effective when used 
appropriately. When the map data is filtered, and that filter reduces the data points to 
a smaller area on the Map, the Map automatically zooms into the area that contains 
the remaining data points.
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This can work very well.

To take advantage of this functionality, let us add a table that lists the region names. 
This table can then be used to cross-filter the Map visual.

Note: Chapter 14, Report Interactions, Filters, and Slicers details different methods 
for filtering report visuals, including other visuals on the page, Slicers, and the 
Drill through the feature of Power BI.

1.	 Click on a blank area of the page to ensure that no visuals on the page are 
selected.

2.	 Click the Table icon in the Visualizations pane.
3.	 Click and drag the Region field from the Stores table into the Columns well.
4.	 Move, resize, and format the table as desired.

Figure 12.11 shows the table visual beside the Map. The table has had the alternate 
background color removed, the title edited to pronounce it more, and a border 
added. We will not go through those formatting steps now, as they have been covered 
previously in the book.

Figure 12.11: Table visual listing the regions to be used as a filter for the Map visual
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Clicking a region name in the table visual cross-filters the map data. The Map 
automatically zooms into the specified region.

In figure 12.12, the North East has been selected in the table visual. The Map reacted 
and zoomed into the North East area of the UK.

Note: You can edit the behavior of a visual and how or if it cross-filters or cross-
highlights other visuals on a report page. This is explained in Chapter 14, Report 
Interactions, Filters, and Slicers.

Figure 12.12: Map zoomed into the North East area of the UK

Disabling the auto-zoom feature
Another aspect of the auto-zoom feature of map visuals is that it zooms back to 
show all the data points when the Map leaves focus. For instance, a reader can zoom 
in on an area of the Map visual, but when they change the page in the report and 
return to see the Map, it will have automatically zoomed out to show all data points 
again. It will not retain the zoom level made by the reader.
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We have seen the positive uses of this auto-zoom functionality when the Map is 
filtered to a specific area. But when a user is manually zooming into an area, the 
automatic return to show all data points may not be desired. So, let us see how to 
disable the auto zoom feature.

1.	 Click on the Map visual to select it.
2.	 Click the Format your visual button at the top of the Visualizations pane.
3.	 In the Visual category, click Map settings | Controls to expand the options 

in that section.
4.	 Click the Auto zoom On/Off slider to turn it Off, as shown in figure 12.13:

Figure 12.13: Disabling the auto-zoom feature of the Map

Tips for using the map visuals
If the Power BI map visuals struggle to return to the correct location, there are some 
tips to improve the likelihood of accurate results.
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Categorize the geographic fields
When the Map visual is having trouble geocoding your data, you can help it by 
categorizing the geographic fields. This can increase the likelihood of correct 
geocoding.

Note: Using the latitude and longitude field wells provides the most accurate 
method of visualizing geographic data. If you have access to the dataset, including 
latitude and longitude values is encouraged.

Although the mapping is working very well with this dataset, let us see how we can 
categorize a field in Power BI Desktop. We will categorize the Postcode field.

1.	 In the Data view, click the Stores table in the Data pane to navigate to it.
2.	 Click the Postcode column.
3.	 Click Column tools and then click the Data category list arrow.
4.	 Choose the appropriate category from the list, shown in figure 12.14. In this 

example, it is the Postal code:

Figure 12.14: Categorizing a column in the Data view

A globe icon is displayed beside the column name in the Data pane of the Power BI 
views. This identifies that a location data category has been assigned. Figure 12.15 
shows the data category icon beside the Postcode field in the Report view:
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Figure 12.15: Data category icon beside field name in report view

Using latitude and longitude data
If you have access to the dataset, including the latitude and longitude data for each 
location would ensure quick and accurate results. This is the best thing you can do 
if it is a viable option.

You can find the latitude and longitude data for addresses using sources such as 
latlong.net.

The postcode data in this example is working very well, although there is an issue 
with the Brighton store not being recognized. Let us fix this by replacing the postcode 
on the Map with the latitude and longitude data for greater efficiency.

Currently, our dataset does not contain columns with latitude and longitude data, 
so we will first import an Excel file that contains this information and then perform 
a merge query to include the columns in the existing Stores table. This provides a 
nice excuse to recap on some of the skills learnt earlier in the book also.

1.	 Click Home | Excel workbook.
2.	 Locate and open the lat-and-long.xlsx workbook provided in this chapter’s 

files.
3.	 Check the Sheet1 checkbox and click Transform Data.
4.	 In the Power Query Editor window, rename the query “LatLong”.
5.	 Select the Stores query in the Queries pane and click Home | Merge Queries. 

This will merge with the existing Stores query.
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6.	 In the Merge window, as shown in figure 12.16, click the Postcode column in 
the Stores able and then click the Postcode column in the LatLong table. 
These are the two matching columns.

7.	 Ensure that Left Outer is selected as the Join Kind and click OK.

Figure 12.16: Merge query to merge the latitude and longitude columns

8.	 Click the double-arrow button next to the LatLong column name, as shown 
in figure 12.17.

9.	 Uncheck the Postcode box, as that column is already in the Stores table.
10.	 Uncheck the Use original column name as prefix box.
11.	 Click OK.
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Figure 12.17: Specifying the columns to merge

	 Right-click the LatLong query in the Queries pane and click Enable load to 
disable the option, as shown in figure 12.18. With the Latitude and Longitude 
columns merged into the Stores table, there is no need to load this query/
table into Power BI:

Figure 12.18: Disable the load of the query to Power BI

12.	Click Home | Close & Apply.
	 With the latitude and longitude data now available in our dataset, there are 

a few recommended changes to be made to the columns in the data model.
	 First, the columns should be in a decimal format. Also, we will set them 

to not summarize when used in a visual and assign a data category, as we 
learnt in the previous tip.
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13.	 Switch to the data view and click the Stores table in the Data pane to 
navigate to it.

14.	 Select the Latitude column, and from the Column tools tab, click the Format 
drop-down list arrow and click Decimal number as shown in figure 12.19.

15.	 Click the Summarization list arrow and select Don’t Summarize.
16.	 Click the Data category list arrow and select Latitude.
17.	 Repeat Steps 14–16 for the Longitude column, ensuring to specify Longitude 

in Step 17.

Figure 12.19: Apply the decimal number format to the latitude and longitude columns

	 The Latitude and Longitude fields can now be used in the Map visual in 
place of the Postcode.

18.	 Switch to the report view and click on the Map visual to select it.
19.	 Click the X beside the Postcode field in the Location well to remove it.
20.	 Click and drag the Latitude and Longitude fields from the <Stores> table 

into their respective Latitude and Longitude wells, as shown in figure 12.20.

The Brighton store is now shown on the Map. It is the large bubble on the south coast 
of the UK.
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Figure 12.20: Using latitude and longitude in the Map visual

Using geographic hierarchies
Another tip to assist the Map in correctly geocoding location data is to add multiple 
hierarchical fields to the Location well. For example, the County field can be added 
along with the Postcode.

By adding multiple fields at different levels of geographic detail, a hierarchy is 
created. A reader can drill up and down through the different levels of the hierarchy 
in the visual.

These drill-up and drill-down techniques were covered when discussing the Matrix 
visual in Chapter 10, Cards and Other Text Visuals. We will not go through them 
again now, just know that it is possible. At this moment, we are only interested in 
improving the accuracy of the map geocoding.

1.	 Click on the Map to select the visual.
2.	 Click the X beside the Latitude and Longitude fields to remove them from 

their respective wells.
3.	 Click and drag the County and Postcode fields from the Stores table into the 

Location well in that order, as shown in figure 12.21.

This approach also solves the problem with the Brighton store. This is shown in 
figure 12.21 by the arrow.
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Figure 12.21: Using a hierarchy by adding two geographic fields in the Location well

The drill-up and drill-down buttons are displayed in the visual header. These could 
be removed, if required, from the General | Header icons section in the formatting 
options of the Visualizations pane.

Conclusion
In this chapter, we learnt how to use the Map visual in Power BI. We also covered 
some tips to geocode your fields effectively, including how to categorize your 
geographic fields and use latitude and longitude data.

In the upcoming chapter, we will look at the AI visuals in Power BI, such as the Q 
and A, decomposition tree, and key influencers visuals.

We then look at adding custom visuals to Power BI. There is an entire marketplace of 
visuals that extend beyond those provided by default in the Visualizations pane. 
We will add a custom visual from the marketplace and use it in our report.
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Questions
Here are some questions to test what you have learnt in this chapter.

	 1.	 Using latitude and longitude values ensures the greatest chance of accuracy 
when plotting data on a map.

	 a.	 True
	 b.	 False
	 2.	 Which of the following statements is true of maps.?
	 a.	� Maps use the Bing maps geocoding engine to correctly map location fields 

such as country, city, and state.
	 b.	 You can change the color of the bubbles on a map.
	 c.	 There are different map styles, including road, light, and grayscale.
	 d.	 All of the above
	 3.	 What are the correct steps to specify a data category for a column?
	 a.	 From report view, select the column > Modelling tab > Data category
	 b.	 From Data view, select the column > Column tools > Data category
	 c.	 From Data view, select the column > Home > Data category
	 d.	 None of the above
	 4.	 The auto zoom feature of a map can be disabled if required.
	 a.	 True
	 b.	 False
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Introduction
There are many visualizations in Power BI, and these visualizations are consistently 
changing and improving due to the fast-paced development that Microsoft has 
rolled out.

In this chapter, we will cover even more useful visualizations of what has been 
covered so far. These involve some of the AI visuals of Power BI, including the Q&A, 
Decomposition Tree, and Smart Narrative visuals.

We will also see how to add a custom visual from the AppSource marketplace in 
Power BI. You can find a rich array of visuals beyond those that are immediately 
available in the Visualizations pane of Power BI. In this chapter, we will see how to 
access these additional apps and add a visual from AppSource to our report.

With each visual, we will cover how and why to use them and apply some useful 
formatting options.

Chapter 13
Other Power BI 

Visualizations
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Structure
In this chapter, we will cover the following topics:

•	 Q&A visual
•	 Configuring the Q&A visual
•	 Decomposition tree
•	 Smart narrative
•	 Custom visuals in Power BI

Objectives
After reading this chapter, you will learn how to use the powerful AI visuals in 
Power BI to gain additional key insights into your data that you otherwise could not 
have seen.

You will also know how to access further visuals from the custom visual marketplace, 
known as Microsoft AppSource, and add one to your Power BI report. There is a 
wealth of visuals beyond those available as standard from the Visualizations pane.

The Q&A visual
Files: sales-report-ch-13-start.pbix

The Q&A visual enables a user to enter a natural language question to produce a 
visual. This provides a quick and effective way for a user to get answers from the 
data.

Q&A is a very powerful visual with a lot of scopes to the level of configuration and 
formatting that one can apply to it. This is great because you will want to refine the 
Q&A to work as best as possible with the questions that a user may ask and the 
terms that they may use.

Using the Q&A Visual
Let’s see how to insert and use the Q&A, including making some configurations to 
optimize its use in our report.

Insert a new page to the sales report we have been working on during this book and 
name it “AI”.
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Click the Q&A icon in the Visualizations pane to insert the Q&A visual on the 
page (figure 13.1).

Tip: You can also insert the Q&A visual by simply double-clicking anywhere on 
a report page.

You can use the Q&A by either typing a question in the Ask a question about your 
data box or by clicking one of the suggested questions that follow, as shown in figure 
13.1:

The Q&A is prompting to Add synonyms now to improve the question-and-answer 
experience. We can close this prompt and will see how to add synonyms later in this 
chapter, along with how to create your own suggested questions:

Figure 13.1: Inserting the Q&A visual

1.	 In figure 13.2, the suggested question “what is the total revenue by country” 
was clicked. It has produced a bar chart comparing the total revenue for each 
country.

If the visual is one you want to keep, click the Turn this Q&A result into a 
standard visual button to the right of the question box.

Let us now ask another question of the data. And this time, we will ask our own 
questions using the Ask a question about your data box.
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Figure 13.2: Bar chart showing total revenue by country

2.	 Click the speech icon on the left of the question box to select all the question 
text easily, and press Delete.

3.	 Start typing the question “what are the top 5 products by total 
revenue” into the question box. As you are typing, the autocomplete feature is 
suggesting terms and questions to you, as shown in figure 13.3:

Figure 13.3: Autocomplete list appears as you type a question
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4.	 Press Enter on completing the question. Figure 13.4 shows a bar chart visual 
that has been used again, this time showing the Top 5 products by total 
revenue in descending order.

This is a great choice of visual and demonstrates how quickly you can gain effective 
insights into your data and even create visuals without creating them manually:

Figure 13.4: Bar chart showing the Top 5 products by total revenue

The visual will cross-filter or cross-highlight all other visuals on the page unless 
instructed otherwise. You do not need to convert it into a standard visual for this 
functionality to work.

In figure 13.5, the bar for the Jacket Potato product has been clicked. This has filtered 
the line chart (note the axis) that is on the same page.

This ability to quickly ask a question of our data, create a visual, and be able to 
interact with other visuals on a page in just a few seconds is fantastic.
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Figure 13.5: Q&A filtering another visual on a page

Let us convert the Q&A results into a standard visual to keep it by clicking the Turn 
this Q&A result into a standard visual button, as shown in figure 13.6:

Figure 13.6: Convert the Q&A result into a standard visual to keep

The Q&A visual will also respect any other filters applied. To see an example of 
this, we will add a Q&A visual to the Monthly Sales Analysis page of the report. 
This page contains a month Slicer that was added in Chapter 10, Cards and Other Text 
Visuals.
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We will use the Q&A visual to return the name of the best sales rep in respect of 
the revenue change from the previous month. We have a measure named “Monthly 
Revenue Difference” that was created in Chapter 9, Adding DAX Measures and 
calculates the sales reps revenue change. Let us ask the question, “who is the best 
rep by monthly revenue difference”.

Figure 13.7 shows the question entered in the question box. Notice the double red 
line under the word “best”. The double red underline identifies an unrecognized 
word.

The returned visual shows “Yuezhu Zhang” as the best sales rep. This is correct, but 
it has happened due to fortune and not because the question has worked. The Q&A 
is simply listing all reps in descending order. We need to define what the term “best” 
means or use a different term.

Note: We look at some aspects of optimizing the Q&A visual shortly.

In figure 13.7, we also see the autocomplete list helping us to construct the question 
again. It offers the question “who is the best rep by % monthly revenue difference” because 
we have a measure named % Monthly Revenue Difference in our model.

Figure 13.7: Unrecognized words and suggested questions

Let us change the term “best” to “top”. In figure 13.8, the change to the question 
has been made, and the double red underline has disappeared. The visual has also 
changed to show only one sales rep.
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Figure 13.8 shows the Slicer that is filtering the Q&A visual to show data from March 
only. A table visual to show the top sales reps has been inserted too. The table is 
used only for the purpose of showing that the Q&A is returning the correct name 
and value:

Figure 13.8: Q&A being filtered by a Slicer

If you want the results shown in a specific visual, this can be stated at the end of the 
question. In figure 13.9, the word “table” has been added to the end of the question to 
force the result to be shown in a table visual:

Figure 13.9: Specifying the result to be in a table

Formatting the Q&A
There are some interesting formatting elements that can be applied to the Q&A 
visual. These formatting options are only for the Q&A and not for the visual returned 
because of the question, for example, the bar chart, table, map and so on.

In figure 13.10, the Visual category for the formatting options is shown. The font of 
the question has been increased to size 14.
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Note the options to change the color of the Underline. This is a useful formatting 
option. The red Error color is not easily visible by everyone, and the blue Accepted 
color clashes with other colors, such as the table header underline. Great to know 
that these can be altered.

General formatting changes such as border and background color can be made as 
with all visuals.

Figure 13.10: Formatting the Q&A visual

Configuring the Q&A visual
There are many options available to configure the Q&A visual to your needs. These 
include reviewing questions that users have asked, adding your own suggested 
questions, and teaching the Q&A the meaning of different terms so that it may 
understand questions better. The options are quite extensive.

To access the tooling options, click the gear icon in the top right corner of the Q&A 
(figure 13.11):
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Figure 13.11: Access the setup options for the Q&A visual

The Getting started window opens (figure 13.12), providing access to the different 
configuration options:

Figure 13.12: Getting started window with Q&A optimization options

Let us explore two of the different options available for optimizing the Q&A visual—
adding synonyms and creating suggested questions.

Adding synonyms
You can add alternative names for the fields and tables of your model by adding 
synonyms. This is very useful. There may be multiple different terms that are used to 
refer to a table or field in an organization, and by adding synonyms, we are training 
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the Q&A to recognize them.

Let us add synonyms for the Reps table.
1.	 Click the Field synonyms button in the Getting started window or from 

the menu down the left side.
2.	 All tables of the model are shown. Click the Reps table to expand the Terms 

and Suggested terms for the table and fields of the table (figure 13.13).
3.	 Click the representative suggested term to add it as a term for the Reps 

table. If representative is not a suggested term, pick another that you think 
is a good alternative.

4.	 Click the Add button, type “salesperson”, and press Enter.

Figure 13.13: Field synonyms area of the Getting started window

5.	 Figure 13.14 shows the representative and salesperson terms added for 
the Reps table. The Suggested terms list is revised each time a term is added. 
Click salesclerk to add that term.

Figure 13.14: Added terms and revised suggested terms
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6.	 Click the X to close the Getting started window.

Synonyms can also be added and changed in the model view, though it is not as 
user-friendly, and you will not be offered suggested terms.

In figure 13.15, the Synonyms box in the Properties pane shows the terms that were 
added for the Reps table. You can click on any table, field or measure in the model 
view and add terms to its Synonyms box. Each term is separated by a comma.

Figure 13.15: Synonyms shown in the Properties pane of the model view

Figure 13.16 shows the new Salesperson term being used in a question. The blue 
underline indicates that salesperson is an accepted term:

Figure 13.16: Using the new “salesperson” term in a question
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Creating suggested questions
Let us now see how to create your own suggested questions. These suggested 
questions appear directly below the question box when using the Q&A.

The question that we added earlier for the Top 5 products by total revenue could be 
added as a suggested question for anyone using the Q&A. Users can then click this 
question instead of worrying about the correct terms to use.

1.	 Click the gear icon in the top right corner of the Q&A to open the Getting 
started window.

2.	 Click Suggest questions in the menu on the left.
3.	 Type the question “what are the top 5 products by total revenue” in the question 

box provided and click Add.
4.	 Add any other questions you want. Figure 13.17 shows three questions that 

have been added and a preview of the result for the first question in the list.
5.	 Click Save.

You can reorder the list of questions by simply clicking and dragging them into the 
desired order.

Figure 13.17: Adding suggested questions to the Q&A

Figure 13.18 shows the suggested questions that were added to the Q&A. A user can 
generate a visual by simply clicking the suggested question they like.
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Figure 13.18: Suggested questions listed in the Q&A

Decomposition tree
The decomposition tree visual is used to drill down into aggregation and explain it 
by different dimensions. For example, to drill down into the total revenue and break 
it down by region and store.

The user can follow the thread (branches of the tree) through each dimension and 
understand the contribution each value of the dimension has made to the aggregated 
value.

The decomposition tree is great for ad-hoc analysis, as a user can specify the dimension 
to drill into and easily switch between the different values of that dimension with 
the click of a button.

1.	 Click on the Decomposition tree icon in the Visualizations pane.
2.	 Click and drag the Total Revenue measure into the Analyze well.
3.	 Click and drag the Category, Product, Region, and Store fields into the 

Explain by well, as shown in figure 13.19.
4.	 Click the + icon beside the aggregated value to choose the dimension to drill 

into.

By adding the four different fields to the Explain by well, we have the option to drill 
into any of these dimensions. The decomposition tree also offers us the High value 
and Low value AI splits, indicated by the light bulb icon:
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Figure 13.19: Decomposition tree used to explain total revenue

In figure 13.20, the Region and Store dimensions have been used to break down 
the total revenue. The Store dimension was selected from the + icon beside the West 
value. You can see the West is formatted in bold, and there are connector lines joining 
each store value to the West:

Figure 13.20: Total revenue explained by region and store
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Clicking a different region will switch the analysis to that region, and the 
decomposition tree will list the stores in order of highest value first.

Clicking any of the stores will cross-filter or cross-highlight other visuals on the 
same page of the report (we will cover how to disable this in the upcoming chapter).

When formatting the decomposition tree visual, you can change the color of the bars 
and connector lines. Let us see how to do this.

1.	 In the Visual category of the formatting options, Click Tree | Connectors and 
change the color of the Selected line to a dark blue.

2.	 Click Bars | Colors and change the color Positive bar to a medium-strength 
orange, Negative bar to a dark orange, and the Bar background to a light blue.

Figure 13.21 shows the decomposition tree with the applied formatting changes:

Figure 13.21: Formatting the connectors and bars of the decomposition tree

You can also make formatting changes to aspects of the decomposition tree, including 
the category labels and values. And as with all visuals, there are general options, 
including title, border, and header icons.
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Smart narrative
The smart narrative visual is used to help tell the story of a specific visual or all 
visuals on a page. It is an incredible AI visual that considers the position, type, and 
data used by the different visuals and produces a narrative of the key insights.

It is used in a reverse way to the Q&A discussed earlier. Instead of asking a question 
(though this can be done) using natural language, you start with the visual.

Creating the smart narrative
Let us see how to create the smart narrative on a single visual and then one that 
considers all visuals on the page.

1.	 Click the Front Page tab to navigate to this page of the report.
2.	 Right-click on the stacked bar chart visual that shows total revenue by the 

product category and region and click Summarize (figure 13.22):

Figure 13.22: Summarize for a single visual

Figure 13.23 shows the smart narrative that is produced for this visual. All text with 
a blue underline is dynamic and will update when data is refreshed or filtered:

Figure 13.23: Smart narrative text for the stacked bar chart
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The smart narrative updates, just like any other visual, when filters are applied, that 
affect it. In figure 13.24, the Yes slice of the Total Revenue Split pie chart is clicked. 
This cross-filters the smart narrative visual, and the narrative is updated to reflect 
this:

Figure 13.24: Smart narrative updating when filters are applied

To create a smart narrative for all visuals on a page, follow the following steps:
1.	 Ensure that none of the Front Page visuals are selected by clicking a blank 

area of the page.
2.	 Click the Smart narrative icon in the Visualizations pane (figure 13.25).
3.	 Move and resize the visual as necessary.

Figure 13.25 shows the smart narrative that is produced. It details the key insights 
from all visuals. You can see the narrative here that refers to the line chart, the column 
chart with the target line, and the last two paragraphs are a repeat of the previous 
single visual smart narrative.
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Figure 13.25: Smart narrative from all visuals on the page

You can delete any text in the smart narrative in the same manner that you would 
delete the text of any text box. This allows you to refine the visual and to only show 
the insights that you are interested in.

In figure 13.26, the second paragraph has been deleted:

Figure 13.26: Second paragraph removed from the smart narrative
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Adding and formatting dynamic values
All the narrative so far has been automatically produced by the smart narrative 
visual, but you can also ask your own questions, as we did with the Q&A, to generate 
the narrative that you want.

For this example, we will delete the penultimate paragraph that begins with “South 
in Category …” and create our own version of that paragraph:

1.	 Click on the smart narrative visual and delete the penultimate paragraph.
2.	 Type the text “The”.
3.	 Click the Value button in the window that appears (figure 13.27).
4.	 Type the question “which region has the highest total revenue” into the How 

would you calculate this value box. Click Save:

Figure 13.27: Creating your own dynamic text narrative

	 The name for the South region is added. This value is dynamic, and as data 
changes, the region name may change.
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5.	 Continue typing with the text “has the highest total revenue at”.
6.	 Click the Value button to create another dynamic value.
7.	 Enter the question, “what is the total revenue for the top region by total 

revenue”. In figure 13.28, you can see a preview of the result of the question 
and its format too.

8.	 Click Save.

Figure 13.28: Adding the dynamic value for the top regions’ total revenue

Figure 13.29 shows the newly created paragraph in the smart narrative. The dynamic 
values that we added are blue underlined.
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Figure 13.29: Smart narrative with the newly created paragraph

In figure 13.29, you can see that the dynamic values in the last paragraph are not 
formatted in British Pounds Sterling like all other total revenue values in the smart 
narrative. Let us fix this inconsistency.

1.	 Click on the value for which you want to change the format.
2.	 In the window that appears, specify the formatting that you want to apply. 

In figure 13.30, the Currency format for £ English (United Kingdom) has been 
applied, and 0 decimal places have been specified.

3.	 Click Save.

Figure 13.30: Formatting dynamic values in the smart narrative
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Figure 13.31 shows the completed smart narrative visual. All values in the final 
paragraph have the currency format applied:

Figure 13.31: The completed smart narrative visual

Custom visuals in Power BI
In addition to the core visuals available in the Visualizations pane, you can also 
download visuals from Microsoft AppSource. The AppSource marketplace contains 
many more visuals for you to explore and utilize.

Adding a custom visual from AppSource
There are two main approaches to accessing the AppSource marketplace to download 
a visual.

One approach is to click the Get more visuals ellipsis icon at the end of the gallery 
of visuals in the Visualizations pane and click Get more visuals from the menu 
(figure 13.32):
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Figure 13.32: Get more visuals from the Visualizations pane

A second approach is to click Insert | More visuals | From AppSource (figure 13.33).

Figure 13.33: Get more visuals from the Insert tab

The Power BI visuals window appears and presents all visuals available for you to 
explore and find the one that fits your requirements (figure 13.34).

There is a Filter by list that can be used to filter for a visual by category, such as KPI 
or Change Over Time. There is also a Search bar that can be used to find a visual using 
keywords.
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Figure 13.34: The Microsoft AppSource marketplace has many visuals

Click on a visual to view further information about it, including a description, 
images, key information such as when the app was last updated and a link for 
sample instructions (figure 13.35).

Click the Add button to import the custom visual into Power BI.

Figure 13.35: App information when adding to Power BI



348      Power BI for Jobseekers

The Import successful message appears to confirm that the custom visual has been 
added, as shown in figure 13.36. Click OK:

Figure 13.36: Import successful message

The added custom visual can be seen below the gallery of visuals in the 
Visualizations pane, as shown in figure 13.37. The visual can be used in the same 
manner as any of the core visuals of Power BI. Read the app instructions for specifics 
on its use.

Figure 13.37: Custom visual added to the Visualizations pane

You can pin a custom visual so that it appears in the gallery of core visualizations 
instead of below. Simply right-click on the custom visual and click Pin to 
visualizations pane (figure 13.38):
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Figure 13.38: Pin a visual to the Visualizations pane

Removing a custom visual
If a custom visual is no longer required, it can be removed. Removing the visual 
removes all instances of it in the report.

Click the Get more visuals ellipsis icon at the end of the gallery of visuals in the 
Visualizations pane and click Remove a visual, as shown in figure 13.39:

Figure 13.39: Remove a custom visual in Power BI

The Select visuals to remove window appears as shown in figure 13.40. All custom 
visuals are listed, and it states the number of instances that each visual is used in the 
report. This is referred to as the associated tiles.

Click on the visual to be removed and click Remove.



350      Power BI for Jobseekers

Figure 13.40: Selecting the visuals to remove

Conclusion
In this chapter, we learnt how to use AI visuals in Power BI. The first visual we 
looked at was the Q&A visual. This powerful visual allows users to find key insights 
by asking natural language questions of the data. We learnt how the Q&A can be 
configured for optimal use in a report.

We then learnt how to use the decomposition tree and smart narrative visuals. Two 
more fantastic AI visuals that really assist the user at finding insightful information 
with minimum effort.

In the upcoming chapter, we will look at some of the different options available to 
set report interactions and filters.

We start with the ability to cross-filter and cross-highlight visuals from another 
visual on a report page. We then dive into Slicers, possibly the most popular of the 
on-page filtering options. We will then explore the Filter pane, and finally, the drill 
through feature of Power BI is covered.
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Questions
Here are some questions to test what you have learnt in this chapter.

	 1.	 Which of the following methods can be used to insert the Q&A visual?
	 a.	 Double-click a blank area of the page.
	 b.	 Click Insert > Q&A.
	 c.	 Click the Q&A icon in the Visualizations pane.
	 d.	 All of the above
	 2.	 Which of the following are features that can be used to optimize the Q&A 

visual?
	 a.	 Create suggested questions.
	 b.	 Add synonyms.
	 c.	 Review questions that users have asked.
	 d.	 All of the above
	 3.	 You can remove a custom visual from a report if it is no longer required.
	 a.	 True
	 b.	 False
	 4.	 The smart narrative can be created for a single visual or for all visuals on a 

page.
	 a.	 True
	 b.	 False
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Chapter 14
Report Interactions, 

Filters, and 
Slicers

Introduction
There are many ways for a user to interact with and filter the visuals of a Power BI 
report. We have already seen small examples of filtering visuals at different times in 
this book. Let us get into more detail now on the more commonly available filtering 
features.

In this chapter, we will cover four different filter options—visual interactions, slicers, 
the Filters pane, and Drill through.

We will start with the interactions between visuals and how you can specify 
them. Then, we will learn how visual filters or highlights data in other visuals on 
the page. Then we will move onto slicers, the most common option for on-page 
filtering of visuals. We will cover different settings to customize the slicers as per 
our requirements.

Next is the Filters pane. This is a powerful option and is great for setting filters that 
will be engaged less frequently. Finally, we will see how to set up a Drill through the 
filter and modify it as per our needs.
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Structure
In this chapter, we will cover the following topics:

•	 How to edit visual interactions on a page.

•	 Using slicers to filter page visuals.

•	 Filtering individual visuals and page visuals with the Filters pane.

•	 Creating a top N list using the Filters pane.

•	 Filtering visuals on all pages with slicers and the Filters pane.

•	 Setting up a Drill through the page and applying it to visuals.

Objectives
After reading this chapter, you will learn how to use different filter options available 
in Power BI. These are visual interactions, slicers, the Filters pane, and the Drill 
through feature. You will learn when the best time is to apply each one and 
understand the different qualities that each filter offers.

Editing visual interactions
Files: sales-report-ch-14-start.pbix

All visuals that have the capacity to do so interact with all other visuals on a page 
in Power BI by default. The default interaction, if possible, is to highlight the data in 
the other visual; otherwise, the data is filtered. This functionality is also known as 
cross-highlighting and cross-filtering.

Note: In Chapter 3, Getting Started with Power BI Desktop, we covered the 
options to change the default settings and disable cross-highlighting and cross-
filtering for all visuals. We also saw an option to change the default interaction 
to cross-filtering.

Figure 14.1 shows a few of the visuals on the Front Page page of the sales report. No 
filters are currently applied.
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Figure 14.1: Visuals on the report without filters applied

When a data point in a visual is clicked unless specified otherwise, it will interact 
with all other visuals on the page.

In figure 14.2, the data point in the stacked bar chart representing the food category 
in the south region has been clicked. This has filtered the data in two card visuals 
and highlighted the data in the donut chart.

This is evident when you compare the results in figure 14.2 to figure 14.1. The callout 
values in the card visuals and the data labels in the donut chart are different.

Figure 14.2: Visual data highlighted and filtered for the food category and south region
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To edit the interactions from the stacked bar chart:

1.	 Click on the stacked bar chart to select it.

2.	 Click Format | Edit interactions (as shown in figure 14.3).

The Edit interactions button is lit to indicate that it is enabled, and icons are displayed 
in the top right corner of all other page visuals.

The card visuals only have two icons as they only have the options for Filter and 
None. While the donut has three icons—Filter, Highlight and None (as shown in figure 
14.3):

Figure 14.3: Edit interactions enabled on visuals from the stacked bar chart

Let us disable the interaction to the two card visuals by using the None option and 
change the Highlight interaction on the donut chart to Filter.

1.	 Click the None icon in the top right corner of each of the card visuals.

2.	 Click the Filter icon in the top right corner of the donut chart (figure 14.4).
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Figure 14.4 Interactions changed for the stacked bar chart

Now, when the data point in the stacked bar chart representing the food category 
in the south region is clicked, only the donut chart is filtered. The two cards are not 
affected (as shown in figure 14.5).

Figure 14.5: Only the donut chart is filtered

You can proceed to edit the interactions from other visuals on the page. Simply click 
another visual and then change the cross-highlight and cross-filter options on the 
other visuals.
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Not all visuals can cross-highlight and cross-filter; for example, the two card visuals 
and the smart narrative visual on this page do not have that capacity.

The Edit interactions button can be switched off when you have finished editing the 
interactions of the visuals in the report. However, it could also be left on to save 
having to switch it on again the next time you need to edit interactions.

It is important to remember this default behavior of Power BI visuals and to get it 
right when building reports. Reports are used to communicate data. If users misread 
a report, it can lead to bad decisions. It is important that a user understands if and 
how data has been filtered and how they can use this powerful feature effectively.

Let us see an example where not setting visual interactions correctly can cause other 
visuals to break entirely.

We will copy the line chart from the Front Page page to the Monthly Sales Analysis 
page of the report. Unfortunately, the line chart will not be operational.

Figure 14.6 shows the broken line chart on the Monthly Sales Analysis page. This is 
caused by the slicer. The slicer is filtering the line chart data to a specific month 
resulting in a single data point being shown. Not good!

Figure 14.6: Broken line chart due to filter from the slicer
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Let us disable the interaction from the slicer to the line chart.

1.	 Click on the slicer to select the visual.

2.	 Click Format | Edit interactions, if necessary (you may still have it enabled 
from the previous example).

3.	 Click the None icon in the top right corner of the line chart (figure 14.7).

The line chart now correctly shows the total revenue for all 12 months:

Figure 14.7: Disabling the interaction from slicer to line chart

However, the problems are not all solved yet. If a user clicks a data point in the line 
chart, the KPI visual breaks (figure 14.8). This is because both the slicer and line chart 
are applying separate month filters. We need to disable the filter from the line chart 
to the KPI.

Note: There is also a treemap visual on the page that breaks as a consequence of the 
line chart cross-filtering its data.
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Figure 14.8: KPI visual broken by the Aug filter coming from the line chart

Following are the steps to disable the line chart filter:

1.	 Click the line chart visual to select it.

2.	 Click the None icon for the KPI (as shown in figure 14.9).

So, setting visual interactions correctly is imperative for an effective report. In the 
first example, the interactions from the stacked bar chart were not desirable and only 
dangerous if the user did not understand what they are looking at and how it can 
be used. In the second example, not having the interactions right caused visuals to 
break. Please refer to the following figure:
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Figure 14.9: KPI is working now; the line chart filter is disabled

Slicers
Slicers are probably the most common option to provide filters for users to apply as 
they choose. In contrast to the visual interactions, slicers are easy to use and clear for 
a report user to identify and see which filters are applied.

By default, slicers filter all visuals on a page, though this can be changed by editing 
the interactions as we did in the last example.

We will see two slicer examples—one to filter dates and another to filter text values. 
We will customize each slicer to fit the needs of the report.

Using date fields in a slicer
For the first slicer, we want the ability to filter the visuals on the Front Page page 
for specific date ranges. So, we will insert a slicer that uses the Date field from the 
Calendar table.
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1.	 Switch to the Front Page page and click a blank area on the canvas to ensure 
that no visuals are selected.

2.	 Click the Slicer icon in the Visualizations pane (figure 14.10).

3.	 Click and drag the Date field from the Calendar table into the Field well of the 
slicer.

Figure 14.10 shows the slicer added to the Front Page page. When using date fields, the 
default slicer type is a slider that allows both ends of the date range to be adjusted. 
This slicer type is known as Between. We will see how this could be changed shortly. 
Please refer to the following figure:

Figure 14.10: Inserting a slicer that uses a date field

There are the following three main methods to adjust a date at either end of the date 
range:

1.	 Click and drag the circle on the end of the slider.

2.	 Click in the start or end date box and change the date using the calendar 
picker (as shown in figure 14.11).

3.	 Type a date into the start and end boxes provided.
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Figure 14.11: Changing the start date using the calendar picker method

The slider provides the fastest method of adjusting the date, but it is not accurate for 
when picking a specific date of interest.

When clicking on the start or end date boxes, the calendar picker immediately 
appears. If you prefer to type the date, click away from the calendar to hide it, and 
then you can edit the date in the box.

In figure 14.12, a filter is applied to show data only for the date range of July 1, 2019 
to December 31, 2019.

To quickly clear a filter from the slicer, click the Clear selections icon (eraser image) 
in the top right corner (as shown in figure 14.12). It only appears when your mouse is 
positioned in the slicer header. Please refer to the following figure:

Figure 14.12: Filtering all visuals for a six-month date range
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In addition to the Between slicer type, there are seven more types of slicer that can be 
used when working with date fields.

To change the slicer type follow the following steps:

1.	 With the slicer selected, click the Format your visual button to switch to the 
formatting options.

2.	 In the Visual section, click Slicer settings to expand the options in that category.

3.	 Click the Style list in the Options section and choose the one you want from 
the list provided (as shown in figure 14.13):

Figure 14.13: Types of slicer when using date fields

The Vertical list and Dropdown options are self-explanatory, and we will see them 
shortly when using text fields in a slicer. Let us look at a couple of more interesting-
sounding slicer types.

Figure 14.14 shows the After slicer type being used to filter the visuals for data after 
September 2, 2019 (the first Monday of that month). The start date can be adjusted, 
but the end date is fixed on the last date in the range. Please refer to the following 
figure:
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Figure 14.14: After type slicer

As you can imagine, the Before slicer type is the reverse. The end date can be adjusted, 
and the start date is fixed to the first date in the range.

Figure 14.15 shows the Relative Date slicer type being used to filter visuals for the last 
six weeks data only. October 23, 2022 shown in the slicer is today’s date:

Figure 14.15: Filtering visuals for the last six weeks data

In our report, this shows no data as we are working with sales data from 2019 only. 
However, working with relative dates is very useful when producing live (or close-
to-live) reports.

You can set filters for the Last x interval of time or the Next x amount of time. The 
intervals available include days, weeks, months, and years. And you can choose 
from the interval ending on today’s date, as in figure 14.15, or use the calendar. For 
example, the last one month would be the date range from September 24, 2022 
to October 23, 2022, and the last calendar month would be September 1, 2022 to 
September 30, 2022.

Let us now see some of the formatting options available for slicer.

We will remove the slicer header as it is not required. The slicer header shows the 
header text and the Clear selections button. The Clear selections button is useful and a 
great reason to keep the slicer header, but in this example, it is easy to drag the slider 
ends.

We will also change the color of the slider to match the dark blue color used elsewhere 
on the page.
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1.	 Click on the slicer and click the Format your visual button in the Visualizations 
pane.

2.	 In the Visual section, Click the On/Off slider for the Slicer header to Off.

3.	 Click on the Slider section to expand the options and choose a dark blue color 
from the Color list (as shown in figure 14.16).

Figure 14.16: Formatting the slider and removing the slicer header

The usual General formatting options are available just like with any other visual. A 
visual border has been added to the slicer.

Using text fields in a slicer
Let us now look at using text values in a slicer. Switch to the Regional Analysis page of 
the report, and for this example, we will add a slicer to filter all visuals on the page 
by a specified region.

1.	 Click on the Slicer icon in the Visualizations pane.

2.	 Click and drag the Region field from the Stores table into the Field well.

When using text values, the default slicer type is a vertical list. The user can select 
multiple items in the list by holding the Ctrl key as they click. This is shown in figure 
14.17.
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Figure 14.17: Vertical list slicer with multiple items selected

When there are only five items, a vertical list works nice. There are, however, three 
slicer types when working with text values—Vertical list, Tile, and Dropdown.

To switch to a dropdown slicer follow the following steps:

1.	 With the slicer selected, click the Format your visual button in the Visualizations 
pane to switch to the formatting options.

2.	 In the Visual section, click Slicer settings to expand the options in that category.

3.	 Click the Style list in the Options section and click Dropdown (as shown in 
figure 14.18).

Figure 14.18: Changing the type of slicer
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The dropdown slicer also allows multiple selections by default on holding the Ctrl 
key. Because of this, when you click an item in a dropdown slicer, the list remains 
expanded. You will need to click elsewhere to collapse the dropdown list.

The dropdown slicer displays the text Multiple selections, which does not tell the user 
which items have been selected (figure 14.19). So, the vertical list type works better 
when using multiple selections.

Figure 14.19: Multiple selections in a dropdown slicer

You can change the slicer settings to make the slicer work the way that you want. 
This includes disabling the requirement of the Ctrl key to make multiple selections 
and making a slicer single select only.

In this example, we will change the slicer from dropdown back to the list and then 
turn on the single select option.

1.	 From the formatting options in the Visualizations pane, click the Vertical list 
option in the Style list of the Slicer settings category.

2.	 Click the Selection sub-category to expand the formatting options.

3.	 Click the Single select On/Off toggle to On (figure 14.20).

The slicer now only allows the single selection of a region. The Ctrl key cannot be 
used to select multiples, and there is no Clear selections icon to show all regions. 
There must be one, and only one, region selected at any given time.
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Figure 14.20: Single select vertical list slicer

Finally, the slicer can be changed from a vertical list to a tile slicer. When displayed as 
a tile, the slicer items are shown as large buttons in a horizontal orientation instead 
of a vertical list of checkboxes or option buttons.

Let us make this change. We will also remove the slicer header that currently displays 
“Region” and change the color of the slicer buttons to orange (or whichever color you 
want).

1.	 From the same Slicer settings category of the formatting options, click the 
Options sub-category if necessary, and change the Style to Tile (figure 14.21).

2.	 Click the Slicer header On/Off toggle to Off.
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3.	 Click the Values category, then Background, click the Color list and choose a 
color. You can also change the font, color, and style of the values.

Figure 14.21: Tile slicer with the South region selected

Filtering visuals on other pages
By default, slicers filter all visuals on the page. We saw in the Editing Visual Interactions 
section of this chapter how to disable the interaction from a slicer to specific visuals. 
However, you can also extend the reach of a slicer to filter visuals on other pages of 
a report.

For this example, let us enable the date slicer on the Front Page page to filter the 
visuals on the Maps page also.

1.	 From the report view, click on the date slicer.

2.	 Click View | Sync slicers to open the Sync slicers pane on the right of the 
window.

3.	 Check the sync box for the Front Page and Maps pages (figure 14.22).

When the sync checkbox is checked, the visible box is also checked in the Sync slicers 
pane. This ensures that the slicer also appears on the Maps page, making it easy for 
the user to know that the visuals are filtered by date.
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Figure 14.22: Sync slicers on specific pages

You could choose not to make the slicer visible on the Maps page too. The visuals on 
the Maps page would still be filtered, and there would just be no slicer to illustrate 
this clearly.

One option to see what filters may be applied to any visual on a page is to position 
the pointer arrow over the Filters on Visual button in the top right of a visual. Figure 
14.23 shows this feature is used on the map chart of the Maps page. It informs us that 
there is a filter affecting the visual to only show values before 22/11/2019. Please 
refer to the following figure:

Figure 14.23: Identifying the filters affecting a visual

The Filters Pane
Another method to filter specific visuals, all visuals on a page, or even all visuals on 
all pages of a report, is the Filters pane.

The Filters pane is tucked away on the right side of the window. It is collapsed by 
default so that it does not distract users from the report.

Because it is not prominent on a report page, in the way that a slicer is, for example, 
this powerful filter is best used when setting filters that are not engaged with 
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regularly by a user. A filter that, when set, is probably not changed. While a slicer is 
fantastic for regular user interaction.

Setting a Top N filter
Let us use the Filters pane to set a Top N filter on a specific visual.

Figure 14.24 shows a table visual that has been added to the Monthly Sales Analysis 
page. It lists the products along with their total revenue and count of sales. The 
products are ordered in descending order by the count of sales column. Please refer 
to the following figure:

Figure 14.24: Table of products ordered by the count of sales

We will use the Filters pane to filter this table to show the Top 10 products only.

1.	 Click on the table visual.

2.	 In the Filters on this visual section of the Filters pane, click the small arrow to 
expand the Product filters card (figure 14.25).

3.	 Click the Filter type list arrow and click Top N.
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Figure 14.25: Setting a Top N filter for a specific visual

4.	 Type “10” in the Show items field (figure 14.26).

5.	 Click and drag the Total Revenue measure into the By value field to specify 
this as the criteria to filter the products by.

6.	 Click the Apply filter link.

Figure 14.26 shows the completed table showing the Top 10 products by total revenue. 
The products are still in descending order by the count of sales.

The Filters pane could be collapsed at this point so that it does not take up valuable 
screen space. It can be shown only when needed.

Figure 14.26: Top 10 products by total revenue using the Filters pane
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The Filters pane can also be hidden from readers of the report. To do this, click the 
eye icon in the header of the Filters pane (as shown in figure 14.27).

The Filters pane will not be shown in the report when in the reading view of the 
Power BI service. This prevents users with permission to read reports only from 
interacting with the filter:

Figure 14.27: Hide the filters pane from readers

Filter all visuals on a page or all pages
The Filters pane can also filter all the visuals on a page or visuals on all pages.

For this example, we will filter all visuals on a page to show data for the last six 
weeks only.

Earlier on in this chapter, we saw how a slicer can be used with date fields to create 
a timeline to filter date ranges. We also saw that the slicer could be changed to filter 
for relative dates, such as the last six weeks or the last thirteen months.

This is great! But if you are setting a filter for something such as the last six weeks, it 
is probably not common for users to interact and change that filter criteria.

So, using the Filters pane offers an alternative approach to filter all visuals on a page, 
all pages, or specific visuals in this way.

1.	 From the page where you want to apply the filters, click, and drag the Date 
column into the Filters on this page well of the Filters pane.

2.	 Click the Filter type list and click Relative date.

3.	 In the Show items when the value section, choose is in the last, type “6” in the 
box for the number of periods and then select weeks from the interval list (as 
shown in figure 14.28).
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Figure 14.28: Creating a relative date filter for all visuals on a page

4.	 Specify if you want to include today’s date in the filter by checking the 
Include today box.

5.	 Click Apply filter.

Figure 14.29 shows the filter applied. The date range used in the filter is shown at the 
top of the well.

Figure 14.29: Filter is applied, and the used date range is shown
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To clear the filter criteria for the Date column, click the Clear filter button (eraser 
icon). To remove the filter completely, click the Remove filter button (x icon).

Figure 14.30: Clearing or removing a filter

Using drill through
The drill through filter in Power BI provides a simple method for a user to dive into 
further detail on a specific data point. The user is taken from the data point in a 
visual to an entire page of visuals to give more insight.

To set up drill through, first, a destination page is created with the required visuals, 
just like any other report page. A drill through field is then specified for that page.

Now, from any other page in the report where that field is used in a visual, the user 
can right-click a data point and drill through to the destination page. The destination 
page is filtered for the selected data point.

Note: Tooltip pages are covered in Chapter 15, Enhancing your Power BI Reports, 
and these offer an alternative approach to the drill through technique. They are 
smaller and present less data than an entire report page, but they prevent the 
need to hop around different pages for further analysis.

Figure 14.31 shows a drill through being performed from a stacked bar chart. Two 
different drill through pages are offered to the user—Regional Analysis and Product 
Sales.
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Figure 14.31: Drill through filter from a stacked bar chart

Creating a drill through
In this example, we will setup a drill through on the Regional Analysis page. The slicer 
that was created on that page earlier in this chapter has been removed, and a drill 
through will be created instead.

The Region column in the Stores table will be used as the drill through field. So, on 
any report page and from any visual using the Region field and with the capacity for 
drill through, the user can drill through to the Regional Analysis page.

1.	 Navigate to the Regional Analysis page.

2.	 Click and drag the Region field into the Add drill-through fields here well in 
the Drill through section of the Visualizations pane (as shown in figure 14.32).

Figure 14.32: Region field used for drill through
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It appears as a filter in the Drill through section (figure 14.32), but we are not going to 
filter this field in the manner that we did in the Filters pane previously. Our interest 
is in the capacity to drill through that we now have from other visuals.

You will also notice a back arrow icon appear in the top left corner of the Regional 
Analysis page (figure 14.33). This arrow button returns the user to the previous page 
that the drill through took them from. In Power BI Desktop, you need to hold Ctrl 
and click the button, but when the report is published to the Power BI service, the 
button can simply be clicked.

Figure 14.33: Button to return to the previous page

Performing the drill through
Other visuals in the report that uses the Region field can now be used to drill through 
to the Regional Analysis page.

Let us use the stacked bar chart on the Front Page page as the source of a drill through.

1.	 Navigate to the Front Page page.

2.	 Right-click on one of the data points, position the mouse over the drill through 
option and click Regional Analysis.

In figure 14.34, the data point for the Food sales in the North West region has been 
selected:

Figure 14.34: Drill through from the North West and food data point
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The user is taken to the Regional Analysis page, and the visuals are filtered for the 
selected data point.

Note: You can create multiple drill through pages for a specific field. When a user 
right-clicks on a data point, all the drill through pages for that field are listed.

Figure 14.35 shows the Drill through section of the Visualizations pane on the Regional 
Analysis page. You can see that the visuals have been filtered by the category of food 
as well because the data point on the stacked bar chart was for North West and food.

This may come as a surprise because we only added the Region field to the Drill 
through area.

This has occurred because the Keep all filters option in the Drill through section is set 
to On (figure 14.35). So, any other filters that have been applied, such as the stacked 
bar charts internal filter, but also any filters set by slicers or the Filters pane, are 
retained on drill through.

Click the On/Off toggle for the Keep all filters to Off to stop other filters from carrying 
through. So, if you follow the drill though from a data point in the stacked bar chart 
again, only the region is filtered.

Figure 14.35: Category filter is also applied
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One of the struggles with using the drill through technique is the user’s awareness 
of the option to drill through. And when taken to the destination page, knowing 
which filters have been applied.

When a user positions their mouse over a data point with the capacity for drill 
through, the tooltip directs them to this ability (figure 14.36).

However, it is still not that obvious to all users that this option exists when using a 
report. Therefore, the use of chart titles or other labels to inform a user that they can 
drill through is recommended.

As mentioned, another struggle is that it is not always clear which filters have been 
applied on the destination page. Especially if the Keep all filters option is set to on, 
which it is by default.

So, let us look at creating a simple label on the destination page to help the users 
know which region the page visuals are filtered by.

Figure 14.36: Right-click to drill through message on the visual tooltip

Adding a page title
In this example, we will create a simple page title that tells the user which region has 
been filtered via the drill through.

To do this, we will write a simple DAX measure and then use it in a text box on the 
page.

In cases when the Keep all filters setting in the Drill through section of the Visualizations 
pane is set to On and more complex filter criteria is applied, more advanced DAX 
techniques will be required. That is beyond the scope of what we will cover in this 
chapter.
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Let us first create the measure by using the following steps:

1.	 Right-click on the Sales table and click New measure.

2.	 Type the following formula into the formula bar.

Selected Region = SELECTEDVALUE(Stores[Region]) & “ region”

This formula creates a measure named Selected Region. The SELECTEDVALUE function 
is used to return the selected value from the Region column of the Stores table. The 
string “ region” is then appended to the selected value.

Tip: Once created, the [Selected Region] measure can be moved to the Measures 
folder in the Sales table. This was covered in Chapter 9, Adding DAX Measures.

Let us now add this to a text box on the Regional Analysis page.

1.	 Navigate to the Regional Analysis page.

2.	 Click Insert | Text box.

3.	 Click and drag the text box to position it where you want on the page.

4.	 In the Format pane of the text box, click the On/Off toggle for the Title section 
to On and expand its options.

5.	 Click the Conditional formatting icon (figure 14.37) beside the Text box.

Figure 14.37: Conditional formatting icon for the text box title

6.	 In the Title text – Title window (figure 14.38), keep the Format style as Field 
value and select the Selected Region measure from the What field should we 
base this on? list.



382       Power BI for Jobseekers

7.	 Click OK.

Figure 14.38: Using a measure for the text box title

8.	 Format the title text how you want. For example, change the font, increase 
the size, and change its color.

Figure 14.39 shows a simple text box completed. The North West region has been 
used for the drill through criteria. Please refer to the following figure:

Figure 14.39: Text box showing the region selected at drill through

Conclusion
In this chapter, we learnt how to use the different filter options available for your 
Power BI reports. These were the visual interactions, slicers, Filters pane, and the 
Drill through feature. We saw how to apply each filter and customize each one to 
suit our requirements.

In the upcoming chapter, we will take our Power BI reports further using features 
such as bookmarks and tooltips. These fantastic features add further interactivity to 
our reports and richness to our visuals.
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We will also add objects such as images and buttons to our report page. These will be 
used to add identity, improve page navigation, and make the report more accessible. 
Finally, we will look at themes and how they can be used to simplify the formatting 
of our reports and ensure a consistent look and feel.

Questions
Here are some questions to test what you have learnt in this chapter.
	 1. 	 What are the correct steps to edit interactions from a visual?

a.	 Click on the visual and click Insert > Interactions.
b.	 Click on the visual and click Format > Edit Interactions.
c.	 Click on the visual and click Modeling > Visual Interactions.
d.	 Click on the visual and click View > Edit Interactions

	 2. 	 Which of the following are formatting options for a slicer that uses a text 
field?

a.	 Show or hide the slicer header.
b.	 Specify single select only for the slicer options.
c.	 Change the alignment from vertical to horizontal and vice versa.
d.	 All of the above

	 3. 	 Cross-highlighting and cross-filtering between visuals can be disabled by 
default.

a.	 True
b.	 False

	 4. 	 The Filters pane can be hidden on the report when in reading view.
a.	 True
b.	 False

Join our book's Discord space
Join the book's Discord Workspace for Latest updates, Offers, Tech happenings around the 
world, New Release and Sessions with the Authors:

https://discord.bpbonline.com



384       Power BI for Jobseekers



Enhancing your Power BI Reports      385

Chapter 15
Enhancing 

Your Power BI 
Reports

Introduction
In this chapter, we will make some final enhancements to our report before we 
publish it to the Power BI service and share it with others.

We will first look at inserting text boxes, images, and buttons into our report. These 
elements can be used to annotate key aspects of our report, add branding, divert 
the reader’s eyes to what is important, and add interactivity. We will then add a 
background so that the visuals pop on the page.

Next, we look at creating tooltip pages. This is a useful method for enabling readers 
to gain further insights from a visual on a simple mouse over a data point. These 
custom tooltips can be designed how we want and are very powerful.

Finally, we will cover bookmarks to save the current state of a report page so that it 
can be quickly returned. With bookmarks, you can create useful interactions on your 
report page so that a reader can apply filters or switch visuals at the click of a button.

Structure
In this chapter, we will cover the following topics:

•	 How to insert text boxes, images, and buttons into a report.
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•	 Assign different actions to buttons and images, including page navigation 
and viewing a bookmarked page.

•	 Format the background of a report page.

•	 How to create tooltip pages so a user can gain further insights from a visual 
quickly and easily.

•	 How to use bookmarks to add further interactivity to a report.

Objectives
After reading this chapter, you will learn how to enhance your report pages using text 
boxes, images, and buttons. These elements are used to provide easier navigation, 
extra interactivity, and a more accessible report.

You will also know how to create custom tooltip pages and use bookmarks. These 
two features are fantastic for taking your report further. Tooltips enable users to dive 
into more detail on a data point quickly, and bookmarks allow users to personalize a 
report by switching visuals or changing filters at the click of a button.

Adding text boxes, images, and buttons
Files: sales-report-ch-15-start.pbix

In this section, we will cover elements that are familiar to all reading this book—text 
boxes, images, and buttons. These elements are very useful for adding to the user 
experience, or UX, with our reports.

Adding text boxes
Reports can be made more accessible by adding text boxes for effective labeling 
and annotation of specific functionality, such as a drill through feature or tooltip 
information. Aspects that a reader may not be aware of without it being stated 
somewhere.

We used a text box toward the end of Chapter 14, Report Interactions, Filters, and 
Slicers, to display a dynamic page title that showed the used filter was applied by a 
drill through to a page.

In this example, we will add a static page title to the Front Page page of our report.

1.	 Navigate to the Front Page page of the report.

2.	 Click Insert | Text box.

3.	 Type the text “Sales Report”.
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4.	 Click on a blank area of the page to deselect the text box, and then click and 
drag it into position at the top of the report (as shown in figure 15.1). The text 
box is initially positioned in the bottom right corner of the page and can be 
challenging to move. Drag the text box using the frame of the text box.

5.	 Select the text in the text box and use the toolbar to apply some formatting. 
In figure 15.1, the text has been changed to size 32 and bold.

Figure 15.1: Formatting a text box in a Power BI report

The Value and Review buttons in the text box toolbar allow you to add and manage 
dynamic values in the text box. We saw an example of this when the smart narrative 
visual was discussed in Chapter 13, Other Power BI Visualizations. Using these buttons, 
you can create dynamic values in text boxes without the need for complex DAX 
statements.

There is so much potential in the different features of Power BI that extend beyond 
the scope of this book. It is recommended to spend time exploring all the features 
that are covered and continue your journey to learn more.

Adding images
Static images can be added to your reports for custom branding or to be used as a 
clickable object to navigate to another page, change bookmark, or be taken to a Web 
URL.

For this example, we will add an image to represent the company logo. We will then 
add an action to the logo so that when clicked, it takes users back to the first page of 
the report.

1.	 Navigate to the Front Page page of the report.

2.	 Click Insert | Image.

3.	 Locate the Coffee House.png image in the Chapter-15-images folder. Select it 
and click Open.
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4.	 The image is placed on the page where there is some space. Move the page 
title text box inserted previously to make space, drag the image into the top 
left corner beside it, and resize as appropriate (as shown in figure 15.2):

Figure 15.2: Logo image on the first page of the report

The image has a white background surrounding it. We will change this to match the 
background color in the image.

1.	 With the image selected, in the Format pane, click the General section.

2.	 Expand the Effects options, click the Color list, and select the White, 10% 
Darker color. This is the same color as the image background and uses the 
hex code #E6E6E6.

3.	 Change the Transparency to 0% (as shown in figure 15.3).

Figure 15.3: Changing the background for an image
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We will now copy this image and the page title text box to the same position on each 
page of the report. The text in the text box will be changed to represent the page title, 
and we will apply an action to the image so that it will take the user back to the Front 
Page page when clicked.

1.	 Select the image and text box on the page and click Home | Copy.

2.	 Navigate to the Monthly Sales Analysis page and click Home | Paste.

3.	 Change the text in the text box to match the page title (“Monthly Sales 
Analysis” in this case).

Note: You may need to move some visuals and resize the text box to fit them on 
the different pages.

Figure 15.4 shows the logo image and page title for the Monthly Sales Analysis page.

Figure 15.4: Logo image and page title on the Monthly Sales Analysis page

4.	 With the image selected, in the Format pane, click the Action On/Off slider to 
On and expand the options.

5.	 Click the Type list and select Page navigation (as shown in figure 15.5).
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6.	 Click the Destination list and select Front Page.

Figure 15.5: Applying an action to navigate to a specific page

7.	 Repeat these steps for each page of the report.

Tip: We will discuss adding a background to report pages shortly. You can design a 
background using software such as Canva that includes images and other shapes. This 
background will save time and ensure consistency versus copying images and shapes 
across the pages of a report.

Adding buttons
The ability to add actions to images and shapes is great and provides an alternative 
to using buttons for this purpose. However, let us give buttons their due respect and 
discuss their use to aid page navigation.

We will see buttons used later in this chapter to enable a user to easily switch between 
bookmarks. Buttons can also be used to trigger drill through filters and navigate to 
Web URLs, but we will not cover these examples in the book.
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Changing the drill through back button
For the first example, we will replace the default back button that is inserted when 
creating a Drill through filter with our own back button. Instead of the default back 
arrow icon (as shown in figure 15.6), we will have a button that simply displays the 
text “Back”. Please refer to the following figure:

Figure 15.6: Default Back arrow button

1.	 Navigate to the Regional Analysis page, select the default back button, and 
press Delete on the keyboard to remove it.

2.	 Click Insert | Buttons (as shown in figure 15.7).

3.	 Click Blank.

4.	 Position the button in the top right corner of the page and align it with the 
logo image and text box.

5.	 With the image selected, in the Format pane, click the Action On/Off slider to 
On. The default action is Back, so no other changes are necessary here:

Figure 15.7: Insert buttons in Power BI Desktop
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We will now go through the steps to change the button appearance and add 
the “Back” text.

6.	 With the button selected in the Format pane, expand the Shape section and 
add rounded corners to the rectangle button. In this example, the Rounded 
corners option is set to 6px. Notice the option here to change the button shape 
if required.

7.	 Expand the Style section and click the Text On/Off slider to On. Type “Back” 
in the Text box. Click the Bold button, change the Font size to 12, and set the 
Font color to Black.

8.	 Expand the Fill section, change the Color to Black, and the Transparency to 
0%.

9.	 Click the Border On/Off slider to Off.

Figure 15.8 shows the back button in its natural state on the report page. For the final 
formatting change, we will change the fill color to a dark blue when the button is in 
an On hover state.

Figure 15.8: Back button in the natural state

10.	 In the Style section of the Format pane, click the State list and click On hover.

11.	 In the Fill options, click the Color list and select the dark blue that matches 
the one used in other areas of the report.

Figure 15.9 shows the back button in the On hover state.

Note the message to Ctrl + click to follow the link. This is because we are in Power BI 
Desktop, the authoring tool of Power BI. When the report is published to the service, 
this will be a single click without the need to hold Ctrl:

Figure 15.9: Back button in On hover state
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Perform the drill through filter from the Home Page and use the new back button to 
see it functioning correctly.

Page navigator buttons
For the next example, we will add the Page navigator buttons to provide an “on page” 
method for a reader to easily navigate the pages of the report.

1.	 Navigate to the Front Page page of the report.

2.	 Click Insert | Buttons | Navigator | Page navigator.

3.	 Move and resize the buttons to position them in the top right corner of the 
page and align them with the logo image and page title (as shown in figure 
15.10):

Figure 15.10: Page navigator buttons on the report page

4.	 Follow the steps performed in the previous example to make the shape 
corners rounded at 6px, the text bold and white, fill color black, and the 
Hover fill color dark blue.

5.	 In the Style section, click the State list and change it to Selected. These settings 
change the appearance of the button for the page you are currently viewing. 
Change the text color to black and the fill color to white.
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Figure 15.11 shows all three defined button states. The Maps button shows the 
Hover state, and the Front Page button shows the Selected state. The remaining 
buttons are in their Default state.

Figure 15.11: Page navigator buttons with the three defined button states displayed

We do not want the Regional Analysis page to be provided as a button in the 
page navigator. Let us take the necessary steps to hide it.

6.	 Right-click on the Regional Analysis page tab at the bottom of the report 
and click Hide Page (as shown in figure 15.12).

An eye icon with a strike-through line is shown for hidden pages in Power BI 
Desktop (in the Power BI service, this page will not be visible).

Figure 15.12: Hiding a page in Power BI Desktop

7.	 Select the Page navigator buttons, and in the Format pane, expand the Pages 
section and click the On/Off slider button for the Show hidden pages option to 
Off (as shown in figure 15.13).
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The Regional Analysis page is removed from the page navigator.

Figure 15.13: Preventing hidden pages from showing in the page navigator

8.	 Copy and paste the page navigator buttons to all pages of the report except 
the Regional Analysis page.

Adding a background
Let us now add a background color to our report pages instead of the standard white 
background. This will emphasize the visuals more on the page.

For this example, we will apply a simple light grey background with the hex value 
#E6E6E6. This is known as white, 10% darker in the color palette of Power BI.

Note: It would make sense to make these changes early in a report so that you 
can duplicate pages and do not need to apply the background to every existing 
page. Not all content in the book is discussed in the order that you may apply 
them when creating your reports.

1.	 Navigate to the Front Page page and click a blank area of the page to ensure 
that no visuals are selected.

2.	 Click the Format your report page button (the same button used to access the 
formatting options for selected visuals).

3.	 Click Canvas background to expand the formatting options.

4.	 Click the Color list and click the White, 10% darker color.
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5.	 Set the Transparency setting to 0%.

Figure 15.14 shows the canvas background settings applied to the Front Page page.

Figure 15.14: Canvas background settings applied to a report page

You may want to change the background color of some of the visuals to match the 
background. The most notable ones are the background of the text box used for the 
page title and the slicer. So, let us look at changing these.

1.	 Click on the text box to select it.

2.	 In the Format pane, expand the Effects section.

3.	 Click the Color list in the Background formatting section and choose White, 
10% darker color.

4.	 Repeat the steps for the slicer but remember that the Effects section is found 
in the General category when formatting the visual (as shown in figure 15.15).
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Figure 15.15: Changing the background of the slicer

Changing the background color of the slicer to match the background of the page is 
effective because it provides a visual indicator to the reader that the slicer effects all 
visuals on the page.

Repeat the steps to format the background of each page of the report with the White, 
10% darker color. Then format the background of any visual that you feel requires the 
change and to the text box.

Custom tooltip pages
Creating custom tooltip pages is a brilliant way to provide deeper insight into the 
specific data points of a visual. When hovering over the data point in a chart, table, 
or matrix, a small page will appear showing a further breakdown of that data.
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We have covered the default tooltip pages that are automatically enabled for visuals 
at different times already in this book. Figure 15.16 shows the tooltip pages that were 
customized for the map visual in Chapter 12, Using Maps in Power BI Reports.

Figure 15.16: Default tooltip page customized for the map visual

Additional fields can be added to the automatically provided tooltip pages, as shown 
by the Store Name and Manager Name fields being added to the tooltip page for the 
map. This provides you with the ability to display data beyond what the visual is 
showing superficially.

However, you cannot customize aspects such as the background color, font, or 
alignment. And most importantly, you cannot add other charts, tables, or images.

By creating custom tooltip pages, you are free to design the page how you like, 
including its size, and add any visuals, images, or text boxes that you want.

For this example, we will create a tooltip page for use with the line chart visuals on 
the Front Page and Monthly Sales Analysis pages.

We will add two card visuals to the tooltip, one to display the total revenue that 
month and another to display the percent revenue change from the previous month. 
We will also add a column chart to display the top five selling products that month.
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Creating a custom tooltip page
To create a custom tooltip page, you must first insert a new page and then allow it to 
be used as a tooltip page.

1.	 Click the New page button.

2.	 Double-click on the new page and type “TT Month” for its name.

Tip: The “TT” in its name stands for tooltip. This is not necessary, but it is a 
naming convention that I like to use to identify tooltip pages from other pages 
easily.

3.	 Right-click on the page and click Hide Page. This will prevent the page from 
being accessed in a conventional way and only as a tooltip.

Figure 15.17 shows the new hidden tooltip page:

Figure 15.17: New hidden page for the tooltip

4.	 Click on the Format your report page button, as shown in figure 15.18.

5.	 Click Page information to expand the options and click the Allow use as 
tooltip On/Off slider to On.
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It is now a tooltip page and has decreased in size significantly, as shown in 
figure 15.18. This is because it appears when the cursor is hovered over a data 
point and obscures other content on the report page.

Figure 15.18: Enabling the use of a page as a tooltip page

You can resize the page and make it larger if you prefer or even smaller. In this 
example, we will keep with the classic tooltip size. However, to access these 
options, click Canvas settings from the formatting options of the Visualizations 
pane, change the Type from Tooltip to Custom, and enter the preferred Height 
and Width dimensions (refer to figure 15.19):

Figure 15.19: Customizing the tooltip page size
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Next, we will change the background color of the page. This is something 
that we just discussed in relation to normal report pages.

6.	 Click Canvas background to expand the options, click Color and choose a 
light yellow, hex reference f0e199, and change the Transparency to 0%.

Before we start to add visuals and other content to the tooltip page, you 
may want to consider changing the page scale. Because the tooltip page size 
is small, it can be difficult to click parts of a visual and make the necessary 
changes.

7.	 Click View | Page view, and then click Fit to page (as shown in figure 15.20):

Figure 15.20: Scaling the tooltip to “fit to page”

Adding visuals to the custom tooltip page
We will now add the visuals to the page in the same manner as we have covered in 
the last few chapters of the book. There will be some adjustments needed to resize 
visuals, decrease fonts, and remove anything that does not benefit the visual to cater 
to the smaller page size.

Some of the formatting steps are written in shorthand, as they have been covered in 
detail in the relevant chapters.

First, let us add the two card visuals to display the total revenue and percent revenue 
change from the previous month.

1.	 Click the Add data to your visual button to switch from the Format page view 
of the Visualizations pane to the Build visual view.
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2.	 Click the Card visual to insert it on the page. It appears very large due to the 
increased scale of the page. Resize it to something suitable.

3.	 Click and drag the Total Revenue measure to the Fields well.

To quickly apply the same formatting as was used previously on other cards 
in the report, we will use the Format Painter tool.

4.	 Navigate to the Front Page page, click on a card visual on the page, click Home 
| Format Painter, navigate back to the TT Month page, and click on the card.

5.	 Click the Format your visual button to see the formatting options for the card.

6.	 Click General | Title, and type “Total Revenue” in the Text field. Change the 
Font size to 10.

7.	 Click Visual | Callout value and change the Font size to 22.

8.	 Copy and paste the card to duplicate it and position the second card beside 
it.

9.	 Remove the Total Revenue measure from the Fields well and replace it with 
the [% Monthly Revenue Difference] measure.

Figure 15.21 shows the two completed card visuals on the page.

Figure 15.21: The two card visuals

Let us now add the column chart to present the top five selling products.

1.	 Click the Clustered column chart visual icon in the Visualizations pane to insert 
it on the page. Move and resize it appropriately.

2.	 Click and drag the Product field into the X-axis well and then click and drag 
the Total Revenue measure into the Y-axis well.

Let us set the top five filters using the Filters pane before we format the chart.

3.	 Expand the Filters pane if necessary. In the Filters on this visual section, 
expand the Product filters and select Top N from the Filter type list (refer to 
figure 15.22).

4.	 Under Show items, select Top in the list and type “5” in the box beside it.
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5.	 Click and drag the Total Revenue measure into the By value box and click 
Apply filter.

Figure 15.22: Top five products by total revenue filter

We will now apply a few formatting changes. We will remove unnecessary 
chart elements, add data labels, and reduce the font of the text on the x-axis.

6.	 Click the General category in the formatting options of the Visualizations tab 
and click the On/Off slider for the Title to set it to Off.

7.	 Click Visual, expand the Y-axis options, and click the On/Off slider for Title to 
Off and the On/Off slider for the Y-axis itself to Off.

8.	 Expand the X-axis options and set the Font size to 8.

9.	 Click the On/Off slider for Data Labels to turn them On.

Figure 15.23 shows the completed clustered column chart.

Figure 15.23: Column chart showing the top five products by total revenue
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Adding the tooltip page to a visual
Now that we have a tooltip page, it is time to apply it to visuals in the report. We 
will add it to the line chart visuals on both the Front Page and Monthly Sales Analysis 
pages.

Note: You can add the new tooltip page to any visual that you want. This tooltip 
page has been designed to work of a data point that is filtered by month. So, 
it would only make sense for use on a visual that displays values filtered by 
month.
However, a more generic tooltip page could be created and added to any other 
visual in the report, including the matrix, table, or any chart.

1.	 Navigate to the Front Page page.

2.	 Select the line chart visual.

3.	 Click the Format your visual button in the Visualizations pane to switch to the 
Format visual settings.

4.	 Click General and then click on Tooltips to expand the options in that section.

5.	 Click on the Page list and select the TT Month tooltip page, as shown in 
figure 15.24:

Figure 15.24: Adding a custom tooltip page to a visual

Figure 15.25 shows the tooltip being displayed for the August data point in the line 
chart. Additional insight into the August sales from a simple hover over:
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Figure 15.25: Tooltip shown for the August data point

6.	 Repeat Steps 1–4 for the line chart on the Monthly Sales Analysis page.

Using bookmarks
Bookmarks allow you to save the current view of a report page so that you can 
return to it with the click of a button. Bookmarks can be awkward at times to create, 
but they are very flexible and powerful.

The view saved by a bookmark includes all applied filters, slicers, sort orders, and 
cross-highlights between visuals. You can also decide which visuals and other on-
page elements are visible in that view.

Although bookmarks save the state of all filters and visuals on a page by default, a 
bookmark can be changed to apply to only selected visuals. You can also specify a 
bookmark to ignore data changes such as filters, drill downs, and sort orders and 
focus on the page display only, or vice-versa.

For this example, we will create two bookmarks that save the state of the table visual 
only on the Monthly Sales Analysis page.
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The table currently shows the top 10 products by total revenue, as shown in figure 
15.26. The products are listed in descending order by the count of sales, shown by 
the arrow in the column header:

Figure 15.26: Table showing top 10 products by total revenue and ordered by the count of sales

We will create a bookmark to save the visual when filtered for the Top 10 products 
and another bookmark to save the visual when filtered for the Bottom 10 products. 
Both bookmarks will also save the table with the products listed in descending order 
by the Total Revenue column.

The bookmarks will only save the state of the selected visual and ignore other filters 
on the page.

Buttons will then be inserted to trigger each bookmark and provide the user with a 
simple method to switch between the filters without having to do it manually in the 
Filters pane.

Note: When using bookmarks to save the display of a page, the Selection pane 
is used to show and hide the different visuals and other elements on the page.

Creating bookmarks
Before we create any bookmarks, we need to open the Bookmarks pane. To do this, 
click View | Bookmarks (figure 15.27):



Enhancing your Power BI Reports      407

Figure 15.27: Opening the Bookmarks pane

The Bookmarks pane opens and is displayed between the Filters and Visualizations 
panes by default. There is currently nothing to see there as we have no bookmarks, 
so let us jump in and create the first one.

The first bookmark is for the Top 10 products, and that filter is already set. However, 
we do need to order the products in descending order by total revenue before we 
add the bookmark.

1.	 Click on the Total Revenue column header to order the products descending 
by that column.

2.	 Ensure that the table visual is still selected and click the Add button in the 
Bookmarks pane (as shown in figure 15.28).

A bookmark named Bookmark 1 is created. This bookmark has saved the 
current view of the entire page respecting all filters, cross-highlights, sort 
orders, and visuals that are displayed.

3.	 Click the More options ellipsis dots to the right of the bookmark name and 
click Rename, as shown in figure 15.28.

4.	 Type “Top 10 Products” for the bookmark name and press Enter.

Figure 15.28: Adding and renaming a bookmark
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We will now apply the bookmark to the selected table visual only and not all 
visuals on the page, which is the default setting.

5.	 Click the More options ellipsis dots and click Selected visuals, as shown in 
figure 15.29.

Figure 15.29: Applying the bookmark to selected visuals only

That is the first bookmark created. Let us now change the filter applied to the 
table and add the second bookmark.

Note: You can edit an existing bookmark by making the necessary filter and dis-
playing changes on the page, and clicking More options | Update.

6.	 Ensure that the table visual in selected and expand the Filters pane.

7.	 Click the Show items list and select Bottom.

8.	 Click Apply filter.

Figure 15.30 shows the bottom 10 products filter applied to the table visual using the 
Filters pane.
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Figure 15.30: Filtering the table to show the bottom 10 products

Let us now add the second bookmark to save the view of this table.

9.	 In the Bookmarks pane, click Add.

10.	 Click the More options ellipsis dots beside the bookmark name and click 
Rename. Type “Bottom 10 Products” for the bookmark name and press 
Enter.

11.	 Click the More options ellipsis dots again and click Selected visuals.

With both bookmarks created, you can test their functionality by clicking their name 
in the Bookmarks pane. When you click the bookmark, it will change the table to the 
relevant saved view.

Notice that the slicer on the page that contains the list of months and filters all 
visuals on the page is ignored by the bookmarks. This is because we specified that 
the bookmark is applied to the table visual only; therefore, it did not save the filter 
applied by the slicer.

You can check this by clicking a different month in the slicer than the one that was 
active when you added the bookmark and then clicking a bookmark name. The 
slicer selection is not changed. This proves that the bookmark did not save the slicer 
selection as part of the saved view.
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Inserting buttons to run the bookmarks
Clicking a bookmark name in the Bookmarks pane is fine to test their functionality, 
but it is not how we want readers of the report to switch between the bookmarks.

We will insert two buttons on the page and then assign them the action to apply the 
relevant bookmark.

1.	 Click Insert | Buttons | Blank (there is a Bookmark button, but any button, 
picture, or shape can be used to trigger a bookmark.)

2.	 Move the button beside the table and resize it as required.

3.	 In the Format pane, click Style and click the Text On/Off slider to turn it On.

4.	 Type “Top 10” in the Text box.

5.	 Format the button with the fill, text, and border settings of your choosing.

6.	 Copy the button and change the text to “Bottom 10”.

Now, we will apply the actions to trigger the bookmarks.

7.	 Select the Top 10 button, and click the Action On/Off slider to turn it On.

8.	 Click the Type list and select Bookmark.

9.	 Click the Bookmark list and select Top 10 Products.

Figure 15.31 shows the Top 10 Products bookmark action being assigned to the first 
button.

10.	 Repeat Steps 7–9 for the Bottom 10 button but select the Bottom 10 Products 
in the Bookmark list.

Figure 15.31: Setting a bookmark action for a button



Enhancing your Power BI Reports      411

The buttons can now be used to switch between the two views of the table. Remember, 
while in Power BI Desktop, you need to press Ctrl + click to follow a link.

Save the report as sales-report.pbix, ready for publishing to the Power BI service 
in the next chapter.

Conclusion
In this chapter, we learnt how to use text boxes, images, and buttons to enhance the 
user experience with our reports. These elements help to highlight key functionality 
to a reader and aid navigation.

We then learnt how to create custom tooltip pages to provide additional insights on 
a data point quickly. This effective technique is simple to set up and allows you to 
design the tooltips that you need for your visuals.

Finally, bookmarks were covered. Another fantastic feature to improve the 
interactivity of a report and to enable a reader to change the filters or switch visuals 
with the click of a button.

In the upcoming chapter, we will publish the report to the Power BI service, look at 
how to create new reports from existing datasets and see how to share our reports 
with others.

Questions
Here are some questions to test what you have learnt in this chapter.

	 1. 	 Which of the following is not an action that can be assigned to an image or 
button?

a.	 Drill through.
b.	 Back.
c.	 Next.
d.	 Bookmark.

	 2. 	 Which of the following are found in the More options list for bookmarks?
a.	 Update.
b.	 Display.
c.	 Selected visuals.
d.	 All of the above
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	 3. 	 An image can be used for the Canvas background.
a.	 True
b.	 False

	 4. 	 A custom tooltip page can be applied to more than one visual in a report.

a.	 True
b.	 False

Join our book's Discord space
Join the book's Discord Workspace for Latest updates, Offers, Tech happenings around the 
world, New Release and Sessions with the Authors:

https://discord.bpbonline.com
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Chapter 16
Publishing and 

Sharing Your 
Reports

Introduction
It is now time to publish the report and share it with others. This is simple to do in 
Power BI, and there are many options for sharing and collaborating on reports. We 
will cover the primary method to share reports in this chapter and learn more in 
Chapter 18, Associated Tools with Power BI.

We begin the chapter by seeing how to publish the report to the Power BI service, 
discuss what was published, and how to access and view that report.

Then, we explore how to create new reports from existing datasets that were 
published to the service. We see how to do this from within the Power BI service and 
from Power BI Desktop.

Finally, we share the report with others in your organization using a link that can 
be distributed via e-mail or some other medium. We also cover managing the 
permissions that others have to a report.

Structure
In this chapter, we will cover the following topics:

•	 Publishing a report to the Power BI service
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•	 Accessing the Report

•	 How to create a new report from an existing dataset

•	 Sharing a report with others and managing their permissions

Objectives
After reading this chapter, you will know how to publish a report to the Power BI 
service, access the report, and share it with others.

You will understand how to navigate the Power BI service and know the differences 
between a report, a dataset, and a workspace.

You can share your Power BI report by sending a link to others and managing their 
permissions.

Publishing your Report
Files: sales-report.pbix

The report is created, and it is time to publish it to the Power BI service. Once 
published, it can be distributed and collaborated on with others. It will also be 
available to other apps such as Excel and PowerPoint (we will cover this in detail in 
Chapter 18, Associated Tools with Power BI).

When publishing to the service, you will be prompted to publish to a workspace. 
This is a repository on the service to save your reports, datasets, dashboards, and 
Excel workbooks. You can think of a workspace as a folder, just like you get on a 
computer to save your documents and images.

1.	 Click Home | Publish in Power BI Desktop, as shown in figure 16.1:

Figure 16.1: Publish a report to the Power BI service

2.	 If the report has not been saved recently, you will be prompted to save 
changes before publishing. Click Save (as shown in figure 16.2).
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 Figure 16.2: Prompt to save changes to your report

3.	 In the Publish to Power BI window (refer to figure 16.3), the workspaces that 
you have access to are listed. Click the workspace you want to publish to and 
click Select.

In this example, I am publishing to the Management Team workspace. In the upcoming 
chapter, we will discuss how to create workspaces and manage how others access 
them (known as permissions). Please refer to the following figure:

Figure 16.3: Choose a workspace to publish to

4.	 A message confirming that the publish was successful is shown when the 
publish is complete (as shown in figure 16.4).

The window also provides links to open the published report in the service and to 
get quick insights. Click the Open ‘sales-report.pbix’ in Power BI link, or if you do not 
want to see the report online just yet, click Got it.
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Next, we will cover how to access the report in the Power BI service. Please refer to 
the following figure:

Figure 16.4: Success in publishing report

Accessing the report on the service
With the report now live in the Power BI service, you will want to know how you 
can access it. Let us have an orientation to the service and see how to find the reports 
before we look at sharing reports later in this chapter.

Note: We will only cover using the Power BI service with a Web browser in 
this book, but you can also access your workspaces and reports easily using the 
Power BI app for mobile. Simply download the app, log in, and navigate using 
the menu at the bottom of the screen.

1.	 Open a Web browser and type “powerbi.com” into the address bar.

You are taken to the home page of the Power BI service (as shown in figure 
16.5).

The recommended links at the top of the page include frequently accessed 
areas of the service and tutorials on aspects of Power BI.

Following the recommended links is a list of the workspaces, reports, 
dashboards, apps, and datasets that you have access to. You can filter the 
list for the most recently used, those marked as a favorite, or search using 
keywords.

The menu on the left allows you to navigate the service and access your 
workspaces, apps, or create new reports from published datasets.
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2.	 Click Workspaces in the menu on the left (refer to figure 16.5):

Figure 16.5: Homepage of the Power BI service in a Web browser

3.	 A list of workspaces is shown. Click on the workspace where the report was 
published (as shown in figure 16.6). In this example, that is my Management 
Team workspace.

Figure 16.6: Accessing the Management Team workspace
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4.	 Within the workspace, click sales-report to open it (as shown in figure 
16.7).

Figure 16.7: Sales report in the Management Team workspace

Figure 16.8 shows the sales report in the Power BI service. Notice the following areas 
of the page:

•	 A link in the top left to return to the workspace where the report is stored.

•	 The date that the report was last updated in the center of the title bar at the 
top of the window.

•	 A list of the report pages on the left of the page currently being viewed.

•	 The Filters pane on the right.

•	 Buttons to export, share, edit, and collaborate in a toolbar at the top of the 
report page.

•	 The Power BI service menu down the left of the window to jump to a different 
workspace, app, and more.

The report is fully interactive, and all the links, bookmarks, visual interactions, 
slicers, tooltips, and so on covered throughout this book function as expected.
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Figure 16.8: Sales report in the Power BI service

Datasets and reports
When you publish a report to the Power BI service, it is not only the report that is 
published but also the dataset.

Figure 16.9 shows the report and dataset listed in the workspace. These are shown in 
the All category, but you can also see a separate Datasets + dataflows category.

Figure 16.9: Report and dataset published to the workspace

The dataset is the collection of data that was built into a cohesive data model earlier 
in this book. It consists of the data source connections, the query transformations, 
the relationships, and DAX measures.
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Essentially, the dataset is everything except the visuals and filters built in the Power 
BI Desktop report view.

This dataset can be used by other Power BI reports and even exported into Excel and 
used my PivotTables to analyze and summarize the data.

Let us have a look at how you can create new reports in Power BI using an existing 
dataset that has been published to the service.

Creating a report from an existing dataset
We will look at how to create reports using an existing dataset from within the Power 
BI service and from Power BI Desktop.

Both methods are quick and straightforward and establish a live connection to the 
entire dataset. You will have access to all the tables, fields, and measures that you 
have permission to use.

From the Power BI Service
Following are the steps to create a report from the Power BI Service:

Note: There are multiple options for creating a new report. These include click-
ing the New report button in the top right corner of the window, or the Create 
button in the menu down the left of the window. You could also create a new 
report from the workspace where you are planning to save the new report.

1.	 Click Create in the menu down the left (as shown in figure 16.10).

Figure 16.10: Creating a new report in the Power BI service
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2.	 Click Pick a published dataset (refer to figure 16.11).

Figure 16.11: Choosing the data to get started with the report

3.	 A window appears listing all the datasets for which you have access (as 
shown in figure 16.12). Select the dataset to use for the new report, click the 
list arrow beside the Auto-create report button, and click Create a blank report.

Figure 16.12: Selecting the dataset to use for the report

4.	 A blank report is created, and you will see the Filters, Visualizations, and Fields 
panes to the right of the report pages (as shown in figure 16.13).
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The toolbar above the report provides buttons to insert text boxes, shapes, 
buttons, and images. The Edit interactions option is on the toolbar so that you 
can specify how visuals cross-filter and cross-highlight each other. And there 
is a View menu, enabling you to scale the page and show panes such as the 
bookmarks and selection panes.

The experience is like that of creating reports in Power BI Desktop.

Figure 16.13: Report creating experience in the PBI service

5.	 To save the report, click File | Save from the toolbar (as shown in figure 
16.14). The Save as option can be used to save a copy of the report in another 
workspace.

Figure 16.14: Saving the report in the PBI service
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6.	 In the Save your report window, type a name for the report and select a 
destination workspace (as shown in figure 16.15). Click Save.

The destination workspace can be any workspace you have access to. The 
dataset and report do not need to exist in the same workspace. The dataset is 
not copied. Only the report is saved and connected to the live dataset.

Figure 16.15: Entering a name for the report and a destination workspace

From Power BI Desktop
Following are the steps to create a report from the Power BI Desktop:

1.	 Click Home | Get data | Power BI datasets (as shown in figure 16.16) or click 
Home | Data hub.

Figure 16.16: Using an existing Power BI dataset in Power BI Desktop
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2.	 In the Data hub window, select the dataset that you want to use and click 
Connect (as shown in figure 16.17).

Figure 16.17: Data hub showing all datasets

A blank report is created (figure 16.18), and you can add visuals, filters, bookmarks, 
and so on, as discussed throughout this book.

A live connection to the data is created. You do not have access to the data, but you 
can create new measures. You will notice that there is no Data view and that some 
functionality is also missing from the Ribbon.

When the report is created, it can be published in the same workspace as the dataset 
or in a different workspace.
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Figure 16.18: Blank report connected to a live Power BI dataset

Share a link to the report
You can easily share Power BI reports with others within and outside your 
organization in the Power BI service.

When you share the report with others, they can interact with the report fully but 
cannot edit it. They will also have access to the dataset and can reshare the report 
with others unless you take the necessary steps to prevent them.

Note: To allow others to edit a shared report, you can assign a workspace role 
that permits this. We discuss workspaces and workspace roles in Chapter 17, 
Datasets, Dashboards, and Reports

1.	 From within the report in the Power BI service, click the Share button on the 
report toolbar (as shown in figure 16.19).

Figure 16.19: Sharing a report in the Power BI service
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2. 	 In the Send link window (as shown in figure 16.20), it defaults to sharing with 
people in your organization. To continue with this option, enter the e-mail 
addresses of the recipients with whom you want to share the report.

3.	 Add a message, though this is optional.

4.	 Uncheck the Include my changes box. This creates a shared view so that 
the recipients will see your changes, such as filter selections and drilling. It 
expires in 180 days.

Figure 16.20: Send link window to enter recipients and choose the sharing method

5.	 Click Send or use one of the options below to Copy link or use Teams.

Figure 16.21 shows the confirmation message you receive when clicking the Send 
button to share the report. The other methods will take you to a different window to 
share the copied link or enter recipients in Teams, and so on:

Figure 16.21: confirmation that the link was successfully sent
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To change how the report is shared, from the Send link window (refer to figure 16.20), 
click the People in your organization with the link can view and share.

Three options are shown for you to specify who you want the link to work for (as 
shown in figure 16.22):

Figure 16.22: Choose how to share the report and other settings

	 ●	 People in your organization: This link provides access to view and share the 
report by default but does not work for external users of the organization.

	 ●	 People with existing access: This option generates a URL to share with users 
who already have access to the report. It does not grant access.

	 ●	 Specific people: This option allows specific people and groups access to the 
report. It can be shared with external users to the organization to grant 
access, but they would need to be added as guests to the organization’s 
Azure Active Directory.

Specify whether you are happy with recipients being able to share the report or 
building content with data associated with the report and click Apply.

Managing report permissions
You can manage users’ access and any links that have been created at any time.

1.	 Navigate to the workspace where the report resides.
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2.	 Click the More options ellipsis to the right of the report name and click 
Manage permissions (as shown in figure 16.23).

Figure 16.23: Manage the permissions for a report

Figure 16.24 shows the manage permission window showing the list of links that 
have been generated and shared with others.

You can manage the access that the link provides, copy the link, or delete it via the 
ellipsis dots beside the link URL.

Figure 16.24: List of links that have been created.

You can also add links to grant access for others using the Add link button at the 
top of the window. This would take you to the same Send link window that was 
discussed previously.

There are also menu items for managing direct access that people have, viewing 
access requests, and managing shared views (created when the Include my changes 
option is selected in the Send link window).
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Conclusion
In this chapter, we learnt how to publish a report to the Power BI service and how 
to navigate the service to view your reports and create new reports from existing 
datasets.

We then learnt how to share reports with others both inside and outside of your 
organization. Then manage the permission that others have to access your reports.

We will explore workspaces, datasets, and dashboards in the upcoming chapter. We 
start with learning how to create new workspaces and manage permissions to them.

Next, you will learn how to refresh a dataset from the Power BI service. In addition 
to manually refreshing datasets, you can also set up scheduled refreshes. As part of 
this process, you will also learn about installing and establishing data gateways.

We finally dive into dashboards. You will understand the differences between a 
report and a dashboard, learn how to create dashboards, and share them with others.

Questions
Here are some questions to test what you have learnt in this chapter.

	 1. 	 When publishing a report from Power BI Desktop, what is published?

a.	 Dataset and a dashboard.

b.	 Report, dataset, and dashboard.

c.	 Report and the dataset.

d.	 None of the above

	 2. 	 What is a Power BI workspace?

a.	 A repository on the service to save your reports, datasets, dashboards, 
and Excel workbooks.

b.	 A report that we can pin visuals from different reports.

c.	 A temporary shared view available for only 180 days.

d.	 It is an alternative name for an Excel workbook when published to the 
service.
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	 3. 	 You can create new reports from existing datasets that have been published 
to the service.

a.	 True
b.	 False

	 4. 	 When you share the link to a report, the recipients can view and interact 
with the report but cannot edit it.

a.	 True
b.	 False

Join our book's Discord space
Join the book's Discord Workspace for Latest updates, Offers, Tech happenings around the 
world, New Release and Sessions with the Authors:

https://discord.bpbonline.com
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Chapter 17
Datasets, 

Dashboards, and 
Reports

Introduction
In this chapter, we will dive into more details on some of the key features of the Power 
BI service —datasets, dashboards, and reports. We will also cover the important 
topic of how to refresh your data and your reports.

We start with workspaces and see how to create workspaces in the Power BI service 
and allow others access to them. By setting permissions, you can determine the 
features that others have in that workspace; for example, are they allowed to add 
reports?

Next, we see how to refresh the datasets and reports. We will install a gateway and 
cover setting up scheduled refreshes in the Power BI service.

Finally, we visit dashboards. What is a dashboard? And how does it differ from a 
report? We will learn how to create dashboards and share them with others in the 
organization.

Structure
In this chapter, we will cover the following topics:

•	 How to create a workspace in the Power BI service and allow access to others
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•	 Why you may need a gateway and how to install one

•	 Refreshing your data and setting scheduled refreshes

•	 The difference between dashboards and reports

•	 How to create a dashboard, pin visuals, and share it with others

Objectives
After reading this chapter, you will know how to create workspaces and dashboards 
in the Power BI service and how to allow specific access to others in your organization.

You will also learn how to refresh the data from the service, including scheduled 
refreshes, and how to install and set up a gateway, if required.

Workspaces
Workspaces in Power BI are areas where your colleagues and you can save, share, 
and collaborate on reports, dashboards, datasets, and Excel workbooks.

Let us look at how you can create new workspaces and then share and manage 
others’ access to them.

Creating a new workspace
We will create a new workspace named UK Area Leads. We will then manage access 
to this workspace and copy the sales report to it.

1.	 Click Workspaces in the Power BI service menu down the left of the window.

2.	 A sub-menu pops out, listing all workspaces that you are a member of. Click 
Create a workspace at the bottom of the sub-menu (as shown in figure 17.1):
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Figure 17.1: Creating a new workspace

3.	 Type UK Area Leads as the Workspace name and enter a Description, although 
the description is optional (refer to figure 17.2).

Note: You can give access to other users within the Advanced section of 
the Create a workspace pane. However, we will discuss how to manage 
access after creating the workspace. 
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4.	 Click Save, as shown in the following figure:

Figure 17.2: Enter a workspace name and description

The workspace is created and can be found in the list of workspaces that you are a 
member of.

Let us see how you can now manage others’ access to this workspace.

Managing access to a workspace
You can allow others access to a workspace, making it easy to share and collaborate 
on multiple reports, dashboards, and datasets.

A workspace role is assigned to each user or group of users that you assign access. 
The different workspace roles are Admin, Member, Contributor, and Viewer.

•	 Admin: An admin can do everything, including updating and deleting the 
workspace and adding and removing user’s access to the workspace.

•	 Member: Lots of capabilities, including creating and editing content and 
copying reports. A Member can also add users and change permissions but 
only for Contributors and Viewers (permissions lower than the Member 
role).
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•	 Contributor: As the name suggests, a contributor can publish reports to 
the workspace, create, edit, delete, and copy reports, but they cannot edit 
permissions for other users.

•	 Viewer: The viewer role means that users can only view and interact with 
workspace items.

Note: We discussed how to share a specific report with others in the previous 
chapter. Power BI offers multiple methods for sharing to cater to different sce-
narios. By sharing a workspace, you can manage access to multiple reports and 
dashboards for groups of users quickly and easily.

To manage access to a workspace, follow the following steps:

1.	 Click Workspaces in the Power BI service menu and then click the workspace 
name that you want to manage access.

2.	 Click the Access button in the workspace menu (as shown in figure 17.3):

Figure 17.3: Manage access to a workspace

3.	 An Access panel appears. Enter the e-mail address of the user or group 
you want to add, and then select the workspace role to assign from the list 
provided.

Figure 17.4 shows a user named Tea Kuseva, that has been added as a 
Contributor, and a group named UK South, which is in the process of being 
added with Viewer-only permission.
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4.	 Click Close.

Figure 17.4: Assigning users and groups access to a workspace

You can change access to a workspace at any time. This can include adding new 
users and groups, removing the access of existing users and groups, or changing the 
workspace role of existing members.

To edit the permission of existing users and groups, follow the following steps:

1.	 Re-open the Access panel by clicking Access on the Workspace page.

2.	 Click the ellipsis to the right of the user or group that you want to edit access 
for (as shown in figure 17.5).

3.	 Click the workspace role that you want to assign or click Remove:
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Figure 17.5: Changing the access for a user

Copying a report to another workspace
You can save a copy of existing reports to other workspaces that you are a member 
of. You need any workspace role above Viewer permission to be able to perform this 
action.

For this example, we will save a copy of the sales report that was published to the 
Management Team workspace into the newly created UK Area Leads workspace.

1.	 Navigate to the workspace where the report is stored (Management Team in 
my example).

2.	 Click the ellipsis to the right of the report name and click Save a copy (as 
shown in figure 17.6).

Figure 17.6: Saving a copy of an existing report
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3.	 The Save a copy of this report panel appears. Click on the workspace that you 
want to save the copy to and click Save (as shown in figure 17.7):

Figure 17.7: Saving a copy of a report to the UK Area Leads workspace

A message appears confirming that the save was successful (as shown in figure 17.8). 
Click the Go to report button to be taken to the report, or you can find it by navigating 
to the workspace.

Figure 17.8: Successfully saved copy of a report

The existing report could be deleted from the other workspace (Management Team in 
my example) if required. Reports and datasets can be stored in separate workspaces 
with no problem. They will still be connected.

To delete a report, click the ellipsis to the right of the report name and click Delete 
(as shown in figure 17.9):
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Figure 17.9: Deleting a report from a workspace

Refreshing datasets and reports
Once a report is published to the cloud (Power BI service), you will want to refresh 
it when the data changes. Data sources can be refreshed manually, or times can be 
specified for automatic refreshes.

The report itself will refresh with the browser or app, so it is not necessary to refresh 
visuals manually. However, there is a button on the toolbar of the report to refresh 
the visuals and sync it with the data if the data sources update while the report is 
open.

Power BI data gateways
A Power BI data gateway is required to refresh on-premises data sources (data that is 
not in the cloud) from the Power BI service. The gateway provides a fast and secure 
connection between on-premises data and Microsoft cloud services.

A gateway is not required to refresh data from cloud services, such as files on 
SharePoint or in an Azure database.

Note: A data gateway is also required for refreshing data that is connected using 
the Data | Web connector, as we used in Chapter 4, Creating a Simple Power BI 
Report to import the IMDB top 250 film data.
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There are three types of Power BI gateway—standard, personal, and virtual network.
	 ●	 Standard (enterprise) mode gateway: This gateway allows multiple users to 

connect on-premises data sources to many Microsoft cloud services, including 
Power BI, Power Automate, Power Apps, and Azure Analysis Services. It is 
normally installed on a server (especially in enterprise scenarios), and this 
is often a task that the IT department will control. This gateway can have 
multiple admins that manage and monitor the gateway.

	 ●	 Personal mode gateway: This allows one user only to connect on-premises 
data sources to the Power BI service, and the gateway cannot be shared with 
others. It also only works for Power BI and not with other Microsoft cloud 
services such as Power Automate and Power Apps. Therefore, this option 
is great when you only work with Power BI and do not need to share data 
sources with others.

	 ●	 Virtual network gateway: With this gateway, virtual networks are used to 
securely connect multiple users to data sources. No installation is required 
(unlike the other two) because it is a Microsoft-managed service.

In our example, we have used a few files that are stored on a local machine or 
network, so a gateway is required to refresh them from the Power BI service.

We will install the standard (enterprise) gateway on a local machine and then add 
the on-premises data sources that were used in the sales report example. Ensure that 
the machine in which you install the gateway has access to the data sources.

Note: You can install both the standard and personal mode gateways on the 
same machine.

Installing the standard mode gateway
Let us download the gateway from the Power BI service and then proceed through 
the steps to install and set up the gateway for use.

1.	 From the Power BI service, click the Settings button (ellipsis icon), point to 
the Download option, and click Data Gateway from the sub-menu (as shown 
in figure 17.10).



Datasets, Dashboards, and Reports      441

Figure 17.10: Downloading a data gateway from the Power BI service

A browser opens, and you are taken to the following URL—https://powerbi.
microsoft.com/en-us/gateway/. Two buttons are shown at the top of the 
page providing the options to download the standard mode gateway or the 
personal mode gateway (as shown in figure 17.11).

2.	 Click the Download standard mode button to begin downloading the 
executable file for that gateway.

Figure 17.11: Buttons to download the different data gateways

3.	 Open the GatewayInstall.exe file that was downloaded to begin the 
installation.
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4.	 Review the minimum requirements for the installation and the path to install, 
and accept the terms of use and privacy statement. Click Install (figure 17.12):

Figure 17.12: Begin the installation of the gateway

5.	 After installation, you need to sign in to register the gateway (as shown in 
figure 17.13). Be sure to use an e-mail address associated with Power BI. Enter 
the e-mail address and click Sign in.

Figure 17.13: Sign in to register the gateway
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6.	 Select Register a new gateway on this computer and click Next (as shown in 
figure 17.14).

Figure 17.14: Register a new gateway on the computer

7.	 Once signed in, it is now time to enter a name for the new gateway and a 
recovery key (figure 17.15). The recovery key is needed to migrate, restore, or 
when creating a gateway cluster. Click Configure.

Figure 17.15: Entering a gateway name and recovery key
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8.	 The gateway is now online and ready to be used (figure 17.16). The regions 
used for connections are shown. Power BI uses the default environment, the 
region where your tenant is located, but this can be changed if you want to 
specify an alternative local Azure region. Click Close:

Figure 17.16: Gateway is online and ready

To check the status of the gateway or to access it at a later date to edit settings, click 
the Settings button (ellipsis icon), point to Settings, and click Manage connections and 
gateways (as shown in figure 17.17).

Figure 17.17: Manage gateways in the Power BI service
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A list of all gateways is shown with information such as their users and status. By 
creating the gateway, you are immediately assigned admin rights. From this area, 
you can add data sources, schedule refreshes, and modify other aspects of the on-
premises data gateways.

Figure 17.18: List of on-premises data gateways

Adding data sources to a gateway
With the data gateway installed and online, the data sources that need refreshing 
will need to be added to the gateway.

This is a two-step process; first, the data source is added to the Power BI service, and 
credentials are added so that we have access to refresh it. Second, the data source 
used in a dataset is mapped to the data source that was added in the first step.

You can add data sources through the dataset settings or from the gateway 
management screen. For this example, we will go via the dataset.

1.	 Navigate to the workspace where the dataset is located (in my example, this 
is the Management Team workspace).
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2.	 Click the ellipsis to the right of the dataset name and click Settings, as shown 
in figure 17.19:

Figure 17.19: Accessing the dataset settings

3.	 Within the dataset settings, click the Gateway connection section to expand 
the options.

4.	 Click the Actions arrow (if necessary) for the data gateway that you want to 
configure (figure 17.20).

All data sources that are included in the dataset are listed. None of the data 
sources has been added yet, so an Add to gateway link is shown to the right 
of each source.

Each of the data sources needs to be added, except for the product.xlsx file 
stored on SharePoint. Adding to the gateway is optional for a cloud-based 
file.
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5.	 Click the Add to gateway link for the data source to be added, as shown in 
figure 17.20:

Figure 17.20: Dataset data sources that need adding to the gateway

6.	 In the New data source window that appears (as shown in figure 17.21), the 
fields for the Gateway cluster name, Data source type, and Full path should be 
automatically completed. This is a benefit of adding the data source via the 
dataset instead of via the gateway (as shown in figure 17.23).

7.	 Type a name for the data source in the Data source name field.

8.	 Enter the Authentication details for the data source.

9.	 Specify the Privacy level.
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10.	 Click Create.

Figure 17.21: Adding a new data source to a gateway

11.	 Repeat Steps 5–10 for each data source to be added to the gateway.

You can view the data sources and their status in the gateway management screen 
(as shown in figure 17.22).

1.	 Click the Settings button (ellipsis icon) in the top right corner of the Power 
BI service.

2.	 Click Settings | Manage connections and gateways.

Figure 17.22 shows all data sources added to the computergaga-power-bi-gateway 
cluster. This includes the Web data source that we used in Chapter 4, Creating a Simple 
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Power BI Report, though you can see that the data source is added to a different 
gateway cluster:

Figure 17.22: All data sources have been added

Data sources can also be added through the gateway management screen (figure 
17.23). However, you start with a blank New data source window, so going via the 
dataset is easier.

Click New at the top of the screen (as shown in figure 17.23). The New data source 
window appears for the data source details and credentials for authentication to be 
added.

Figure 17.23: Adding a new data source from the gateway management screen
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Now, we need to map each data source in the dataset to the data source that we 
added in the gateway. If further datasets are created that use an existing data source, 
there is no need to add it again; you simply map each instance of a data source to the 
one added to the gateway.

From the Gateway connection section of the dataset settings window, the Add to 
gateway link beside each data source has been replaced by a Maps to drop-down list 
(figure 17.24).

For each data source, click the Maps to drop-down list and select the corresponding 
gateway data source (as shown in figure 17.24).

The gateway status is shown as running with a green tick:

Figure 17.24: Mapping the data sources of a dataset

Although the products.xlsx file that is stored on SharePoint does not need to be 
added to the gateway, you could proceed with this step.

Otherwise, the only requirement is to enter credentials so that the file can be accessed 
and refreshed. Click the Data source credentials section with the dataset settings 
window to expand it.

An Edit credentials link is provided beside the Web source (as shown in figure 17.25). 
Click the Edit credentials link to configure the authentication details for this could-
based file:
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Figure 17.25: Checking the data source credentials

In the Configure sales-report (or whatever the dataset may be named) window (as 
shown in figure 17.26), specify the Authentication method, enter the User name and 
Password (if required), and specify the Privacy level setting for this data source. Click 
Sign in.

Figure 17.26: Authenticating a cloud data source

Refreshing your data
With the data sources added, mapped, and authenticated, it is simple to refresh the 
dataset.
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Navigate to the workspace where the dataset is stored and click the Refresh now 
button to the right of the dataset name (as shown in figure 17.27).

Figure 17.27: Refreshing a dataset

Scheduling data refreshes
You can schedule refreshes for a dataset so that the dataset refreshes on the times 
specified, and you do not need to be around to manually refresh the dataset.

For the dataset to refresh, the computer where the data gateway is installed and 
running will need to be switched on. Therefore, it is advised to install the data 
gateway on a server.

1.	 Navigate to the workspace where the dataset is located.

2.	 Click the Schedule refresh button to the right of the dataset name (as shown 
in figure 17.28):

Figure 17.28: Accessing schedule refreshes for a dataset
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3.	 You are taken to the dataset settings page. In the Scheduled refresh section, 
click the On/Off slider to switch scheduled refresh On (figure 17.29).

4.	 Set the Refresh frequency from the list provided. You can choose from Daily 
or Weekly.

5.	 Set the Time zone and click the Add another time link. Set the time for the 
automatic refresh and click the Add another time link again if you want to 
schedule further refreshes (as shown in figure 17.29)

6.	 By default, refresh failure notifications are sent to the dataset owner only. 
You can add additional or different contacts to receive these notifications if 
required.

7.	 Click Apply.

Note: If the dataset resides in a premium capacity or Premium Per User 
workspace, you can schedule up to 48 refreshes per 24 hours. If you have a Pro 
license, you are limited to eight scheduled refreshes per 24 hours. However, this 
is often enough.

Figure 17.29: Setting a daily refresh schedule for a dataset
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Dashboards
There is often confusion initially with the terms report and dashboard. They are 
different, but you will encounter many people who inadvertently refer to a report 
as a dashboard.

A dashboard is a single page that contains visuals selected from one or more reports. 
The visuals on a dashboard are known as tiles. And the act of adding a visual from 
a report to a dashboard is known as pinning.

So, a dashboard can be thought of as the highlights from one or more reports. A 
report uses data from an underlying dataset, but a dashboard is strictly the visuals.

Dashboards are only available in the Power BI service. You cannot create or view 
dashboards within the Power BI Desktop.

Now that we know what a dashboard is and how it differs from a report let us create 
a dashboard and pin some visuals from an existing report.

Creating a dashboard
You can create a new dashboard directly from pinning a report visual or from a 
workspace. Let us take the workspace approach.

1.	 Navigate to the workspace where you want the dashboard to reside. For this 
example, I am using the UK Area Leads workspace that we created at the 
beginning of the chapter.

2.	 Click New | Dashboard, as shown in figure 17.30:

Figure 17.30: Creating a dashboard from a workspace
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3.	 In the Create dashboard window, type the name for the new dashboard in the 
Dashboard name field and click Create, as shown in figure 17.31:

Figure 17.31: Naming the new dashboard

You are taken directly to the newly created dashboard. The dashboard is currently 
empty, so it does not look particularly interesting. Let us pin a visual.

Pinning visuals to a dashboard
Adding visuals to a dashboard is known as pinning, and it is simple to do. You can 
pin any visual from a report you have access to.

1.	 Open the report that contains the visual that you want to pin.

2.	 Position your cursor over the top right of the visual until the visual header 
appears, and click the Pin visual button, as shown in figure 17.32:

Figure 17.32: Pin a visual from a report

3.	 In the Pin to dashboard window, select Existing dashboard, and then from the 
Select existing dashboard list, choose the Sales Report 2022 dashboard that was 
just created, as shown in figure 17.33.



456       Power BI for Jobseekers

Note: By choosing New dashboard in the Pin to dashboard window, we could 
have created the dashboard and pinned the visual in one step. However, we 
wanted to demonstrate creating new dashboards from a workspace as that 
approach offers other new items, such as dataflows, paginated reports, and 
scorecards that you can explore.

	 4.	 Click Pin.

Figure 17.33: Pinning a visual to an existing dashboard

The visual is pinned as a tile to the dashboard, and the Pinned to dashboard message 
appears temporarily in the top right corner of the window.

Click Go to dashboard to jump straight to the dashboard or stay on the report to pin 
further visuals.

Figure 17.34: Pinned to dashboard message

If you missed the Pinned to dashboard message, you could open the dashboard by 
navigating to the workspace where it resides and clicking on it there.
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Figure 17.35 shows the dashboard with a single pinned tile. Note the options along 
the toolbar to share, comment, edit, and more. There is also an Ask a question about 
your data prompt. Please refer to the following figure:

Figure 17.35: The dashboard with a single pinned tile

Note: In addition to pinning visuals from reports to a dashboard, you can also 
pin a tile from another dashboard, pin a tile from Excel, or pin an entire report 
page. You can also add images, text boxes, and videos.

Sharing a dashboard
You can share a dashboard with others offering you the chance to share a single page 
of selected visuals for a specific audience.

1.	 Navigate to the workspace where the dashboard resides.



458       Power BI for Jobseekers

2.	 Click the ellipsis dots to the right of the dashboard name and click Manage 
permissions, as shown in figure 17.36):

Figure 17.36: Managing the permissions for a dashboard

You are taken to a window showing the people and groups who have 
access to the dashboard. Those shown in figure 17.37 have workspace roles 
automatically, giving them access to the dashboard within it.

3.	 Click the Add user button above the list to grant access to another person or 
group:

Figure 17.37: List of people and groups with access to the dashboard

4.	 In the Grant people access window (figure 17.38), enter the name or e-mail 
address of the person or group you want to grant access.
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5.	 Specify whether you want recipients to be able to share the dashboard with 
others or to build content with the associated data.

6.	 Enter a message with any welcome information you would like to share with 
the recipients.

7.	 Click Grant access, as shown in figure 17.38:

Figure 17.38: Sharing the dashboard with others

The dashboard is shared with the people or groups, and they will receive an e-mail 
notification informing them that you have granted access (unless the box in figure 
17.38 is unchecked).

Conclusion
In this chapter, we learnt how to use workspaces and dashboards in the Power BI 
service. We saw how to create them, share them with others in the organization, and 
control their access.

We also learned how to refresh the data from the service, install and set up a gateway, 
and how set up scheduled refreshes.

In the upcoming chapter, we will see how Power BI works with other associated 
tools such as PowerPoint, Excel, and Teams. It is very likely that a Power BI user has 
some involvement in some or all three of these associated tools.
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Questions
Here are some questions to test what you have learned in this chapter.
	 1. 	 Which of the following is not a workspace role?

a.	 Contributor.
b.	 Master.
c.	 Viewer.
d.	 Admin.

	 2. 	 You can schedule up to 48 refreshes per 24 hours with a Premium Per User 
account.

a.	 True.
b.	 False.

	 3. 	 Which of the following statements are true of dashboards?

a.	 They are not available in Power BI Desktop.
b.	 They contain only one page.
c.	 You can pin visuals from one or more reports.
d.	 All of the above.

	 4.	  You can copy a report to other workspaces.

a.	 True
b.	 False

Join our book's Discord space
Join the book's Discord Workspace for Latest updates, Offers, Tech happenings around the 
world, New Release and Sessions with the Authors:

https://discord.bpbonline.com
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Chapter 18
Power BI and 

Other Apps

Introduction
This chapter looks at using Power BI with other Microsoft apps. For this chapter, we 
will focus on using Power BI with Excel, PowerPoint, and Microsoft Teams.

It is very commonplace for users of Power BI to work with Excel, also. Thankfully, it 
is easy to transfer your data models between Excel and Power BI and vice versa. We 
will cover a few methods to create reports on both platforms from existing datasets.

We will also look at how Power BI can interact with PowerPoint and with Microsoft 
Teams. These tools are popular methods for presenting and collaborating on reports.

Structure
In this chapter, we will cover the following topics:

•	 How to analyze a Power BI dataset in Excel.

•	 How to connect to live datasets from Excel.

•	 How to create Power BI reports from Excel data models.

•	 How to export Power BI reports into PowerPoint.

•	 How to share and collaborate on Power BI reports in Microsoft Teams.
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Objectives
After reading this chapter, you will know how Power BI can be used with Microsoft 
Excel, PowerPoint, and Teams. In this connected world, Power BI does not work 
alone but within an ecosystem of applications, and it is important that you can use 
them together.

You will learn how to create reports in Microsoft Excel from existing Power BI 
datasets and how to create Power BI reports from existing Excel data models. You 
will know how to export Power BI reports into PowerPoint to be shared or presented 
to others live and understand how to distribute and collaborate on Power BI reports 
in Microsoft Teams.

Power BI and Excel
Power BI and Excel are closely integrated. There are many options for exchanging 
data between the two products. These can include exporting data from visuals or 
data model tables in the Power BI service to Excel and using featured tables in Power 
BI (known as data types in Excel).

We will not cover all the possible options in this chapter but will focus instead on 
how to create reports in Excel from Power BI datasets and create Power BI reports 
from existing Excel data models (known as Power Pivot in Excel).

Creating Excel Reports from Power BI 
datasets
To create reports in Excel from Power BI datasets, you can use the Analyze in Excel 
feature in the Power BI service or connect to the Power BI dataset from Excel. Let us 
explore both options.

Using Analyze in Excel
With Analyze in Excel, the Power BI dataset is sent to Excel so that it can be analyzed 
using PivotTables, Slicers, and other Excel features.

1.	 Open the report in the Power BI service that you want to analyze in Excel.

2.	 Click Export | Analyze in Excel (as shown in figure 18.1).

Although this action is being performed from the report, it is the underlying dataset 
only that is sent to Excel.
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Figure 18.1: Analyze a Power BI data model in Excel

You can also access Analyze in Excel from the dataset or from the More options ellipsis 
dots beside the report or dataset from a workspace (as shown in figure 18.2).

Figure 18.2: Analyze in Excel from a workspace

An Excel file is created and saved to your OneDrive for Business. If you do not have 
OneDrive for Business, Analyze in Excel will download the Excel file to your local 
Downloads folder.

A message appears in the top right of the window to inform you when the Excel 
file is ready (as shown in figure 18.3). Click the Open in Excel for the web button to 



464       Power BI for Jobseekers

immediately open it in a Web browser and prevent having to navigate through your 
OneDrive for Business to open it.

Figure 18.3: Your Excel file is ready to prompt

A message may appear warning you of queries that have been created by the Analyze 
in Excel feature (as shown in figure 18.4). Click on Yes to enable the queries and allow 
you to start building your Excel report.

An OLAP connection has been created to the Power BI dataset. This is great as this 
connection can be refreshed, ensuring that our Excel report uses the latest version 
of the data.

Figure 18.4: Warning about queries that have been created

Figure 18.5 shows a blank PivotTable and the PivotTable Fields pane listing all the 
tables and fields from the Power BI dataset. Notice that the measures have been 
moved to their own folder above the tables:
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Figure 18.5: PivotTable using the Power BI dataset

From here, you can build your PivotTables, Slicers, PivotCharts, and more from the 
dataset just like you would with data from a worksheet.

To refresh the connection to the Power BI dataset, click on Data | Refresh All (figure 
18.6).

Figure 18.6: Refreshing queries in Excel for the Web

Excel for the Web is experiencing tremendous growth and is almost on a par with the 
Excel Desktop version in its richness of features. However, there are still commands 
in Excel Desktop that have not made it to the Web version yet.

Click on Editing | Open in Desktop App to switch to the desktop version (as shown in 
figure 18.7).
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You may be prompted to enable content and confirm that you trust the document as 
it is stored in the cloud.

Figure 18.7: Opening the Excel file in the Excel desktop app

Connecting to Power BI datasets from Excel
You can connect to live Power BI datasets from Excel without needing to navigate to 
the report or dataset in the Power BI service first.

1.	 Click on Data | Get Data | From Power Platform | From Power BI (as shown in 
figure 18.8).

Figure 18.8: Get data from Power BI in Excel
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The Power BI Datasets pane appears on the right of the window, as shown in 
figure 18.9.

Details such as the workspace where the dataset resides, when it was last 
refreshed, what tables are included, and what reports are using the dataset 
are stated for each Power BI dataset.

Figure 18.9: Listing of Power BI datasets for use in Excel

2.	 Click on the Insert PivotTable button for the dataset that you want to use in 
Excel.

The PivotTable is inserted into the worksheet, and the PivotTable Fields pane 
lists all tables and measures from the Power BI dataset (as shown in figure 
18.10).
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3.	 Click and drag the fields and measures into the PivotTable areas to create 
your PivotTable as you usually would.

Figure 18.10: PivotTable with all tables and measures from the Power BI dataset

This is a live connection to the dataset in the Power BI service and can be refreshed 
to include any changes to the live dataset.

This connection can be found in the Queries & Connections pane in Excel, as shown in 
figure 18.11, by clicking on Data | Queries & Connections.

Figure 18.11: Live connection to the sales-report dataset

Right-click on the connection to refresh or delete it.
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You can also modify the connection properties to set the connection to automatically 
refresh every x number of minutes or whenever the Excel workbook is opened.

Access the properties by selecting the connection and clicking on Data | Properties or 
by right-clicking the connection and clicking on Properties.

In the Connection Properties window (figure 18.12), the connection can be modified to 
Refresh every x minutes or to Refresh data when opening the file. You can also see the 
date and time of when it was last refreshed:

Figure 18.12: Connection properties window for the Power BI dataset

Import Power Pivot models into Power BI
You can import existing Excel data models, known as Power Pivot models, into 
Power BI to harness the greater visualizations and interactivity that Power BI offers 
over Excel.

You can import from Excel using Power BI Desktop or through the Power BI service. 
Let us look at both approaches.
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From Power BI Desktop
Files: excel-data-model.xlsx

Importing data models from Excel using Power BI Desktop is quick and simple and 
offers the opportunity to add DAX measures and queries and make other refinements 
before it is published to the Power BI service.

Data is always imported into a new Power BI file (.pbix file).

1.	 Open Power BI Desktop.

2.	 Click on File | Import | Power Query, Power Pivot, Power View (as shown in 
figure 18.13).

Figure 18.13: Importing Power Pivot data from Excel

3.	 You will be prompted to save the current file as a new one is being created. 
Click on Don’t save (unless you have a file open that requires saving).

4.	 Navigate to and open the excel-data-model.xlsx file available in Chapter 
18, Files folder.

5.	 The Import Excel workbook contents window opens and informs you that 
Power BI does not work directly with Excel but can import the data model 
and that a new Power BI file will be created (as shown in figure 18.14). Click 
on Start:
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Figure 18.14: Import Excel workbook contents window

6.	 The import process begins, and when complete, the Import Excel workbook 
contents window displays Migration completed and lists the queries that were 
successfully imported (as shown in figure 18.15). Click Close.

Note: You may see a message asking if you want to link to the files or import 
them into the report. If you receive this, choose the appropriate option.

The excel-data-model.xlsx workbook used in this example uses some of the 
same connections that our sales-report.pbix file does. It includes the products.
xlsx, stores.xlsx, sales reps.pdf, and sales folder connections. You can direct the 
links to the same files in your directory for this process to work more efficiently.

Figure 18.15: Migration of Excel contents completed
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The tables, fields, and measures are shown in the Data pane on the right. You can 
work further on the data model or begin creating a report, just as we have throughout 
this book.

When ready, click on Home | Publish to publish the dataset (and report) to the Power 
BI service.

From the Power BI service
You can also import Excel data directly from the Power BI service. This approach 
assumes that the data model is ready for use and requires nothing to be added or 
changed.

Once live in the service, Power BI and Excel can connect to the dataset to create 
reports and perform quick analysis.

1.	 Navigate to the workspace where you want to import the dataset from Excel 
(Management Team has been used for this example).

2.	 From the workspace, click on New | Dataset (as shown in figure 18.16).

Figure 18.16: Creating a new dataset in the Management Team workspace

3.	 Click on the Excel button in the Add Data to get started screen, as shown in 
figure 18.17:
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Figure 18.17: Get data from Excel in the Power BI service

4.	 In the Select a file window (figure 18.18), navigate to the excel-data-model.
xlsx file. You are initially taken to your OneDrive files and folders. Click the 
Browse this device button to access locally stored files.

Figure 18.18: Select the Excel workbook

Note: The upload of an Excel workbook to the Power BI service approach is 
not covered in this chapter. It is yet another way that Excel and Power BI work 
together. You can work directly with the Excel file in Excel for the Web and pin 
parts of the worksheets to dashboards.
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The Excel data model is published and is now available like any other dataset to be 
used in future Power BI reports (and Excel too).

Figure 18.19 shows the excel-data-model dataset in the Management Team 
workspace. The Excel file name has been used for the dataset name, but it can be 
renamed if required. Click on the More options ellipsis beside the dataset name and 
click Rename to do so:

Figure 18.19: Excel data model successfully published to the Management Team workspace

Export to PowerPoint
You can export your Power BI reports to PowerPoint in just a few clicks. This offers 
an alternative method to share your Power BI reports with advantages including the 
following:

•	 Users do not need access to the Power BI service to view the report.

•	 Users do not need knowledge of how to use Power BI.

•	 Users do not have access to the data.

PowerPoint is a program that is familiar to many people and provides a simple and 
secure way of sharing with others.

Using the export to PowerPoint functionality, Power BI reports can also be seamlessly 
integrated into a PowerPoint slide deck for a presentation or to be published on the 
Web.
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A Power BI report can be exported as a static image or as a live report allowing users 
to interact with the filters and the visuals.

Figure 18.20 shows both methods of exporting to PowerPoint available in the Export 
| PowerPoint menu from a Power BI report.

Figure 18.20: Exporting a Power BI report to PowerPoint

Embed an image
Let us look at exporting a Power BI report to PowerPoint as a static image first.

This option is great for keeping control over what a user sees. You can specify which 
filters are applied and whether to export the current page only or all report pages. 
Users will have no functionality making this a simple but reliable and secure method 
of sharing reports.

1.	 Open the report that you want to share.

2.	 Click on Export | PowerPoint | Embed an image.

In the Export window that appears (as shown in figure 18.21), you can specify 
whether to use the current values (different filters and slicers may be applied) 
or the default values without any filters applied.

By default, all report pages except the hidden pages are exported, but you 
can check or uncheck the boxes as per your requirements.
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3.	 In this example, let us check the Only export current page box and leave the 
other settings to export Current Values and Exclude hidden report tabs. Click 
on Export.

Figure 18.21: Export as an image to PowerPoint window

4.	 The image(s) are exported into a new PowerPoint presentation, and it is 
downloaded to your default downloads folder.

Figure 18.22 shows the Front Page page of our sales report exported into PowerPoint. 
A cover slide is generated automatically, providing a link to the report in the Power 
BI service and a date-time stamp for when the data was last refreshed and when it 
was downloaded.

If the Only export current page box was left unchecked, all report pages, except the 
hidden pages, would be exported as images onto separate slides.

Individual slides and be copied into existing PowerPoint presentations using a 
simple copy and paste or the Reuse slides feature of PowerPoint.

Each image is also a link back to the report on the Power BI service. In the Slide Show 
view of PowerPoint, you can click an image to be taken directly to the report if you 
have access to the report on that account.
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Figure 18.22: Report pages exported into a new PowerPoint presentation

Embed live data
When you export the live data to PowerPoint, you will be able to interact with 
the report in a PowerPoint slide show, just as you do in the Power BI service. This 
means that you and others can apply filters, cross-highlight visuals, copy visuals, 
use bookmarks, and more within PowerPoint.

1.	 Open the report that you want to share.

2.	 Click on Export | PowerPoint | Embed live data.

Note: When you export live data for the first time, you may be requested to 
install the Power BI add-in in PowerPoint.
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3.	 In the Embed live data in PowerPoint window (as shown in figure 18.23), you 
can click Copy to copy the Report page link and paste it into the Power BI app 
within PowerPoint or click on Open in PowerPoint to open a new PowerPoint 
presentation with the live data embedded:

 Figure 18.23: The Embed live data in the PowerPoint window

If you click on Open in PowerPoint, a new PowerPoint presentation is generated with 
a slide containing your report.

Figure 18.24 shows the report embedded as live data. Notice the Filters pane available 
on the right, the date-time stamp of when the data was last refreshed in the bottom 
left, and buttons in the bottom right with functionality such as refreshing the dataset.

Figure 18.24: Live data embedded into a PowerPoint presentation
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If you click on Copy in the Embed live data in PowerPoint window (as shown in figure 
18.23), the report link is copied to the clipboard, ready for pasting into the Power BI 
app of PowerPoint.

Within an existing PowerPoint presentation, click on Insert | Power BI to insert the 
live data, as shown in figure 18.25:

Figure 18.25: Inserting live Power BI data in PowerPoint

Paste the report link into the box provided and click Insert (as shown in figure 18.26). 
The report is embedded into the presentation, as shown in figure 18.24.

Figure 18.26: Pasting the URL into the Power BI app

Publishing to teams
Power BI can integrate with Microsoft Teams in many ways. This allows organizations 
to easily interact, share and collaborate on Power BI content. These methods include 
the following:

•	 Using the Power BI app for Microsoft Teams. This integrates the Power BI 
service experience within Teams, so users do not need to open a separate app 
or browser window for Power BI.
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•	 Embed Power BI reports in Teams channels and chats. This enables easy 
collaboration on a report within the appropriate channel or meeting.

•	 Chat in Teams. This is a button found on the toolbar above a report or 
dashboard in the Power BI service that initiates a chat about that report with 
specific users.

Let us discuss a couple of these methods.

Power BI App in Microsoft teams
The Power BI app can be installed in Microsoft Teams so that you can perform 
typical Power BI service tasks, such as consuming, editing, and sharing reports and 
dashboards, without leaving Teams.

The Power BI app for Teams does not provide 100% of the features found within the 
Power BI service, but it contains most features.

Click on the Apps button on the Teams menu and locate the Power BI app to install 
it (or open it if it is already installed.)

Figure 18.27 shows the sales report open within Teams using the Power BI app. The 
Power BI app is pinned to the Teams menu on the left.

Notice the functionality to edit, export, share, and chat in Teams along the top menu, 
just like you see within the Power BI service. Please refer to the following figure:

Figure 18.27: Sales report within the Power BI app for Teams
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Embed reports in Teams channels and chats
Embedding reports in Microsoft Teams channels and chats make it simple to bring 
Power BI reports into the correct area for discussion.

It helps to keep the conversation in one place and prevent it from being dispersed 
across different channels such as Outlook, the Power BI service, and Slack. With so 
many platforms for sharing content and conversing with colleagues, comments can 
become lost.

Let us see how a report can be embedded into a Teams chat.

1.	 Open the Teams chat where you want to embed the report and click on the 
Add a tab icon, as shown in figure 18.28.

Figure 18.28: Adding a tab to a Teams chat

2.	 The Add a tab window lists popular apps to be integrated as a tab. Locate and 
click on Power BI.
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3.	 In the Power BI window (as shown in figure 18.29), select the report that you 
want to share and type a meaningful name into the Tab name box. Click on 
Save.

Figure 18.29: Select the report to be shared and name the tab

Figure 18.30 shows the sales report embedded in a Teams chat area. The report is fully 
interactive, and members of the chat can apply filters and click buttons to navigate 
and trigger bookmarks.

Figure 18.30: Sales report embedded into a Teams chat
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Conclusion
In this chapter, we learned how to use Power BI with Microsoft Excel, PowerPoint, 
and Teams.

You learned how a Power BI dataset could be brought into Excel for analysis and 
how Excel data models could be imported into Power BI. We looked at two different 
methods for exporting Power BI reports into PowerPoint and how Power BI reports 
could be shared with others using Microsoft Teams.

In the upcoming chapter, you will learn what skills, experience and character traits 
recruiters are looking for when hiring a business analyst or other roles that require 
the use of Power BI.

We will discuss different types of interview questions you may be asked, certifications 
that you can earn to prove your knowledge, and how you can gain experience even 
when you are applying for your first Power BI role.

Questions
Here are some questions to test what you have learnt in this chapter.
	 1. 	 Which of the following statements is true when exporting a Power BI 

report to PowerPoint as an image?

a.	 You can export all pages of the report or the current page only.
b.	 By default, hidden report pages are excluded from the exported 

images.
c.	 You can apply filters on a page and export the report page with those 

values.
d.	 All of the above

	 2. 	 Which process is correct to import an Excel data model using Power BI 
Desktop?

a.	 File | Import | Power Query, Power Pivot, Power View.
b.	 Insert | Power Pivot.
c.	 Home | Import | Excel.
d.	 Insert | Excel data model.
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	 3. 	 When exporting a Power BI dataset to Excel using Analyze in Excel, the 
DAX measures are moved to their own folder at the top of the PivotTable 
Fields list.

a.	 True
b.	 False

	 4. 	 You cannot interact with a Power BI report that is embedded into a Teams 
chat to apply filters and click buttons.

a.	 True

b.	 False

Join our book's Discord space
Join the book's Discord Workspace for Latest updates, Offers, Tech happenings around the 
world, New Release and Sessions with the Authors:

https://discord.bpbonline.com
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Chapter 19
Interview Questions, 

Certifications, and 
Resources

Introduction
This is the final chapter of the book. You have learned how to use Power Query, 
create data models, write DAX, create awesome visualizations, and share your 
reports. Now, it is time to talk about impressing employers and landing that job.

In this chapter, we discuss the types of typical interview questions that you may 
be asked when applying for BI analysts or similar roles. Also, what experiences, 
certifications, and proof of knowledge may you be asked to demonstrate?

Finally, we will see opportunities for further learning and development and places 
where you can practice your skills and gain experience.

Structure
In this chapter, we will cover the following topics:

•	 Types of interview questions and skills tested.

•	 Microsoft certifications, and are they worth it?

•	 How to gain experience and a portfolio of work.

•	 Resources for further learning and development.
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Objectives
After reading this chapter, you will know what to expect from recruiters and be 
better prepared to prove your skills and competence in Power BI.

You will also know some good resources to continue your learning journey and 
strengthen the skills that you learned throughout this book.

Interview questions
When you are preparing for your first interview to land that analyst job, you will 
want to prepare the best that you can, and you are probably thinking, “what will 
they ask me?”.

Of course, nobody knows exactly what someone may ask you in an interview, but 
from speakers to recruitment agencies and those who recruit within companies, we 
have a good idea of what you can expect, and therefore, how to prepare.

An interviewer is likely to ask questions about the company for which you are 
seeking employment, and about you personally, but in this chapter, we will focus on 
questions about your Power BI knowledge and experience only.

There are three types of questions you are likely to be quizzed on in terms of Power 
BI: your knowledge, your experience, and your passion.

Knowledge
You are likely to be asked questions that test your knowledge of the subject. You may 
even be asked to demonstrate some of these skills within a Power BI report.

It is difficult for a recruiter to get a strong understanding of your knowledge just by 
asking a few questions. So, these questions will likely be to test your core competence 
in important Power BI topics. Here are some example questions.

•	 What is the difference between a measure and a calculated column?

•	 What is DAX?

•	 What is the difference between a workspace, a report, and a dashboard?

•	 How many active relationships can you have between two tables in a data 
model?

•	 What is the difference between merge queries and table relationships?

•	 What is Power Query?

•	 What is a many-to-many relationship?
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These types of questions test core competencies that you would expect a Power BI 
analyst to answer easily. They also give the recruiter a good idea of best practices. 
Asking about calculated columns, many-to-many relationships, and merge queries 
will not only test your understanding of what they are but when they should be 
used.

Be sure to provide complete answers to these questions. Only a few sentences will 
suffice, do not ramble too much. If asked about the difference between two features 
or terms, such as merge queries and table relationships, be sure to detail scenarios 
when you may use one of the other and why.

Some questions will require a straight answer, such as what is Power Query? But 
for others, such as “when would you use M instead of DAX”, it is more to test your 
understanding. There may not be a perfect answer, but if you explain a scenario that 
proves your understanding of their applications, that is, what they want.

Experience
Power BI is still relatively fresh. It was introduced around 2015, and it took a few 
years before it started to become what it is today. Because of this, most people looking 
for work have a handful of years of experience at best.

If you are applying for your first job, do not worry. In speaking to recruiters, 
depending on the role, experience is not as important as proof of competence and 
passion. Now, that is not true for all, but it is something that I heard numerous times.

There are many ways that you can gain experience in Power BI before your first job. 
One method is to take part in challenges and contests that are posted by training 
companies, enthusiasts on LinkedIn, and popular YouTubers. You can take part in 
these challenges and contests to both practice your skills and gain experience that 
you can show to an employer.

Search for “Power BI” on LinkedIn, and you will find leaders in the industry and 
passionate people from the community who are regularly sharing tips and different 
contests that they are participating in.

Another method is to compete for jobs on freelance sites such as upwork.com. 
There are many freelance sites that you can sign up for to get work, get paid, but 
most importantly, get experience and build a portfolio of work that can be shown to 
employers.

You can show recruiters the reports and models that you have created and the “real 
work” experience that you have gained.
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Passion
The Power BI community is extremely passionate. Microsoft releases a monthly 
update for Power BI, and this is eagerly awaited by the community to read about 
what has changed or new features that have appeared, and often give their opinion 
on it.

Demonstrating that you are at the “cutting edge” of Power BI, that you follow the 
Microsoft blog, participate in the community, and endeavor to learn more is a huge 
plus for many recruiters.

With Power BI changing and evolving so regularly, recruiters are looking for people 
that have their “finger on the pulse” and are keeping up with the changes in Power 
BI. You do not necessarily need to be an expert in everything, but you are able to 
show a willingness to stay informed.

The strong link that Microsoft has with the community is shown by the existence of 
the Help tab in Power BI Desktop with buttons for the Power BI blog and Community. 
In the Power BI service, there is a Learn button in the menu on the left that provides 
access to the blog and community too.

Recruiters will be impressed to hear that you are directly involved in the community. 
Answering questions in the forum, commenting on the blog, and submitting and 
reacting to ideas. You can show a recruiter your profile to prove your involvement.

This demonstrates your passion and confirms that you are knowledgeable, helpful, 
and hard-working. Who would not want to see those attributes in someone they are 
thinking of employing?

Certifications
Depending on the role that you are applying for, having a degree in something such 
as Data Science or Mathematics can certainly help. It shows a level of education and 
commitment.

Many people use Power BI in their role, and having such a qualification is often not 
necessary. Experience, passion, and dedication often are more valuable.

Microsoft has its own Power BI certification known as PL-300: Microsoft Power BI 
Data Analyst. This used to be named the DA-100: Analyzing Data with Microsoft Power 
BI, but that was retired on March 31, 2022, and replaced by the PL-300 exam.

This exam tests your skills across four areas:

•	 Preparing the data

•	 Modeling the data



Interview Questions, Certifications, and Resources      489

•	 Visualizing and analyzing data

•	 Deploying and maintaining assets.

To pass the exam, you must show proficiency in all areas of Power BI, including 
Power Query, writing DAX expressions, and working in the Power BI service.

To prepare for the exam, you can take the lessons provided in the structured learning 
path at learn.microsoft.com. Of course, these are skills that you can learn elsewhere, 
including the content of this book. However, this is the official learning path, so you 
should be confident that you will not be tested on something that is not covered in 
a lesson.

The exam currently costs $165 to sit and can be taken in person at a test center or at 
home.

On speaking to recruiters, this certification is nice to have. It demonstrates your 
knowledge and devotion to learning. However, it is certainly not a requirement and 
not a priority in what recruiters are looking for.

Useful resources
There are many great resources to continue your Power BI learning and re-enforce 
what you learned in this book. The following is a collection of some of the best 
resources to learn Power BI.

Websites
The best website to keep up to date on the latest Power BI developments is the 
Microsoft Power BI blog (https://powerbi.microsoft.com/en-us/blog/). Here you 
will find the latest announcements from Microsoft and the monthly feature summary 
as soon as it comes out.

You can subscribe to the Microsoft Power BI blog by e-mail to ensure that you hear 
announcements as soon as they happen.

For the latest articles, community posts, and support, you want the community 
website(https://community.powerbi.com/t5/Community-Blog/bg-p/community_
blog). This website is full of interesting links and articles, and if you need some 
support from the community, this is the place to be.

Other fantastic websites include Chris Webb’s BI blog (https://blog.crossjoin.
co.uk/). Chris works for the Microsoft Power BI CAT team and regularly posts in-
depth articles about whatever he finds interesting at the time.

The SQLBI blog (https://www.sqlbi.com/articles/) is the best resource for DAX. 
Marco Russo and Alberto Ferrari are well-known as the tip of the spear when it 
comes to DAX skills.
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YouTube channels
YouTube is a great resource for learning, and some of the best Power BI channels 
include:

The Microsoft Power BI official channel for videos on the monthly feature update, 
customer success stories, and other Power BI events.

Guy in a Cube for helpful tips and lessons in Power BI to be successful as a business 
analyst. Adam Saxton and Patrick LeBlanc are both Microsoft employees and post 
videos regularly. They offer a fun and simple explanation for even more difficult 
topics.

Podcasts
The best Power BI podcast is Explicit Measures (https://powerbi.tips/explicit-
measures-power-bi-podcast/), hosted by Mike Carlo, Seth Bauer, and Tommy 
Puglia. You can find it in all the places where you would usually find a podcast.

They deliver two podcasts a week and discuss the latest developments in Power BI, 
and then have a detailed discussion on the designated topic of that session.

All three are data platform Microsoft MVPs and are directly involved in building 
Power BI reports for clients. So, they offer a “real world” perspective and opinions 
on the application of different Power BI tools and the best practice.

Meetups and conferences
Another great resource in the community is the number of events that occur around 
the world. There are events every month. Some of them in-person, and some held 
virtually. Some events are paid for, and others are free.

Microsoft has its own events that are held annually, including Microsoft Ignite 
and Dashboard in a Day. You can see the upcoming power platform events at their 
website (https://events.microsoft.com/en-us/powerplatform).

There are also the Power BI User Groups (https://www.pbiusergroup.com/home). 
There are over 270 PUG groups around the world hosting in-person and virtual 
meetups on Power BI topics so that you can learn, share, and network with other 
Power BI people. These groups are free to attend.

Conclusion
In this chapter, we learned some tips on how to prepare to land your first Power BI 
job. You learned different methods in which you can gain experience and proof of 
the skills that you have attained through reading this book and elsewhere.
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You also learned some of the best resources for continuing your Power BI education 
and keeping up with the consistent progress of Power BI and other apps in Microsoft’s 
data platform.

Questions
Here are some questions to test what you have learned in this chapter.
	 1. 	 Which of the following methods can be used to demonstrate your 

knowledge and expertise before you have “on-the-job” experience?

a.	 Answering questions in Power BI forums.
b.	 Completing challenges and participating in Power BI report contests.
c.	 Complete small jobs on freelance sites.
d.	 All of the above.

	 2. 	 What is the name of the Power BI certification offered by Microsoft?

a.	 DA-100.
b.	 PBI-1000.
c.	 PL-300.
d.	 Microsoft does not offer a Power BI data analyst certification.

	 3. 	 You can access the Power BI community and blog easily from both Power 
BI Desktop and the Power BI service.

a.	 True
b.	 False

	 4. 	 How many Power BI User Groups are there around the world?

a.	 0.
b.	 5–10.
c.	 100–150.
d.	 More than 270.
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Join our book's Discord space
Join the book's Discord Workspace for Latest updates, Offers, Tech happenings around the 
world, New Release and Sessions with the Authors:

https://discord.bpbonline.com
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 Multiple Choice 
Questions Answers

The following are the answers to the multiple choice questions at the end of each 
chapter.

Answers
Chapter 2

1.	 d: All of the above. Dashboards, reports, and workspaces are all found in the 
Power BI service.

2.	 b: False. You do not need a Power BI account to use Power BI Desktop, but 
you will need one to publish reports.

3.	 DAX stands for Data Analysis Expressions.

4.	 c: Power Query is used to get, transform, and shape data ready for analysis.

Chapter 3
1.	 b: Visuals are created in the Report view of Power BI Desktop.

2.	 a: The Model view is best for seeing the relationships between the tables of 
the data model.
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3.	 The extension of a Power BI file is .pbix

4.	 a: True. Hidden data tables are created for all table columns of a date data 
type.

Chapter 4
1.	 d: Column From Examples, Split Column, and Choose Columns are all 

transformation tools available in Power Query.

2.	 a: True. You can disable the automatic Changed Type step of Power Query.

3.	 b: False. Specify a data type and formatting values are not the same. A data 
type specifies how the value is stored, and its type will determine which 
operations can be performed on it. Formatting is the presentation of the 
value and is done in Power BI, not Power Query.

4.	 c: The Trim transformation is used to remove excess spaces.

5.	 a: True. You can change the order of values in a column chart.

6.	 b: Click Home > Transform Data to edit existing queries in the Power Query 
Editor.

Chapter 5
1.	 d: DirectQuery, Import, and Dual are all types of storage modes in Power BI.

2.	 a: True. Power Query is case-sensitive.

3.	 a: Click on the column > Transform > Format.

4.	 d: The Web connector is the correct connector to use when importing data 
from a file on OneDrive or SharePoint. This ensures that you connection to 
the cloud version and not the local version of the file.

Chapter 6
1.	 d: The Days in Month, End of Month, and Age calculations are all found in 

the date calculations list in Power Query. 

2.	 b: Complete is not a valid join type when performing merge queries. Inner, 
Left Outer, and Left Anti are all different join types.

3.	 a: The correct path to unpivot columns is to click on the columns > Transform 
> Unpivot Columns.
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4.	 d: Left Outer is the join type to be used to pull across values for all matching 
items in the first table.

5.	 d: Standard, Rounding, and Statistics are all calculation groups on the 
Transform tab in Power Query.

Chapter 7
1.	 d: Many-to-one, one-to-one, and many-to-many are all types of cardinality 

found in Power BI. Many-to-one is the most utilized.

2.	 a: Power BI auto-detects table relationships by default.

3.	 c: You would not hide a field from the report view if you planned to use it in 
a report visual.

4.	 b: Preventing a query from loading to Power BI does not prevent it from 
being refreshed with the dataset.

5.	 a: You can format table columns in all three Power BI views.

Chapter 8
1.	 d: Avoiding bloated models due to the hidden date table and duplicate fields 

and the ability to create only the date attribute fields that you need are all 
reasons to create a date table.

2.	 b: The FORMAT function was used for the month name and day of week 
name fields.

3.	 d: Data view > click on the column > Column tools > Sort by column.

4.	 d: CALENDARAUTO, QUARTER, and IF are all DAX functions in Power BI.

Chapter 9
1.	 d: All of the above. Advantages to writing explicit measures include that they 

only calculate once, can be reused in other measures, and you can utilize the 
rich DAX language for powerful calculations.

2.	 c: The CALCULATE function was used to modify the filter context for the 
total revenue measure.

3.	 d: All of the above are methods to create a new measure in Power BI.

4.	 b: RELATEDITEM is not a valid DAX function.
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Chapter 10
1.	 b: The names of the two formatting categories for all visuals are Visual and 

General.

2.	 a: True. You can sort the values in a table visual by multiple columns.

3.	 d: Value, Trend axis, and Target are all fields for the KPI visual.

4.	 a: True. You can use the Format Painter command to quickly copy formatting 
between visuals.

5.	 b: False. You can change the good, bad, and neutral colors of the Trend axis 
text in a KPI visual.

Chapter 11
1.	 a: The primary purpose of a line chart is to show the change in a value over 

time.

2.	 a: True. You can set the max value for the axis of a Gauge chart.

3.	 d: The pie, gauge, and column charts all provide a tooltip feature.

4.	 d: All of the above. You cannot change the sort order of values in a treemap 
visual, but you can change the colors of the branches and add tooltip values.

Chapter 12
1.	 a: True. Using latitude and longitude values ensures the greatest chance of 

accuracy when plotting data on a map.

2.	 d: All of the above. With the map visual, the Bing maps geocoding engine is 
used to correctly map location fields, you can change the color of the bubbles, 
and you can change the may style.

3.	 b: From Data view, select the column > Column tools > Data category.

4.	 a: True. The auto zoom feature of a map can be disabled if required.

Chapter 13
1.	 d: All of the above. The Q&A visual can be inserted by double-clicking on 

the page canvas, clicking Insert > Q&A, and clicking the Q&A icon in the 
Visualizations pane.



Multiple Choice Questions Answers      497

2.	 d: All of the above. Creating suggested questions, adding synonyms, and 
reviewing questions that have been asked are all methods to optimize the 
Q&A visual further.

3.	 a: True. You can remove a custom visual from a report when it is no longer 
required.

4.	 a: True. The smart narrative visual can be created for all visuals on a page or 
for a specific visual only.

Chapter 14
1.	 b: Click on the visual and click Format > Edit Interactions.

2.	 d: All of the above. Hiding the slicer header, specifying the single select 
option, and changing the alignment of the slicer items are all formatting 
options for a slicer using a text field.

3.	 a: True. Cross-highlighting and cross-filtering between visuals can be 
disabled by default.

4.	 a: True. The Filters pane can be hidden on the report when in reading view.

Chapter 15
1.	 c: Next is not an action that can be assigned to an image or button.

2.	 d: All of the above. Update, Display, and Selected visuals are all found in the 
More options list for bookmarks.

3.	 a: True. An image can be used for the Canvas background.

4.	 a: True. A custom tooltip page can be applied to more than one visual in a 
report.

Chapter 16
1.	 c: The report and dataset are published when you publish the report from 

the Power BI Desktop.

2.	 a: A repository on the service to save your reports, datasets, dashboards, and 
Excel workbooks.

3.	 a: True. You can create new reports from existing datasets that have been 
published to the Power BI service.

4.	 a: True. When you share the report with others, they can interact with the 
report fully but cannot edit it.
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Chapter 17
1.	 b: The workspace roles that you can assign are admin, member, contributor, 

and viewer.

2.	 a: True. You can schedule up to 48 refreshes per 24 hours with a PPU license 
or if the dataset resides on a premium capacity. On a Pro license, you are 
limited to 8 refreshes per 24 hours.

3.	 d: Dashboards are not a feature available in Power BI Desktop, they consist 
of only one page, and you can pin visuals from one or more reports that have 
been published to the service.

4.	 a: True. You can copy reports to other workspaces.

Chapter 18
1.	 d: All of the above. When exporting a Power BI report to PowerPoint as 

an image, you can specify to export the current page only, or all pages and 
hidden report pages are excluded unless specified, and you can export the 
report pages with the currently filtered values.

2.	 a: File | Import | Power Query, Power Pivot, Power View.

3.	 a: True. When exporting a Power BI dataset to Excel using Analyze in Excel, 
the DAX measures are moved to their own folder at the top of the PivotTable 
Fields list.

4.	 b: False. The report is fully interactive, and members of the chat can apply 
filters and click buttons to navigate and trigger bookmarks.

Chapter 19
1.	 d: All of the above. Answering questions in forums, participating in 

challenges and Power BI dashboard contests, and completing small freelance 
jobs are great ways to improve your Power BI skills, experience, and build a 
portfolio of work.

2.	 c: The Power BI certification offered by Microsoft is the PL-300.

3.	 a: True. You can access the Power BI community and blog easily from both 
Power BI Desktop and the Power BI service.

4.	 d: There are over 270 Power BI User Groups around the world hosting in-
person and virtual meetups.
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Index

A
Access Analytic  7
Analyze

using, in Excel  462-466

B
bookmarks  405, 406

buttons, inserting  410, 411
creating  406-409

C
CALCULATE function  226
calculations, Power Query  137, 138

columns, unpivoting  151-154
conditional columns, inserting  148-151
data type, defining  144
date calculations  145-148
mathematical calculations  138-140

M code, adding  141
M code, editing  141
rounding method, changing  142, 143
values, rounding  140, 141

cardinality  160
types  161

Card visual  238, 239
border, adding  242
callout value, formatting  239, 240
category label, versus title  240, 241
format painter  243-245

certifications  488, 489
chart visuals

column and bar charts  270
combo chart  285-288
gauge charts  292-294
linear and area charts  280
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pie and donut charts  289-291
Treemap visual  297-299

clustered column chart
axis, removing  276
axis titles, removing  276, 277
border, adding  275
chart title, changing  273, 274
column colors, changing  276
formatting  273
using  270

column and bar charts
bar chart, switching to  280
clustered column chart  270
data labels, adding  277
stacked column chart  278-280
tooltips, adding  271-273

column chart
creating  59-62

combo chart  285-288
COUNTROWS function  216, 217
custom tooltip pages  397, 398

adding, to visual  404, 405
creating  399-401
visuals, adding  401-403

custom visual  345
adding, from AppSource  345-348
removing  349

D
dashboard  454

creating  454, 455
sharing  457-459
visuals, pinning  455-457

Data Analysis Expressions (DAX)  183, 

184
CALENDARAUTO function  184-188
CALENDAR function  184-190

data import, from Excel workbook  81-
83

columns, renaming  87
columns, splitting  85, 86
data types, checking  87
rows, removing  83-85

data import, from multiple  
files in folder  95-97

columns, renaming  105
data, combining into one table  98-101
data types, checking  105
text case, changing  104
unwanted characters, removing  101-

103
data import, from  

OneDrive/SharePoint files  105-
110

columns, renaming  112, 113
data types  112
tables, combining  110-112

data import, from PDF files  87-89
columns, merging  93, 94
columns, renaming  95
data types, checking  95
queries, appending  89-92
table headers, promoting  92

data load options, Power BI Desktop
background data  36
time intelligence  36
type detection  35

data model
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fields, deleting  175, 176
query loading, disabling  166-168
table columns, formatting  169-172
table fields, hiding from  

Report view  172-174
table relationships, creating  161-166

datasets
refreshing  439

data source settings
global permissions, changing  116, 117
in current file  114, 115
managing  114
source, changing in Power Query  

Editor  117-119
data transformations, in Power  

Query  47, 48
column data types, changing  54-57
columns, removing  48, 49
columns, renaming  54
columns, splitting by delimeter  50-52
excess spaces, removing with trim  53, 

54
negative values, converting to positive 

values  52, 53
steps, renaming  57, 58

DATEADD function  226, 227
date calculations, Power Query

age calculating  145-148
date columns

creating  190, 191
data table, creating with one  

formula  200
day of week name  193, 194
fiscal months  197, 198

fiscal quarters  196, 197
fiscal years  195, 196
month  191, 192
weekend date, checking  195
week number of year  198, 199
year  191
year and month  193

date data type
establishing  132
ISO 8601 dates, converting  135-137
local data type, using  132-135

date table
columns, sorting by another  

column  201, 202
fields, hiding  205
purpose  180-182
relationships, creating  203
table, marking as  204, 205

DAX measure  210, 211
implicit, versus explicit  

measures  211-216
moving  218
organizing  217
percentage revenue change,  

calculating  231, 232
previous months revenue, returning  

225
revenue difference between two  

months, calculating  229-231
SUMX function  223, 224
table, creating  221-223
tables, creating within tables  219, 220
writing  227-229
year-to-date total, creating  232-234
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decomposition tree visual  336-338
drill through filter  376

creating  377, 378
page title, adding  380-382
performing  378-380

E
Excel report

Analyze, using  462-466
creating, from Power BI datasets  462
Power BI datasets, connecting to  466-

469
experience  487

F
Filters pane  371

Top N filter, setting  372-374
visuals, filtering  374-376

G
Gartner Magic Quadrant 2022  2, 3
gauge charts  292-294

general formatting  294
KPI, versus gauge charts  295, 296
visual formatting  294, 295

Goldmeier, Jordan  8

H
Hopkins, Wyn  6, 7

I
Import mode

versus, DirectQuery mode  80, 81
interview questions  486

J
Join Kinds  122, 123

Full Outer  124
Inner  124
Left Anti  124
Left Outer  123
Right Anti  124
Right Outer  124

K
Key Performance Indicator (KPI)  

visual  245-247
icon, removing  249
Slicer, inserting  247-249
target label, changing  251
title and border, adding  252, 253
trend axis options  250

knowledge
testing  486

L
linear and area charts  280

line chart  281-283
line chart, with multiple data  

series  283, 284
stacked area chart  285

M
Map visuals  301

auto-zoom feature, disabling  312, 313
bubbles, formatting  310
enabling, in Power BI  302
example  303, 304
geographic fields, categorizing  314
geographic hierarchies, using  319, 320
latitude and longitude data, using  

315-318
map style, changing  309
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map title, editing  308
table, for filtering map data  310-312
tips  313
using  304-307

matrix  260
column headers, formatting  262
drill down actions, for multiple  

row headers  263-266
grid and values, formatting  261

Microsoft Teams
Power BI app  480
Power BI report, embedding in  

channels and chats  481, 482
model relationships

managing  164-166

P
personal mode gateway  440
pie and donut charts  289-291
Power BI  1, 11

components  12
integrating, with Excel  462
jobs at LinkedIn UK  3
jobs at Naukri  4
jobs at Nigel Frank International  5
jobs on Upwork  6
professionals opinions  6
publishing, to Teams  479, 480
queries, applying  58, 59
skills  3

Power BI account
creating  24, 25

Power BI data gateway  439
data refreshes, scheduling  452, 453

data, refreshing  451, 452
data sources, adding  445-451
personal mode gateway  440
standard (enterprise) mode gateway  

440
virtual network gateway  440

Power BI datasets
connecting, from Excel  466-469

Power BI Desktop  13
Data Analysis Expressions  

(DAX)  15
data load options  35
data modeling  14
Data view  31, 32
downloading, from  

Microsoft store  20, 21
downloading, from website  21-23
file, saving  41, 42
installing  19
Model view  33, 34
options  34, 35
power query  13, 14
preview features  37
query reduction  38, 39
regional settings  38
Report settings  40
reports, publishing  16
Report view  29-31
settings  34
visualizations  15
welcome screen  28, 29

Power BI file
creating  78

Power BI mobile  19
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Power BI report  439
accessing, on service  416-418
column chart, creating  59-62
column chart visual, modifying  65, 66
column, using from examples  63-65
creating  43
creating, from existing dataset  420
creating, from Power BI Desktop  423, 

424
creating, from Power BI Service  420-

423
data, getting from web  44-46
datasets, using  419, 420
data, transforming in Power Query  47, 

48
existing queries, editing  62
interactions, between visuals  74, 75
link, sharing  425-427
permissions, managing  427, 428
publishing  414-416
table visual, creating  68-73
X-axis order, changing  67, 68

Power BI report, enhancing
background, adding  395-397
bookmarks, using  405, 406
buttons, adding  390
custom tooltip pages  397, 398
drill through back button,  

changing  391, 392
images, adding  387-390
page navigator buttons  393-395
text boxes, adding  386, 387

Power BI report export
image embedding  475, 476

live data embedding  477-479
to PowerPoint  474, 475

Power BI service  16, 17
apps  19
dashboard  18, 19
dataset  18
report  18
workspaces  17

Power Pivot models
importing, from Power BI  

Desktop  470-472
importing, into Power BI  469

Power Pivot service
importing, from Power BI  

Desktop  472-474
Power Query

calculations  137
data, getting with  79

Prescott, Nathalie  7

Q
Q&A visual  324

configuring  331, 332
formatting  330, 331
suggested questions, creating  335
synonyms, adding  332-334
using  324-330

queries
disabling, from loading  166-168
merging  122

query merging examples
Left Anti Join  129-131
Left Outer Join  124-129
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R
Report view

table fields, hiding from  172-174
resources

conferences  490
podcasts  490
websites  489
YouTube channels  490

S
slicers  361

date fields, using  361-366
text fields, using  366-370
visuals, flitering on other pages  370, 

371
smart narrative visual  339

creating  339-341
dynamic values, adding  342
dynamic values, formatting  342- 345

stacked area chart  285
stacked column chart  278, 279

switching, to bar chart  280
standard (enterprise) mode gateway  

440
installing  440-444

SUMX function  223, 224

T
table columns

formatting  169-172

table fields
hiding, from Report view  172-174

table relationships
creating  161-163
purpose  158-160

Table visual  253, 254
column headers, formatting  256, 257
grid and values, formatting  254-256
table data, sorting  257
table, sorting by multiple  

columns  258, 259
Treemap visual  297-299

V
virtual network gateway  440
visual interactions

editing  354-360
visualizations  323

custom visual  345
decomposition tree visual  336-38
Q&A visual  324
smart narrative visual  339

W
workspaces  432

access, managing  434-436
creating  432-434
report, copying  437, 438




	Book title

	Inner title

	Copyright
	Dedicated
	About the Author
	About the Reviewers
	Acknowledgement
	Preface
	Code Bundle and Coloured Images
	Piracy
	Table of Contents
	Introduction
	Notation
	Download the example files

	Chapter 1: Why Learn Power BI
	Introduction
	Structure
	Objectives
	Gartner Magic Quadrant 2022
	Demand for Power BI skills
	The words of current professionals
	Conclusion
	Points to remember

	Chapter 2: What is Power BI?
	Introduction
	Structure
	Objectives
	The three components of Power BI
	Power BI desktop
	Power BI service
	Power BI mobile

	Installing power BI desktop
	Downloading from the Microsoft store
	Downloading directly from Microsoft.com

	Creating a Power BI account
	Conclusion
	Questions

	Chapter 3: Getting Started with Power BI Desktop
	Introduction
	Structure
	Objectives
	A first look at Power BI Desktop
	Welcome screen
	The Report view
	The Data view
	The Model view

	Exploring useful options and settings
	Data load
	Preview features
	Regional settings
	Query reduction
	Report settings

	Saving a Power BI Desktop file
	Conclusion
	Questions

	Chapter 4: Creating a Simple Power BI Report
	Introduction
	Structure
	Objectives
	Getting data from the Web
	Transforming data in Power Query
	Removing columns
	Splitting columns by a delimiter
	Converting negative values to positive
	Using trim to remove excess spaces
	Renaming columns
	Changing column data types
	Renaming steps

	Applying Queries in Power BI
	Creating a column chart
	Editing existing queries
	Using column from examples

	Modifying the column chart visual
	Changing the order of the X-axis
	Creating a table visual
	Interactions between the visuals
	Conclusion
	Questions

	Chapter 5: Getting and Shaping Data
	Introduction
	Structure
	Objectives
	Creating a New Power BI file
	Getting data with Power Query
	Import versus DirectQuery mode
	Getting data from an Excel Workbook
	Removing rows
	Splitting columns
	Data types and renaming columns

	Getting data from PDF files
	Appending queries
	Promote the headers of a table
	Merging columns
	Data types and renaming columns

	Importing data from multiple files in a folder
	Combine the data from all files into one table
	Removing unwanted characters
	Changing the case of text
	Data types and renaming columns

	Importing data from files stored on OneDrive/SharePoint
	Combine all tables into one
	Data types and renaming columns

	Managing data source settings
	Data sources in the current file
	Changing global permissions
	Changing source in the Power Query Editor

	Conclusion
	Questions

	Chapter 6: More Data Transformations
	Introduction
	Structure
	Objectives
	Merge queries
	The different join kinds
	Left Outer Join—adding a column to a table
	Left Anti Join—removing rows from a table

	Establishing the date data type
	Using the locale data type
	Converting ISO 8601 Dates

	Calculations in power query
	Mathematical calculations
	Rounding values
	Adding and editing M code
	Date functions—calculating age
	Inserting conditional columns

	Unpivoting columns
	Conclusion
	Questions

	Chapter 7: Creating the Data Model
	Introduction
	Structure
	Objectives
	Why create table relationships?
	Cardinality
	Creating table relationships
	Managing the relationships of a model
	Disabling queries from loading
	Formatting table columns
	Hiding table fields from the Report view
	Deleting fields from a model
	Conclusion
	Questions

	Chapter 8: Creating a Date Table
	Introduction
	Structure
	Objectives
	Why create a date table?
	Introduction to DAX
	CALENDARAUTO and CALENDAR functions
	CALENDARAUTO function
	CALENDAR function

	Creating additional date columns
	Year
	Month
	Year and month
	Day of week name
	Is it a weekend date or not?
	Fiscal years
	Fiscal quarters
	Fiscal months
	Week number of the year
	Create the date table with one formula

	Sorting table columns by another column
	Creating the relationships to the date table
	Marking a table as a date table
	Hiding other date fields
	Conclusion
	Questions

	Chapter 9: Adding DAX Measures
	Introduction
	Structure
	Objectives
	What is a measure in Power BI?
	Implicit versus explicit measures
	The COUNTROWS function
	Organizing your measures
	How do I move a measure?
	Creating folders within tables
	Creating a measure table

	SUMX and other iterator functions
	Returning the previous months revenue
	The CALCULATE function
	The DATEADD function
	Writing the measure

	Revenue difference between the two months
	Calculating the percentage revenue change
	Creating a year-to-date total
	Conclusion
	Questions

	Chapter 10: Cards and OtherText Visuals
	Introduction
	Structure
	Objectives
	The Card visual
	Formatting the callout value
	Category label versus title
	Adding a border
	Format painter

	KPI
	Inserting a Slicer
	Removing the icon
	Trend axis options
	Changing the target label
	Adding the title and border

	Table visual
	Formatting the grid and values
	Formatting the column headers
	Sorting table data
	Sorting a table by multiple columns

	Matrix
	Formatting the grid and values
	Formatting the column headers
	Drill down actions for multiple row headers

	Conclusion
	Questions

	Chapter 11: Chart Visuals
	Introduction
	Structure
	Objectives
	Column and bar charts
	Clustered column chart
	Adding tooltips
	Formatting the clustered column chart
	Adding data labels
	Stacked column chart
	Switching to a bar chart

	Line and area charts
	Line chart
	Line chart with multiple data series
	Stacked area chart

	Combo charts
	Pie and donut charts
	Gauge charts
	General formatting
	Visual formatting
	KPI versus gauge charts

	Treemap visual
	Conclusion
	Questions

	Chapter 12: Using Maps in Power BI Reports
	Introduction
	Structure
	Objectives
	Enable map visuals in Power BI
	The Map visual
	Using the Map visual
	Editing the map title
	Changing the map style
	Formatting the bubbles
	Using a table to filter the map data
	Disabling the auto-zoom feature

	Tips for using the map visuals
	Categorize the geographic fields
	Using latitude and longitude data
	Using geographic hierarchies

	Conclusion
	Questions

	Chapter 13: Other Power BI Visualizations
	Introduction
	Structure
	Objectives
	The Q&A visual
	Using the Q&A Visual
	Formatting the Q&A
	Configuring the Q&A visual
	Decomposition tree

	Smart narrative
	Creating the smart narrative
	Adding and formatting dynamic values

	Custom visuals in Power BI
	Adding a custom visual from AppSource
	Removing a custom visual

	Conclusion
	Questions

	Chapter 14: Report Interactions, Filters, andSlicers
	Introduction
	Structure
	Objectives
	Editing visual interactions
	Slicers
	Using date fields in a slicer
	Using text fields in a slicer
	Filtering visuals on other pages

	The Filters Pane
	Setting a Top N filter
	Filter all visuals on a page or all pages

	Using drill through
	Creating a drill through
	Performing the drill through
	Adding a page title

	Conclusion
	Questions

	Chapter 15: EnhancingYour Power BIReports
	Introduction
	Structure
	Objectives
	Adding text boxes, images, and buttons
	Adding text boxes
	Adding images
	Adding buttons
	Adding a background

	Custom tooltip pages
	Creating a custom tooltip page
	Adding visuals to the custom tooltip page
	Adding the tooltip page to a visual

	Using bookmarks
	Creating bookmarks
	Inserting buttons to run the bookmarks

	Conclusion
	Questions

	Chapter 16: Publishing and Sharing Your Reports
	Introduction
	Structure
	Objectives
	Publishing your Report
	Accessing the report on the service
	Datasets and reports
	Creating a report from an existing dataset

	Share a link to the report
	Managing report permissions

	Conclusion
	Questions

	Chapter 17: Datasets,Dashboards, and Reports
	Introduction
	Structure
	Objectives
	Workspaces
	Creating a new workspace
	Managing access to a workspace
	Copying a report to another workspace

	Refreshing datasets and reports
	Power BI data gateways
	Refreshing your data
	Scheduling data refreshes

	Dashboards
	Creating a dashboard
	Pinning visuals to a dashboard
	Sharing a dashboard

	Conclusion
	Questions

	Chapter 18: Power BI and Other Apps
	Introduction
	Structure
	Objectives
	Power BI and Excel
	Creating Excel Reports from Power BI datasets
	Using Analyze in Excel
	Connecting to Power BI datasets from Excel

	Import Power Pivot models into Power BI
	From Power BI Desktop
	From the Power BI service

	Export to PowerPoint
	Embed an image
	Embed live data

	Publishing to teams
	Power BI App in Microsoft teams
	Embed reports in Teams channels and chats

	Conclusion
	Questions

	Chapter 19: Interview Questions, Certifications, and Resources
	Introduction
	Structure
	Objectives
	Interview questions
	Knowledge
	Experience
	Passion

	Certifications
	Useful resources
	Websites
	YouTube channels

	Conclusion
	Questions

	Multiple Choice Questions Answers
	Answers
	Chapter 2
	Chapter 3
	Chapter 4
	Chapter 5
	Chapter 6
	Chapter 7
	Chapter 8
	Chapter 9
	Chapter 10
	Chapter 11
	Chapter 12
	Chapter 13
	Chapter 14
	Chapter 15
	Chapter 16
	Chapter 17
	Chapter 18
	Chapter 19

	Index
	Back title




