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Introduction

Analytics has become one of the buzzwords that define an age. Managers want their staff
to deliver meaningful insight in seconds; users just want to do their jobs quickly and
well. Everyone wants to produce clear, telling, and accurate analysis with tools that are
intuitive and easy to use.

Microsoft recognized these trends and needs a few short years ago when they
extended Excel with an add-in called Power Query. Once a mere optional extension to
the world’s leading spreadsheet, Power Query is now an integral part of Power
BI-Microsoft’s world-beating analytics application. It allows a user to take data from
a wide range of sources and transform them into the base data that they can build
on to add metrics, instant analyses, and KPIs to project their insights in eye-catching
dashboards.

With Power Query, the era of self-service data access and transformation has finally
arrived.

What Is Power Query?

Power Query is a tool that is used to carry out ETL. This acronym stands for Extract,
Transform, Load. This is the sequential process that covers:

o Connecting to source data and accessing all or part of the data that
you need to bring into Power BI Desktop and Power Query. This is
the extract phase of ETL.

o Reshaping the data (the “data mashup” process) so that the resulting
data is in a form that can be used by Power BI Desktop. Essentially
this means ensuring that the data is in a coherent, structured, and
complete tabular format. This is the transform phase of ETL.

e Returning the data into a Power BI Desktop data model. This is the
load phase of ETL.

These three phases make up the data ingestion process. So it is worth taking a short
look at what makes up each one of them.
xix



INTRODUCTION

Connecting to Source Data

Gone are the days when you manually entered all the data you needed into a
spreadsheet. Today’s data are available in a multitude of locations and formats and are
too voluminous to re-key.

This is where Power Query’s ability to connect instantly to 40-odd standard data
sources is simply invaluable. Is your accounting data in MS Dynamics? Just connect. Is
your CRM data in Salesforce? Just connect. Is your organization using a Data Lake?... You
can guess the reply.

Yet this is only a small part of what Power Query can do to help simplify your
analyses. For not only can it connect to a multitude of data sources (many of which
are outlined in Chapters 1 through 6), it does this via a unified interface that makes
connecting to data sources brilliantly simple. On top of this, you can use Power Query to
preview the source data and ensure that you are loading exactly what you need. Finally,
to top it all, the same interface is used for just about all of the available source data
connections. This means that once you have learned to set up one connection, you have
learned how to connect to virtually all of the available data sources.

Data Transformation

Once you have established a connection to a data source, you may need to tweak the
data in some way. Indeed, you may even need to reshape it entirely. This is the data
mashup process, and it is the area where Power Query shines.

Power Query can carry out the simplest data transformation tasks to the most
complex data restructuring challenges in a few clicks. You can:

o Filter source data so that you only load exactly the rows and columns
you need

« Extend the source data with calculations or data extracted from
existing columns of data

e C(Cleanse and rationalize the data easily and quickly in a
multitude of ways

o Join or split source tables to prepare a logical set of data tables for
each specific analytical requirement
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e Group and aggregate source data to reduce the quantity of data
loaded into Excel

e Prepare source data tables to become a usable data model

This list merely scratches the surface of all that Power Query can do to mash up
your data. It is, without hyperbole, unbelievably powerful at transforming source data.
Indeed, it can carry out data ingestion and transformation tasks that used to be the
preserve of expensive products that required complex programming skills and powerful
servers.

All of this can now be done using a code-free interface that assists you in taking the
messiest source data and delivering it to Excel as limpid tables of information ready to
work with.

The aim of this short book is to introduce the reader to this brave new world of
user-driven data integration. This will not involve a complete tour of Power BI Desktop,
however. The product is simply too vast for that. Consequently, this book concentrates
on data mashup using Power BI Desktop and Power Query. If you need to learn further
aspects of the Power BI Desktop ecosystem, then two companion volumes are available:

e Pro DAX and Data Modeling in Power Bl
e  Pro Power BI Dashboard Creation

The first explains how to meld disparate data sources into a unified Power BI data
model that you then extend using DAX—the built-in analytics language. The second
guides you through the process of dashboard creation using all the range of available
visuals and techniques.

Although a basic knowledge of the MS Office suite will help, this book presumes that
you have little or no knowledge of Power BI Desktop. This product is therefore explained
from the ground up with the aim of providing the most complete coverage possible of
the way data can be discovered and loaded into Power BI as the basis for user-driven
dashboards. Hopefully, if you read the book and follow the examples given, you will
arrive at a level of practical knowledge and confidence that you can subsequently apply
to your own data ingestion requirements. This book should prove invaluable to business
intelligence developers, MS Office power users, IT managers, and finance experts—
indeed anyone who wants to deliver efficient and practical business intelligence to their
colleagues. Whether your aim is to develop a proof of concept or to deliver a fully fledged
BI system, this book can, hopefully, be your guide and mentor when it comes to ensuring
that the data you base your analytics on is clean and well structured.
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If you wish, you can read this book from start to finish as it is designed to be a
progressive tutorial that will help you to learn Power Query. However, as Power Query
is composed of four main areas, this book is broken down into four sets of chapters that
focus on the various key areas of the product. It follows that you can, if you prefer, focus
on individual topics in Power Query without having to take a linear approach to reading
this book.

o Chapters 1 through 6 show you how to connect to a range of varied
data sources and bring this data into Excel using Power Query.
Depending on the source data that you need to use, you may only
need to dip into parts of these chapters to find guidance on how to
use a specific source data type.

o Chapters 7 through 11 explain how to transform and clean data so
that you can use it for analysis. These data transformations range
from the extremely simple to the potentially complex. Indeed, they
are as potentially vast as data itself. You may never need to apply all
of the extensive range of data modification and cleansing techniques
that Power Query can deliver, but just about everything that it can do
is explained in detail in these chapters.

o Chapters 12 and 13 explain how to tame the real world of data
loading and transformation. Here, you will learn how to organize and
manage your queries, as well as how to add parameters to make them

more interactive and resilient.

o Chapter 14 introduces you to M—the language that Power Query uses
to transform your data. Using M, you can push your data ingestion
and transformation routines to new heights that are simply not
possible using just the Power Query interface.

Inevitably, not every question can be answered, and not every issue can be resolved
in one book. I truly hope that I have answered many of the essential Power Query
questions that you will face when ingesting data into Power BI Desktop. Equally I hope
that I have provided ways of solving a reasonable number of the challenges that you may
encounter. I wish you good luck in using Power Query and Power BI Desktop to prepare
and deliver your insights. And I sincerely hope that you have as much fun with it as I had
writing this book.
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CHAPTER 1

Discovering and Loading
Data with Power BI
Desktop

Before you can use Power BI Desktop to present any analysis or discover new insights,
you need data. Your sources could be in many places and in many formats. Nonetheless,
you need to access them, look at them, select them, and quite possibly restructure them
or clean them up to some extent. You may also need to join many separate data sources
before you shape the data into a coherent model that you can use as the foundation
for your dashboards and reports. The amazing thing is that you can do all of this using
Power BI Desktop without needing any other tools or utilities.

Discovering, loading, cleaning, and modifying source data are some of the many
areas where Power BI Desktop really shines. It allows you to accomplish the following:

e Data discovery: Find and connect to a myriad of data sources
containing potentially useful data. This can be from both public and
private data sources. This is the subject of Chapters 1 through 6.

e Data loading: Select the data you have examined and load it into
Power BI Desktop for shaping. This, too, is handled in Chapters 1
through 6.

e Data modification: Modify the structure of each table that you have
imported and then filter and clean the data itself (we will look at this
in detail in Chapters 7 through 13).

e Programming data transformations: This is described in Chapter 14.

© Adam Aspin 2022
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e Data shaping: Join tables to create a clear, unified, and accessible
data model. As this is a fairly complex subject, it is covered in the
companion volume “Pro Dax and Data Modeling with Power BI
Desktop”.

Although I have outlined these five steps as if they are completely separate and
sequential, the reality is that they often blend into a single process. Indeed, there could
be many occasions when you will examine the data after it has been loaded into Power
BI Desktop—or clean data before you load it. The core objective will, however, always
remain the same: find some data and then load it into Power BI Desktop where you can
tweak, clean, and shape it.

This process could be described simplistically as “First, catch your data.” In the world
of data warehousing, the specialists call it ETL, which is short for Extract, Transform, and
Load. Indeed, it is also known as ELT (Extract, Load, and Transform), which can also
be handled by Power BI Desktop. Despite the reassuring confidence that the acronym
brings, this process is rarely a smooth, logical progression through a clear-cut series of
steps. The reality is often far messier. You may often find yourself importing some data,
cleaning it, importing some more data from another source, combining the second
table with the first one, removing some rows and columns, and then repeating these
operations, as well as many others, several times over.

In this book, I will show you how the process can work in practice using Power
BI Desktop. T hope that this will make the various steps that comprise an ETL process
clearer. All T am asking is that you remain aware that the range of options that Power BI
Desktop includes make it a multifaceted and tremendously capable tool. The science is
to know which options to use. The art is to know when to use them.

The Data Load Process

Let’s begin with a rapid overview of what you need to do to get some data into Power
BI Desktop. This requires you to follow the download instructions in Appendix A, to
prepare the source files in the C: \PowerBIDesktopSamples folder.

Once you have launched Power BI Desktop, you are faced with the splash screen that
looks something like the one that you can see in Figure 1-1.
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= All guided leamning

Given that you are working with an application that lives and breathes data, it is

not really surprising that the first step in a new analytical challenge is to find and load

some data. So the following explains what you have to do (assuming that you have

downloaded the sample data that accompanies this book from the Apress website—as is

explained in Appendix A):

1. Click Get data in the splash screen. The Get Data dialog will
appear, as shown in Figure 1-2.
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Figure 1-2. The Get Data dialog

2. Inthelist of all the possible data sources on the right of this dialog,

select Excel Workbook, and then click Connect. The Windows

Open File dialog will appear.
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3. Click the file C: \PowerBiDesktopSamples\
BrilliantBritishCars.x1lsx. The Windows Open dialog will look
like the one in Figure 1-3.

1 Open X
L v P » This PC » Windows (C:) » PowerBiDesktopSamples v | O 2 Search PowerBiDesktopSam...
Organise v New folder EEz » [ o
~ i P = ~
O This PC Name Date modified Type Size
P 3D Objects Images 04/03/2022 06:52 File folder
B Desktop MultipleldenticalExcel 25/01/2020 15:55 File folder
B Do MultipleldenticalFiles 25/01/2020 15:55 File folder
= Documents
MultipleMonldentical 2170172020 13:15 File folder
‘ Downloads . = = -
. @] BrilliantBritishCars.xlsx 16/11/2015 09:07 Microsoft Excel W... 68 KB
d Music ') CarMakeAndModelMatrixxlsc 26/02/201420:14  Microsoft Excel W... 12K8
&= Pictures 87 CarSalesxlsx 09/09/2017 14:40 Microsoft Excel W... B8 KB
B Videos g7 CarSalesDataxlsx 22/09/2017 20:51 Microsoft Excel W... 53KB
2, Windows (C:) QL‘ CarSalesDataForReports.xlsx 17/07/2017 15:40 Microsoft Excel W... 225KB
— RECOVERY (D n“ CarSalesOverview.xlsx 24/01/202010:48  Microsoft Excel W... 63 KB
8| DataToParsexlsxc 11/07/2017 17:05 Microsoft Excel W... KB
& Network v O DataToTransposexisx 09/10/201521:38  Microsoft Excel W... 9KB v
| P
BrilliantBritishCars.xlsx  Authors:  Adam Date modified:  16/11/2015 09:07 Date created: 11/10/2019 08:00
Microsoft Excel Worksheet Size: 67.0KB Content type: application/vnd.open... Date accessed:  11/03/2022 07:05
File name: | BrilliantBritishCars.xlsx v‘ | Excel Files (*xk*xlse"xlsm;*xl V|

Open |v] = Cancel |

Figure 1-3. The Windows Open File dialog when loading data from a file source

4. Click the Open button. The Connecting dialog will appear for a
second or two (it looks like Figure 1-4), and then the Navigator
dialog will appear.

Connecting

*  Please wait while we establish a connection to BrilliantBritishCars.xlsx.

Figure 1-4. The Connecting dialog
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5. You will see that the BrilliantBritishCars.xlsx file appears on
the left of the Navigator dialog and that any workbooks, named
ranges, or data tables that it contains are listed under the

file name.

6. Click the BaseData worksheet name that is on the left. The
contents of this workbook will appear in the data pane on the right
of the Navigator dialog.

7. Click the check box for the BaseData worksheet on the left. The
Load and Transform Data buttons will be activated. The Navigator
dialog should look like Figure 1-5.

Navigator

Display Optians ~ w downloaded on 24 November 2021

BrilliantBritishCars.xsx [1] InvaiceDate Make CountryNamse KiDealer SalePrice CostPrice TeralDiscount DeliveryChange
B 3 BaseData 04/20/2012 Rols Royee United Kingdom NULL 55000 0007 =00 "
01/01/2012 Aston Martin United Kingdom NLLL 120000 75000 0
02/02/2012 Rolis Royce United Kingdom NULL 83000 75000 750
03/03/2012 Ri < United Kingdom HULL 85000 83000 [
04/04/2012 Rcls Royce United Kingdom Nl 52000 2000 @
04/05/2012 Rolis Royce United Kingdom NULL 102500 125000 ]
04/06/2012 Aston Martin United Kingdom NULL 110000 58000 750
04/07/2012 Aston Manin France HULL 125000 23500 2500
04/08/2012 Aswon Manin United Kingdom HULL 136000 15500 [
04/08/2012 Aswon Manin United ngdom NUL 75000 75890 e
04/05,/2012 Aston Manin United Kingdom NULL 83500 9000 e
04/21/2012 Aston Martin France NULL 55000 125000 L4
04/11/2012 Aston Martin United Kingdom NULL 155000 125000 [
04/12/2012 Aston Manin Uniited Kingdom HULL §5000 155000 5000
04/12/2012 Agron Namin United Kingdom NULL 178500 125000 o
02/01/201% Rolls Royee France HULL 130000 L2000 e
02/02/201% Rolis Royce United Kingdom NULL 178500 82000 [
02/03/2013 Rols Royce United Kingdom NULL 110000 75890 [
02/04/2013 Rotis Reyee Urited Kingsiom MULL 130000 52000 o
02/05/2013 Rods Royce United Kingdom NULL 178500 75890 950
04/06/2013 Rolis Royce Unitted Kingdom NULL 136000 2000
02/07/2013 Actls Royce United Kingdom HUL 02500 S2000 750 N
< >
Lot Transform i:ala Cancs

Figure 1-5. The Navigator dialog with data selected

8. Click Load. The data will be loaded from the Excel file into Power
BI Desktop.

You will see the Power BI Desktop report window, like the one shown in Figure 1-6.
This is the canvas where you will add visuals to create dashboards. If you expand the
BaseData table in the Fields pane on the right of the Power BI Desktop application, you
can see all the columns from the Excel worksheet are now fields.
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S A
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Imported
Fields

Figure 1-6. Data available in Power BI Desktop

Iimagine that loading this data took under a minute. Yet you now have a fully
operational data model in Power BI Desktop that is ready to feed data into your
dashboard.

So if you are itching to race ahead and actually create a couple of tables, charts,
and visuals, then you can always use the companion volume Pro Power BI Dashboard
Creation to guide you through the process of building charts and dashboards.

However, as this book is all about getting and transforming data in Power BI Desktop,
I would like to pause for an instant and explain exactly what you have seen so far.

Note The Get Data dialog contained a reference to certified connectors. These
are developed by third parties but certified and distributed by Microsoft.

Understanding Data Load

What you have seen so far is an extremely rapid dash through a Power BI Desktop data
load scenario. In reality, this process can range from the blindingly simple (as you
just saw) to the more complex where you join, filter, and modify multiple tables from
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different sources (as you will discover in Chapters 7 through 14). However, loading data
will always be the first step in any data analysis scenario when you are using Power BI
Desktop.

In this short example, you nonetheless saw many of the key elements of the data load
process. These included

e Accessing data that is available in any of the source formats that
Power BI Desktop can read

o Taking a firstlook at the data before loading it into Power BI Desktop

What you did not see here is how Power BI Desktop can transform the source data
in Query Editor. This aspect of data manipulation is covered extensively in Chapters 7
through 12.

The Navigator Dialog

One key aspect of the data load process is using the Navigator dialog correctly. You saw
this dialog in Figure 1-5. The Navigator window appears when connecting to many, but
not all, data sources. It allows you to

o Take a quick look at the available data tables in the data source
e Lookatthe data in individual tables

o Select one or more data tables to load into Power BI Desktop

Note If you want to display more sample data, you can increase the height and
width of the Navigator dialog. Alternatively, you can scroll through the window on
the right of the Navigator.

Depending on the data source to which you have connected, you might see only a
few data tables in the Navigator window, or hundreds of them. In any case, what you
can see are the structured tables that Power BI Desktop can recognize and is confident
that it can import. Equally dependent on the data source is the level of complexity of
what you will see in the Navigator window. If you are looking at a database server, for
instance, then you may start out with a list of databases and you may need to dig deeper
into the arborescence of the data by expanding databases to list the available data tables

and views.
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The more you work with Power BI Desktop, the more you will use the Navigator
dialog. So it seems appropriate to explain at this early juncture some of the tricks and
techniques that you can apply to make your life easier when delving into potential

sources of data.
Let’s start by taking a closer look at the available options. These are highlighted in

Figure 1-7.

Search Button Selected Data

Navigator

Search Bar {
Drill Down ~|:

} Refresh Button

- Data Preview
Selected Tables -|:

Related Tables { Seect Rawea Taos -

Action Buttons

Figure 1-7. The Navigator dialog

The Navigator dialog is essentially in two parts:

e On the left: The hierarchy of available data sources. These can consist
of a single table or multiple tables, possibly organized into one or

many folders.
e On the right: A preview of the data in the selected element.

The various Navigator dialog options are explained in the following sections.
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Searching for Usable Data

You will, inevitably, come across cases where the data source that you are connecting

to will contain hundreds of potential datasets that you could use. These datasets are
generally referred to as tables. This is especially true for databases. Fortunately, Power BI
Desktop lets you filter the tables that are displayed extremely easily.

1. In the Navigator dialog, click inside the Search box.
2. Enter a part of a table name that you want to isolate.

3. Click the magnifying glass icon at the right of the Search box. The
list of tables will be filtered to show only tables containing the text
that you entered. You can see an example of this in Figure 1-8.

Navigator

sal X
Display Options ~ =
4 ADAMOZ
4 PrestigeCars

O[5 DataAlisales

(] [E Data.SalesByCountry

O E DataSales

O E DataSalesDetails

O E DataTransfer.Sales2015

[0 B DataTransfer.Sales2016

O DataTransfer.Sales2017

O E DataTransfer.Sales2018

OO E Reference.SalesBudgets

No items selected for preview

OB} Reference SalesCategory
[0 ReferenceYearlySales

O & SourceDataSalesinPounds
O SourceDataSalesText

Search results are limited to clready exponded itemns

Figure 1-8. Table search in the Navigator dialog
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