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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.
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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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Figure 1-1. The splash screen
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WHAT'S NEW

Take a look at what's new and improved in
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Visit the Power Bl Forum to ask questions
or interact with other users in the Power Bl
community.
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team.
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= Get started with Power Bl Desktop
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= Watch our training videos

+ See what others have built

= 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.



CHAPTER 1  DISCOVERING AND LOADING DATA WITH POWER BI DESKTOP

ﬂ Excel Workbook

Get Data
[ | An
All
File B
Database &
Power Platform
Azure
Online Services k
Other 7
(s 3
A7)
Certified Connectors Template Apps

Text/CSV

XML

JSON

Folder

PDF

Parquet

SharePoint folder
SQL Server database

Access database

SQL Server Analysis Services database

Oracle database

IBM Db2 database

IBM Informix database (Beta)
IBM Netezza

MySQL database

Cancel

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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Once you have previewed and selected the tables that you want to use, simply click
the cross at the right of the Search box. Navigator will clear the filter and display all the
tables in the data source.

Display Options

Clicking Display Options in the Navigator dialog will show a pop-up menu with two
options:

e Only selected items

o Enable data previews

Only Selected Items

Selecting this option will prevent any tables that you have not selected from appearing in
the data source pane. This is not selected by default.

Enable Data Previews

Selecting this option will show a small subset of the data available in the selected table.
You could choose to disable data previews if the connection to the source data is slow.

Refresh

If you need to, you can refresh either or both of the following:
e The data sources

e The data preview

Source Data Refresh

Clicking the preview button under the search bar will refresh the source data in the
source data pane.

11
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Data Preview Refresh

Clicking the preview button on the top right of the Navigator dialog will refresh the
preview data visible on the right. This may take a few seconds—or more depending on the
data source.

Select Related Tables

Clicking the Select Related Tables button is only valid for database sources, such as
Microsoft SQL Server or Oracle. If the source database has been designed correctly to
include joins between tables, then this option will automatically select all tables that are
linked to any tables that you have already selected.

Note In a database source, some tables can be related to other tables that are,
themselves, related to other tables. This hierarchy of connections is not discovered
in its entirety when you click Select Related Tables. In other words, you might have
to select several tables and click this button repeatedly to select all the tables that
you need.

You will see much, much more of the Navigator window in the following three
chapters.

The Navigator Data Preview

The Navigator Data Preview pane (on the right) is, as its name implies, a preview of
the data in a data source. It provides a brief overview of the top few records in any of
the tables that you want to look at. Given that the data you are previewing could be
hundreds of columns wide and hundreds of rows deep, there could be scroll bars for the
data table visible inside the Navigator Data Preview. Remember, however, that you are
not examining all the available data and are only seeing a small sample of the available
records.

Power BI Desktop can preview and load data from several different sources. Indeed
(as you can see from the list of possible data sources in the Get Data dialog), it can read
most of the commonly available enterprise data sources as well as many, many others.
What is important to appreciate is that Power BI Desktop applies a common interface to

12
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the art and science of loading data, whatever the source. So whether you are examining

a SQL Server or an Oracle database, an XML file or a text file, a web page or a big data
source, you will always be using a standardized approach to examining and loading

the data. This makes the Power BI Desktop data experience infinitely simpler—and
extremely reassuring. It means that you spend less time worrying about technical aspects
of data sources and you are free to focus on the data itself.

Note The Navigator Data Preview is a brilliant data discovery tool. Without having
to load any data, you can take a quick look at the data source and any data that it
contains that can (probably) be loaded by Power Bl Desktop. You can then decide

if it is worth loading. This way, you do not waste time on a data load that could be
superfluous to your needs.

Modifying Data

Once you have one or more data connections (which Power BI Desktop calls queries)
that can connect to data sources and bring the data into this environment, you can

start thinking about the next step—transforming the data so that it is ready for use.
Depending on the number of data sources that you are handling and the extent of any
modifications that are required, this could vary from the simple to the complex. To give
a process some structure, I advise that you try to break down any steps into the following
main threads:

o Structure the data: This covers filtering out records to reduce the size
of the table, as well as removing any extraneous columns. It may also
involve adding columns that you create by splitting existing columns,
creating calculated columns, or even joining queries.

e Cleanse and modify the data: This is also known as data
transformation (the T'in ETL). It encompasses the process of
converting text data to uppercase and lowercase, as well as (for
instance) removing nonprinting characters. Rounding numbers and
extracting date parts from date data are also possible (among the
many dozens of other available transformations).

13
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For the moment, however, it is only important to understand that Power BI Desktop
can do all of this if you need it to. Transforming data is explained in detail in Chapters 7
through 14.

Data Sources

Previously in this chapter, you saw how quickly and easily you can load data into Power
BI Desktop. It is now time to take a wider look at the sources of data that Power BI
Desktop can ingest and manipulate.

As the sheer wealth of possible data sources can seem overwhelming at first, Power
BI Desktop groups potential data sources into the following categories:

e File: Includes Excel files, CSV (comma-separated values) files, text
files, JSON files, and XML files. Power BI Desktop can even load
entire folders full of files. You will discover many of these in the
following chapter.

e Database: A comprehensive collection of relational databases that
are currently in the workplace and in the cloud, including (among
others) MS Access, SQL Server, and Oracle. The full list of those
available when this book went to press is given in Chapter 3.

e Power Platform: These sources cover data that is made available in
the Microsoft Power Platform and the Power BI Service. You can see
how some of these are used with Power BI Desktop in Chapter 5.

o Azure: This option lets you see an immense range of data source
types that are hosted in Azure—the Microsoft cloud. This covers data
formats from SQL Server through to big data sources. You can see
how a few of these are used with Power BI Desktop in Chapter 5.

e Online Services: These sources range from SharePoint lists to
Salesforce, Dynamics 365 to Google Analytics—and many, many
others. A few of these are examined in Chapter 5.

e Other: A considerable and ever-growing range of data sources, from
SharePoint lists to Microsoft Exchange. Some of these will be touched
on in Chapter 6 of this book.
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Note Power Bl can only load fabular data. This means (as you will discover in
Chapters 2 through 6) that the source data must be a structured set of rows and
columns.

The list of possible data sources is changing all the time, and you need to be aware
that you have to look at the version of Power BI Desktop that you are using if you want
an exhaustive list of all the available data sources that you can use. Indeed, I expect that
several more will have been added by the time that you read this book.

You can also list the contents of folders on any available local disk, network share, or
even in the cloud and then leverage this to import several files at once. Similarly (if you
have the necessary permissions), you can list the databases and data available on the
database servers you connect to. This way, Power BI Desktop can provide not only the
data but also the metadata—or data about data—that can help you to take a quick look
at potential sources of data and only choose those that you really need.

Unfortunately, the sheer range of data sources from which Power BI Desktop can
read data is such that we do not have space in a few chapters to examine the minutiae of
every one. Consequently, we will take a rapid tour of some of the most frequently used
data sources in this and the next few chapters. Fortunately, most of the data sources
that Power BI Desktop can read are used in a similar way. This is because the Power
BI Desktop interface does a wonderful job of making the arcane connection details as
unobtrusive as possible. So even if you are faced with a data source that is not described
in these chapters, you will nonetheless see a variety of techniques that can be applied to
virtually any of the data sources that Power BI Desktop can connect to.

Note The list of data sources that Power Bl Desktop can access is growing all
the time. Consequently, when you read this book, you will probably find even more
sources than those described in this and the first six chapters of this book.
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The Power Bl Desktop Screen

Getting data into Power BI Desktop is so vital that even the Power BI Desktop initial
screen reminds you that you need data to start working. If you close the splash screen
that you saw in Figure 1-1, you will see not a blank canvas, but images to encourage you
to start adding data straight away. You can see this in Figure 1-9.

Add data to your report

Once loaded, your data will appear in the Fields pane.

— —
= i !
Import data from Excel Import data from SQL Server Paste data into a blank table Try a sample dataset

Get data from another source —

Figure 1-9. The Power BI Desktop initial screen

If you prefer, you can load data from Excel (or even one of the other three suggested
data sources) simply by clicking one of the tiles that are visible on the desktop
canvas. Alternatively, you can display the Get Data dialog by clicking Get data from
another source.

The Get Data Dialog

One of the major strengths of Power Bl is that it allows you to access hundreds of
different data sources that you can then use to create dashboards. Unless you are using
one of a handful of extremely common data sources (such as Excel), you will need to
begin the process by indicating to Power Bl Desktop what type of data source you want
to connect to.

Accessing most data sources is handled by the Get Data dialog. You can
display this by

o C(licking Get data in the splash screen

e Clicking Get data from another source in a blank dashboard canvas

16
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e C(licking the Get data button followed by More in the Home ribbon

You saw the Get Data dialog in Figure 1-2.

Given the plethora of potential data sources, Power BI Desktop groups them into the
following categories to make locating a data source easier. You can click on any of the
sections on the left to see a filtered list of the selected type of data sources on the right.

The next five chapters will guide you through the data load process for many of the
most common data sources that you may need to use when working with Power BI.

As there are so many potential data sources to choose from, the Get Data dialog also
has a simple search facility. All you have to do is to click inside the search box at the top
left and enter part of the name of the data source that you are looking for. You can see
an example of this in Figure 1-10 where the Get Data dialog is showing data sources that
contain the characters “pos”.

17
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Get Data

pos X All

All PostgreSQL database
Database EJ Azure Database for PostgreSQL
Azure g SparkPost (Beta)

Online Services

Certified Connectors Template Apps Connect

Figure 1-10. Searching the Get Data dialog for a data source

Clicking the small cross icon at the right of the search box will clear the search box

and display all data sources.
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Conclusion

In this chapter, you have seen how Power BI Desktop can connect to any of a wide range
of data sources. You have seen that as long as you know what kind of data you want
to load—and that Power BI Desktop has an available connector to this data—you can
preview and load the data.

Now it is time to delve deeper into the details of some of the various data sources
that you can use with Power BI Desktop. The next chapter will start on your journey
by introducing many of the file-based data types that you can use to create analytical
dashboards.
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CHAPTER 2

Discovering and Loading
File-Based Data with
Power Bl Desktop

File Sources

Sending files across networks and over the Internet or via email has become second
nature to most of us. As long as the files that you have obtained conform to some of the
widely recognized standards currently in use (of which you will learn more later), you
should have little difficulty loading them into Power BI Desktop.

As the first part of your journey through the data mashup process, this chapter will
show you how to find and load data from a variety of file-based sources. These kinds of
data are typically those that you can either locate on a shared network drive, download
from the Internet, receive as an email attachment, or copy to your computer’s local
drive. The files that are used in the examples in this chapter are available on the Apress
website. If you have followed the download instructions in Appendix A, then these files
will be in the C: \PowerBIDesktopSamples folder.

The file sources that Power BI Desktop can currently read and from which it can load
data are given in Table 2-1.
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Table 2-1. File Sources

File Source Comments

Excel

Allows you to read Microsoft Excel files (versions 97 to 2021) and load
worksheets, named ranges, and tables

Text/CSV Lets you load text files that conform to the CSV (comma-separated
values) format as well as text files using a variety of column separators

XML Allows you to load data from XML files

Parquet Lets you read files in the Parquet format

Folder Lets you load the information about all the files in a folder

SharePoint folder Allows you to list the files in a SharePoint folder

Access database Lets you connect to a Microsoft Access file on your network and load
queries and tables

JSON Helps you to load data from JSON files

PDF Allows you to preview PDF files and load data from any tables that are

in the document

In this chapter, we will be looking at how to import data from

CSV files

Text files

XML files

Excel files
Access databases

PDF files

More advanced techniques (such as importing the contents of entire folders

of text or Excel files or importing complex XML files and JSON files) are described

in Chapter 10. I prefer to handle these separately as they require more advanced

knowledge of data transformation techniques—and you need to learn these first.
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Note | realize that Power Bl Desktop considers MS Access to be a database and
not a “file” data type. While | completely agree with this classification, | prefer
nonetheless to treat Access as if it were a file-based data source, given that all the
data resides in a single file that can be copied and emailed, and not in a database
on a distant server. For this reason, we will look at MS Access in this chapter, and
not the next one that deals with corporate databases.

Loading Data from Files

It is time to start looking at the heavy-lifting aspect of Power BI Desktop and how you can
use it to load data from a variety of different sources. I will begin on the bunny slopes (or
“nursery” slopes as we say in the UK) with a simple example of loading data from a text
file. Then, given the plethora of available data sources, and to give the process a clearer
structure, we will load data from several of the ubiquitous file-based data sources that
are found in most workplaces. These data sources are the basis of the data that you will
learn to tweak and “mash up” in Chapters 7 through 12. This data can then become the
basis of the dashboards that you will create.

CSV Files

The scenario is as follows: you have been given a CSV file containing a list of data.
You now want to load this into Power BI Desktop so that you can look at the data and
consider what needs to be done (if anything) to make it usable.

First, you need an idea of the data that you want to load. If you open the source file
C:\PowerBIDesktopSamples\Countries.csv with a text editor, such as Notepad, you can
view its contents. This is what you can see in Figure 2-1.
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1] Countries.csv - Notepad — O X

File Edit Format View Help
tountr‘yID,Countr‘yName,Countr'yName_Local
1,United Kingdom,England
2,France,France

3,USA,United States
4,Germany,Deutschland

5,Spain,Espana

6,Switzerland,Suisse

Figure 2-1. The contents of the Countries.csv file
The following steps explain what you have to do to load the contents of this file into
Power BI Desktop:
1. Open Power BI Desktop and close the splash screen.

2. Inthe Power BI Desktop Home ribbon, click the Get Data button
(and not the small triangle that displays menu options). The Get
Data dialog will appear.

3. Click File on the left. You will see something like Figure 2-2
(the Get Data dialog).
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X
Get Data
Search File
All ﬂ Excel Workbook
| File ) Text/CSV
Database XML
Power Platform JSON
Azure Folder
Online Services wa: POF
Other <y Parquet

£ SharePoint folder

Certified Connectors Template Apps Connect

Figure 2-2. The file data connectors in Power BI Desktop

4. Click Text/CSV on the right of the dialog.

5. Click Connect (or double-click Text/CSV). The Open dialog
will appear.
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6. Navigate to the folder containing the file that you want to load
and select it (C: \PowerBIDesktopSamples\Countries.csv in this
example).

7. Click Open (or double-click the file you want to load). A dialog will
display the initial contents of the file, as shown in Figure 2-3.

[m]
Countries.csv
File Origin Delimiter Data Type Detection
1252: Western European (Windows) ~ | | Comma * | | Based on first 200 rows ' D
CountrylD CountryName CountryName_Local
1 United Kingdom | England
2 | France France
3 UsA United States
4 Germany Deutschland
5 Spain Espana
6 Switzerland Suisse
Extract Table Using Examples | Load Transform Data | Cancel

Figure 2-3. The Power BI Desktop file dialog
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8. Click the Transform Data button. The Power Query window
appears; it contains a sample of the contents of the CSV file—or
possibly the entire file if it is not too large. You can see this in
Figure 2-4.

1| H = | untitled - Power Guery Editor

- (] ®
“ Home  Transtorm  AddColumn  Wiew  Tools  Melp (2]
=X My b p— Y =]} My By i F L = 2 T ) Type: Whal - = = Test Anahti
3 1 | & ,I=l‘ ] opeities B )(- Bl Jh 14 Data Type: Whale Number B | STetinhtis
- = WO === LS (=1} L& 7 agvanced Editor — zl ! [E] Use First Row a5 Headers = > Vision
Close&  New Recent Enter  Datasource  Mandge  Refresh Choose  Remove  Reduce Split  Group 5 Combine
Apply~  Source= Sources= Data setings  Parameters=  Preview= [ Manage = Colamin~ Comi - |[Homs = Colsmn= By sz Replace Values = A, Azure Maching Leaming
Close Hew Query Dt Sources  Pasameters Cuery Manage Columng Sodt Transform Al Insights
Queres [1] Qutry Seming
uenas 1] < Je | = Table.TransforsColusnTypes(s-Promoted Heagers®,{{"CountryID™, Int6d.Type}, w || Luery.Seaings X
1 Countries [+ 1%3 Countryin: At : -]k @  local |~ 4 PROPERTIES
1 1 United Kingdom Ergiand Name

2 France France Countries

3 usa United States Al Properties

4 Germany Deutschiand

4 APPLIED STEPS
5 Spain Espana
6 § Switzerland Sulsse Source
Promoted Headers
* Changed Type
3 COLUMNS, § ROWS  Column profiling based on top 1000 rows FREVIEW DOWNLOADED AT 07:30

Figure 2-4. The Power Query window with the contents of a CSV file loaded

9. Click the Close & Apply button (or Close & Apply in the pop-up
menu for the Close & Apply button) in the Power Query window
(you can see this at the top left of Figure 2-4). Power Query will
close and return the focus to the Power BI Desktop window, where
you can see that the Countries table appears in the Fields list on
the right of the screen.

And that, for the moment, is that. You have loaded the file into Power BI Desktop in a
matter of a few clicks, and it is ready for use in dashboards and reports. In later chapters,

you will learn how to shape this data. For the moment, however, let’s continue looking at
some other file-based data sources.
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Note Power Query is where you transform data. Although it is not used in the
first six chapters of this book, | prefer to introduce it now, as taking a detour via
Power Query and then returning to the Power Bl Desktop window is the same as
simply loading the data.

What Is a CSV File?

Before we move on to other file types, there are a few comments I need to make about
CSV files. There is a technical specification of what a “true” CSV file is, but  won’t bore
you with that. What’s more, many programs that generate CSV files do not always follow
the definition exactly. What matters is that Power BI Desktop can handle text files that

o Have a.csv extension (it uses this by default to apply the right kind of
processing).

e Use a comma to separate the elements in a row. This, too, is a default
that can be overridden by selecting a delimiter from those in the
dialog shown in Figure 2-3.

o End with a line feed, carriage return, or line feed/carriage return.

o Can, optionally, contain double quotes to encapsulate fields. These
will be stripped out as part of the data load process. If there are
double quotes, they do not have to appear for every field nor even
for every record in a field that can have occasionally inconsistent
double quotes.

e Can contain “irregular” records, that is, rows that do not have every
element found in a standard record. However, the first row (whether
or not it contains headings) must cover every element found in all
the remaining records in the list. Put simply, any other record can be
shorter than the first one but cannot be longer.

e Do not contain anything other than the data itself. If the file contains
header rows or footer rows that are not part of the data, then Power
BI Desktop cannot load the table without further work. There are
workarounds to this all-too-frequent problem; one is given in
Chapter 8.
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Note Another way of accessing CSV files is to click Get Data and select Text/CSV
in the pop-up menu.

Text Files

If you followed the process for loading a CSV file in the previous section, then you will
find that loading a text file is virtually identical. This is not surprising. Both are text files,
and both should contain a single list of data. The following are the core differences:

e Atextfile can have something other than a comma to separate the
elements in a list. You can specify the delimiter when defining the
load step.

o Atext file should normally have the extension .txt (though this, too,
can be overridden).

o Atext file must be perfectly formed; that is, every record (row) must
have the same number of elements as every other record.

A text file, too, must not contain anything other than the table if you
want a flawless data load the first time.

o Ifatextfile encounters difficulties, it should import the data as
a single column that you can then try and split up into multiple
columns, as described in Chapter 8.

Here, then, is how to load a text file into Power BI Desktop:

e Inthe Power BI Desktop ribbon, click Get Data » Text/CSV. The
Open dialog will be displayed.

o Navigate to the folder containing the file and select the file (C:\
PowerBIDesktopSamples\CountrylList.txt in this example).
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e Click Open. A dialog will display the initial contents of the file (this
dialog is essentially identical to the one that you saw for CSV files in
Figure 2-3). You can, of course, double-click the file name rather than
click Open.

e Click the Cancel button (because after a quick look at the contents of
the file, you have decided that you do not really need it).

Note As text-based files (which include CSV files) are such a frequent source of
data, you will nearly always see the Text/CSV option directly accessible in the pop-
up menu that you access by clicking the small triangle in the Get Data button in
the Home ribbon. If this option is not visible, you can instead select Get Data » File
and select Text/CSV, as you did previously.

Where Power BI Desktop is really clever is that it can make a very educated guess as
to how the text file is structured; that is, it can nearly always guess the field separator (the
character that isolates each element in a list from the other elements). And so not only
will it break the list into columns, but it will also avoid importing the column separator.
If it does not guess correctly, then don’t despair. You will learn how to correct this in
Chapter 8.

Looking at the contents of a file and then deciding not to use it is part and parcel of
the data discovery process that you will find yourself using when you work with Power BI
Desktop. The point of this exercise is to show you how easy it is to glance inside potential
data sources and then decide whether to import them into the data model or not.
Moreover, it can be easier to see the first few rows of large text or CSV files directly in the
Load dialog of Power BI Desktop than it is to open the whole file in a text editor.

Tip At the risk of stating the obvious, you can press Enter to accept a default
choice in a dialog and press Esc to cancel out of the dialog.
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Text and CSV Options

You can see in Figure 2-3 that there are few options available that you can tweak when
loading text or CSV files. Most of the time, Power BI Desktop will guess the correct
settings for you. However, there could be times when you will need to adjust these
parameters slightly. The potential options that you can modify are

o File origin
¢ Delimiter

o Data type detection

File Origin

This option defines the character encoding in which the file is stored. Different character
sets can handle differing ranges of characters, such as accents and other diacritics.
Normally this information is correctly interpreted by Power BI Desktop, and you should
only need to select a different character set (file origin) on very rare occasions.

Delimiter

Power BI Desktop will try and guess the special character that is used in a text or CSV file
to separate the “columns” of data. Should you wish to override the chosen delimiter, you
have the choice of

e Colon

e Comma

e Equals sign

e Semicolon

o Space

o Tab character

You can also decide to enter a custom delimiter such as the pipe (|) character or even
specify that every field has a fixed width. Choosing either of these options will display
another entry field where you can type in the required delimiter—or the fixed length that
you require.
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Data Type Detection

Power BI Desktop will make an educated guess at the data encoding and data type that
is used in a text or CSV file. By default, to save time, it will only read the first 200 records.
However, you can choose from any of the following three options:

¢ Read the first 200 rows
¢ Read the entire file

e No data type detection

Note Be warned that reading a large file in its entirety can take quite a while.
However, without accurate data type detection, you risk seeing some weird
characters in the data that you load.

Simple XML Files

XML, or Extensible Markup Language, is a standard means of sending data between IT
systems. Consequently, you likely will load an XML file one day. Although an XML file is
just text, it is text that has been formatted in a very specific way, as you can see if you ever
open an XML file in a text editor such as Notepad. Do the following to load an XML file:

1. Inthe Power BI Desktop ribbon, click the small triangle on the Get
Data button, and then click More in the menu that appears. Next,
in the Get Data dialog, select File and XML.

2. Click Connect. The Open dialog will appear.

3. Navigate to the folder containing the file and select the file (C:\
PowerBIDesktopSamples\ColoursTable.xml in this example).

4. Click Open. The Navigator dialog will open.

5. Click the Colours table in the left-hand pane of the Navigator
dialog. The contents of this part of the XML file will be displayed
on the right of the Navigator dialog, as shown in Figure 2-5.
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o X
Navigator
£ | Colours )
Display Options ~ D“ ColourlD Colour
i ColoursTable.xml [1] diRed
|
OB Colours l s s
3 Green
4| Silver
5 Canary Yellow
& Night Blue
7 Black
8 British Racing Green
9 Dark Purple
10 Pink
Cancel l

Figure 2-5. The Navigator dialog before loading an XML file

6. Click the check box to the left of the Colours table on the left. The
Load and Transform buttons will be enabled.

7. Click the Transform Data button. The Power Query window will
display the contents of the XML file.

8. Click the Close & Apply button in the Power BI Desktop Data
window. You will see that the Colours table appears in the Fields
list on the right of the screen.

The actual internal format of an XML file can get extremely complex. Sometimes, an
XML file will contain only one table; sometimes, it will contain many separate tables. On
other occasions, it will contain one table whose records contain nested levels of data that
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you need to handle by expanding a hierarchy of elements. You will see how the Navigator
dialog handles nested hierarchies of XML data in Chapter 12—once you have learned
some of the required data transformation techniques.

Note Certain types of data source allow you to load multiple sets of data
simultaneously. XML files (unlike CSV and text files) can contain multiple
independent tables. You can load several tables simultaneously by selecting the
check box to the left of each table that you want to load from the XML file.

Excel Files

You are probably already a major Excel user and have many, many spreadsheets full
of data that you want to rationalize and use for analysis and presentation in Power BI
Desktop. So let’s see how to load a couple of worksheets at once from an Excel file.

1. Inthe Power BI Desktop Home ribbon, click Excel workbook.
Alternatively, click the small triangle at the bottom of the Get Data
button and then click Excel. The Open dialog will appear.

2. Navigate to the directory containing the file that you want to look
at (C: \PowerBIDesktopSamples in this example).

3. Select the source file (InvoicesAndInvoiceLines.xIsx in this
example) and click Open. The Navigator dialog will appear,
showing the worksheets, tables, and ranges in the workbook file.

4. Click one of the tables listed on the left of the Navigator dialog.
The top few rows of the selected spreadsheet will appear on the
right of the dialog to show you what the data in the chosen table
looks like.

5. Click the check boxes to the left of the Invoices and InvoiceLines
tables on the left. The Navigator dialog will look like the one
shown in Figure 2-6.
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O X
Navigator
P | Invoices &
Display Options ~ 2 InvoicelD InvoiceNumber ClientlD InvoiceDate
2B IvoicesAndinvoicelines:dsx [4) 1 8B3D7F83-F42C-4523-A737-COCBFT705877 1 04/10/2012 00:0
O Taslet 2 139BEEEF-FF32-4BE9-9EF1-819ACE58885C 2 01/01/2012 00:0
v 3 D35D72CD-SFF3-4701-A6D1-265A4F4ETCDS 3 02/02/2012 00:0C
BE Invoicelines 4 2ABAA3O0-E2AS-4E37-BFCA-7B80E08BA28L 2 03/03/2012 00:0¢
I ¥ L Invoices 5 A1C2DB46-EC39-46FA-A399-0C194AADIDCE 5 04/04/2012 00:0C
O E InvoiceRange 6 1B8F325A-CC41-4BAG-A486-9D44962E40A3 4 04/05/2012 00.0C
7 F1B566F0-D137-4810-B449-575438F3F392 3 04/06/2012 00:0
8§ ADFFACSE-DFF3-4BAB-9ECA-DEEDA2869350 6 04/07/2012 00.0C
9 15A3BC61-828D-4CCD-8F0B-49EEESIAF4BT 1 04/08/2012 00:0C
10 CFC67260-1522-4981-BCEB-T66AE2CEEED0 1 04/08/2012 00.0C
11 CAAS5876-3893-4D12-89EF-D381C9CB6428 6 04/11/2012 00:0
12 ADFCFIEF-C853-4D75-8584-75F6DTS2DES2 5 04/11/201200:0
13 BATCA156-7077-4690-AA1A-0CF4519BASFA 3 04/12/2012 00:0¢
14 TDBAFSFB-E346-488D-9CE0-1FASEBSEBEE 4 03/12/2012 00:0¢
15 4799184A-499A-46AC-95EF-100716A2A270 6 02/01/2013 00:0
16 2AET2DC-5526-400E-9798-FBSE670B4T7 5 02/02/2013 00:0¢
17 5963EAAS-4F09-42F0-888F-321FDCDS220C 4 02/03/2013 00:0C
18 CBECDCBD-5356-4E10-B0SC-DF176E7A44C2 3 02/04/2015 00.0C
19 EA924C34-FBFD-4E2F-9334-960E90BAG112 2 02/05/2013 00:0¢
20 A44AS460-18BF-4AFB-AGF8-24B680274569 1 02/06/2013 00:0C
21 00B971F3-33DD-4DB0-BOSE-973E4B531885 1 02/07/2013 00:0¢
22 ASFCSDGE-DS75-47E5-8F4B-BSECE1867335 2 02/08/2015 00.0C
23 D63E42B5-42B2-4DES-9AGS-FEIESBOCTESD 3 ozospo1soo0c”
< >
Load I Tral-'!sform Data l [ Cancel l

Figure 2-6. The Navigator dialog before loading data from an Excel workbook

6. Click Load. The selected worksheets will be loaded into the Power
BI Desktop data model and will appear in the Fields list in the
Report window.

As you can see from this simple example, having Power BI Desktop read Excel data
is really not difficult. You could have edited this data in Power Query before loading it,
but as the data seemed clean and ready to use, I preferred to load it straight into Power
BI Desktop (or rather the Power BI Desktop data model). As well, you saw that Power BI
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Desktop can load multiple tables at the same time from a single data source. However,
you might still be wondering about a couple of things that you saw during this process,
so here are some anticipatory comments:

The Navigator dialog displays

e Worksheets (Invoices and InvoiceLines in Figure 2-6)
e Named ranges (InvoiceRange in Figure 2-6)
e Named tables (Tablel in Figure 2-6)

Each of these elements is represented by a different icon in the Navigator dialog.
Sometimes, these can, in effect, be duplicate references to the same data, so you should
really use the most precise data source that you can. For instance, I advise using a named
table or a range name rather than a worksheet source, as the latter could easily end up
containing “noise” data (i.e., data from outside the rows and columns that interest you),
which would make the load process more complex than it really needs to be—or even
cause it to fail. Indeed, unless a worksheet is prepared and structured in a simple tabular
format, ready for loading into Power BI Desktop, you could end up with superfluous data
in your data model.

However, the really cool thing is that you can load as many worksheets, tables, or
ranges as you want at the same time from a single Excel workbook. You do not need to

load each source table individually.

Note Power Bl Desktop will list and use data connections to external data
sources (such as SQL Server, Oracle, or SQL Server Analysis Services) in a source
Excel workbook if the data connection is active and has returned data to the
workbook. Once a link to Power Bl Desktop has been established, you can delete
the data table itself in the source Excel workbook—and still load the data over the
data connection in the source workbook into Power Bl Desktop.

Power BI Desktop will not take into account any data filters on an Excel data table
but will load all the data that is in the source table. Consequently, you will have to
reapply any filters (of which you'll learn more in Chapter 8) in Power BI Desktop if you
want to subset the source data.
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There are a couple of important points that you need to be aware of at this juncture:

Multiple worksheets, tables, or named ranges can all be imported
from the same workbook (i.e., Excel file) in a single load operation.
However, you need to define a separate load operation for each
individual Excel file.

It is possible to load multiple identically structured Excel files
simultaneously. This is explained in Chapter 12.

Note

You cannot load “free-form” Excel worksheets. The data that you load has

to be in a tabular format or it will likely be unusable in Power BI.

Microsoft Access Databases

Another widely used data repository that proliferates in many corporations today is

Microsoft Access. It is a powerful desktop relational database and can contain hundreds

of tables, each containing millions of records. So we need to see how to load data from

this particular source. Moreover, Power BI Desktop can be particularly useful when

handling Access data because it allows you to see the contents of Access databases

without even having to install Access itself.

1.

In the Power BI Desktop ribbon, click Get Data » Database and
select Access database in the Get Data dialog.

Click Connect and navigate to the MS Access database containing
the data that you want to load (C: \PowerBIDesktopSamples\
ClientsDatabase.accdb in this example).

Select the Access file and click Open. The Navigator dialog
appears; it lists all the tables and queries in the Access database.

Check the check box for the ClientList table. This displays the
contents of the table, as you can see in Figure 2-7.
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Display Options ~ D}
a4 ClientsDatabase.accdb [2]
O clientSubQuery

¥ [ ClientList |

Select Related Tabies |
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ClientList

ClientiD ClientName Addressl

4, Scale Street
S9a Baker Street
17, Arcadia Way

Grange Avenue

1 Aldo Motors
2 Honest John
3 Bright Orange
4 Cut'n'Shut

5 Wheels'R'Us Buckingham Drive
33, Rue Des Bleus

1012 Princess Street

6 Les Arnaqueurs
7 Crippen & Co
& Rocky Riding
9 Voitures Diplomatiques S.A.
10 Karz
11 Costa Del Speed
12 Olde Englande
13 Impressive Wheels
14 Smooth Riders
15 Luxury Rentals
16 Premium Motor Vehicles
17 Chateau Moi
18 Vive Ia Vitesse!
19 Carosse Des Papes
20 Three Country Cars
21 Jungfrau
null Ambassador Cars
null British Luxury Automobile Corp

< >

Load

Trar.s;orm Data | Cancel J

Figure 2-7. The Navigator dialog before loading data from an Access database

5. Click Load. The Power BI Desktop window opens and displays the

table in the Fields list in the Report window.

If you look closely at the left of the Navigator dialog in Figure 2-7, you can see that it

displays two different icons for Access objects:

o A table for Access data tables

o Two small windows for Access queries
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This can help you to understand the type of data that you are looking at inside the
Access database.

Note Power Bl Desktop cannot see linked tables in Access, only imported tables
or tables that are actually contained in the Access database. It can, however, read
queries overlaid upon native, linked, or imported data.

PDF Files

Power BI Desktop can also import tabular data from PDF files. This is really amazingly
simple to do.

1. Inthe Power BI Desktop ribbon, click Get Data » File and select
PDF in the Get Data dialog.

2. Click Connect and navigate to the PDF document containing the
data that you want to load (WordSourceWithTables.Pdf from the
sample files in this example).

3. Select the PDF file and click OK. The Navigator dialog appears; it
lists all the tables in the PDF document.

4. Check the check box(es) for the table(s) contained in the PDF
document that you want to import into Power BI Desktop. This
displays the contents of the last selected table, as you can see in
Figure 2-8.
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o
Navigator
el Table003 (Page 2) ¢
Display Optiens ~ [ Columnl Column2 Column3 Columnd  ColumnS  Column  Celumn?
WordSourceWithTables.pdf [3] 04/12/2012 Aston Martin Aston United Kingdom United NULL 95000 155000 o
% [ Table001 (Page 1) 04/12/2012 Mastin Rells Kingdem HULL 178500 125000
02/01/2013 Royee France HULL 130000 £2000
¥ [ TableD02 (Page 1) ] "
nell Ralls United nuil i nuil
¥ [ TableD03 (Page 2) 02/02/2013 Royce Kingdom NULL 178500 62000
OB pageot null Rolls United il nuil nuil
O Pagetoz 02/03/2013 Royce Kingdom NULL 110000 75890
null Rolls United nell il null
02/04/2013 Royce Kingdom NULL 130000 62000
null Rolls Uriited J il
02/05/2013 Royee Kingdom NULL 178500 75850
null Rolis United il nuil wil
02/06/2013 Royce Kingdom NULL 110000 62000
nul Rolls Uniited ll
02/07/2013 Royee Kingdom NULL 102500 62000
null Rolls Uniited null nufl
02/08/2013 Rayee Kingdom NULL 130000 62000
Rl Rolls Uniitedt nult nufl il
02/09/2013 Royee Kingdom NULL 178500 75590
nul Rolls United nuil nuil null
02/10/2013 Royce Kingdom NULL 178500 75890
nud Rolls United nuil nuil null
02/11/2013 Royce Kingdom NULL 120000 75890 M
< >

Figure 2-8. Displaying the tables in a PDF document

5. Click Load. The Power BI Desktop window opens and displays
the table(s)—and their columns as fields—in the Fields list in the

Report window.

Note You can only see and consequently import fables from PDF documents. You
cannot import paragraphs of text.

I am sure that you can see a pattern emerging in the course of this chapter. Indeed,
this pattern will continue as you progress to loading tables from relational databases in
Chapter 3. The process is nearly always

1. Know the type of source data that you want to look at
2. Find the source file that lets you access the data

3. Examine the data and select the elements that you want to load
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Note You need to be aware that Power Bl Desktop can take quite a while to
read a large PDF file. So be prepared to be patient when waiting for the Navigator
dialog to appear once you have selected the PDF document that you want to load
data from.

JSON Files

JSON files are, like XML, a file format that allows users (and computers) to send complex
data structures between systems. Generally, JSON files require a little tweaking for them
to be loaded in a state that is usable by Power BI Desktop. So we will be looking at how to
load and prepare JSON files in Chapter 12, once you have assimilated the necessary data
transformation techniques in Chapters 8 through 11.

Conclusion

In this chapter, you have seen how this powerful addition to the Microsoft business
intelligence toolset, Power BI Desktop, can help you find and load data from a variety
of file-based data sources. These sources can be Access, Excel (including Power View,
Power Query, and Power Pivot elements), CSV, XML, PDF, or text files.

You have seen that Power BI Desktop will let you see a sample of the contents of
the data sources that it can read without needing any other application. This makes it a
superb tool for peeking into data sources and deciding if a file actually contains the data
that you need. Indeed, Power BI Desktop’s Navigator can help you filter multiple tables
in Excel or XML files or Access databases, preview each table, and only select the ones
that you want to load. Of course, it can also load dozens of tables at once if they all are
stored in the same source.

This chapter is not a complete overview of how to load file-based sources. So if you
need to load complex XML files or JSON files or need to understand how to load the
contents of entire folders—or all the worksheets in an Excel file, for instance—then you
can skip straight to Chapter 12 to learn these techniques.

However, file-based data sources are only a small part of the picture. Power
BI Desktop can also load data from a wide range of relational databases and data
warehouses. We will take a look at some of these in the next chapter.
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CHAPTER 3

Loading Data from
Databases and Data
Warehouses

Much of the world’s corporate data currently resides in relational databases, data
warehouses, and data warehouse appliances either on-premises or in the cloud. Power
BI Desktop can connect to most of the world’s leading databases and data warehouses.
Not only that, but it can also connect to many of the lesser-known or more niche data
sources that are currently available. This chapter will show you how to extract data from
several of these data sources to power your analytics using Power BI Desktop. Indeed,
you will discover that once you have learned how to connect to one or two databases,
you have learned how to use nearly all of them, thanks to the standardized interface and
approach that Power BI Desktop brings to data extraction.

You need to be aware, however, that the examples in this chapter do not use sample
data that is available on the Apress website. In this chapter, I will let you load your own
data or use the sample data that can be installed with the databases themselves.

Note It may be stating the obvious, but connecting to a database means that the
database must be installed, set up, and running correctly and you already have to
have access to it. Indeed, you may also need specific client software installed on
the PC that is running Power Bl Desktop. This chapter will not explain how to install
or use any of the databases (or the client software) that are referenced. For this,
you will have to consult the relevant database documentation.
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Relational Databases

Being able to access the data stored in relational databases is essential for much of
today’s business intelligence. As enterprise-grade relational databases still hold much of
the world’s data, you really need to know how to tap into the vast mines of information
that they contain. The bad news is that there are many, many databases out there, each
with its own intricacies and quirks. The good news is that once you have learned to load
data from one of them, you can reasonably expect to be able to use any of them.

In the real world, connecting to corporate data could require you to have a logon
name and usually a password that will let you connect (unless the database can
recognize your Windows login or a single sign-on solution has been implemented). I
imagine that you will also require permissions to read the tables and views that contain
the data. So the techniques described here are probably the easy bit. The hard part is
convincing the guardians of corporate data that you actually need the data and you
should be allowed to see it.

Some of the databases that Power BI Desktop can currently connect to, and can
preview and load data from, are given in Table 3-1.

Table 3-1. Database Sources

Database Comments

SQL Server database Lets you connect to a Microsoft SQL Server on-premises database and import
records from all the data tables and views that you are authorized to access.

Access database Lets you connect to a Microsoft Access file on your network and load queries
and tables (which we explored in the previous chapter).

SQL Server Analysis Lets you connect to a SQL Server Analysis Services (SSAS) data warehouse.
Services database  This can be either an online analytical processing (OLAP) cube or an in-
memory tabular data warehouse.

Oracle database Lets you connect to an Oracle database and import records from all the data
tables and views that you are authorized to access. This will likely require
client software to be installed.

IBM DB2 database  Lets you connect to an IBM DB2 database and import records from all the
data tables and views that you are authorized to access. This will likely
require additional software to be installed.

(continued)
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Table 3-1. (continued)

Database Comments

IBM Informix Lets you connect to an IBM Informix database and import records from all

database the data tables and views that you are authorized to access. This will likely
require additional software to be installed.

IBM Netezza Lets you connect to an IBM Netezza data warehouse appliance and import
records from all the data tables that you are authorized to access. This will
likely require additional software to be installed.

MySQL database Lets you connect to a MySQL database and import records from all the data
tables and views that you are authorized to access. This will likely require
additional software to be installed.

PostgreSQL Lets you connect to a PostgreSQL database and import records from all

database the data tables and views that you are authorized to access. This will likely

Sybase database

Teradata database

SAP HANA database

SAP Business
Warehouse
Application Server

SAP Business
Warehouse Message
Server

Amazon Redshift

require additional software to be installed.

Lets you connect to a Sybase database and import records from all the data
tables and views that you are authorized to access. This will likely require
additional software to be installed.

Lets you connect to a Teradata database and import records from all the data
tables and views that you are authorized to access. This will likely require
additional software to be installed.

Lets you connect to a SAP HANA in-memory database and import records
from all the objects that you have permission to access. This will likely
require additional software to be installed.

Allows you to connect to a SAP Business Warehouse. This will likely require
client software to be installed.

Allows you to connect to a SAP Business Warehouse. This will likely require
client software to be installed.

Lets you connect to an Amazon Redshift database and import records from all
the data tables and views that you are authorized to access.

(continued)
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Table 3-1. (continued)

Database Comments

Impala Lets you connect to an Impala database and import records from all the data
tables and views that you are authorized to access.

Google BigQuery Lets you access Google BigQuery data repositories.

Essbase Allows you to connect to Essbase cubes.
Snowflake Lets you connect to Snowflake data warehouses in the cloud.
Exasol Lets you connect to Exasol data repositories.

There are many other database connectors that are currently available. As a
complete list would take several pages, I advise you to scroll down through the listin the
Get Data dialog to see if the database that you are using has a connector to Power BI.

Note As the list of database and data warehouse sources that you can connect
to from Power Bl Desktop continues to evolve, this list could likely be extended to
include several new items by the time that you read this book.

As well as connections for specific databases, Power BI Desktop contains generic
connectors that can help you to read data from databases that are not specifically in the
list of available databases. These generic connectors are explained in Table 3-2.

Table 3-2. Generic Database Access

Source Comments
0DBC data source Lets you connect over Open Database Connectivity to a database or data
source

OLE DB data source Lets you connect over Object Linking and Embedding Database to a
database or data source
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Be warned that these generic connectors will not work with any database. However,
they should work with a database for which you have procured, installed, and configured
avalid ODBC or OLE DB driver. You can learn more about this in Chapter 6.

Note Although Power Bl Desktop classifies Microsoft Access as a relational
database, | prefer to handle it as a file-based source. For this reason, MS Access
data was discussed in the previous chapter.

SQL Server

Here, I will use the Microsoft enterprise relational database—SQL Server—as an example
to show you how to load data from a database into Power BI Desktop. The first advantage
of this setup is that you probably do not need to install any software to enable access

to SQL Server (although this is not always the case, so talk this through with your IT
department). The second advantage is that the techniques are pretty similar to those
used and applied by Oracle, DB2, and the other databases to which Power BI Desktop
can connect. Furthermore, you can load multiple tables or views from a database at
once. To see this in action (on your SQL Server database), take the following steps:

1. Open a new Power BI Desktop application.

2. In the Power BI Desktop Home ribbon, click SQL Server.
Alternatively, click the small triangle at the bottom of the Get Data
button and then click SQL Server. The SQL Server database dialog
will appear.

3. Enter the server name in the Server text box. This will be the name
of your SQL Server or one of the SQL Server resources used by
your organization.

4. Enter the database name. The dialog will look like Figure 3-1 (but
with your server and database names, of course).
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SQL Server database

Server ©

28 ~ | ADAMO3
Database (optional)
a8 - |PrestigeCars|

Data Connectivity mode O
* Import
O DirectQuery

b Advanced options

Figure 3-1. The Microsoft SQL Server database dialog

5. Click OK. The SQL Server database dialog will appear. Assuming
that you are authorized to use your Windows login to connect to
the database, leave “Use my current credentials” selected in the
left pane, as shown in Figure 3-2.

I S0 erer aabase

Windows adamO03;PrestigeCars

Use your Windows credentials to access this database.

Database

) Use my current credentials
Microsoft account O Use alternate credentials

User name

Select which level to apply these settings to
adam03

Connect

Figure 3-2. The credentials Database dialog
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6. Click Connect. The Encryption Support dialog may appear to
warn you that the connection is not encrypted, as shown in
Figure 3-3.

Encryption Support

We were unable to connect to the data source using an encrypted
connection. To access this data source using an unencrypted
connection, click OK.

| OK ] { Cancel I

Figure 3-3. The Encryption Support dialog

7. Click OK. Power BI Desktop will connect to the server and display
the Navigator dialog containing all the tables and views in the
database that you have permission to see on the server you
selected.

8. Click the check boxes for the tables that you want to load. The data
for the most recently selected dataset appears on the right of the
Navigator dialog, as shown in Figure 3-4.
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Navigator

Display Options ~ E:

4 [ ADAMO3: PrestigeCars [26)

oB
o5
osE
os
o:E
os
o|
o=
oE
L =]
o|E
o=
oE
o=
oE
oE
o|
oE
o|E

Data.AllSales
Data.SalesByCountry
Data.Country

Data.Customer

Data.Make

Data.Model

Data.PivotTable

Data.Sales

Data.SalesDetails

Data.Stock
DataTransfer.Sales2015
DataTransfer.Sales2016
DataTransfer.Sales2017
DataTransfer.5ales2018
OutputStockPrices
Reference.Budget
Reference.Forex
Reference.MarketingCategories
Reference.MarketingInformation
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(m]

Data.Stock &
Preview downloaded on 30 November 2020

StockCode ModellD Cost RepairsCost PartsCe
B1C3BOSE-3005-4840-8CE3-ATBCSFHCFBIF 2 52,000.00 2,175.00
A2C3B95E-3005-4840-8CE3-ATBCSFOCFBSF 3| 176,000.00 5,500.00 o
558620F5-BIEB-AFFF-8F73-AB3FAD550C4L 11 15,600.00 §60.00
72443561-FAC4-4C25-BEFF-0C473610DE2D 12 5,200.00 500.00
21550556-01C4-48C1-B0CE~4053319E8E90 13 15,960.00 1,360.00
DE3056AD-TEF9-JAAF-B2E1-45FABE2CITTF 2 176,000.00 1,000.00
C1459308-7EAS-4A2D-E28C-3B079EB4045B8 22 23,600.00 500.00
EBES2T0A-60B0-4817-AAST-17F26B2B8DAF 23 39,600.00 2,500.00
CEDFBSD2-BD98-3A08-BC46-9406D23540527 249 60,800.00 3,250.00
BBD326B3-EDEB-4DCY-5F36-FD132C5E1BF2 2 172,000.00 750,00
G081DBET-9ADE-4C64-A6T65-61D919E64979 11 15,650.00 880.00
D&3CBCCY-DB19-4B9C-9CBE-6C5370812041 23 28,200.00 1,850.00
F3A27120-20CA-4950-9F6A-BASCA1952480 13 5,800.00 250.00
EDCCES61-5DAB-4E2E-BFOB-TIB431841575 24 36,000.00 1,250.00
4C5TF13A-E21B-4AAC-SESD-A21904C691CE 32 54,400.00 500.00
9BCIE31A-4258-4F75-9504-2365167E6F3F 3 135,600.00 5,500.00
951195C4-7869-4188-94C2-61CCETFETCOY 13 7,160.00 500.00
91CFE133-EF19-4C92-BEFB-6A24FDESEF3A 2| 156,000.00 ,000.00
BCCBOCL3-AEDA-446T-AD14-48FOCTADDEA: 45 18,360.00 550.00
S4FF5451-471C-4F17-BE2T-BASSDIECFSDC 51 5,956.00 400,00
325FA073-D44A-24B0-B109-AD250924D38 75 18,352.00 350.00
FOCDF3FO-FOAD-4ETF-8793-6B1467000035 75 15,600.00 290.00 s

< >

zdll| [Trrstomata | [ concel |

Figure 3-4. The Navigator dialog when selecting multiple items
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Click Load.

While the data is being loaded, Power BI Desktop will display the
Load dialog and show the load progress for each selected table.

You can see this in Figure 3-5.
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X |
Load |

Dzata Stock
Evaluating...

Figure 3-5. The Load dialog displaying data load progress

11. The Power BI Desktop window will open and display the tables
that you selected in the Fields list in the Report window when you
click OK.

Tip When selecting multiple tables or views, you will only ever see the contents
of a single data source in the Navigator dialog. However, you can preview the
contents of any of the selected data sources (or even any that are not selected)
simply by clicking the table or view name. This will not affect the choice of selected
tables and views that you want to load into Power Bl Desktop.

Since this is very similar to the way in which you loaded data from Access in the
previous chapter, I imagine that you are getting the hang of how to use database sources
by now. Once again, the Navigator dialog is a simple and efficient way to select the
datasets that you want to use in your reports and dashboards.

Note You can enter the server IP address instead of the server name if you
prefer. If there are several SQL Server instances on the same server, you will need
to add a backslash and the instance name. This kind of detailed information can be
obtained from corporate database administrators (DBAS).
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Automatically Loading Related Tables

Relational databases are nearly always intricate structures composed of many
interdependent tables. Indeed, you will frequently need to load several tables to obtain
all the data that you need.

Knowing which tables to select is not always easy. Power BI Desktop tries to help you
by automatically detecting the links that exist in the source database between tables; this
way, you can rapidly isolate the collections of tables that have been designed to work
together.

Do the following to see a related group of tables:

1. Connect to the source database as described in the previous

section.

2. Inthe Navigator dialog, click a table that contains data that
you need.

3. Click the “Select related tables” button.

Any tables in the database that are linked to the tables that you selected in the
Navigator dialog are selected. You can deselect any tables that you do not want, of
course. More importantly, you can click the names of the selected tables to see their

contents.

Note Sometimes, you have to select several tables in turn and click “Select
related tables” to ensure that Power Bl Desktop will select all the tables that are
necessary to underpin your analysis.

Database Options

The world of relational databases is—fortunately or unfortunately—a little more complex
than the world of text and CSV files or MS Access data sources. Consequently, there are
a few comments to make about using databases as a data source—specifically, how to
connect to them.

First, let’s cover the initial connection to the server. The options are explained in
Table 3-3.
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Table 3-3. Database Connection Options

Option Comments

Server You cannot browse to find the server, and you need to type or paste the server
name. If the server has an instance name, you need to enter the server and the
instance. Your IT department will be able to supply this if you are working in a
corporate environment.

Database If you know the database, then you can enter (or paste) it here. This restricts

the number of available tables in the Navigator dialog and makes finding the
correct table or view easier. Otherwise, all the accessible databases—and all
the accessible tables they contain—uwill be visible.

SQL statement You can enter a valid snippet of T-SQL (or a stored procedure or a table-valued

function) that returns data from the database.

These options probably require a little more explanation. So let’s look at each one

in turn.

Server Connection

It is fundamental that you know the exact connection string for the database that you

want to connect to. This could be the following:

The database server name.

The database server name, a backslash, and an instance name (if
there is one).

The database server IP address.

The database server IP address, a backslash, and an instance name (if
there is one).

If the SQL Server instance is using a custom port, you must end the
server name with a comma followed by the port number. This is,
inevitably, a question for corporate DBAs.

If you are running a single SQL Server instance on your own PC,
then you can use the name localhost (or a period) to refer to the

local server.
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Note A database instance is a separate SQL Server service running alongside
others on the same physical or virtual server. You will always need both the server
and this instance name (if there is one) to successfully connect. You can also
specify a timeout period if you wish.

Most SQL Server instances host many, many databases. Sometimes, these can
number in the hundreds. Sometimes, inevitably, you cannot remember which database
you want to connect to. Fortunately, Power BI Desktop can let you browse the databases
on a server that you are authorized to access. To do this, do the following:

1. Inthe Power BI Desktop ribbon, click the small triangle at the
bottom of the Get Data button and then click SQL Server (or just
click the SQL Server button in the Home ribbon). The SQL Server
database dialog will appear.

2. Enter the server name in the Server text box and click OK. Do not
enter a database name. The Navigator window opens and displays
all the available databases, as shown in Figure 3-6. Of course, the
actual contents depend on the server that you are connecting to.
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o X
Navigator
o)
Display Options ~ P
4 ADAMOZ [8)
[ [ ElProcessing
b DWConfiguration
Databases _— 3 DWhiagnostics
2 DWQueue
[ PrestigeCars
b PrestigeCarsData
Expanded _E 2 B e T No items selected for preview
Database — O E DimClient
O E DimDate
OB DimGeography
Tablesand | O Dimvehice
Views OB FactSales
OB FactSalesinfo
L O E HolidayCalendar
2 Stuff

| Cancel |

Figure 3-6. The Navigator dialog when selecting databases

You can see from Figure 3-6 that if you click the small triangle to the left of a
database, then you are able to see all the tables and views that are accessible to you in
this database. Although this can mean an overabundance of possible choices when
looking for the table(s) or view(s) that you want, it is nonetheless a convenient way of
reminding you of the name of the dataset that you require.

Tip The actual databases that you will be able to see on a corporate server

will depend on the permissions that you have been given. If you cannot see a
database, then you will have to talk to the database administrators to sort out any
permission issues.

Searching for Databases, Tables, and Views in Navigator

If you are overwhelmed by the sheer volume of tables and views that appear in the left
panel of the Navigator dialog, then you can use Navigator’s built-in search facility to help
you to narrow down the set of potential data sources.
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Searching for Databases

To isolate specific databases, do the following:

1. Carry outsteps 1 and 2 in the earlier “SQL Server” section to
connect to a SQL Server instance without specifying a database.

2. Inthe Search box of the Navigator dialog, enter a few characters
that you know are contained in the name of the database that you
are looking for. Entering, for example, Prest on my server gives the
result that you see in Figure 3-7.

Navigator
Search
—[ prest x
Term
Display Options ~ [‘1
4 ADAMOZ

Fllte red b PrestigeCars
Select]on b PrestigeCarsData

PrestigeCarsDataWarehouse

No items selected for preview

Search results are limited to already expanded items

Cancel

Figure 3-7. Using Search with Navigator to find databases

Searching for Tables

If you are searching for tables, do the following:

1. In the Search box of the Navigator dialog, enter a few characters
that you know are contained in the name of the table or view that
you are looking for. Entering, for example, make on my server
gives the result that you see in Figure 3-8.
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o X
Navigator
make *x
Display Options ~ 2
4 [ ADAMO3
4 PrestigeCars
Filtered Tables OB DataMake
and Views 4 PrestigeCarsData
OB DataMake
Mo items selected for preview
Search results are limited to already expanded itemns
Cancel

Figure 3-8. Using Search with Navigator to find tables

When searching for objects, you can enter the text in uppercase or lowercase (at
least, this is the case with most SQL Server implementations), and the text can appear
anywhere in the names of the tables or views—not just at the start of the name. With
every character that you type, the list of potential matches gets shorter and shorter. Once
you have found the table or view that you are looking for, simply proceed as described
earlier to load the data into Power BI Desktop.

If your search does not return the subset of tables in any views that you were
expecting, all you have to do is click the cross at the right of the Search box. This cancels
the search and displays all the available tables, as well as clears the Search box.

If you are not convinced that you are seeing all the tables and views that are in the
database, then click the small icon at the bottom right of the Search box (it looks like a
small page with two green circular arrows). This is the Refresh button, which refreshes
the connection to the database and displays all the tables and views that you have
permission to see. Finally, it is worth noting that filtering tables can also be applied to
most data sources and not just databases. This covers Excel tables, worksheets, and
named ranges—among many other data sources. This is another example of how the
unified Navigator interface can help minimize the learning curve when it comes to
mastering Power BI Desktop.
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Note SQL Server databases can also be accessed using the DirectQuery option.
This technique is explained in the next chapter.

Database Security

Remember that databases are designed to be extremely secure. Consequently, you only
see servers, databases, tables, and views if you are authorized to access them. You might
have to talk to your IT department to ensure that you have the required permissions;
otherwise, the table that you are looking for could be in the database but remain

invisible to you.

Tip If you experience a connection error when first attempting to connect to SQL
Server, simply click the Edit button to return to the Microsoft SQL Database dialog
and correct any mistakes. This avoids having to start over.

Using a SQL Statement

If there is a downside to using a relational database such as SQL Server as a data source,
it is that the sheer amount of data that the database stores—even in a single table—can
be dauntingly huge. Fortunately, all the resources of SQL Server can be used to filter the
data that is used by Power BI Desktop before you even load the data. This way, you do
not have to load entire tables of data at the risk of drowning in information before you
have even started to analyze it.

The following are SQL Server techniques that you can use to extend the partnership
between SQL Server and Power BI Desktop:

¢ SQL SELECT statements
e Stored procedures
e Table-valued functions

These are, admittedly, fairly technical solutions. Indeed, if you are not a database
specialist, you could well require the services of your IT department to use these
options to access data in the server. Nonetheless, it is worth taking a quick look at these
techniques in case they are useful now or in the future.
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Any of these options can be applied from the SQL Server database dialog. Here is an
example of how to filter data from a database table using a SELECT statement:

1. Inthe Power BI Desktop ribbon, click the small triangle at the
bottom of the Get Data button and then click SQL Server. The SQL
Server database dialog will appear.

2. Enter the server name and the database.

3. Click the triangle to the left of Advanced options. This opens a box
where you can enter a SQL command.

4. Enter the SQL command that you want to apply. In this case, it
is SELECT CountryName, MakeName, ModelName, Cost FROM
Data.AllSales ORDER BY CountryName. This custom SQL will,
of course, only work on my database. You will need to enter
your own custom SQL SELECT clause. The dialog will look like
Figure 3-9.

SQL Server database

Server (D)
A% - || ADAMO3
Database (optional)

A% - PrestigeCars

Data Connectivity mode (D
* Import
O DirectQuery

4 Advanced options
Command timeout in minutes (optional)

SQL statement (optional, requires database)

SELECT CountryName, MakeName, ModelName, Cost
FROM Data.AllSales
ORDER BY CountryName

SQL Clause

o Include relationship columns
[ Navigate using full hierarchy
[ Enable SQL Server Failover support

OK Cance

Figure 3-9. Using SQL to select database data
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5. Click OK. You may get the Credentials and Encryption dialogs

appearing. A sample of the corresponding data is eventually

displayed in a dialog like the one shown in Figure 3-10.

ADAMO3: PrestigeCars

CountryName
Belgium
Belgium
Belgium
Belgium
Belgium
Belgium
Belgium
Belgium
Belgium
Belgium
France
France
France
France
France
France
France
France
France

France

6 The data in the preview has been truncated due to size limits.

MakeName
Aston Martin
Triumph
Aston Martin
Peugeot
Noble

Alfa Romeo
Triumph
Alfa Romeo
Peugeot
Triumph
Bugatti
Ferrari
Parsche
Jaguar
Bugatti
Rolls Royce
Porsche
Peugeot
Triumph
BMW

ModelName
Vantage
TRE
Rapide
205
ME00
Spider
Roadster
Giulia
205

TR4

57C

F40

959
XK120
57C
Silver Seraph
924

203

TR7
Alpina

Cost
100000
10000
69200
3160
23600
10000
18800
8400
760
5560
276000
215600
71600
17240
284000
56000
5040
1560
7912
17200

Load Transform Data i Cancel

Figure 3-10. Database data selected using the SQL Statement option

6. Click Load or Transform Data to continue with the data load

process. Alternatively, you can click Cancel and start a different

data load.

Tip When entering custom SQL (or when using stored procedures, as is
explained in the following section), you should, preferably, specify the database
name in step 3. If you do not give the database name, you will have to use a three-
part notation in your SQL query. That is, you must add the database name and a
period before the schema and table name of every table name used in the query.
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Stored Procedures in SQL Server

The same principles apply when using stored procedures of functions to return

data from SQL Server. You will always use the SQL Statement option to enter the
command that will return the data. Just remember that to call a SQL Server stored
procedure or function, you would enter the following elements into the Microsoft SQL
Database dialog:

e Server: <your server name>
e Database: <the database name>

e SQL Statement: EXECUTE (or EXEC) <enter the schema (if there is
one, followed by a period) and the stored procedure name, followed
by any parameters>

This way, either you or your IT department can create complex and secure ways
to allow data from the corporate databases to be read into Power BI Desktop from
databases.

To see this in practice, here is an example of using a SQL Server stored procedure to
return only a subset of the available data. The stored procedure is called
pr_DisplayUKClientData, and you apply it like this:

1. Inthe Power BI Desktop ribbon, click the small triangle at the
bottom of the Get Data button and then click SQL Server. The SQL
Server database dialog will appear.

2. Enter the server name and the database.

3. Click the triangle to the left of Advanced options. This opens a box
where you can enter a SQL command.

4. Enter the SQL command that you want to apply. In this case, it is
EXECUTE dbo.pr DisplayUKClientData. The dialog will look like
Figure 3-11.
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SQL Server database

Server(D
A% ~ || ADAMO3
Database (optional)

B -

A PrestigeCars

Data Connectivity mode
* Import
O DirectQuery

4 Advanced options

Command timeout in minutes (optional)

SQL statement (optional, requires database)

EXECUTE dbo.pr_DisplayUKClientData

¥ Include relationship columns
[ Navigate using full hierarchy
[ Enable SQL Server Failover support

Figure 3-11. Using SQL to select database data using a stored procedure

5. Click OK. A sample of the corresponding data is returned to the
Navigator.

6. Click Load or Transform Data to continue with the data load
process. Alternatively, you can click Cancel and start a different
data load.

The data that is returned in this example is only a subset of the available data that
has been selected by the stored procedure. You need to be aware that stored procedures
can perform a multitude of tasks on the source data. These can include selecting, sorting,
and cleansing the data.
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Note You will need to use stored procedures from your SQL Server database to
return data. Stored procedures can be created and supplied by your IT department.

Stored procedures often require parameters to be added after the stored procedure
name. This is perfectly acceptable when executing a stored procedure in Power BI. An
example of one way of using a parameter in SQL Server would be

EXECUTE dbo.pr DisplayUKClientData 2020

The key thing to remember—and to convey to your IT department—is that the SQL
that Power BI expects is the flavor of SQL that the source database uses. So for SQL
Server, that means using T-SQL. In fact, this SQL becomes a “pass-through” query that is
interpreted directly by the underlying database.

Note A SQL statement or stored procedure will only return data as a single table.
Admittedly, this table could contain data from several underlying tables or views

in the source database, but filtering the source data will prevent Power Bl Desktop
from loading data from several tables as separate queries. Consequently, you could
have to create multiple queries rather than a single load query to get data from

a coherent set of tables in the data source as Power Bl will only accept the first
result set from a stored procedure (if the stored procedure returns multiple tables
of data).

Oracle Databases

There are many, many database vendors active in the corporate marketplace today.
Arguably the most dominant of them is currently Oracle. While I have used Microsoft
data sources to begin the journey into an understanding of how to use databases with
Power BI Desktop, it would be remiss of me not to explain how to access databases from
other suppliers.

So now is the time to show you just how open-minded Power BI Desktop really is. It
does not limit you to Microsoft data sources—far from it. Indeed, it is every bit as easy to
use databases from other vendors as the source of your analytical reports. As an example
of this, let’s take a look at loading Oracle data into Power BI Desktop.
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Installing and configuring an Oracle database is a nontrivial task. Consequently, I am
not providing an Oracle sample database but will leave you either to discover a corporate
database that you can connect to or, preferably, consult the many excellent resources
available that do an excellent job of explaining how to set up your own Oracle database
and install the sample data that is available.

Be aware that connecting to Oracle will require installing Oracle client software on
the computer where you are running Power BI Desktop. This, too, can be complex to set
up. So you might need some help from a corporate resource if you are planning to use
Oracle data with Power BI Desktop.

Should you be feeling brave, you can use the following URLSs to find the Oracle client
software. For 64-bit versions of Power BI Desktop, use the following link to download
and install the 64-bit Oracle client:

www.oracle.com/database/technologies/odac-downloads.html

This link was active as this book went to press.

If you need to check which version of Power BI Desktop you are using (32 bit or 64
bit), click File » Help » About. You will see a dialog that tells you which version you
are using.

So assuming that you have an Oracle database available (and that you know the
server name or SID as well as a valid username and password), the following steps
show how you can load data from this particular source into Power BI Desktop. I will be
using standard Oracle sample data that is often installed with sample databases in this
example.

1. Open a new Power BI Desktop application.
2. Inthe Power BI Desktop Home ribbon, click Get Data.
3. Inthe Get Data dialog, click Database on the left.

4. Click Oracle database on the right. The dialog will look like
Figure 3-12.
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Database

G
S

Template Apps

X

SQL Server database

Access database

SQL Server Analysis Services database
Oracle database
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IBM Informix database (Beta)

IBM Netezza

MySQL database

PostgreSQL database

Sybase database

Teradata database

SAP HANA database

SAP Business Warehouse Application Server
SAP Business Warehouse Message Server
Amazon Redshift

Impala

G (e |

Figure 3-12. Connecting to an Oracle database

5. Click Connect. The Oracle database dialog will appear.

6. Enter the server name in the Server text box. This will be the name

of your Oracle server or one of the Oracle server resources used by

your organization. The dialog will look like Figure 3-13.
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Oracle database

Server

A8 - [myOracIe J

Data Connectivity mode ©
* Import
O DirectQuery

b Advanced options

Figure 3-13. The Oracle database dialog

7. Click OK. The Oracle database security dialog will appear.

Assuming that you are not authorized to use your Windows login
to connect to the database, click Database on the left of the dialog.

8. Enter the username and password that allow you to log in to
Oracle. You can see this dialog in Figure 3-14.

Windows myoracle

Use your Windows credentials to access this database.

Database

* UJse my current credentials

O Use alternate credentials

User name

Figure 3-14. The Oracle database security dialog

Back Connect

Cancel |

Cancel
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9. Click Connect. Power BI Desktop will connect to the server and
display the Navigator dialog containing all the tables and views
in the database that you have permission to see on the server you
selected. In some cases, you could see a dialog saying that the
data source does not support encryption. If you feel happy with an
unencrypted connection, then click the OK button for this dialog.

10. Expand the HR folder. This is a standard Oracle sample schema
that could be installed on your Oracle instance. If not, you will
have to choose another schema. Click the check boxes for the
tables that interest you. The data for the most recently selected
data appears on the right of the Navigator dialog, as shown in
Figure 3-15.

Navigator

P REGIONS

L3 REGION_ID REGION_MAME HRLCOUNTRIES
GSMADMIN_INTERNAL 1 Europe Tadie

Display Options =

GSMCATUSER 2 Americas Tatie
GSMUSER 3.Asia Tasie
i 4 Midale East and Africa Tasle

- HE 132

EMP_DETAILS VIEW

14

RN N O R
B B8 a8aasrt

COUNTRIES

DEPARTMENTS
EMPLOYEES
JOB_HISTORY
JOBS
LOCATIONS
REGIONS

=

LEACSYS
MOCATA

Of

ONMSYS
ORACLE_ OCM
CRDOATA

POBADMIN s

Seiect Retated Tabies Loal -1

Carcel

Figure 3-15. The Navigator dialog using Oracle data
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11. Click Load. The Power BI Desktop window will open and display
the tables that you selected in the Fields list in the Report window
when you click OK.

If you have already followed the example earlier in this chapter to load data from
SQL Server, you will probably appreciate how much the two techniques have in
common. Indeed, one of the great advantages of using Power BI Desktop is that loading
data from different data sources follows a largely similar approach and uses many of the
same steps and dialogs. This is especially true of databases, where the steps are virtually
identical—whatever the database.

Of course, no two relational databases are completely alike. Consequently, you
connect to an Oracle instance (or server) but cannot choose a database as you can in
SQL Server (or Sybase, for instance). Similarly, where Oracle has schemas to segregate
and organize data tables, SQL Server has databases. Nonetheless, the Power BI Desktop
Navigator will always organize data into a hierarchy of folders so that you can visualize
the data structures in a clear, simple, and intuitive manner, whatever the underlying
database.

Note Oracle databases can also be accessed using the DirectQuery option. This
technique is explained in the next chapter.

Other Relational Databases

Table 3-1 at the start of this chapter contains the list of relational databases that Power
BI Desktop could connect to as this book went to press. I imagine that the list has grown
since this book was published. However, the good news is that you probably do not need
much more information to connect to any of the databases that are available for you

to use as data sources. Simply put, if you know how to connect to one of them, you can
probably connect to any of them.

So I am not going to fill out reams of pages with virtually identical explanations of
how to get data from a dozen or more relational databases. Instead, I suggest that you
simply try to connect using the techniques that you have learned in this chapter for
Oracle and SQL Server.
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Be warned, though, that to connect to a relational database, you will inevitably need
to know the following details:

e The server name
e A database name (possibly)

e Avalid username (depending on the security that has been
implemented)

e Avalid password for the user that you are connecting as (this, too,
will depend on the security in place)

However, if you have these elements, then nothing should stop you from using a
range of corporate data sources as the basis for your analysis with Power BI Desktop. You
will, of course, need all the necessary permissions to access the database and the data
that it contains.

It is also worth knowing that connecting to DB2, MySQL, PostgreSQL, Sybase, IBM
Informix, IBM Netezza, SAP HANA, or Teradata can require not only that the database
administrator has given you the necessary permissions but also that connection software
(known as drivers or providers) has been installed on your PC. Given the “corporate”
nature of the requirements, it may help if you talk directly to your IT department to get
this set up in your enterprise IT landscape.

One way to find out if the software that is required to enable a connection to a
specific database has been installed is to select the database from the list available in the
Get Data dialog. If the drivers have not been installed, you will see a warning similar to
the one in Figure 3-16.
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MySQL database

This connector requires one or more additional components to be
installed before it can be used.

Learn more

Figure 3-16. The missing driver alert

Clicking the “Learn more” link will take you to the download page for the missing
drivers. You will have to install all the required additional components before attempting
to connect to the database again. Be warned, however, that configuring data providers
can, in some cases, require specialist knowledge as well as access rights on the computer
where the drivers have to be installed.

In some cases, you may see the alert shown in Figure 3-17.

Connecting to a third-party service

The MariaDB connector relies on a third-party service. As such, features and availability may vary over time. We
attempt to release updates when changes occur, but can't guarantee the results of your queries when using this
connector.

Learn more about the service used for the MariaDB connectot

[ Don't warn me again for this connector

g [ |

Figure 3-17. The third-party driver alert

If you feel happy continuing with the potential limits of such a connection, then
continue to load your data.

70



CHAPTER 3  LOADING DATA FROM DATABASES AND DATA WAREHOUSES

Microsoft SQL Server Analysis Services
Data Sources

An Analysis Services database is a data warehouse technology that can contain vast
amounts of data that has been optimized to enable decision-making. SSAS cubes
(as these databases are also called) are composed of facts (measures or values) and
dimensions (descriptive attributes).

In fact—and with apologies to data warehouse purists—an SSAS cube is, essentially,
a gigantic pivot table. So if you have used pivot tables in Excel, you are ready to use data
warehouse sources in Power BI Desktop.

Note In this section, | will be explaining access to dimensional (disk-based) SSAS
data warehouses. | explain fabular SSAS in the next section.

If your workspace uses Analysis Services databases, you can access them by doing
the following steps:

1. Inthe Power BI Desktop ribbon, click Get Data » More. Click
Database on the left of the Get Data dialog and select SQL Server
Analysis Services database in the Get Data dialog.

2. Click Connect. The SQL Server Analysis Services database dialog
will appear.

3. Enter the Analysis Services server name and the database
(or “cube”) name. The database I am using here is called
CarSalesOLAP; you will have to specify your own SSAS database
name. In any case, you will need to know and use the name
of your own SSAS server and database. The dialog will look
something like the one shown Figure 3-18.
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SQL Server Analysis Services database

Server (D
A% - || ADAMONSSASDIM2014

Database (optional)
48 = || CarSalesOLAP

% Import

> MDX or DAX query (optional)

Figure 3-18. Connecting to an SSAS (multidimensional) database

4. Click OK. If this is the first time that you are connecting to the
cube, then the Access SQL Server Analysis Services dialog
will appear so that you can define the credentials that you are
using to connect to the Analysis Services database, as shown in
Figure 3-19.

_ Access SQL Server Analysis Services

‘ Windows adamO03\sssasdim2016;CarSalesOLAP

Use your Windows credentials to access Analysis Services.

Basic

® Use my current credentials
Microsoft account ) Use alternate credentials

User name

Password

Select which level to apply these settings to

| adamOB\sssasdim2016_ ]

Back Connect

Figure 3-19. SQL Server Analysis Services credentials dialog

5. Accept or alter the credentials and click Connect. The Navigator
dialog will appear.
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6. Expand the folders in the left pane of the dialog. This way, you
can see all the fact tables and dimensions contained in the data
warehouse.

7. Select the fact tables, dimensions, or even only the dimension
elements and measures that you want to load. The dialog will look
something like Figure 3-20.

o X
Navigator
A Car Sales Datawarehouse &
Display Options = 2 Dim € Lient.Client Name Dim € Lient.Client K Dim Country Name  Di 5K
4 [ ADAMONSSASDIM2014: CarSalesOLAP [1] Alda Matars 1 United Kingdom s n
Aldo M ited Ki
Pl Car Sales Datawarehouss [1] £ oas 1 DARCO o e
Aldo Motors 1 United Kingdom 5
4 Car Sales Datawarehouse [4] B ”:
Aldo Moters 1 United Kingdom 5
410 Car Sales Data [9] Aldo Mators 1 United Kingdem 5
U | Car Sales Data Count Alde Maotors 1 United Kingdom 5
# wil CostPrice Aldo Mators 1 United Kingdem 5
¥ il Delivery Charge Aldo Motors 1 United Kingdom 5
Aldo Mators 1 United Kingdom 5
# gl Labor Cost S
Aldo Motors 1 United Kingdom 5
# a1l Reporting Month Aldo Motors 1 United Kingdom 5
# ull Reporting Year Aide Meotors 1 United Kingdem H
¥ gl Sale Price Aldo Motaors 1 United Kingdom 5
“ Spare Parts Aldo Motors 1 United Kingdom 5
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Aldo Motors 1 United Kingdom 5 e
< >
Load Transform Data Cancel

Figure 3-20. Selecting attributes and measures from an SSAS cube

8. Click Load. The Power BI Desktop window will open and display
the measures and attributes that you selected in the Fields list in
the Report window.

Note If you did not enter the cube (database) name in step 3, then the Navigator
dialog will display all the available cubes on the SSAS server. From here, you can
drill down into the cube that interests you to query the data you require.
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SSAS cubes are potentially huge. They can contain dozens of dimensions, many
fact tables, and literally thousands of measures and attributes. Understanding
multidimensional cubes and how they work is beyond the scope of this book.
Nonetheless, it is important to understand that for Power BI Desktop, a cube is just
another data source. This means that you can be extremely selective as to the cube
elements that you load into Power BI Desktop and only load the elements that you need
for your analysis. You can load entire dimensions or just a few attributes, just like you can
load whole fact tables or just a selection of measures.

Note You can filter the data that is loaded from an SSAS cube by expanding the
MDX or DAX query (optional) item in the SQL Server Analysis Services database
dialog. Then you can enter an MDX query in the box that appears before clicking
OK. Be warned that “classic” (on-disk) SSAS cubes use queries written in MDX—a
specialist language that is considered not easy to learn. The good news is that if
an Analysis Services expert has set up a cube correctly, you can see SSAS display
folders in the Query Editor.

Analysis Services Cube Tools

Analysis Services data sources allow you to tweak the selection of source elements in a
way that is not available with other data sources. Essentially, you have two extra options:

¢ Add Items

e Collapse Columns

Add ltems

When using an SSAS data source, you can at any time add any attributes or measures
that you either forgot or thought that you would not need when setting up the initial
connection.
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1. In Power BI Desktop, click the Edit Queries button. The Power BI
Desktop Query Editor window will be displayed. Assuming that
there is only one query, the Manage ribbon will appear, as shown
in Figure 3-21. Otherwise, click the SSAS query that you have
previously established.

o H= CubeTools  Untitled - Power Query Editor - o ®
:m Home  Tandom  AddColmn  View  Help | Manage ]
+.Aa T a
L,
Add  Collapse 5
Rem:  Columns
Modify )
Queries [1] 5 S | = cube.Tramsform(sCar Sales Datawarencuse2”, v || Query Sevings L |
O Car Sales . &% pimc - | B Dim C Uier.Client 5K ~| A% Dim Geography. tame [+ | B Dim [+ |4
1 Algo Mators 1 United Kingdom 5 jiame,
2 | Aldo Matars 1 United Kingdom 5 A Ko Sales Dotaverehouia 4
3 Aldo Motors 1 United Kingdom 5 All Properties L
4 Aldo Mators 1 United Kingdam 5
4 APPLIED STEPS
5 | Aldo Motars 1 United Kingdom 5
& Aldo Motors 1 United Kingdom H Source
7 Ao Motors 1 United Kingdom 5 Hnioaton
& AldoMotors 1 United Kingdom s axpogectms
9 | Aldo Mators 1 United Kingdom 5
10 | Alda Matars 1 United Kingdom 5
11 Aldo Motors 1 United Kingdom 5
12 Aldo Motors 1 United Kingdom 5
13 Aldo Mators 1 United Kisgdom 5
14 | Aldo Mators 1 United Kingdom 5
15  Aldo Motors 1 United Kingdom 5
16 Alda Mators 1 United Kingdom 5
17 Aldo Maotors 1 United Kingdam 5
18  Aldo Motars 1 United Kingdom H
19 | Aldo Mators 1 United Kingdom 5
20 | Aldo Matars 1 United Kingdom 5
21  Aldo Motors 1 United Kingdom 5
22 | Alda Mators 1 United Kingdom 5
23 | Aldo Mators 1 United Kingdom 5
24 Aldo Motars 1 United Kingdom 5
25 | Alde Mators 1 United Kisgdom 5
26 | Aldo Matars 1 United Kingdom 5
27  Aldo Motars 1 United Kingdom 5
28 | Ambassador Cars 2 usa & vt
| R >
11 COLUMNS, 302 ROWS  Column profiling based en top 1000 rews PREVIEW DOWNLOADED AT 1353

Figure 3-21. Cube Tools

2. Inthe Manage ribbon, click the Add Items button. The Add Items
dialog will appear.

3. Expand any measure groups and select all the measures and
attributes that you want to add, as shown in Figure 3-22.
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Add ltems

Select dimensions and measures to add to the query.

4 [ Car Sales Datawarehouse [4]
P Car Sales Data [9]
1 wil Car Sales Data Count
1 gl Cast Price
] ail Delivery Charge
1wl Labor Cost
1 ail Reporting Month
¥ 1l Reporting Year
¥ | Sale Prica
1wl Spare Parts
1 gl Total Disesunt
b [ 127 Dim C Lient
b [ [2] Dim Geography
b [ ] Dim Vehicle

There are no variables available for this data source.

0K Cancel

Figure 3-22. The Add Items dialog

4. Click OK.

5. Inthe Power BI Desktop Query Editor, activate the Home ribbon
and click Close & Apply.

Any changes that you made are reflected in the data, and the selected measures and
attributes are added as new columns at the right of the dataset.

Note Power Bl Desktop Query will not detect if any new measures and attributes
that you add are already in the dataset. So if you add an element a second time, it
will appear twice in the query.
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Collapse Columns

Do the following to remove any columns that you no longer require from the data source
(which can accelerate data refresh):

1. Inthe Query pane, click the SSAS query that you have
previously established. (The sample data for this connection
will be displayed in the center of the Query window—this is yet
another term for the Query Editor window.) The Manage ribbon
will appear.

2. Inthe Manage ribbon, click the Collapse Columns button.

The columns are removed from the connection to the SSAS cube and, consequently,
from the Fields list at the right of the Power BI Desktop window. They are also removed
from any visualizations that use them.

Note Removing columns from Power Bl Desktop Query can have a serious
domino effect on reports and dashboards that prevents visuals from displaying
correctly. Consequently, you need to be very careful when removing them.

SSAS Tabular Data Warehouses

The previous section showed you how to connect to a “classic” SQL Server Analysis
Services cube. However, there are now two types of SQL Server Analysis Services data
warehouses:

o The “traditional” dimensional cube
o The “newer” tabular data warehouse

As more and more data warehouses (at least the ones that are based on Microsoft
technologies) are being built using the newer, tabular technology, it is probably worth
your while to see how quickly and easily you can use these data sources with Power BI
Desktop. Indeed, the steps that you follow to connect to either of these data warehouse
sources are virtually identical. However, as Power BI is rapidly becoming the tool of
choice to query tabular data warehouses, it is certainly worth a few minutes to learn how
to connect to SSAS tabular (as it is often called, for short).
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In the Power BI Desktop ribbon, click Get Data » More »
Database and select SQL Server Analysis Services database in the
Get Data dialog.

Click Connect. The SQL Server Analysis Services database dialog
will appear.

Enter the Analysis Services server name and the tabular database
name (we don’t tend to call these cubes). Here, the database is
CarSalesTabular on my PC; you will have to specify your own
tabular database name. In any case, you will need to use the name
of your own SSAS server.

Click Import.
The dialog will look like Figure 3-23.

SQL Server Analysis Services database

Server (&)

A2 - || ADAMO3
Database (optional)

a8 = || CarSalesTAbulsr

= Import
Connect live

b MDX or DAX query (optional)

Figure 3-23. Connecting to an SSAS (multidimensional) database
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Click OK. If this is the first time that you are connecting to the
tabular warehouse, then the Access SQL Server Analysis Services
dialog will appear so that you can define the credentials that you
are using to connect to the Analysis Services database, where you
will have to accept or alter the credentials and click Connect. The
Navigator dialog will appear.

Expand the folders in the left pane of the dialog. This way, you can
see all the tables contained in the data warehouse. These may—or
may not—be structured as facts and dimensions as was the case
with a “classic” SSAS data warehouse.
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8. Select the tables that you want to load. The dialog will look
something like Figure 3-24.

Navigator
P Model )
Display Options - 2 Clients.Address1 Clients.Address2 Clients.ClientlD Clients.ClientiName
d F': ADAMO3: CarSalesTAbular [1] null null 8 Voitures Diplomatiques 5.
> Model 1] null null § Voitures Diplomatiques S,
null null 9 Voitures Diplomatiques 5.
4 Model [6] e - =
null null § Voitures Diplomatiques 5.
P [__ Clients null null 9 Voitures Diplomatiques 5.
b ],_: Colers null null 9 Voitures Diplomatiques S.
b ¥ |27 Countries null null 9 Voitures Diplomatiques 5.
v B L_: irotaliies null null 9 Voitures Diplomatiques 5.
. . . null null § Voitures Diplomatiques $.
b ¥ 120 Invoices
null null 9 Voitures Diplomatiques S.
> ¥ |2 Stock null null 9 Voitures Diplomatiques 5.
null null 9 Voitures Diplomatiques 5.
o The data in the preview has been truncated due to size limits.
< >
Load Transform Data Cancel

Figure 3-24. Selecting attributes and measures from an SSAS tabular data source

9. C(lick Load. The Power BI Desktop window will open and display
the measures and attributes that you selected in the Fields list in
the Report window.
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Tip You can filter the data that is loaded from an SSAS tabular database by
expanding the MDX or DAX query (optional) item in the SQL Server Analysis
Services database dialog. Then you can enter a DAX query in the box that appears
before clicking OK. SSAS tabular databases use queries written in DAX, which is
the language that Power Bl itself uses to filter and calculate data. You can learn
about DAX in the companion volume “Pro DAX and Data Modeling with Power Bl
Desktop.”

Import or Connect Live/DirectQuery

So far in this chapter, I have suggested that you use the Import option when sourcing
data from Microsoft SQL Server databases and data warehouses. This is because

the alternative, Connect Live (for SSAS data sources) and DirectQuery (for database
sources), is such an important part of Power BI Desktop that I have preferred to make it
the subject of a whole separate chapter. You will discover how to use this far-reaching
and impressive technology in the next chapter.

Other Database Connections

Power BI Desktop does not limit you to a predefined set of available data sources.
Provided that your source database comes complete with one of the generic data
providers—ODBC or OLE DB—then Power BI Desktop can, in all probability, access
these sources too. You will learn about these in Chapter 6.

Conclusion

In this chapter, you have seen how to connect Power BI Desktop to some of the plethora
of databases and data warehouses that currently exist. Moreover, you have seen that
Power BI Desktop comes equipped “out of the box” with connections to most of the
databases that currently exist in a corporate environment.
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Despite their usefulness in storing and structuring large quantities of information,
corporate databases can present one small drawback: the time that it can take to
load the data from the database into Power BI Desktop’s in-memory data model. The
development team at Microsoft is clearly aware of this potential shortcoming and has
come up with a solution, called DirectQuery (or Connect Live), which you can discover
how to implement in the next chapter.
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DirectQuery and
Connect Live

The previous chapter showed you how to access data from a range of database and data
warehouse sources. This process is both simple and efficient, as you saw. However, there
is one stage in the process of fetching data that can take a little time, especially if you
are dealing with large datasets. This is the “load” phase where the data from the source
system is transferred into the Power BI Desktop in-memory model and compressed.

The Power BI development team has clearly looked hard at this question and has
come up with a potentially far-reaching solution: connect directly to the data source
and avoid having to download the data. This technique is called DirectQuery. It is
worth noting that Microsoft now calls the direct data connection to SQL Server Analysis
Services “Connect Live.” However, I will consider this to be, nevertheless, part of the
DirectQuery technological approach.

In this chapter, we will take a look at when you can use DirectQuery in Power BI
Desktop and what the advantages (and, of course, any drawbacks) are to using these
data connection methods. Then you will see how to use database sources for Power BI
by learning how to swap database connections and modify access permissions when
connecting to databases.

DirectQuery and Connect Live

To begin with, you need to know that DirectQuery (and Connect Live) currently only
works with a few of the available data sources that Power BI Desktop can connect to.
At the time of writing, some of these (and this list is not exhaustive) are

e SQL Server database (on-premises and in Azure)

e SQL Server Analysis Services (“classic” SSAS and tabular)
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Power BI Datasets

Oracle database

Teradata database

PostgreSQL

SAP HANA

SAP Business Warehouse Message Server
SAP Business Warehouse Server
Azure SQL Database

Azure SQL Data Warehouse (now called Azure Synapse Analytics)
Amazon Redshift

AtScale cubes

Azure HDInsight Spark

Denodo

Exasol

Essbase

HDInsight Interactive Query
Impala

Snowflake

Spark

Azure Databricks

Actian

Amazon Athena

Google BigQuery

IBM Netezza
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DirectQuery is different from the more traditional data load methods for the
following reasons:

¢ You do notload the data into Power BI Desktop. Instead, you use the
data directly from the database server.

e Because you are not loading a copy of the data into Power BI Desktop,
you cannot work offline. You need to be able to connect to the source
database or data warehouse to use the data.

« The connection to the source database or data warehouse—and the
consequent availability of the data for analysis—is usually extremely

fast, if not instantaneous.

e The datais fetched specifically for the requirements of each new
visual that you create.

¢ You have all the data that is in the source database or data warehouse
available.

o Datais refreshed every time you apply a slicer or a filter.

e You can also connect to other data sources if you are using
DirectQuery. This means that you can mix data from DirectQuery
sources and those loaded into Power BI Desktop.

There are several very valid reasons why you might want to use DirectQuery:

o Itlets you build visualizations over very large datasets, where it would
otherwise be unfeasible to first import all of the data.

o It allows for enhanced security as data only transits through the
Power BI Service and is not duplicated outside the enterprise or its
other cloud repositories.

e You are sure of seeing the latest data always.

o Itenables near real-time reporting (assuming a fast network
connection to a sufficiently powerful database server).

e Security rules are defined in the underlying source that connects to
the data source using the current user’s credentials or the defined
user in the gateway (for many data sources).
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o Data sovereignty requirements can be respected.

o Itapplies data warehouse (SSAS/SAP) measures at the correct
granularity.

There is, unfortunately, one fairly serious potential drawback to DirectQuery:

o Fetching data for multiple dashboard visuals can be unacceptably
slow in some cases. This will depend on the data source, the network

connection, and other elements.

o DirectQuery may work well when only one or two users are accessing
a dashboard. However, it can grind to a halt when the number of
users scales to the dozens—or hundreds.

Microsoft SQL Server Data

As a first example of DirectQuery at work, I will use a Microsoft SQL Server database as
the data source. The steps are as follows:

1. Open a new Power BI Desktop application.

2. Inthe Power BI Desktop ribbon, click the small triangle at the
bottom of the Get Data button and then click SQL Server. The SQL
Server database dialog will appear.

3. Enter the server name in the Server text box. This will be the name
of your SQL Server or one of the SQL Server resources used by
your organization.

4. Enter the database name; if you are using the sample data, it will
be CarSalesData.

5. Select the DirectQuery button. The dialog will look like Figure 4-1.
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X
SQL Server database
Server ()
A8 - | ADAMO3
Database (optional)
& -
Data Connectivity mode (0
Direct _E
Query
> Advanced options

Figure 4-1. The Microsoft SQL Server database dialog

6. Click OK. The credentials dialog will appear. Define the type of
credentials that you want to use, as you did in Chapter 3.

7. Click Connect. Power BI Desktop will connect to the server and
display the Navigator dialog containing all the tables and views
in the database that you have permission to see on the server you
selected. In some cases, you could see a dialog saying that the
data source does not support encryption. If you feel happy with an
unencrypted connection, then click the OK button for this dialog.

8. Click the check boxes for the Clients, Colors, Countries, Invoices,
InvoiceLines, and Stock tables. The data for the most recently
selected data appears on the right of the Navigator dialog.

9. Click Load. Power BI Desktop will display the list of source tables
for which it is establishing a connection. You can see this in
Figure 4-2.
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Create connections

= DimCLient -
Waiting for other queries...

: DimDate
Evaluating...

= DimGeography
Evaluating...

 DimVehicle

Waiting for other queries...

14
w

: Factsel

Waiting for other queries...

Cancel

Figure 4-2. Creating DirectQuery connections

10. The Power BI Desktop window will open and display the tables
that you selected in the Fields list in the Report window. You can
see this in Figure 4-3.
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Build visuals with your data

Swlect or drag fatidds from the Fislds pane onto the report canvas,

“

w

Figure 4-3. Power BI Desktop using a direct connection

This is so similar to the process that you saw as the first section of the previous

chapter that you can be forgiven for asking, “So what'’s the difference?” Well there are a

few differences, but they are so subtle as to be nearly invisible:

There was no data load phase. When you clicked Load in step 9,
the Power BI Desktop window appeared almost instantaneously.
This is why the dialog that appeared briefly in step 9 says “Create
Connections” instead of “Load Data.”

When you create Power BI Desktop visuals, they take longer to
populate with data and display. For large source datasets, this delay
can be considerable.

To be slightly technical, what Power BI Desktop has done here is

to query only the metadata from the source system. As metadata is
nothing more than the description of the data and the data structures
(or “data about data”), the process is extremely rapid as very little
information is sent back from the server to Power BI Desktop. This is
why establishing a DirectQuery connection is so fast, initially.

You cannot access the underlying tables of data. This is why only the
Report and Model icons are available.
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By deciding to use DirectQuery, you have adopted a different logic to how the data
is stored. Instead of copying all the selected source data into Power BI Desktop, you are
leaving the data where it is (in SQL Server in this example) and only importing the data
that describes the data—the metadata. So instead of needing all the data in Power BI
Desktop before you can do any analysis, you can access only the data that you need, as
and when you need it. Nevertheless, you can use this data as a basis for the data mashup
and shaping that are described in Chapters 7-14. So you can add calculations and tweak
the data (with a few limitations, at least) just as you can if you have loaded all the source
data into Power BI Desktop before you begin your analysis.

In deciding to use DirectQuery, you have, in essence, accepted a trade-off. Using
DirectQuery implies that

e You will gain time through notloading the data into the Power BI
Desktop in-memory model.

e Opening the report in Power BI Desktop, and choosing Refresh, will
update the fields in the model to reflect metadata changes.

e You will query the data source every time that you create, modify,
or filter a Power BI Desktop visual—but only for the subset of the
data that is required for the specific visual that you are creating or
modifying.

e When you refresh the data, you will not reload all the data into
memory as is the case when importing data. Power BI Desktop will
only query the database for the data that is actually required to
display the visuals that you have created.

e Slicing data can take longer when using DirectQuery because all the
Power BI Desktop visuals are requeried.

e Some of the data mashup techniques that you will discover in
Chapters 7-12 cannot be used. Fortunately, these are fairly rare

occurrences.

o When the data necessary to service the request has recently been
requested, Power BI Desktop uses recent data to reduce the time
required to display the visualization. However, selecting Refresh from
the Home ribbon will ensure all visualizations are refreshed with
current data.
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However, if you have a largely clean and coherent set of source data—such as data
from a corporate data warehouse, where the “heavy lifting” required to make the data
reliable and usable has already been carried out—then DirectQuery can enable access
to very large data sources. And you are absolutely certain to be seeing the current data
as well.

Note You can equally well use a T-SQL query or a SQL Server stored procedure
to return data over a DirectQuery connection. Simply expand the Advanced Options
section of the connection dialog in step 5 (see Figure 4-1) and enter or copy the
SQL text to execute as described in the previous chapter for loading data from
SQL Server.

To give a balanced picture (and despite a heartfelt appreciation of the usefulness of
DirectQuery), I have to admit that there are a few drawbacks to this connection type that
you have to be aware of:

e The time taken to return queries from large databases can
be extremely off-putting for users. They may have to wait an
unacceptably long time to see the visuals loaded or updated.

e You cannot (for the moment at least) specify a stored procedure in
the Advanced Options as the data source.

e The time required to refresh a visual is dependent on how long the
data source takes to respond and return the results from the query.

e You can only return a maximum of one million records to Power BI
Desktop when using DirectQuery. Fortunately, this threshold is a
row limit, and not a limit on the source data. So if you are aggregating
a billion-record data source but only returning 999,999 summary
records, then the query will work.

o Really complex DAX queries simply will not work when using
DirectQuery. The only solution to force complex queries to work
is to switch back to loading the source data into the in-memory
data model.
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Selecting File » Options and Settings » Options » DirectQuery

and then “Allow unrestricted measures in DirectQuery mode” will
prevent Power BI Desktop from applying built-in limitations to DAX
expressions. However, this can make some queries extremely slow, as

the conversion from DAX to SQL is not always efficient.

DAX Time Intelligence (as described in the companion volume “Pro
DAX and Data Modeling”) is not available with DirectQuery. Instead,
more complex DAX functions have to be developed.

Some capabilities in the Power BI Service (such as Quick Insights) are
not available for datasets using DirectQuery.

There is limited complexity available for SQL queries.
Date/time support is only to one-second accuracy.

Calculated columns are limited to being intrarow, as in, they can only
refer to values of other columns of the same table, without the use of
any aggregate functions.

It is not possible to use the clustering capability to automatically
find groups.

To end on a positive note, DirectQuery does come with the following advantages:

Reports created using DirectQuery can, of course, be published to the
Power BI Service.

The 1GB limit on the dataset size in Power BI Desktop does not apply
to DirectQuery connections.

Note
required for a visualization, then it will use the existing data that has been cached
to avoid placing undue stress on the source server as well as to enhance the user
experience. Consequently, you need to refresh the data if you want to be sure that
you are looking at the most up-to-date information and you suspect that the data
in the source has been updated recently.

If Power Bl Desktop has recently requested the data from the server that is
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SQL Server Analysis Services Dimensional Data

Another data source that can use DirectQuery (which uses the variant that Microsoft
calls “Connect Live”) is the SQL Server Analysis Services dimensional data warehouse—
or “classic SSAS” as it is also known. Although a Live Connection to a classic SSAS
dimensional data warehouse is very similar to loading data from SSAS into Power BI
Desktop, there are a few differences that might make you prefer this method.

Note Live Connection to a tabular data warehouse will only work if you are using
SQL Server 2012 SP1 CU4 or greater. In this case, you have to have an Enterprise
or Business Intelligence Edition unless you are using SQL Server 2016 or greater,
in which case standard edition may be used.

Setting up a Live Connection to classic SSAS requires the following steps:

1. Inthe Power BI Desktop ribbon, click Get Data » More »
Database and select SQL Server Analysis Services database in the
Get Data dialog.

2. Click Connect. The SQL Server Analysis Services database dialog
will appear.

3. Enter the Analysis Services server name and the database (or
“cube”) name, if you know it. In this example, the database is
named CarSalesOLAP; of course, you will have to specify your
own SSAS database name. In all cases, you will need to use the

name of your own SSAS server.
4. Select the Connect live (or, in some cases, DirectQuery) button.

5. Click OK. If this is the first time that you are connecting to the
cube, then the Access SQL Server Analysis Services dialog will
appear so that you can define the credentials that you are using to
connect to the Analysis Services database.

6. Accept or alter the credentials and click Connect. The Navigator
dialog will appear.
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7. Click the cube that you want to connect to from the SSAS
database, drill into the cube elements, and select the metrics and
dimensions that interest you. The dialog will look something like

Figure 4-4.
o X
Navigator
R|  Car Sales Datawarehouse &
; : /i ow 2
Display Options ~ D. Preview downloaded on 11 October 2019
” E’ ADAMO3\SSASDIM2014 [1) Dim C Lient.Client Name Dim C Lient.Client 5K Dim Geography.Country Name  Din
Aldo Motors 1 United Kingdom
4 T CarSalesOLAP (1] o 5
Aldo Motors 1 United Kingdom
|l b 1
4 Car Sales Datawarehouse [1] Aldo Motors 1 United Kingdom
4 Car Sales Datawarehouse [4] Aldo Motors 1 United Kingdom
4 Car Sales Data [9] Aldo Motors 1 United Kingdom
¥ l Car Sales Data Count Aldo Motors 1 United Kingdom
B l Cost Price Aldo Motors i United Kingdom
| D ¢ Aldo Motors 1 United Kingdom
v i har
MR STEGLLhargS Aldo Moters 1 United Kingdom
# wil Labor Cost Aldo Motors 1 United Kingdom
¥ | Reporting Month Aldo Motors 1 United Kingdom
¥ 11l Reporting Year Aldo Motors 1 United Kingdom
B, l Sale Price Aldo Motors 1 United Kingdom
Aldo Motors 1 United Kingdom
# g1l Spare Parts 5
Aldo Motors 3 United Kingdom
# 1l Total Discount Aldo Motors 1 United Kingdom
b ¥ |20 Dim C Lient Aldo Motors 1 United Kingdom
b ¥ 120 Dim Geography Aldo Motors 1 United Kingdom
» " T W
v B L Dim Vehicle Aldo Motors 1 United Kingdom
< >
Load Transform Data Cancel

Figure 4-4. Live Connect to a tabular database

8. Click OK. The Power BI Desktop window will open and display the
fact tables and dimensions that you selected in the Fields list in
the Report window.

So although generally similar to the process for loading data from classic SSAS into
Power BI Desktop that you saw in the previous chapter, this approach does, nonetheless,
manifest one fundamental difference:
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« You were not able to select the tables to use from the tabular data
source. However, the underlying structure of the Analysis Services
cube is visible just as it would be from, say, Excel. This includes
visibility of the folder hierarchy for data that is present in the
SSAS cube.

So, overall, a Live Connection implies that the source data must be ready to use and
correctly structured for you to base your Power BI Desktop analytical reports on it. You
cannot make changes to the data or the data structures or add any calculations in Power
BI Desktop.

There are a couple of other points that you might need to take into account if you are
hesitating between a Live Connection and loading data into Power BI Desktop:

¢ None of the data mashup possibilities that you will learn in
Chapters 7-12 are available.

e You cannot use MDX to select the data that you want to use in Power
BI Desktop. So a Live Connection is an “all-or-nothing” option.

o Certain features in your cube are either not supported fully or not
supported at all with Live Connections from Power BI Desktop.

Yet, once again, a direct connection brings one crucial factor into the mix, and that is
sheer speed when loading data. As SSAS data warehouses can be huge, the fact that you
are not loading massive amounts of data into Power BI Desktop can save an immense
amount of time when defining the source data. Not only that, a data warehouse that
was too large to load into Power BI Desktop could now become accessible over a direct
connection. Moreover, your Power BI Desktop visuals will only return the exact data that
they need from the SSAS data source, as was the case for the SQL Server database in the
previous section. All the hard work is carried out by the server, leaving Power BI Desktop
(and you) free to concentrate on analysis and presentation.

However, the time taken to return data when refreshing dashboards may, in practice,

become unworkable from a user experience perspective.
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Microsoft SQL Server Analysis Services Tabular
Data Sources

Now let’s see how to use a Microsoft SQL Server Analysis Services tabular data
warehouse as the data source for a Live Connection. A SQL Server Analysis Services
tabular database is another technology that is used for data warehousing. It is different
from the more traditional dimensional data warehouse in that it is entirely stored in the
server memory and, consequently, is usually much faster to use.

To establish a Live Connection to an SSAS tabular data source:

1. Inthe Power BI Desktop ribbon, click Get Data » More »
Database and select SQL Server Analysis Services database in the
Get Data dialog.

2. Click Connect. The SQL Server Analysis Services database dialog
will appear.

3. Enter the Analysis Services server name and the tabular database
name (I don’t tend to call these cubes). The database I am using
is CarSalesTabular; you must specify your own tabular database
name and the name of your own SSAS server.

4. Select the Connect live button. The dialog will look like Figure 4-5.

SQL Server Analysis Services database

Server (D)
A% ~ || aDamo3]

Database (optional)
B~
C

* Import

b MDX or DAX query (optional)

o

Figure 4-5. Connecting to an SSAS (tabular) database
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5. Click OK. If this is the first time that you are connecting to the

tabular data source, then the Access SQL Server Analysis Services

dialog will appear so that you can define the credentials that you

are using to connect to the Analysis Services database, where you

will have to accept or alter the credentials and click Connect. The

Navigator dialog will appear.

6. Click the perspective (Model in this example) that you wish to

connect to. The dialog will look something like Figure 4-6.

Navigator

[
4 5 ADAMOZ 2]
Fl CarSalesTabular [1]
Model
4 CarSalesTabular_DimensionalStructure [1]

CarSales

CarSales
Last Modified: 04/15/2016 10:21:38

This perspective contains the following dimensions and measures
CarSalesData, DimCLient, DimGeography, DimVehicle, _No measures defined

oK Cancel

Figure 4-6. Selecting attributes and measures from an SSAS tabular source

7. Click OK. The Power BI Desktop window will open and display the

tables that you selected in the Fields list in the Report window.
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This process was fairly similar to the Connect Live connection that you established in
the previous section. There are, nonetheless, a couple of further differences:

o The Relationships icon is no longer available on the top left of the
Power BI Desktop window.

e None of the data mashup possibilities that you will learn in Chapters 7-14
are available.

¢ You were not able to select the tables to use from the tabular
data source.

These three points actually imply the even deeper trade-off that you have accepted
when you clicked Connect live in step 4. What you have agreed to is using the data
source as the complete and final model for the data. You are, in effect, using Power BI
Desktop as the front end for the data “asis.”

This trade-off, however, is bursting with positives for you, the data analyst and
dashboard creator. You can now

o See all the data in the data warehouse (or at least the data that you
are authorized to see) without a complex process where you have
to select dozens of tables (and risk overlooking a few vital sources
of data).

e Access the data model as it has been designed by an expert with all
the relationships between the tables defined at source.

o Get the latest data—what you see in Power BI Desktop is the current
data in the tabular data warehouse. You only need to refresh Power BI
Desktop if the data is refreshed at source.

e Use predefined hierarchies and calculations from the tabular data
warehouse.

o Access the data at lightning speed, because the source data is stored in
the host server’s memory, and not on disk (as is the case with classic
relational databases).

This last point is the one that really needs emphasizing. Not only are you gaining
time through not loading a copy of the data into the Power BI Desktop in-memory data
model, you are accessing in-memory data on the server itself, avoiding the need for slow
searches for data on disk. The overall result is fast access to huge amounts of clean,
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structured, and aggregated data. All in all, the combination of a SQL Server tabular data
warehouse and Power BI Desktop is designed to make data analysis considerably faster
and easier.

To give a balanced overview, however, you need to understand that nothing in the
Power BI ecosystem is quite as fast as data that is loaded into the Power BI Service. So
while Connect Live to a tabular Analysis Service database is very fast and can enable
access to very large datasets, the added latency of passing through the Power BI Service
to a cloud or on-premises Analysis Services server will always slow things down to a
greater or lesser extent.

It is worth noting that there is no real Power BI Desktop Query Editor access for
a Live Connection to an Analysis Services tabular data warehouse. If you click the
Transform data button, all you will see is the connection dialog for the Analysis Services
database.

Note When you set up a Live Connection to a tabular data source, you cannot
filter the data that is loaded from an SSAS cube by expanding the MDX or DAX
query (optional) item in the SQL Server Analysis Services database dialog and
entering a DAX query.

DirectQuery with Non-Microsoft Databases

So far in this chapter, we have focused on using Microsoft data sources to establish
DirectQuery connections to the source data. Fortunately, Microsoft has extended this
technology to several other sources of corporate data.

Equally fortunate is the fact that connecting to (say) an Oracle database or a SAP
HANA data warehouse using DirectQuery is every bit as simple as loading the data into
Power BI Desktop from these (or indeed other) database and data warehouse sources.
So I'will not waste pages here in reexplaining the technique. If the source is a database,
then you select DirectQuery. A DirectQuery connection will allow you to specify a SQL
statement to select data, and a Live Connection will display all the objects in the data
warehouse. It really is that simple.

99



CHAPTER 4  DIRECTQUERY AND CONNECT LIVE

DirectQuery and In-Memory Tables

A few years ago, the Microsoft SQL Server database was extended to include in-memory
tables. These are perceived by tools like Power BI Desktop as standard tables, yet they
exist in the server’s memory (as opposed to storing the data on disk). This makes
accessing data from in-memory tables extremely fast. When you add to this the fact

that these tables can, in many cases, also use the compression technology that SSAS
tabular data warehouses use, then you have pretty nearly the best of both worlds as far as
analytics is concerned:

o Data stored in classic relational structures that is updated instantly

e Optimized structures for analytics (data is stored by column, rather
than by row, and is both compressed and in-memory)

Here is not the place to expose all that this technology can bring to the table.
However, as it is a potential game changer, it is worth showing you how you can use the
latest versions of SQL Server (i.e., 2016 and up) as a direct source of analytical data. As
this is essentially a rerun of the initial section of this chapter, I will not show here, again,
the same screenshots of the process.

1. Open a new Power BI Desktop application.

2. Inthe Power BI Desktop ribbon, click the small triangle at the
bottom of the Get Data button and then click SQL Server. The SQL
Server database dialog will appear.

3. Enter the server name in the Server text box. This will be the name
of your SQL Server or one of the SQL Server resources used by
your organization.

4. Enter the database name; on my PC, it is CarSalesMemoryBased.
5. Select the DirectQuery button.

6. Click OK. The Access a SQL Server database dialog will appear.
Define the type of credentials that you want to use, as you did in
the previous chapter.

7. Click Connect. Power BI Desktop will connect to the server and display
the Navigator dialog containing all the tables and views in the database
that you have permission to see on the server you selected.
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8. Click the check boxes for the Clients, Colors, Countries, Invoices,
InvoiceLines, and Stock tables. The data for the most recently
selected data appears on the right of the Navigator dialog.

9. Click Load. The Power BI Desktop window will open and display
the tables that you selected in the Fields list in the Report window.

Yes, the process is identical to a “normal” DirectQuery connection. You will only
return data when creating or modifying visuals. Yet here too, the data is stored in
memory on the server, and all the heavy lifting is carried out by the server. However
(and unlike when using a Live Connection to a tabular data warehouse), you can extend
the data model, hide or add further columns, and create complex calculations. In many
cases, this can be, quite simply, the best of all possible worlds.

DirectQuery and Refreshing the Data

You saw how to refresh data from databases and data warehouses in the previous
chapter. If you are using DirectQuery, refreshing the data will likely only be necessary
if the source data schema has changed. This is because every time that you create or
modify a visual, or when you filter reports, pages, or visuals (or if you apply slicers), the
data for any visual affected by the change is refreshed.

Consequently, you only have to click the Refresh button if you know that the source
data schema has been updated. It could be, for instance, that the underlying database
or data warehouse is reprocessed overnight—or even on an hourly basis. In cases like
these, you should click the Refresh button once you know that the data schema has been
updated on the server so that you can be absolutely sure that you are using the latest
available data in your reports.

DirectQuery Optimization

In the case of a DirectQuery connection to a database, you could wish only to refresh
selected tables. In this case, all you have to do is to right-click the table name in the
Fields list and select Refresh for each table that you want to update.
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Microsoft provides the following tips when using DirectQuery that you need to

be aware of. Fortunately, they will probably not affect most standard use cases of

DirectQuery:

Ensure that the source database has been fully optimized and all
necessary partitioning and optimal indexing has been applied.

Avoid complex queries in Query Editor.
Limit measures to simple aggregates.
Avoid relationships on calculated columns.

Avoid relationships on unique identifier columns (there is no unique
identifier data type in Power BI Desktop), so this avoids a data

type cast.

Avoid calculated columns and data type changes.
Assume referential integrity—to get inner joins.

Do not use the relative data filtering in Query Editor.

Modifying Connections

If you are working in a structured development environment—or even if you are testing

dashboards on a dataset that is either an old version or possibly on a nonlive server—you

could want at some point to switch from a current data source to another source. Power

BI Desktop will let you do this. However, switching data sources will only work if the

structures of the source and the destination data are identical. Practically, this means that

the server and database can be named differently, but the tables and fields must have the

same names.

To see this in action, you can do the following:

1.
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In an existing Power BI Desktop file, click the small triangle at the
bottom right of the Transform data button in the Home ribbon,
and select Data source settings. The Data source settings dialog
will be displayed. Figure 4-7 shows you this dialog for the SQL
Server connection that you saw at the start of this chapter.
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Data source settings

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

® {Data sources in current file O Global permissions

Search data source settings 2l

adam03;PrestigeCarsDataWarehouse

Change Source.. | l Export PBIDS i 1 Edit Permissions... ‘ IC:ear Permiss-‘ons]v‘

Close

Figure 4-7. The Data source settings dialog

2. Click the connection that you want to modity.

3. Click Change Source. The dialog that originally allowed you to
specify the data source (in this example, that is the SQL Server
database connection dialog) will appear. You can see this in
Figure 4-8.
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< |
SQL Server database

Server (D
A8 ~ |[ ADAMO3

Database
ABC ~ | PrestigeCarsDataWarehouse

I» Advanced options

Figure 4-8. The connection dialog

4. Specify a different server and/or database as the data source.
5. Click OK. You will return to the Data source settings dialog.
6. Click Close.

7. Click the Apply Changes button that appears under the Power BI
Desktop ribbon at the top of the screen.

Note If this is the first time that you are establishing a connection to this new
server and database, you will have to specify the credentials to use.

Assuming that the new data source contains the same table names and structures,
the existing data will be replaced with the data from the new source that you specified.

I have to stress again that this technique will only work if the underlying database
metadata is identical across the two servers. If the data structures are not the same, you
will see an error dialog similar to that shown in Figure 4-9.
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X

Apply query changes
b Data Clien

- - - M 1L 1 3 A

Pe sion Error: The credentials provided for the SQL source are

Is through a refresh or in the Data

Settings dialog to continue. (Source at
alesDataBase.)

b Data Colors

Load was cancelled by an error in loading a previous table.
b Data Countries v

Load was cancelled by an error in loading a previous table.

Cose

Figure 4-9. Modifying a database connection

In cases like this, you may well have to rebuild a new Power BI Desktop file using
the new data source. This could mean re-creating or copying any data mashups and
formulas (as well as actual visualizations) from the old version to the new file.

Changing Permissions

It is all too frequent when working with databases and data warehouses to encounter
permissions problems. It could be that you set up a connection to a database which
required you to change the password at a later date. Meanwhile, the password stored in
Power BI Desktop is the old version. So when you try to update your dashboard, you hit a
blocker.

Fortunately (assuming, at least, that you know the new password), you can update
your stored credentials in Power BI Desktop. As an example, let’s suppose that you want
to update your Oracle password. Here is how:

1. In an existing Power BI Desktop file, click the small triangle at the
bottom right of the Transform data button in the Home ribbon,
and select Data source settings.

2. Click the Global permissions radio button at the top of the dialog.
The Data source settings dialog will be displayed. Figure 4-10
shows you this dialog for the current Power BI Desktop
connections on my laptop.
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Data source settings
Manage settings for data sources that you have connected to using Power Bl Desktop.

O Data sources in current file

Search data source settings

N
J .‘_

adam03 i~
adam03;PrestigeCars
adamO03\server2016
adam03\sgl2017
adam03\sqlserver2016
<= adamo03\sqlserver2016
< adam03\ssasdim2014
< adam03\sssasdim2014
< adam03\sssasdim2016

barssvr07

I Export PBIDS l [ Edit Permissions... | ’C!ear Permissionsl']

Figure 4-10. Permissions for current connections

3. Click the name of the connection that you want to change (ADAMO3
in this example).

4. Click the Edit Permissions button. The Edit Permissions dialog
will be displayed, as shown in Figure 4-11.
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X
Edit Permissions

adam03
Credentials

Type: Windows
| edgt. | | Deete |

Encryption
[J Encrypt connections

Privacy Level

| None " |

Native Database Queries

You haven't approved any Native Database Queries for this

source.

Revoke Approvals

56| [ |

Figure 4-11. The Edit Permissions dialog

8.

9.

Click Edit. The connection permissions dialog will be displayed
(shown earlier in Figure 3-14 in the section that explains how to
connect to an Oracle database).

Modify the password (or even the username if this is required).
Click Save. This returns you to the Edit Permissions dialog.
Click OK. You will return to the Data source settings dialog.

Click Close to return to Power BI Desktop.

You can now refresh the data using the new permissions that you have just entered.
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Conclusion

This short chapter extended your abilities to use databases and data warehouses as the
data source for your Power BI analysis. You saw that you can choose not to load data
into the Power BI Desktop in-memory data model but can, instead, connect directly to
the source data repository. Moreover, you saw that the approach to setting up a direct
connection is virtually identical to the way that you set up a standard data load into
Power BI Desktop.

DirectQuery allows you to avoid a potentially massive data transfer. This can save
you a large amount of time when loading or refreshing data and also guarantees that you
are looking at the latest data. So while it can take a little longer to design and filter your
visuals, you are only using the precise data that you need on each and every occasion.
Sometimes, this can be the only feasible way to analyze data from terabyte-sized data
warehouses.

When combined with in-memory data storage on the server (in in-memory tables or
tabular data warehouses), this technique can make Power BI Desktop into a compelling
front end for the analysis of huge and complex corporate data sources.

However, corporate databases and data warehouses are not the only sources of large-
scale data that exist. More and more data is now stored in the cloud. Accessing cloud-
and web-based data will be the subject of the next chapter.
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CHAPTER 5

Loading Data from the
Web and the Cloud

In this chapter, we will take a look at a subset of the fast-growing and wide-ranging set

of data sources available over the Internet that you can use as a source of analytical data
for Power BI Desktop. While the data sources that you will see in the following pages may
be extremely diverse, they all have one thing in common: they are stored outside the
enterprise and are available using an Internet connection.

The ever-increasing range of data sources that are available are provided by a
multitude of suppliers. Looking at all the current sources would take up an entire book,
so I will show you how to access some of the mainstream services that are currently on
offer. Once you have learned how to access a few of them, you should be able to extend
the basic techniques to access just about any of the web and cloud services that can
currently be used by Power BI Desktop.

Power BI Desktop is now firmly entrenched as a fundamental part of the Microsoft
universe. As PowerBI.com (the cloud service that you can use to store and share
dashboards) is part of the Microsoft cloud offering, it is perhaps inevitable that the Power
BI Desktop developers have gone out of their way to ensure that Power Bl has become
the analytical tool of choice for solutions that are hosted in Azure. For this reason, I will
explain quite a few of the core services that host data in Azure—the Microsoft cloud.

Nearly all of the data connections outlined in this chapter require access to a specific
online source. Most of these sources are industrial strength—and not free. However,
if your enterprise is not a subscriber to these services, and you wish, nevertheless, to
experiment with them, it could be worth taking a look at the free trial offers available from
many (if not all) of the service providers whose offerings are outlined in this chapter.
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Web and Cloud Services

Before delving into the details of some of the web and cloud services that are available,
let’s take an initial high-level look at what these really are. These data sources include
(among many others)

e Web pages

e Online services, such as Google Analytics, Salesforce, and MS
Dynamics 365

e Microsoft Azure, which covers hosting files in Azure Blob services,
storing data in an Azure SQL database, or accessing Azure Synapse
Analytics (or reading big data in other platforms)

e OData, a generic method of accessing data on the Internet

Web Pages

If you need to collect some data that you can see as a table in a web browser, you can use
Power BI Desktop to connect to the URL for the page in question and then load all the
data from any table on the page.

Online Services

Online services is a catch-all phrase used to describe data that you can access using the
Internet. Most of the online services available to Power BI Desktop are what are called
“platforms.” These are (often huge) software and data resources that either are only
available online or were once housed in corporate systems but are now available as
services on the Internet. There are currently dozens of online services that are available
to connect to using Power BI Desktop. Indeed, the number of available services is
growing at a startling pace. Some of the more frequently used include those listed in
Table 5-1.
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Table 5-1. Online Services Currently Available to Power BI Desktop

Source

Comments

Azure DevOps
Salesforce Objects

Salesforce Reports

Google Analytics

Adobe Analytics
SharePoint Online
Microsoft Exchange Online

Dynamics 365 Online

Dynamics 365 Business
Central

Dynamics NAV
OData

GitHub

Accesses Azure DevOps data entities.
Lets you access data in Salesforce.

Lets you access the prestructured data objects (both native and
custom) that underlie built-in Salesforce reports.

Lets you access the data managed by Google to track website traffic.
Lets you access the data tracked in Adobe Analytics.

Connects to the cloud-hosted version of Microsoft SharePoint.
Connects to the cloud-hosted version of Microsoft Exchange.

Connects to the cloud-hosted version of Microsoft Dynamics
365—the MS CRM and ERP solution.

Connects to Dynamics 365 Business Central (online and
on-premises).
Connects to Microsoft Dynamics NAV.

Although OData is not, technically, an online platform, it is certainly an
online source of data. This is a standardized method for connecting to
different data structures using a URL as a starting point.

Connects to GitHub.

These are only some of the many available online services that you can connect to in

Power BI Desktop. I advise you to examine the list and see if the service that you require is

currently available. Remember also that this list is growing all the time. So don’t hesitate to

check it frequently if you have a cloud-based product that you need to connect to Power BIL.

Note

As the number of available online services is increasing at an ever-

increasing rate, you will probably find many more than those that | have listed here
by the time that this book is published. Moreover, there are currently a number of
online services that are available as beta versions. This means that you can test
them, but they are not yet finalized and supported.
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Microsoft Azure

Azure is the Microsoft cloud. The Azure data sources that Power BI Desktop can

currently connect to, and can preview and load data from, are given in Table 5-2.

Table 5-2. Azure Sources

Source

Comments

Microsoft Azure SQL database

Azure Synapse Analytics (formerly Azure

SQL Data Warehouse)

Azure Analysis Services database
Microsoft Azure Blob Storage
Microsoft Azure Table Storage

Microsoft Azure Cosmos DB

Microsoft Azure Data Lake Storage
(Gen1 and Gen2)

Microsoft Azure HDInsight

Azure HDInsight Spark

HDInsight Interactive Query
Azure database for PostgreSQL
Azure Databricks

Azure Synapse Analytics workspace

Lets you connect to a Microsoft SQL Server cloud-
based database and import records from all the data
tables and views that you are authorized to access

Lets you connect to Microsoft’s cloud-based, elastic,
enterprise data warehouse and Serverless SQL Pool

Connects to an Azure Analysis Services database
Reads from a cloud-based unstructured data store
Reads from Microsoft Azure tables

Lets you connect to Microsoft’s Azure-hosted NoSQL
database

Lets you connect to Microsoft’s big data analytics
storage

Reads cloud-based Hadoop files in the Microsoft
Azure environment

Lets you connect to Microsoft’s HDInsight parallel
processing framework in Microsoft cloud

Runs interactive queries over HDInsight
Accesses Azure database for PostgreSQL
Lets you connect to Databricks in Azure

Lets you connect to Azure Synapse Analytics
workspaces in Azure

Obviously, more Azure connection options are currently available—and more are

being added to Power BI Desktop by Microsoft as the Azure offering is extended.
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Web Pages

As a first and extremely simple example, let’s grab some data from a web page. Since I
want to concentrate on the method rather than the data, I will use a web page that has
nothing to do with the sample data in the book. I will not be using this other than as
a simple introduction to the process of loading data from web pages using Power BI
Desktop.

Assuming that you have launched Power BI Desktop and closed the splash screen:

1. Click the small triangle at the bottom of the Get Data button in the
Home ribbon.

2. Select Web from the menu that appears, as shown in Figure 5-1.
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(@

Get
datav

Common data sources
Excel workbook

lﬁ“@ Power Bl datasets
I:?.f Power Bl dataflows
® Dataverse

[B saLserver

[tbf) Analysis Services

[f Text/cSV

(& Web
I.?E OData feed

[Er Blank query

E(j_ Power Bl Template Apps

More...
Figure 5-1. The Get Data menu

3. Enter the following URL (it is a Microsoft help page for Power
BI Desktop that contains a few tables of data): http://office.
microsoft.com/en-gb/excel-help/guide-to-the-power-
query-ribbon-HA103993930.aspx. I am, of course, hoping that it
is still available when you read this book. Of course, if you have a
URL that you want to try out, then feel free! The dialog will look
something like Figure 5-2.
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X
From Web
® Basic O Advanced
URL
ABC ¥ l:m/en-gb{excel-he!p/guide-to-the-powe:-query-ribbon-HM03993930‘asp>4
o
Figure 5-2. The From Web dialog
4. Click OK. The Navigator dialog will appear. After a few seconds,
during which Power BI Desktop is connecting to the web page, the
list of available tables of data in the web page will be displayed.
5. Click one of the table names on the left of the Navigator dialog.
The contents of the table will appear on the right of the Navigator
dialog to show you what the data in the chosen table looks like, as
shown in Figure 5-3.
o X
Mavigator
2 Table View  Web View
Display Options [k Table 1 o
a HTML Tables [5] Columnl Colwmn2
OB Power Query ribbon tab Queery of table aTtribate Dessription
O M QUERY ribban tab Hame Filver your search based on query and bl names.
DI Query Editor ribbon tab Description Filter your search based on query and table description,
I Socl i i R T R e A i
U E Table'} Date Range Filter your sesrch based on when the query was last modified. The date ra
- Suggested Tables 3] Column Names Filter your search based on columa names.
O Table2 Cerified Crily shaw results that are where the data Scurce query is cenified
D@ Table3
O Tabled
a Text [2]
O [E HTML Code
O [E isplayed Text
[osTame vsng Sansies | Sl

Figure 5-3. The Navigator dialog previewing the contents of a table on a web page
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6. Select the check box in the Navigator dialog (shown to the left of
Table 4 in Figure 5-3). You can select multiple tables if you wish.

7. Click Load at the bottom of the window.

Tip Another way of accessing web pages is to click Get Data » Other. You can
then select Web in the list on the right of the Get Data dialog.

This simple example showed how you can load tables of data from a web page and
load it into Power BI Desktop.

Advanced Web Options

In step 3 of the previous example, you could have selected the Advanced button. Had
you done this, the From Web dialog would have expanded to allow you to build complex
URLs by adding URL parts. You can see an example of this in Figure 5-4.

From Web

OBasic © Advanced
URL parts (O
A8 ~ || http://office.microsoft.com/en-gb/excel-help/guide-to-the-power-query-ri

Jc\Bc -

aﬂd part

URL preview
http://office.microsoft.com/en-gb/excel-help/quide-to-the-power-query-ribb

Command timeout in minutes (optional)

HTTP request header parameters (optional) ©

Enter or select a value -

Add header

oK Cancel

Figure 5-4. The Advanced options in the From Web dialog
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Clicking the Add part button allows you to define multiple URL parts.

If necessary, you can also specify HTTP request header parameters that will be used
when submitting the URL. These could be required by certain web pages. A discussion of
these is outside the scope of this book.

Table View or Web View

Looking at the tables that a web page contains is not always the most natural way of
finding the right data. This is because you are looking at the data tables out of context. By
this, I mean that you cannot see where they are on the web page. After all, the Web is a
very visual medium.

To help you find the correct data table on a web page, the Query Editor lets you
switch between two views of the web source:

o Table view (which you saw in Figure 5-3)

e Web view (which you can see in Figure 5-5)

o X
Mavigator
r Table View | Web View
Display Options = [ . —
= p 2% Microsoft (R)
HTML Tables [5] ~
O E Power Query ribbon tab Support ~
O QUERY ribbon tab
O [ Query Editer ribbon tab.
O @@ SEARCH ribbon tab . .
08 e Guide to the Power Query Ribbon
4 I Suggested Tables (3]
O M Table2 Excel for Microsoft 365, Excel 2019, Excel 2016, Excel 2013, Excel 2010
O ES Table3
OE Tabled
Tf“ = Note: This article has done its job. and will be retiring soon. To prevent "Page not found”
O] Hv cose woes, we're removing links we know about. If you've created links to this page, please remove
O E visplayed Text them. and together we'll keep the web connected.
The Power Query and Query Editor ribbon tabs in Excel are the starting points for anything
you do using Power Query.
Power Query ribbon tab
Add Table Using Bxampies : rarsform C Cance

Figure 5-5. Web View in the Navigator dialog
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In essence, the Navigator now includes a “mini web browser” so that you can see the
tables in the context of the web page. You alternate between these ways of visualizing the
web page by clicking the Table View and Web View buttons that are at the top center of
the Navigator dialog. The same web page that you saw previously looks like Figure 5-5
when you switch to Web View.

Salesforce

One of the pioneers in the Software-as-a-Service (SaaS) space—and now, indisputably,
one of the leaders—is Salesforce. So it is perhaps inevitable that Power BI Desktop will
allow you to connect to Salesforce and load any data that you have permission to view
using your Salesforce account.

Indeed, Salesforce is such a wide-ranging and complete service that you have two
possible methods of accessing your data:

e Objects
¢ Reports

Briefly, Salesforce objects are the underlying data tables that contain the information
that you want to access. Salesforce reports are the data that has been collated from the
data tables into a more accessible form of output.

Tip If you do not have a corporate Salesforce account but want, nevertheless, to
see how to use Power Bl Desktop to connect to Salesforce data, you can always
set up a free 30-day trial account. The URL for this is www.salesforce.com/
form/signup/freetrial-sales.jsp.

Loading Data from Salesforce Objects

Assuming, then, that you have a valid Salesforce account, here is how you can load data
from Salesforce objects into Power BI Desktop:

1. Inthe Power BI Desktop Home ribbon, click the Get Data button.

2. Click Online Services on the left, and then select Salesforce
Objects on the right. The Get Data dialog will look like Figure 5-6.
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X

SharePoint Online List

Microsoft Exchange Online
Dynamics 365 (online)

Dynamics NAV

Dynamics 365 Business Central
Dynamics 365 Business Central (on-premises)
Azure DevOps (Boards only)

Azure DevOps Server (Boards only)
Salesforce Objects

Salesforce Reports

Google Analytics

Adobe Analytics

appFigures (Beta)

Data.World - Get Dataset (Beta)
GitHub (Beta)

LinkedIn Sales Navigator (Beta)

] [ |

Figure 5-6. The Get Data dialog for online services

3. Click Connect. The Salesforce Objects dialog will appear. It should

look like the one shown in Figure 5-7.
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Salesforce Objects

URL
@ Production
Custom (O

.ﬂB‘: -

Include relationship columns

Figure 5-7. The Salesforce Objects dialog

4. Select the Production button and click OK. The Access Salesforce
login dialog will appear. It should look like the one shown in

Figure 5-8.
Salesforce account ® https://login.salesforce.com/

You aren’t signed in.

Signin

Back Connect

Figure 5-8. The Access Salesforce login dialog

5. Unless you are already signed in, click Sign in. The Salesforce sign-
in dialog will appear.

6. Enter your Salesforce login and password. The dialog should look
something like the one shown in Figure 5-9.
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il about:blank - ] X

salesforce

Username

adam@calidra.co.uk

Password

ssessnee

& Remember me

Forgot Your Password? Use Custorn Domain

© 2017 salesforce.com, inc. All rights reserved. | Privacy

Figure 5-9. The Salesforce sign-in dialog

7. Ifthis is the first time that you are connecting to Salesforce from
Power BI Desktop (or if you have requested that Salesforce request
confirmation each time that you log in), you will be asked to
verify your identity. The Salesforce Verify Your Identity dialog will
appear, as shown in Figure 5-10.
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il https://login.salesforce.com/ = a X

salesforce

Verify Your Identity

You're trying to Log In to Salesforce. To make sure
your Salesforce account is secure, we have to verify
your identity.

Enter the verification code we emailed to
ad @ eaiik:

Verification Code

[ Don't ask again
Resend Code

Figure 5-10. The Salesforce Verify Your Identity dialog

8. Click Verify. Salesforce will send a verification code to the email
account that you are using to log in to Salesforce.

9. Enter the code in the Verification Code field and click OK. You will
see the Allow Access dialog, as in Figure 5-11.
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il https://eull.salesforce.com/setup/secur/R AccessAuthorizationP: ge.apexp - a X

salesforce

Allow Access?

Microsoft Power BI is asking to:

+ Access your basic information
+ Access and manage your data

+ Perform requests on your behalf at any time

Do you want to allow access for

adam@calidra.co.uk? (Not you?)

Deny “

To revoke access at any time, go to your personal settings.

© 2017 salesforce.com, inc. All rights reserved.

Figure 5-11. The Salesforce Allow Access dialog

10. Click Allow. You will return to the Access Salesforce dialog, only
now you are logged in. You can see this in Figure 5-12.

Access Salesforce
Organizational account ® https://login.salesforce.com
You are currently signed in.
Sign in as different user
Back Connect

Cancel

Figure 5-12. The Access Salesforce dialog
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11. Click Connect. The Navigator will appear, showing the Salesforce
objects that you have permissions to access. You can see an
example of this in Figure 5-13.
O
Navigator
Ll Contact &
Display Options ~ [ IsDeleted MasterRecordid  Accountld LastNome Firsthame
% [ Campaign Field History A 0020Y0000050gZHAAI FALSE ol DO10YO000OWEMECCAR Stamos (Sample] Jennifer
% [ Campaign Member 0030Y0000050gZi0R FALSE null 0010Y00000WEmeDQAR Amos [Sample) Jon
S —— 0030Y00000SDEZROA) FALSE nv oommoooqjarsmeomn White {Sample) Carole
0030YO0000S0ETIOA FALSE nuil DO10Y00000WSEmMEDQAR Minor [Sample) Geoff
M Campaign Share 0030Y0000050gZmAA) FALSE Aull DOL0YI000OWSMECQAR  Tombin (Sample) Leanne
¥ [0 Case 0030Y0000050EZnA FALSE nuil DO10Y00000WSEmMeCQAR  Jones (Sample) Howard
B Caze Comment 0030Y0000050gZ6QA1 FALSE full D010Y00000WEmMEEQAR  Beniaf (Sampile) Mare
B Case Contact Role
[ Case Feed
[ Case History
[ Case Share
[ Case Solution
M Case Status Value
[ Category Data
[ Category Node
[ Chatter Activity
[ Chatter Invitation
[ Client Browser
# [ Contact
[ Contact Feed
[ Contact History i < >
Load Eat Cancel

Figure 5-13. Salesforce objects viewed in the Navigator

12. Select the objects whose data you wish to load into Power BI
Desktop and click Load. The data will be loaded into Power BI
Desktop ready for you to create dashboards and reports based on

your Salesforce data.

Tip To avoid having to confirm your identity to Salesforce every time that you
create a new suite of Power Bl Desktop reports using Salesforce data, you can
check “Remember me” in the Salesforce sign-in dialog and “Don’t ask again” in
the Salesforce Verify Your Identity dialog.
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Salesforce objects contain a vast amount of data. However, from the point of view of
Power BI Desktop, this is similar to accessing a database structure. This means that you
have to have some understanding of how the underlying data is stored. Should you wish
to learn about the way that Salesforce data is structured, then I suggest that you start with
the Salesforce documentation currently available at https://trailhead.salesforce.
com/en/content/learn/modules/data_modeling/objects_intro.

Note It is not currently possible to write SOQL queries to filter the data loaded
from Salesforce into Power Bl desktop.

Salesforce Reports

Ifyou find that you are simply submerged by the amount of data that is available in
Salesforce, you can, instead, go directly to the data that underlies standard Salesforce
reports. This will avoid your having to learn about the underlying data structures. The
downside is that you cannot easily extend these datasets.

To access Salesforce report data, simply follow the steps outlined in the previous
section. However, instead of choosing Salesforce Objects in step 2, select Salesforce
Reports instead. The Navigator dialog will, in this case, look something like the one
shown in Figure 5-14.
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o X
Navigator
£ Sample Report: Top Accounts [k}
Display Opticns = ) Account Name Amount Opportunity Owner  Opportunity Name Type
[ Sample Report: Last Modified By Agme [Sample) Record Adam Aspin Acme - 170 Widgers (Sample) New ~
A~
Acme [Sampl Record Adam Aspi Acme - 140 Widgets (Sampl Exi:
m Sample Report: Leads by Lead Source me [Sample) o dam Aspin e idgets (Sample) isti
i Acme [Sample) Record Adam Aspin Acme - 200 Widgets (Sample) Exists
Bl Sample Report: g Lasacboer] Acme [Sample) Record Adam Aspin Agme - 300 Widgers (Sample) Exist:
B Sample Report: Login Wall of Shame Acme [Sample) Record Adam Aspin Acme - 1,200 Widgets (Sample) Exist
[ Sample Report: Month to Date Trending Acme [Sample) Record Adam Aspin Acme - 120 Widgets (Sample) Exist
(21 Sample Report: Open Cases By Priority Acme [Sample) Record Adam Aspin Agme - 150 Widgets (Sample) Exist
{0 Sample Report: Open Deals Acme [Sample) Record Adam Aspin Acme - 1250 Widgets (Sample) Exist
o s e Re Pioel — Acme [Sample) Record Adam Aspin Acme - B0 Widgets (Sample) New
3 t
iigle aiors Pijeling By Clask Mon Acme [Sample) Record Adam Aspin Acme - 1100 Widgets (Sample) New
[ Sample Report: Pipeline Histary Acme [Sample) Resord Adam Aspin Acme - 20 Widgets (Sample) Exist
[ Sample Report: Sales Leaderboard Acme [Sample) Record Adam Aspin Acme - 500 Widgets (Sample) Exist
[ Sample Report: Sales Pipeline by Stage Acme [Sample) Record Adam Aspin Acme - 175 Widgets (Sample) Exists
2] Sample Report: Solutions Added Agme [Sample) Record Adam Aspin Agme - 50 Widgers (Sample) Exists
Acme [Sample) Record Adam Aspin Acme - 210 Widgets (Sample) Exist
# [E Sample Report: Top Accounts = & - _ -
Global Media (Sample) Record Adam Aspin Global Media - 80 Widgets (Sample) Exist
B3 Sample Report: Users Logged In Global Media (Sample) Record Adam Aspin Global Media - 200 Widgets (Sampie) Exist
[ Sample Reports: Leads by Status Global Media (Sample) Record Adam Aspin Global Media - 250 Widgets {Samgie) New
[@ Top 10 Cases by Age Global Media (Sample) Record Adam Aspin Global Media - 400 Widgess (Sample) New
Bl Trend of Case Resolution Time Global Media (Sample) Record Adam Aspin Global Media - 140 Widgets (Sampie) Exists
Global Media (Sample) Record Adam Aspin Global Media - 1750 Widgets (Sample) Existi
[0 Trend of Cases Closed -
Global Media (Sample) Record Adam Aspin Global Madia - 180 Widgets (Sample) Existi
B Trend of Cases Created W Global Media (Sample) Record Adam Aspin Global Media - 170 Widgets (Sampie) MNew
M Win Ratic < >
Load Edit Cancel

Figure 5-14. The Navigator dialog showing the data for Salesforce Reports

From here, you can select and load the reports data from Salesforce that you want to
use to create your own dashboards.

Microsoft Dynamics 365

Another online service that contains much valuable enterprise data is Microsoft
Dynamics 365. As you would probably expect, Power BI Desktop can connect easily to
Microsoft online sources such as Dynamics. Here is how to do this:

Tip If you do not have a corporate Microsoft Dynamics 365 online account

but want, nevertheless, to see how to use Power Bl Desktop to connect to
Microsoft Dynamics 365 data, you can always set up a free 30-day trial account.
The URL for this is currently https://dynamics.microsoft.com/en-gb/
dynamics-365-free-trial/. Indeed, this example is from using a free 30-day
trial account (which will likely have expired long before this book is in print).
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1. Inthe Power BI Desktop Home ribbon, click the Get Data button.

2. Click Online Services on the left, and then select Dynamics
365 (online) on the right. The Get Data dialog will look like

Figure 5-15.
X
Get Data
Search Online Services
All B SharePoint Online List N
File BR Microsoft Exchange Online
Picibica B Dynamics 365 (online)
Power Platform v Dynamics NAV
Azure & Dynamics 365 Business Central
' Online Senvices & Dynamics 365 Business Central (on-premises)
: Other O Azure DevOps (Boards only)
q Azure DevOps Server (Boards only)
& Salesforce Objects
& Salesforce Reports
% Google Analytics
n Adobe Analytics
appFigures (Beta)
<'v Data.World - Get Dataset (Beta)
8 GitHub (Beta)
v

[ Linkedin Sales Navigator (Beta)

Certified Connectors Template Apps Connect

Figure 5-15. The Get Data dialog for Dynamics 365
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3. Click Connect. The Dynamics 365 (online) dialog will appear.

4. Enter the URL that you use to connect to Dynamics 365 and add
/api/data/v8.1 (atleast, this was the case as this book went
to press). It could look like the one shown in Figure 5-16. Note,

however, that this URL will vary depending on where you are in

the world.

Dynamics 365 (online)

® Basic Advanced

Web API URL

11.dy ics.c pifd 8.1

Learn more

Figure 5-16. The Dynamics 365 (online) dialog

5. Click OK. The OData feed dialog will appear. This is because
Power BI uses OData to connect to Dynamics 365 Online.

6. Select Organizational account as the security access method. The

OData feed dialog will look like Figure 5-17.

OData feed

Anonymous

You aren't signed in.

Windows
Sign in

Basic
Select which level to apply these settings to

Web API | httfs:{fca!idrg.crrm 1 .dznamics.comf’

Marketplace key

Organizational account

Connect

&= https://calidra.crm1l.dynamics.com/api/data/v8.1

Cancel

Figure 5-17. The OData feed dialog for Dynamics 365
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7. Click Sign in to sign in to your Dynamics 365 account and follow
the Microsoft sign-in process. Once completed, the OData feed
dialog will look something like the one in Figure 5-18.

OData feed X

Anonymous &8 https://calidra.crm11.dynamics.com/api/data/v8.1
Windows You are currently signed in.

Sign in as different user
Basic
Select which level to apply these settings to

Web API https://calidra.crm11.dynamics.com/

Marketplace key

Organizational account

Back Connect Cancel

Figure 5-18. The OData feed dialog for Dynamics 365 after sign-in

8. Click Connect. The Navigator dialog will appear showing all the
Dynamics objects that you have permissions to connect to. You
can see an example of this in Figure 5-19.
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i

i W I O s = e O = = e = O =

Navigator

o

Display Options ~ (I

Fl httpsy//calidra.crm11.dynamics.com/apifdata/v8.1 [491] ~

accountleadscollection
accounts

actioncards
actioncarduserstates
activitymimeattachments
activityparties

activitypointers

annotations
annualfiscalcalendars
appmodulerolescollection
appointments

asyncoperations

attachments
bockableresourcebookingheaders
bockableresourcebookings
bockableresourcecategories
bockableresourcecategoryassns
bookableresourcecharacteristics

bockableresourcegroups

Select Related Tabies

actioncards

_modifiedby_value

42152812-045-2013-9d5¢-70¢Td0e 56317
42192812-045-3013-995¢-70¢Td0e 56317
42192812-0450-9013-9d5¢-70¢Td0e 56317
42192812-045-4013-9d5¢-70¢Td0e 56317
42192812-0450-9013-9d5¢-70¢7d0e 56317
42192812-045-3013-995¢-70¢Td0e 56317
42192812-0453-3013-995¢-70¢7d0e 56317
42192812-045-3013-995¢-70¢7d0e 56317
42192812-0450-9013-9d5¢-70¢Td0e 56317

createdon
03/06/2017 16:45:53 +00:00
03/06/2017 16:45:53 +00:00
03/06/2017 16:45:53 +00:00
03/05/2017 16:45:53 +00:00
03/06/2017 16:45:54 +00:00
03/06/2017 16:49:54 +00:00
03/06/2017 16:49:54 ~00:00
03/06/2017 16:49:54 +00:00
03/06/2017 16:49:54 +00:00

0 The data in the preview has been truncated due to size limits.

source

e e b b b ke

B

state overriddencreat

RN - RN -0 -

Eait

Figure 5-19. The Navigator dialog for Dynamics 365

Note

In step 6, you saw that an MS Dynamics 365 connection is really an OData
connection. OData is explained in more detail in a subsequent section of this
chapter.

There are a huge number of Dynamics 365 tables—and this number will vary

depending on the subscription that your organization has taken out. However, you

are, in reality, accessing a database structure. This means that you have to have some

understanding of how the underlying data is stored. Should you wish to learn about

Dynamics 365 tables, then I suggest that you start with the Microsoft online help at

https://docs.microsoft.com/en-us/dynamics365/fin-ops-core/dev-itpro/data-
entities/data-entities.
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Google Analytics

Assuming that you have a valid Google Analytics account set up, you can use Power BI
Desktop to connect to the Google Analytics data that you have permissions to access. For
this example to work, you will need a valid and functioning Google Analytics account.

Note To sign up for a Google Analytics account that you can use to test Power Bl
Desktop, go to www.google.com/analytics.

1. Inthe Power BI Desktop Home ribbon, click the Get Data button.

2. Click Online Services on the left, and then select Google Analytics
on the right. The Connecting to a third-party service dialog will
look like Figure 5-20.

Connecting to a third-party service

The Google Analytics connector relies on a third-party service. As such, features and availability may vary over
time. We attempt to release updates when changes occur, but can't guarantee the results of your queries when
using this connector.

Learn more about the service used for the Google Analytics connector

¥ Don't warn me again for this connector

Continue Cancel

Figure 5-20. The third-party service connector alert

3. Click Continue. The Google Account dialog will appear. This
currently looks like the one in Figure 5-21.
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Google Account

Organizational account % GOOgle Analytics
You aren't signed in.

Sign in

Connect Cancel

Figure 5-21. The Google Analytics connection dialog
4. Click Sign in. The Google Choose an account dialog will be
displayed. This currently looks like the image in Figure 5-22.
#l https://accounts.youtube.com/accounts/CheckConn...  — m] X

Google

Choose an account

to continue to sglazurelabs.com

Adam Aspin
adam@calidra.co.uk

e Use another account

English (United States) ~ Help Privacy Terms

Figure 5-22. The Google Analytics login dialog
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5. Click the existing account to use for Google Analytics. The Google
Analytics permissions dialog will appear. This currently looks like
the one in Figure 5-23.

il https://accounts.google.com/signin/oauth/consent — m] X

Google
Hi Adam

@O adam@calidra.co.uk
sqlazurelabs.com wants to
@ View your Google Analytics data @

Allow sqlazurelabs.com to do this?

‘ou can
ount in My Account

CANCEL ALLOW
English (United States) = Help Privacy Terms

Figure 5-23. The Google Analytics permissions dialog
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6. Click Allow. You will return to the Google Account dialog, but
logged in this time. You can see this in Figure 5-24.

Google Account X

Organizational account ] GOOgle Aﬂa]y‘tics
You are currently signed in.

Sign in as different user

Connect Cancel

Figure 5-24. The Google Analytics dialog when signed in

7. Click Connect. The Navigator dialog will appear, displaying the
data tables that you can connect to in Google Analytics.

OData Feeds

OData is a short way of referring to the Open Data Protocol. This protocol allows web
clients to publish and edit resources, identified as URLs. The data that you connect to
using OData can be in a tabular format or indeed in different structures.

OData is something of a generic method of connecting to web-based data.
Consequently, each OData source could differ from others that you may have used
previously. Indeed, you have already seen OData when connecting to Dynamics 365.

However, there are a multitude of OData sources that are available. Some are public;
some are only accessible if you have appropriate permissions. However, the access
method will always be broadly similar. Here, then, is an example of how to connect to an
OData sample source that Microsoft has made freely available (at least when this book
went to press):

1. Inthe Power BI Desktop Home ribbon, click the small triangle
at the bottom of the Get Data button. Alternatively, click the
Get Data button and select Other from the left pane of the Get
Data dialog.
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2. Select OData feed from the menu. The OData feed dialog
will appear.

3. Enter the URL that you are using to connect to the OData source. In
this example, I will use a Microsoft sample OData feed that you can
find at http://services.odata.org/northwind/northwind.svc.
The dialog should look like Figure 5-25.

OData feed

® Basic O Advanced

URL
A8 ~ lhttp‘.ﬁsen.rices.odata.org/northwindlnorthwjnd.svd J

oK Cancel

Figure 5-25. The OData feed dialog

4. Click OK. The Navigator dialog will be displayed and will show the
data available using the specified URL.

OData Options

The OData feed dialog (rather like the From Web dialog that you saw earlier in this
chapter) also contains an Advanced button. Selecting this will expand the dialog to allow
you to add one or more URL parts to the URL. You can see this in Figure 5-26.
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OData feed

O Basic

URL parts ©
A% ~ | http/services.odata.org/northwind/northwind.sve

ABC -

Add part

URL preview
http.//services.odata.org/northwind/northwind.svc

[ Include open type columns

Figure 5-26. The OData feed dialog Advanced options

Note URL parts can be parameterized in the Power Bl Desktop Query Editor. | will
explain parameterization in Chapter 13.

Azure SQL Database

SQL Server does not only exist as an on-premises database. It is also available as a
“Platform as a Service” (also known as PaaS). Simply put, this lets you apply a pay-as-

you-go model to your database requirements where you can fire up a database server in

the cloud in a few minutes and then scale it to suit your requirements, rather than buying

hardware and software and having to maintain them.

Connecting to Microsoft’s PaaS offering, called Azure SQL database, is truly simple. If

you have the details of a corporate Azure SQL database, you can use this to connect to it.

If you do not, and nonetheless want to experiment with connecting Power BI Desktop to

Azure SQL database, you can always request a free trial account from Microsoft and set
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up an Azure SQL database in a few minutes. If this is the path that you are taking, then
you can find instructions on how to do this (including loading the sample data that you
will connect to later in this section) at the following URL: https://docs.microsoft.
com/en-gb/azure/azure-sql/database/single-database-create-quickstart.

Tip When you are creating an Azure SQL database for test purposes, be sure to
define the source to be Sample. This will ensure that the MS sample data is loaded
into your test database.

To connect from Power BI Desktop to an Azure SQL database:
1. Open a new Power BI Desktop application.

2. Inthe Power BI Desktop ribbon, click the small triangle at the
bottom of the Get Data button and then click More.

3. Click Azure in the list on the left and then Azure SQL database on
the right. The Get Data dialog will look like the one in Figure 5-27.

137


https://docs.microsoft.com/en-gb/azure/azure-sql/database/single-database-create-quickstart
https://docs.microsoft.com/en-gb/azure/azure-sql/database/single-database-create-quickstart

CHAPTER 5

Get Data

l_ Search

All

File

Database
Power Platform
Azure

Online Services

Other

Certified Connectors

LOADING DATA FROM THE WEB AND THE CLOUD

&
c
3

Azure SQL database

Azure Synapse Analytics SQL
Azure Analysis Services database
Azure Database for PostgreSQL
Azure Blob Storage

Azure Table Storage

Azure Cosmos DB

Azure Data Explorer (Kusto)

Azure Data Lake Storage Gen2

EEYYeaERe ¥ ola

Azure Data Lake Storage Gen1

]
'

Azure HDInsight (HDFS)
Azure HDInsight Spark

HDInsight Interactive Query

@ % %

Azure Cost Management

0

@ €

Azure Databricks

Azure Synapse Analytics workspace (Beta)

Template Apps ’ Connect

l Cancel |

Figure 5-27. Azure data sources in the Get Data dialog
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4. Click Connect. The SQL Server database dialog will appear (after
all, an Azure SQL database is a SQL Server database—but in
the cloud).

5. Enter the Azure SQL database server name that you obtained from
the Microsoft Azure management portal (or that was given to you
by a corporate DBA). The SQL Server database dialog will look like
the one shown in Figure 5-28.

SQL Server database

Server &)
calidracloud.database.windows.net
Database (optional)
AzureTest

Data Connectivity mode
Import

* DirectQuery

I+ Advanced options

Figure 5-28. The SQL Server database dialog for an Azure SQL database
connection

6. Click OK. The credentials dialog will appear.

7. Click Database on the left and enter a valid username and
password. The credentials dialog will look like the one shown in
Figure 5-29.
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SQL Server database X

calidracloud.database.windows.net;AzureTest

User name

Adam

Database

Password

Select which level to apply these settings to

| calidracloud.database.windows.net T

Back Connect Cancel

Figure 5-29. The SQL Server credentials dialog for an Azure SQL database
connection

8. Click Connect. The Navigator dialog will appear showing the
database(s) that you have permission to access in the Azure
SQL Server database. This dialog will look like the one shown in
Figure 5-30 if you are using the test data supplied by Microsoft for
a default Azure SQL database.
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513 Superior shifting performance.
518 Super rigid spindle.

Figure 5-30. The Navigator dialog for an Azure SQL database connection

showing sample data

Note

If you are setting up an Azure SQL database, make sure that you include

firewall rules to allow connection from the computer where you are running Power
Bl Desktop to the Azure SQL database.

If you followed the steps to connect to an on-premises SQL Server database in
Chapter 3, then you are probably feeling that the approach used here is virtually
identical. Fortunately, the Power BI development team has worked hard to make the two

processes as similar as possible. This extends to

o Ensuring that the DataSource settings are stored by Power BI Desktop
and can be updated just as you can for an on-premises database

connection
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e Allowing you either to use DirectQuery (that you learned about in
Chapter 4) or to import data into the Power BI Desktop in-memory
data model

e Using the same Advanced options (writing your own SELECT queries
or using stored procedures) that you can use with an on-premises
SQL Server

Azure Synapse Analytics

Azure has many available platforms to store data. One that is particularly well adapted to
Power BI Desktop is Azure Synapse Analytics. This now includes SQL Serverless pools,
Apache Spark pools, Lake Databases (and the shared metastore between them), Data
Explorer pools, and the product formerly known as Azure SQL Data Warehouse. This is
an MPP (massively parallel processing) data warehouse that is hosted in Azure. This is
what we will connect to here.

Once again, I will presume that, unless you have a corporate Azure Synapse Analytics
instance at hand, you will be using a trial Azure account and that you have provisioned
Azure Synapse Analytics using the sample data that Microsoft provides. Setting up a
test data warehouse is very similar to preparing a database, as described at the URL at
the start of the previous section. Here, too, you need firewall rules to be set up correctly
(although this may not be strictly necessary if you have previously set up firewall rules
for, say, Azure SQL database).

Assuming that you have access to an Azure Synapse Analytics instance:

1. Open a new Power BI Desktop application.

2. In the Power BI Desktop ribbon, click the small triangle at the
bottom of the Get Data button and then click More.

3. Click Azure in the list on the left and then Azure Synapse Analytics
SQL on the right.

4. Click Connect. The SQL Server database dialog will appear.

5. Enter the Azure Synapse Analytics Dedicated SQL Pool server
name that you obtained from the Microsoft Azure management
portal (or that was given to you by a corporate DBA). The SQL
Server database dialog will look like the one shown in Figure 5-31.
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This is because Azure Synapse Analytics (well, to be more
accurate, the massively parallel processing system that we are
connecting to here) is, essentially, a SQL Server database.

SQL Server database

Server (@
calidracloud.database.windows.net

Database (optional)

Data Connectivity mode (0
® Import
DirectQuery

I» Advanced options

Figure 5-31. The SQL Server database dialog for an Azure Synapse Analytics SQL
connection

6. Select the Import button and then click OK. The credentials dialog

will appear.

7. Click Database on the left and enter a valid username and
password.

8. Click Connect. The Navigator dialog will appear showing the
database(s) that you have permission to access in the Azure
Synapse Analytics Dedicated SQL Pool. This dialog will look
like the one shown in Figure 5-32 if you are using the test data

supplied by Microsoft.
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o
Navigator
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Display Options = ) c ¢ Title Firsthame MiddleName  Lasthame
ot 12066 338 AW00012066 Al Wyatt L Poveell
[ AdventureWarksDWBuildVersion A 11004 15 AW00011004 null Elizabatn null Johnsen
[ Databaselog 11030 28 AWO00011030 Aol Bethany G Yuan
E DimAccount 13040 542 AW00011040 null Jesse nuil Murphy
1 ! 4 AT Iy
B CimCumency 11042 338 AWOD011042 nell Megan 1l Sanchez
12647 268 AWD0022547 null Colleen N Anznd
B Do 11238 337 AW00011234 null Anna il Griffin
[ DimDate 11605 176 AWO0011605 null Heidi L Subram
[ DimDepartmentGroup 11559 161 AW00011559 null Frederick M Subram
[ DimEmployee 11002 31 AWO00011002 nul Ruben null Torres
[ DimGeography 11000 26 AW00011000 null Jon v Yang
) A 11530 54 AWDD011530 null Andrew c Martinez
[ DimOrganization -
11096 12 AWO0011096 AUl Andrés nul Anand
B DimProduct 11055 22 AW00011055 nul Gilbert null Raje
m DimProductCategory 12058 322 AWD0012058 null Chice: E Nelson
[ DimProductSubcategory 12621 158 AW000125621 null Barry o Martinez
B DimPromation 11019 52 AWO0011019 Al Luke L Ll
[ DimReseller O The data in the preview has been truncated due to size limits.
1 E] DimSalesResson
[ DimSalesTerritory
[ DimScenario
E FactCaliCenter ¥
L S S < >
i

Figure 5-32. The Navigator dialog for an Azure Synapse Analytics connection
showing sample data

9. Select the tables that you need and click Load or Transform
Data to return to Power BI Desktop and begin adding visuals to
your report.

Note Do not be phased by the fact that the title for the dialog where you specify
the server and database says “SQL Server database.” This will connect you to the
Azure Synapse Analytics Dedicated SQL Pool correctly.

As was the case for an on-premises connection, you can choose a DirectQuery
and can expand the Advanced options field to enter a specific SQL query if you are
loading data.
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Connecting to SQL Server on an Azure
Virtual Machine

More and more databases are now hosted outside a corporate environment by cloud
service providers. With a provider such as Amazon (with RDS for SQL Server) or
Microsoft (who offers virtual machines—or VMs—for SQL Server in Azure), you can now
site your databases outside the enterprise and access them from virtually anywhere in
the world.

So, to extend the panoply of data sources available to Power BI Desktop, we will now
see, briefly, how to connect to SQL Server on an Azure Virtual Machine. Admittedly,
connecting to SQL Server on an Azure Virtual Machine is nearly the same as connecting
to SQL Server in a corporate environment. However, it is worth a short detour to explain,
briefly, how to return data to Power BI Desktop from a SQL Server instance in the cloud.

Once again, if you do not have a SQL Server instance that is hosted on an Azure
Virtual Machine in your corporate environment, then you can always test this process
using an Azure trial account. I cannot, however, explain here how to set up a SQL Server
instance on a VM, as this is outside the scope of this book. There are, however, many
resources available that can explain how to do this should you need them.

To connect to SQL Server on a Virtual Machine:

1. Open a new Power BI Desktop application.

2. Inthe Power BI Desktop ribbon, click the small triangle at the
bottom of the Get Data button and then click SQL Server. The SQL
Server database dialog will appear.

3. Enter the full string that describes the server in the Server text
box. Either this will be given to you by a corporate DBA or, if you
are using your own Azure account, you can find it in the Azure

Management Portal.

4. Enter the database name; if you have loaded the sample data that
accompanies this book into a SQL Server instance in a VM, it will
be CarSalesData. The dialog will look like Figure 5-33.
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SQL Server database

Server (O
calidrasgl.ukwest.cloudapp.azure.com

Database (optional)

CarSalesData
Data Connectivity mode &
* Import
I» Advanced options

oK Cancel

Figure 5-33. The Microsoft SQL Server database dialog for an Azure VM

5. Click OK. The Access a SQL Server database dialog will appear.
Select Database as the security mode and enter the username
and password, as shown in Figure 5-34. If you are using your own
Azure account, these can be the username and password that you
specified when setting up the virtual machine.

SQL Server database

calidrasql.ukwest.cloudapp.azure.com;CarSalesData

User name

Adam

Database

Password

Select which level to apply these settings to

| calidrasql.ukwest.cloudapp.azure.com

Back Connect Cancel

Figure 5-34. The SQL Server database dialog when connecting to a
virtual machine
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If you see the encryption support dialog, click OK. The Navigator
dialog will appear, listing all the tables that you have permissions
to see on the SQL Server hosted by the virtual machine.

As you can see, the process is virtually identical to the one that you followed to

connect to SQL Server in Chapter 3. I have, nonetheless, a few points that  need to bring

to your attention:

You use the Azure VM multipart name as the server name.

As was the case when connecting to an on-premises SQL Server
instance, you can select the database if required.

You can use the server’s IP address as the database name if the VM
has specified a public IP address.

Security is a big and separate question. In a corporate environment,
you might be able to use Windows security to connect. You will
almost certainly have to use database security for a test VM.

As is always the case in Azure, firewalls must be set up correctly.

Azure Blob Storage

The final Azure data source that I want to introduce you to in this chapter is Azure Blob

Storage. So if you need to access data that is stored as files, you can connect to them via

Azure Blob Storage.

Once again, you will need either corporate access to Azure Blob Storage or an Azure

trial account. In either case, you need to copy the two sample files that are in the folder
C:\PowerBiDesktopSamples\MultipleIdenticalFiles into a container in your Azure

Blob Storage. Downloading the sample files is explained in Appendix A.

Once the source data is available in Azure Blob Storage, you can carry out the

following steps:

1.

2.

Open a new Power BI Desktop application.

In the Power BI Desktop ribbon, click the small triangle at the
bottom of the Get Data button and then click More.

Click Azure in the list on the left and then Azure Blob Storage on
the right.
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Click Connect. The Azure Blob Storage connection dialog will be
displayed.

Enter the account name that you are using to connect to Azure
Blob Storage. The Azure Blob Storage dialog will look like the one
shown in Figure 5-35. If you are using a corporate Azure Blob
Storage account, then your system administrator will provide this.
In a test scenario, you can find this in the Azure Management
Portal by opening the Storage Account blade and copying the Blob
Service Endpoint.

Azure Blob Storage

Account name or URL
ABC ¥ | calidra

Cancel |

Figure 5-35. The Azure Blob Storage connection dialog

148

Click OK. The Azure Blob Storage Account key dialog will appear.

In the Azure Management Portal, copy an account key. These

can be found in the Azure Management Portal by clicking the
Storage Account blade and then clicking Access Keys. If you have
been sent an account key by a system administrator, then use that
instead. Remember that account keys are highly sensitive and
should be handled accordingly.
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8. Paste the account key into the Azure Blob Storage Account key

dialog. The dialog will look like the one in Figure 5-36.

Azure Blob storage X

Anonymous < https://calidra.blob.core.windows.net/

Account key

Account key
¥......l.......l........l......l[

Connect Cancel |

Figure 5-36. The Azure Blob Storage Account key dialog

9. Click Connect. The Navigator will appear, showing the list of
files in the selected container. You can see an example of this in
Figure 5-37.
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]
Navigator
Ve adam G
Display Options ~ D! Content Name Extension Date accessed Daten
4 calidra [2] Binary CountryList 2.txt ot null C
v adam Binary Countrylist.ua ot aull C
karine
< >
Load Edit Cancel

Figure 5-37. The Navigator dialog showing available containers in Azure
Blob Storage

10. Click Load. The list of files stored in Azure will appear in Power BI
Desktop.

Note It is important to note that, for the moment at least, what you have returned
from Azure is a list of available files. Chapter 10 explains how to select and load
data from some or all of the available files into Power Bl Desktop, where they can
be used as a basis for analytics.
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Azure Databricks

As a product currently in vogue (at least as this book went to press), Databricks is

getting a lot of attention. So it is, perhaps, inevitable that Power Bl should also be able to
connect to this particular data source.

1. Inthe Home ribbon, click Get Data » More.

2. Select Azure on the left and Azure Databricks on the right. The
dialog should look like Figure 5-38.

X
Get Data
Search Azure
All B Azure SQL database A
File ©) Azure Synapse Analytics SQL
Database %= Azure Analysis Services database
Power Platform [J Azure Database for PostgreSQL
Avre BS Azure Blob Storage
Online Services B Azure Table Storage
Other &) Azure Cosmos DB
4 Azure Data Explorer (Kusto)
5 Azure Data Lake Storage Gen2
B2 Azure Data Lake Storage Gen1
%e* Azure HDInsight (HDFS)
Yy Azure HDInsight Spark
1% HDInsight Interactive Query
) Azure Cost Management
€1 Azure Databricks
v

@ Azure Synapse Analytics workspace (Beta)

Certified Connectors Template Apps Connect

Figure 5-38. Connecting to Databricks
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3. Click Connect. Enter the server and HTTP path (you may need to
contact your IT department for these). You should see the dialog
presented in Figure 5-39.

Azure Databricks

Server Hostname (@)

adb_azuredatabricks.net

HTTP Path ©

[ sq_l/protocolv'if:); .

4 Advanced Options (optional)
Database (optional) (O

Example: abc

Fast Evaluation (optional) @

Data Connectivity mode (O
* Import
O DirectQuery

oK Cancel H|

Figure 5-39. Databricks connection details

Click OK. If you have a Personal Access token, click this on the left of the Connection
dialog and enter it. The dialog should look like Figure 5-40.
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Azure Databricks X

Username / Password <> Azure Databricks

Personal Access Token

Personal Access Token
F...............................

Azure Active Directory

G [ |

Figure 5-40. Databricks logon using a Personal Access Token

Click Connect. You will see the data tables that you have access rights to as shown in
Figure 5-41.

Navigator

I
Display Options = [k
acs [ - .- <<atsbricks.net: sqlipratocoh]/o/ N

B hive_metastore

samples

Mo items selected for preview

Figure 5-41. The Navigator showing available Databricks data tables
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You may also be able to connect to Databricks using your Azure Active Directory
(AD) details—or a username and password. It is best to contact your IT department for all
connection credentials.

Note Asitis considered to be a database by Power Bl, you can also set up
DirectQuery links to Databricks data. However, you need to be aware that this can
lead to extremely slow reaction times in your dashboards.

Azure Security

All cloud service providers take security extremely seriously. As you have seen in this
chapter, you will always be obliged to enter some form of security token and/or specify a
valid username and password to connect to cloud-based data.

All the security information that you entered is stored in the Power BI Desktop
Storage Settings. This can be removed or modified in the same way that you learned to
update or remove database security information in Chapter 3.

Conclusion

In this chapter, you saw an overview of how to retrieve data that you access using the
Internet. This can range from a table of data on a web page to a massive Azure Synapse
Analytics data repository. Alternatively, perhaps you need to create dashboards based on
your Salesforce, Google Analytics, or MS Dynamics 365 data. Maybe your organization
has decided to move its data centers to the cloud and is using SQL Server in Azure

or Amazon Redshift. In any case, Power BI Desktop can connect and access the data
available in these services and repositories. It can even access big data platforms in
several cloud services.

Given the vast number of online sources, this chapter could only scratch the surface
of this huge range of potential data repositories. However, as Power BI Desktop is
rigorous about standardizing access to data, you should be able to apply the approaches
you have learned in this chapter to many other data services, both current and future.
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Other Sources

There are currently many dozens of data sources for which Power BI connectors are

available. Clearly, it would be impossible to explain how to use all of them. In any case,

the list of available sources is growing by the month—so this would be a fruitless task. To

conclude our whistle-stop tour of available source data, this chapter will introduce you to

Power BI datasets

Power BI dataflows

R scripts

Python scripts

Dataverse

ODBC data

Adding your own free-form tables

Custom connectors (which would obviously require help from a
developer to set up)

If you have followed the download instructions in Appendix A, then any files used in
this chapter will be in the C: \PowerBIDesktopSamples folder.
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Power Bl Datasets

Power BI datasets are complete data models that have been designed for end users and
made available in the Power BI Service—a Microsoft cloud-based platform. Usually
Power BI datasets have been carefully designed to include only the data and calculations
that you need. They are nearly always tightly controlled by corporate data guardians.

Note You can only access Power Bl datasets if you have a Power Bl license and
have been given permissions by the dataset creator to access the dataset. If in
doubt, consult your organization’s IT department.

If you have been made aware of available Power BI datasets in your organization, you
can connect to them and use them as the basis for your dashboards and reports like this:

1. Click the Power BI datasets button in the Home ribbon.

2. Sign in to the Power BI Service (unless you are already signed in).
You can see the prompt to sign in in Figure 6-1.

Enter your email address

Power Bl Desktop and the Power Bl service work better together.
Sign in to enhance your collaboration and access organizational
content.

Figure 6-1. The connection dialog for Power BI dataflows and datasets
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3. Enter your email address and once signed in, click Connect.
You will see a list of all currently available datasets, as shown in
Figure 6-2. Of course, you will only see the datasets that have been
made available specifically for you.

Select a dataset to create a report

All Recent My datasets O Search

f‘} MName Endorsement Owner Werkspace Refreshed Sensitivity
E PrestigeCarsDataForDashboards & Adam Aspin My Workspace 15/02/22, 16:53:44 -

E CarsDataWarehouse = Adam Aspin My Workspace 04711721, 15:37:54 =

E SampleDashboard 2 Adam Aspin My Workspace 23/11/21, 07:54:12

E CarSales - Adam Aspin My Workspace 08/09/17, 16:21:38

E example = Adam Aspin My Werkspace 07/07/21, 16:23:20 -

E DatabaseCarSales - Adam Aspin My Workspace 12/12/19. 10:27:37

E FirstDashboard - Adam Aspin My Workspace 09/05/17, 14:49:08

Create | Cancel

Figure 6-2. Available datasets in the Power BI Service

4. Select the dataset you wish to use as the basis for your dashboard
visuals.

5. Click Create. The tables and fields that are in the dataset will
appear in the Fields pane in Power BI Desktop.

You can now use the data in the Power BI dataset as the basis for your reports and
dashboards.

You need to be aware that once you have established the connection to a Power BI
Service Live Connection, there is very little that you can do except use the data to build
dashboards and reports (at least as this book went to press). More specifically, you
cannot transform the data using any of the techniques that are explained in Chapters 7
through 15. Nor can you add further data sources to the dataset. This may have changed
once the DirectQuery for Power BI datasets and AAS feature is released.
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As it is easy to be swamped by a multitude of datasets in a corporate environment,
the dataset dialog has a few options to help you to find the right dataset:

e Recent: Clicking this tab will only show recently created datasets.

e My Datasets: Clicking this tab will only show datasets that you
have created or that someone else created but you have taken
ownership of.

o Ifyou are faced with a massive list of available datasets, remember
that you can filter the list by entering a few characters contained
in the dataset name into the search field at the top of the Datasets
dialog. Simply delete the characters you entered to display the
complete list.

Note You can only access Power Bl datasets if you have a Power Bl account and
have been given permissions by the dataset creator or by someone else who has
the ability to grant permissions on that dataset (e.g., a workspace administrator) to
access the dataset. If in doubt, consult your organization’s IT department.

Power Bl datasets can also be accessed directly from the Get data pop-up menu
and in the Power Platform section of the Get Data dialog.

Power Bl Dataflows

Power BI dataflows are the output of a data ingestion and transformation process in

the Power BI service. They always return one or more tables of data. As is the case with

Power BI datasets, Power BI dataflows are usually designed to include only the data that

you will need and are nearly always tightly controlled by corporate data custodians.
Should you have been given permission to use the data in a Power BI dataflow, this is

how you can connect:

1. Inthe Power BI Desktop Home ribbon, click the Get Data button.

2. Click Power Platform on the left, and then select Power BI
dataflows on the right. The Get Data dialog will look like
Figure 6-3.
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X
Get Data
Search Power Platform
All @ Power Bl datasets
File 2% Power Bl dataflows
Database @ Common Data Service (Legacy)

Power Platform € Dataverse
Azure E—'i' Dataflows

Online Services

Other

Certified Connectors Template Apps Connect

Figure 6-3. The Get Data dialog for Power BI dataflows

3. Sign in to the Power BI Service (unless you are already signed in).

4. Click Connect. You will see a list of all currently available dataflows
in the Navigator. Of course, you will see the dataflows that have been
made available specifically for you. You can see this in Figure 6-4.
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[ 4
Navigator
L
Display Options ~ 2
A Power Bl dataflows [2]
13 New Test

4 PowerBlAsltShouldBeDone [1]
4 CarSalsOnPremSQL [6]
OO E Data Clients
O E Data Colors
[0 B Data Countries

0 B Data InvoiceLines
O E Data Invoices

No items selected for preview
O Data Stock

Figure 6-4. The Get Data dialog for Power BI dataflows

5. Expand the dataflow folder(s) containing the dataflow(s) that you
want to connect to.

6. Select the dataflow(s) that you require.

7. Click Load. The tables and fields that are in the dataflow(s) will
appear in the Fields pane in Power BI Desktop.

You can now use the data in the Power BI dataflow as the basis for your reports and
dashboards. Unlike datasets, dataflows are simple source data and so you can modify
and extend a data model based on dataflows.
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Note Power Bl dataflows can also be accessed directly from the Get data pop-up
menu and in the Power Platform section of the Get Data dialog.

R Scripts

Although Power BI Desktop is amazingly powerful when it comes to preparing data for
dashboards and reports (and you will learn more about it in Chapters 7 through 14),
there may be occasions when you prefer to use another tool to carry out some highly
specific data preparation.

One such tool is the R language. R is an open source programming language for
statistical analysis and data science. If you have R experience that you want to use in

conjunction with Power BI, then you can try the following:

Note To use R scripts to prepare data for loading into Power BI, you will first need
to install R on your computer. One place to find R is the following URL: https://
mran.revolutionanalytics.com/download.

1. Inthe Power BI Desktop Home ribbon, click the Get Data button.

2. Click Other on the left, and then select R script on the right. The
Get Data dialog will look like Figure 6-5.
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Certified Connectors
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OData Feed

%

Active Directory
Microsoft Exchange
Hadoop File (HDFS)
Spark

Hive LLAP

R script

Python script
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OLEDB

2?; Acterys : Model Automation & Planning (Beta)
h} Amazon OpenSearch Service (Beta)

J. Anaplan Connector

- Solver

Template Apps l Connect

‘ Cancel

Figure 6-5. The Get Data dialog when opting to use an R script
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3. Click Connect. The R script dialog will appear, where you can
paste in the script that connects to your data and preprocesses
it. If you want a sample R script, you can use the script in the
file LoadR.txt from the sample files. You can see this dialog in
Figure 6-6.

R script

Script

data <- read.csv("C:\\PowerBiDesktopSamples\\countries.csv")
print(data)|

The script will run with the following R installation C:\Program Files\RRO\R-3.2.2.
To configure your settings and change which R installation you want to run, go to Options and settings.

oK Cancel

Figure 6-6. The R script dialog

4. Click OK. The tables and fields that are in the R script will appear
in the Navigator, as shown in Figure 6-7.
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o X
Navigator
P| | data &
Display Options ~ 2 CountrylD CountryName CountryName_Local
- R[] 1 United Kingdom England
M data ‘ 2 France France

3 usAa United States

4 Germany Deutschland

5 Spain Espana

& Switzerland Suisse

Load Transform Data [ Cancel

Figure 6-7. The output from an R script in the Navigator

5. Click Load. The tables and fields that are in the R script will
appear in Power BI Desktop.

This is probably the most elementary R script that you could write. Moreover, all it
does is to load a simple CSV file. Clearly, I would never suggest that you use R like this in
reality, but only use R scripts if you have them ready prepared to preprocess data sources
and provide cleansed and prepared data sets.

Ris a huge subject, and I have no intention of attempting to explain even a small part
of how to use it in this book. I merely want to make R practitioners aware that they can
harness their existing knowledge and put it to the service of Power BL.
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Note The R script dialog is most emphatically notan R IDE (development
interface). So you will probably need an R IDE to prepare and test the script that
you then paste into the R script dialog.

R Options

There are a couple of R options that you can adjust if this proves really necessary. You
can find these by choosing File » Options and Settings » Options (or, more simply,
by clicking the options icon at the top right of the R script editor) and then clicking R
scripting in the left-hand pane of the Options dialog that you can see in Figure 6-8.

X
Options
GLOBAL A R script options
Data Load To choose a home directory for R, select a detected R installation from the
: drop-down list, or select Other and browse to the location you want.
Power Query Editor
DirectQuery Detected R home directories:
e | C:\Program Files\RRO\R-3.2.2 "
Python scripting How to install R
Security
Privacy To choose which R integrated development environment (IDE) you want
: . Power Bl Desktop to launch, select a detected IDE from the drop-down list, or
RN Setings select Other to browse to another IDE on your machine.
Updates
Detected R IDEs:
Usage Data T !
Default OS program for .R files =
Diagnostics ————
Preview features Learn more about R IDEs
Auto recovery I
Report settings Change temporary storage location ‘
Note: Sometimes, R custom visuals automatically install additional packages.
CURRENT FILE For those to work, the temporary storage folder name must be written in
Latin characters (letters in the English alphabet).
Data Load
Regional Settings
Privacy
v

Auto recovery

Figure 6-8. R options
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There are, essentially, only a couple of possible tweaks that you could have to make:

e R scripting engine: Power Bl Desktop should detect the R scripting
engine that you have previously installed. Should it not do this, then
you can browse to the directory containing the R scripting engine.
Simply select Other in the pop-up list and click the Browse button.

o IDE: If you prefer to use a different external R integrated development
environment (IDE), then simply click the Browse button to select
a preferred R IDE. This will then be invoked the next time that you
click the External Editor icon at the top right of the R script editor.
This is only relevant for the “R script visual,” and not R scripts in
Power Query.

Python Scripts to Load Data

If Python is your preferred language for data transformation, then you can also apply
your existing Python knowledge to preparing data for Power BI dashboards.

Note To use Python in conjunction with Power BI, you will need to install your
preferred Python version and IDE on your computer.

1. Inthe Power BI Desktop Home ribbon, click the Get Data button.

2. Click Other on the left, and then select Python script on the right.
The Get Data dialog will look like Figure 6-9.
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Get Data
| Search Other
Al ® web
File ﬂ SharePoint list
Database EE OData Feed
Power Platform i DR
Azure BB Microsoft Exchange
Online Services e
Other ¥y Spark
©” Hive LLAP
<> R script
-¢- Python script
_ <> ODBC
&, OLEDB
ﬁ! Acterys : Model Automation & Planning (Beta)
b:j Amazon OpenSearch Service (Beta)
J+ Anaplan Connector
- Solver
Certified Connectors Template Apps Connect

| Cancel |

X

Figure 6-9. The Get Data dialog when opting to use a Python script
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3. Click Connect. The Python script dialog will appear, where you
can paste in the script you previously prepared in a Python
IDE that connects to your data and preprocesses it. If you
want a sample Python script, you can use the script in the file
LoadPython.txt from the sample files. You can see this dialog in
Figure 6-10.

Python script

Script

import pandas as pd
df = pd.read_csv('C:\\PowerBiDesktopSamples\\countries.csv')
print(df.to_string())

The script will run with the following Python installation C:\Users\Adam\AppData\Local\Programs\Python\Python37-32.
To configure your settings and change which Python installation you want to run, go to Options and settings.

o

Figure 6-10. The Python script dialog

4. Click OK. The tables and fields that are in the Python script will
appear in the Navigator.

5. Click Load. The tables and fields that are in the Python script will
appear in Power BI Desktop, as shown in Figure 6-7 (as both the R
and Python scripts load the same source file).

Note | have no intention of attempting to explain how to use Python in this book.
| merely want to make Python practitioners aware that they can harness their
existing knowledge and put it to the service of Power BI.
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Python Options

As was the case with R visuals, you can tweak a couple of options to specify Python
script options for Power BI Desktop. As these are essentially identical to those described
previously for R, I will not repeat these elements here. You can, however, see the

available options in Figure 6-11.

X

Options
GLOBAL A Python script options

Data Load To choose a home directory for Python, select a detected Python installation

, from the drop-down list, or select Other and browse to the location you want.

Power Query Editor

DirectQuery Detected Python home directories:

R seripting | C\Users\Adam\AppData\Local\Programs\Python\Python... ~ ‘

Python scripting How to install Python

Security

Privacy To choose which Python integrated development environment (IDE) you want

Power Bl Desktop to launch, select a detected IDE from the drop-down list, or

Regional Setti y
el select Other to browse to another IDE on your machine.

Updates

Detected Python IDEs:
Usage Data

[ Default OS program for .PY files ”
Diagnostics - T )

Preview features Learn more about Python IDEs

Auto recovery

Report settings Change temporary storage location
Note: Sometimes, Python custom visuals automatically install additional

CURRENT FILE packages. For those to work, the temporary storage folder name must be

written in Latin characters (letters in the English alphabet).
Data Load

Regional Settings
Privacy

Auto recovery

S [ ]

Figure 6-11. Python options
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Dataverse

If you are using data stored in the Microsoft Dataverse (which is part of what used to be
called the Common Data Service), then you can connect to this extremely easily—as you
would probably expect as the Dataverse is a Microsoft product.

1. Inthe Home ribbon, click Get Data » More.

2. Select Power Platform on the left and Dataverse on the right. The
dialog should look like Figure 6-12.

% |
Get Data
Search Power Platform
|
All B Power Bl datasets |
File E—? Power Bl dataflows |
Database @ Common Data Service (Legacy) |
|
Power Platform € \Dataverse
Azure g—'? Dataflows
Online Services
Other
Certified Connectors Template Apps Connect

Figure 6-12. Connecting to the Common Data Service
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3. Click Connect. You will be prompted to log in as shown in
Figure 6-13.

Organizational account < Dataverse

CommonDataService X

You aren't signed in.

Figure 6-13. Connecting to the Dataverse

4. Click Connect. The Navigator will appear showing all accessible
data objects in the Dataverse.

5. Click OK. The Navigator will appear where you can select the data
entities that you wish to connect to.

As Dataverse is essentially a huge database, I suggest that you refer back to Chapter 3
for details on using database sources for Power BI Desktop.

ODBC Sources

As you have seen in this chapter and the preceding one, Power BI Desktop can connect
to a wide range of data sources. However, there will always be database applications for
which there is no specific connector built into Power BI Desktop.

This is where a generic solution called Open Database Connectivity (or ODBC)
comes into play. ODBC is a standard way to connect to data sources, most of which
are databases or structured like databases. Simply put, if an ODBC driver exists for the
application that you want to connect to, then you can load data from it into Power BI
Desktop.
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Hundreds of ODBC drivers have been written. Some are freely available; others
require you to purchase a license. They exist for a wide spectrum of applications ranging
from those found on most PCs to niche products.

Although ODBC is designed as a standard way of accessing data in applications, each
ODBC driver is slightly different from every other ODBC driver. Consequently, you might
have to spend a little time learning the quirks of the interface for the driver that comes
with the application that you want to connect to.

In this section, we will use FileMaker Pro as a data source. This product is a desktop
and server database system that has been around for quite some time. However, there is
currently no specific Power BI Desktop connector for it. The good news is that FileMaker
Pro does have an ODBC driver. So we will use ODBC to connect to FileMaker Pro from
Power BI Desktop.

I have to add that I am not expecting you to install a copy (even if it is only a trial
copy) of FileMaker Pro and its companion ODBC driver to carry out this exercise. What
I do want to explain, however, is how you can use ODBC to connect to a wide range of
data sources where an ODBC driver is available. So feel free to download and install
FileMaker Pro and its ODBC driver if you wish, but you will have to refer to the FileMaker
Pro documentation for an explanation of how to do this.

Assuming that you have an ODBC-compliant data source and a working ODBC
driver for this data source, here is how to load data into Power BI Desktop using ODBC:

1. Run the ODBC Data Source Administrator app. This is normally
in the folder C: \ProgramData\Microsoft\Windows\Start Menu\
Programs\Administrative Tools. Be sure to use the 64-bit version
if you are using 64-bit Power BI Desktop or the 32-bit version if
you are using 32-bit Power BI Desktop.

2. Click the System DSN tab. You should see the dialog shown in
Figure 6-14.
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; ODBC Data Source Administrator (64-bit) X

User DSN  System DSN  File DSN  Drivers Tracing Connection Pooling About

System Data Sources:

Name Platform  Driver l Add...
CosmosSystem E4-bit Microsoft Azure DocumentDB ODBC Driver
l Remove

& An ODBC System data source stores information about how to connect to the indicated data provider.
A System data source is visible to all users of this computer, including NT services.

| ok || cancel || Ay ||

F

Figure 6-14. The ODBC Data Source Administrator

3. Click Add. You will see the list of all currently installed ODBC
drivers on your computer. This should look something like the
dialog shown in Figure 6-15.

Create New Data Source X

Select a driver for which you want to set up a data source.

Name A

FileMaker ODBC

Microsoft Access dBASE Driver (*.dbf, *ndx, * mdx)
Microsoft Access Driver (“mdb. “.accdb)

Microsoft Access Text Driver (" txt, “.csv)

Microsoft Azure DocumentDB ODBC Driver
Microsoft Excel Driver (" xds, *xsx, *xism, * xisb)
ODBC Driver 11 for SQL Server

A amr s .

< >

VR e R e e e

T e

Figure 6-15. The list of installed ODBC drivers
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4. Select the appropriate ODBC driver corresponding to the data
source that you want to connect to (FileMaker ODBC in this
example). If you cannot see the ODBC driver, you need to install—

or reinstall—the driver.

5. Click Finish. The configuration dialog for the specific ODBC driver
that you have selected will appear. If you are using FileMaker Pro,
the dialog will look like Figure 6-16.

FileMaker DSN Configuration X

The FileMaker ODBC assistant helps you configure your ODBC driver
and connections.

You will be prompted for the host address and database name.

To configure your data source, dick the Next button.

ODBC for
FileMaker

Figure 6-16. The FileMaker Pro ODBC configuration assistant

6. Click Next, and enter a name and a description for this particular
ODBC connection. This should look something like the dialog
shown in Figure 6-17.
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FileMaker DSN Configuration X

This assistant creates an ODBC data source that you can use to
connect to your database.

What name do you want to use to refer to the data source?

Name: | FilemakerForPowerBI ‘

How do you want to describe the data source?

Description: lComeclPowerBItoFﬂemaker ]

Note: this DSN will only be visible to 64-bit applications. To create a
ODBC for DSN thatis visible to 32-bit applications, you must use the 32-bit

" ODBEC Administrator.
FileMaker

ook |[nos ] [ Fesh ][ Conedl |

Figure 6-17. Naming the ODBC connection for FileMaker Pro

7. Click Next and enter localhost as the hostname if you are using a
FileMaker trial version on your local computer. Otherwise, enter
the IP address of the FileMaker server. You should see the dialog
shown in Figure 6-18.

FileMaker DSN Configuration X

Which host do you want to connect to?

localhost

The host is typically referred to by its IP address.

If the database is on this computer, enter localhost.

[[JConnect to host to obtain the names of available
databases.

ODBC for
FileMaker

| e

Figure 6-18. Specifying the host for the ODBC data
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8. Click Next and select the database in FileMaker Pro that you want
to connect to. You will see the dialog shown in Figure 6-19 (if you
are not using FileMaker Pro—remember that these dialogs can
vary depending on the specific ODBC driver).

FileMaker DSN Configuration X

Which database do you want to connect to?

Database: | TS v

If your application requires spedal handling of non-English text, dick
Advanced Language.

: Advanced Language...

[[Jpescribe text fields as long varchar

[[]save long running queries to a log file:
ODBC for Browse...
FileMaker

time (miliseconds): | 5000

coos [ ] [ o [ cons

Figure 6-19. Specifying the database for the ODBC data

9. Click Next. The ODBC configuration dialog will resume the
specifications for the connection. This could look something like
the one shown in Figure 6-20.
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FileMaker DSN Confi

J

The ODBC data source has the following configuration:

FileMaker ODBC Driver (64-bit) 16.0.19.0

Data Source Name: FilemakerForPowerBI
Description: Connect Power BI to Filemaker
Host: localhost

Database: Contacts

Use Long Varchar Type: No

Auto-detect Language Settings: Yes

Log Long Running Queries: No

ODBC for
FileMaker

| <ok [[oone ][ mest || conce

The ODBC connection confirmation dialog

10. Click Done. You will return to the ODBC Data Source

Administrator, where you will see the System DSN that you just
created. The ODBC Data Source Administrator dialog should look

something like the one shown in Figure 6-21.

Figure 6-21.
configured

5 ODBC Data Source Administrator (64-bit)

User DSN  System DSN  Fle DSN  Drivers Tracing Connection Pooling  About

System Data Sources:

Name Platform  Driver Add

CosmosSystem 64ba Microsoft Azure DocumentDB ODBC Driver .

FlemakerForPowerBl 2343 FileMaker ODBC Remove
Configure.

.. An ODEC System data source stores information about how to connect to the indicated data provider.
@ A System data source is visible to all users of this computer, including NT services.

ok ][ comen fopty | [ hep

The ODBC Data Source Administrator dialog with an ODBC driver
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11. Click OK. This will close the ODBC Data Source
Administrator dialog.

12. Launch Power BI Desktop.

13. Click Get Data » More » Other.

14. Select ODBC from the available data sources on the right.
15. Click Connect. The From ODBC dialog will appear.

16. Expand the list of available DSNs. The From ODBC dialog will look
something like the one in Figure 6-22.

From ODBC

Data source name (DSN)

| CosmosSystem g
CosmosSystem i
Document DB Emulator
Excel Files
FilemakerForPowerBl oK
MS Access Database

| Visio Database Samples

| (None)

Figure 6-22. The Power BI Desktop From ODBC dialog to select an ODBC
data source

17. Select the DSN that you created previously (FilemakerForPowerBI
in this example).

18. Click OK. The credentials dialog will appear.

19. Choose Windows integrated security or click Database on the left
and enter the username that has permissions to connect using the
ODBC driver. The credentials dialog will look something like the
one in Figure 6-23.
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ODBC driver X
Default or Custom 8- dsn=FilemakerForPowerBlI
: Use a username and password to access a data source with an ODBC driver.
Windows
User name
Database admin
Password

Credential connection string properties (optional) (O

Back Conrect

Figure 6-23. The ODBC driver security dialog

20. Click Connect. You will see the data that is available in the ODBC
data source in the Navigator window.

21. Select the table(s) that you want to load into Power BI Desktop.
You can see the data contained in the selected table in Figure 6-24.

Pl Contacts

CONTALY © MATCMSNG ITLD Tk Vew Lot L] red ety Cone sy Crmpary

Leat beged Tz e Lt Caw

Figure 6-24. The Navigator dialog when using an ODBC source dialog

179



CHAPTER6  LOADING DATA FROM OTHER DATA SOURCES

22. Click Load to load the data from the ODBC source into Power Bl
Desktop.

I realize that this process may seem a little laborious at first. Yet you have to
remember that you will, in all probability, only set up the ODBC connection once. After
that, you can use it to connect to the source data as often as you want.

You need to be aware that each and every ODBC driver is different. So the
appearance of the dialogs in steps 5 to 10 will vary slightly with each different ODBC
driver that you configure. The key elements will, nonetheless, always be the same. They
are as follows:

e Name the DSN.
o Specify the host computer for the data.
o Define the data repository (or database).

There is much more that could be written about creating and using ODBC
connections to load data into Power BI Desktop—or indeed into any number of
destination applications. However, I will have to refer you to the wealth of available
resources both in print and online if you need to learn more about this particular
technology. A good starting point is the Microsoft documentation that explains the
difference between system, user, and file DSNs and describes many of the key elements
that you might need to know.

Note FileMaker Pro must be open and/or running for an ODBC connection to
work. Other ODBC sources could have their own specific quirks.

As a final point, I can only urge you to procure all the relevant documentation for the
ODBC driver that you intend to use with Power BI Desktop. Indeed, if you are using an
enterprise data source that uses ODBC drivers, you may have corporate resources who
can configure ODBC for you.
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Refreshing Data

Loading data from databases and data warehouses only means that a snapshot of the

source data is copied into Power BI Desktop. If the source data is updated, extended,

or deleted, then you will need to get the latest version of the data (unless you're using

DirectQuery) if you want your analyses to reflect the current state of the data.
Essentially you have two options to do this:

o Refresh all the source data from all the data sources that you have
defined.

e Refresh one or more tables individually.

Refreshing the Entire Data in the Power Bl Desktop
In-Memory Model

There is only one way to be certain that all your data is up to date. Refreshing the entire
data may take longer, but you will be sure that your Power BI Desktop file contains the
latest available data from all the sources that you have connected to.

To carry out a complete refresh:

1. Inthe Home ribbon, click the Refresh button. The Refresh dialog
will appear, showing all the data sources that are currently being
refreshed. This dialog will look like the one in Figure 6-25.
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Refresh

i..» Data Clients -

Evaluating...

- N = i
:..» Data Colors

Evaluating...

. _- - .
» Dzata Countries

Evaluating...

:, - Data Invoices

Evaluating...

:..» Data Stock
Evaluating...

Cance!

Figure 6-25. The Refresh dialog

Note A full data refresh can take quite a while if the source data is voluminous or
if the network connection is slow.

Refreshing an Individual Table

If you are certain that only one or more tables need to be refreshed in your Power BI
Desktop data model, then you can choose to refresh tables individually. To do this:

1. In the Fields pane, right-click the table that you want to refresh.

2. Select Refresh data in the context menu. This is illustrated in
Figure 6-26.
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New measure

New column

New gquick measure
Refresh data

Edit query

Manage relationships
Incremental refresh
Manage aggregations
Rename

Delete from model
Hide

View hidden

Collapse all

Expand all

Figure 6-26. Refreshing a single table

Adding Your Own Data

All the data you need may not be always available. You might find yourself needing to

you have loaded into Power BI Desktop.

LOADING DATA FROM OTHER DATA SOURCES

The Refresh dialog will appear (possibly only briefly), and the existing data for this
table will be replaced with the latest data.

add a list of products, a group of people, or, indeed, any kind of data to the datasets that

The development team at Microsoft has recognized this need and offers a simple
solution: you can create your own tables of data to complete the collection of datasets in
a Power Bl in-memory data model. Then you can enter any extra data that you need, on

In the Power BI Desktop Home ribbon, click Enter Data. The
Create Table dialog will appear.
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2. Click the asterisk to the right of Column1 to add a column.

3. Double-click any column name and enter a new name to rename

the column.

4. Enter or paste in the data that you need. The dialog will look like
the one shown in Figure 6-27.

o X
Create Table
Threshold LowerRange UpperRange +
1 Lower 0 500
2 Upper 501 1000
Name: | Thresholds
load | | Eat | [ cancel

Figure 6-27. The Create Table dialog

5. Enter a name for the table in the Name field at the bottom of
the dialog.

6. Click Load to load the data into the Power BI in-memory data
model. The newly created table will appear in the Fields pane.

Editing facilities in the Create Table dialog are extremely simplistic. You can delete,
cut, copy, and paste data and columns, but that is about all that you can do. However,
this option can, nonetheless, be extremely useful when you need to add some last-
minute data to a model.
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Note This is an extremely simple process that is designed for small amounts
of data. If you need more than just a handful of rows and columns, you could
be better served by creating the data in Excel and then loading it into Power Bl
Desktop.

Despite the simplicity, there are a few things that you need to know to get the most
out of this option:

o Right-clicking any row or column in the table grid displays a context
menu where you can choose to insert or delete rows and columns.

e The Enter Data option is also available in the Query Editor.

e Once created, the table can be modified in the Query Editor just like
any other data source.

e Once created, the data is “hard-coded” into Power BI Desktop.

Conclusion

In this chapter, you have seen how to connect to a range of data sources—both in Azure
and on your computer or network. You have seen that your organization’s existing Power
BI Service can contain pre-prepared dataflows and datasets that you can connect to. You
then learned that you can capitalize on your R and Python knowledge and use these two
languages to prepare data for use by Power BI. You have also learned that you can use
the Dataverse as the basis for your Power Bl reports and dashboards.

Finally, you saw that you can use one of the standard data access connectors—
ODBC—to connect to sources of data for which there is not (yet) a built-in Power BI
connector. Then, if all else fails, you can create your own table of data should you
need to.

This chapter concludes the set of six chapters that introduced you to some of the
many and varied data sources that you can use with Power BI Desktop. In the course of
these chapters, you have seen how to load data from a selection of the more frequently
used available sources. The good news is that Power BI Desktop can read data from
dozens more sources. The bad news is that it would take a whole book to go into all of
them in detail.
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So I will not be describing any other data sources in this book. This is because
now that you have come to appreciate the core techniques that make up the extremely
standardized approach that Power BI Desktop takes to loading data, you can probably
load any possible data type without needing much more information from me. Should
you need any specific information on other data sources, then your best port of call is the
Microsoft Power BI website. This is currently at https://powerbi.microsoft.com/.

Now that you can find, access, and load the data you need into Power BI Desktop, it
is time to move on to the next step. This means cleansing and restructuring the datasets
so that they suit your analytical requirements. Handling these challenges is the subject of
the remainder of this book.
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Power Query

In the previous six chapters, you saw some of the ways in which you can find and load
(or connect to) data for the Power BI Desktop data model to use. Inevitably, this is the
first part of any process that you follow to extract, transform, and load data. Yet it is quite
definitely only a first step. Once the data is in Power BI Desktop, you need to know how
to adapt it to suit your requirements in a multitude of ways. This is because not all data is
ready to be used immediately. Quite often, you have to do some initial work on the data
to make it usable in Power BI Desktop. Tweaking source data is generally referred to as
data transformation, which is the subject of this chapter as well as the next six.

The range of transformations that Power BI Desktop offers is extensive and varied.
Learning to apply the techniques that Power BI Desktop makes available enables you to
take data as you find it, then cleanse it, and push it back, cleansed and prepared, into the
Power BI Desktop data model as a series of coherent and structured data tables. Only
then is it ready to be used to create compelling dashboards and reports.

As it is all too easy to be overwhelmed (at least initially) by the extent of the data
transformation options that Power BI Desktop has to offer, I have grouped the possible
modifications into four categories. These categories are my own and are merely a
suggestion to facilitate understanding:

e Data transformation: This includes removing columns and rows,
renaming columns, as well as filtering data.

e Data modification: This covers altering the actual data in the rows
and columns of a dataset.

o Extending datasets: This encompasses adding further columns,
possibly expanding existing columns into more columns or rows, and
adding calculations.

o Joining datasets: This involves combining multiple separate
datasets—possibly from different data sources—into a single dataset.
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All of this can be performed using the key tool that you will use to transform data. It
is called Power Query—and is a fundamental part of Power BI Desktop.

Power Query, however, is not immediately visible when you launch Power BI
Desktop. Indeed, it is probably best to consider it as part of the Power BI infrastructure—
essential but hidden, yet always accessible when you need it.

As data wrangling is very different to creating dashboards, the Power Query interface
is very different to the interface used for assembling and formatting visuals. This chapter
will introduce you to the Power Query interface as the prerequisite for learning how to
transform data.

In the following chapters, you will build on this basic knowledge and learn how to
restructure data tables and cleanse and modify data.

In this chapter, I will also use a set of example files that you can find on the Apress
website. If you have followed the instructions in Appendix A, then these files are in the
C:\PowerBiDesktopSamples folder.

Power Bl Desktop Queries

In Chapter 1, you saw how to load source data directly into Power BI Desktop from where
you can use it immediately to create dashboards. Clearly, this approach presumes that
the data that you are using is perfectly structured, clean, and error-free. Source data is
nearly always correct and ready to use in reports and dashboards when it comes from
“corporate” data sources such as data warehouses (held in relational, dimensional,

or tabular databases). This is not always the case when you are faced with multiple
disparate sources of data that have not been precleansed and prepared by an IT
department. The everyday reality is that you could have to cleanse and transform much
of the source data that you will use for your Power BI Desktop dashboards.

The really good news is that the kind of data transformation that used to require
expensive servers and industrial-strength software is now available for free. Yes, Power
BI Desktop comes with an awesome ETL (Extract, Transform, and Load) tool that can
rival many applications that cost hundreds of thousands of dollars.

Power BI Desktop data transformation is carried out using queries. As you saw in
previous chapters, you do not have to modify source data. You can load it directly if
itis ready for use. Yet if you need to cleanse the data, you add an intermediate step
between connecting the data and loading it into the Power BI Desktop data model. This
intermediate step uses Power Query to tweak the source data.
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So how do you apply queries to transform your data? You have two choices:

¢ Load the data first from one or more sources, and then transform
it later.

o Edit each source data element in a query before loading it.

Power BI Desktop is extremely forgiving. It does not force you to select one or the
other method and then lock you into the consequences of your decision. You can load
data first and then realize that it needs some adjustment, switch to Power Query and
make changes, and then return to creating your dashboard. Or you can first focus on the
data and try to get it as polished and perfect as possible before you start building reports.
The choice is entirely up to you.

To make this point, let’s take a look at both of these ways of working.

Note At risk of seeming pedantic and old-fashioned, | would advise you to make
notes when creating really complex transformations, because going back to a
solution and trying to make adjustments later can be painful when they are not
documented at all.

Editing Data After a Data Load

In Chapter 1, you saw how to load the Excel workbook CarSales.xlsx directly into the
Power BI Desktop data model to use it to create a starter dashboard. Now let’s presume
that you want to make some changes to the structure of the data that you have already
loaded. Specifically, you want to rename the CostPrice column. The file that you want to
modify is Examplel.pbix file in the C: \PowerBiDesktopSamples directory.

1. Launch Power BI Desktop.

2. Open the sample file C: \PowerBiDesktopSamples\Example1.
pbix. Note that in this example, you are taking an existing Power
BI Desktop file and modifying the existing data input process and
not ingesting data. Take a look at the Fields list (you may need to
expand the BaseData table to do this) and note that there is a field
named CostPrice.
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3.

In the Power BI Desktop Home ribbon, click the Transform Data

button. Power Query will open and display the source data as a

table. The window will look like Figure 7-1.
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Figure 7-1. Power Query
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Right-click the title of the CostPrice column (you may need to

scroll right through the columns of data to find it). The column

will be selected and the title will appear in yellow.

Select Rename from the context menu. You can see the context

menu in Figure 7-2.



Figure 7-2. The column context menu in the Query Editor
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CHAPTER 7

6. Type VehicleCost and press Enter. The column title will change

to VehicleCost. A new step—called Renamed Columns-will appear

at the bottom of the Applied Steps list on the right of the Power

Query window.

7. Inthe Power Query Home ribbon, click the Close & Apply button.

Power Query will close and return you to the Power BI Desktop

window. VehicleCost has replaced CostPrice anywhere that it

was used in the dashboard. This is visible in the Fields list and all

visuals that used this field.

POWER QUERY

Tip Another simple way to rename a column in Power Query is to double-click

the column name.
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I hope that this simple example makes it clear that transforming the source data is
a quick and painless process. The technique that you applied—renaming a column—is
only one of many dozens of possible techniques that you can apply to transform your
data. However, it is not the specific transformation that is the core idea to take away here.
What you need to remember is that the data transformation process that underpins the
data feeding into your dashboard is only a single click away. At any time, you can “flip”
to the data transformation process and make changes, simply by clicking the Transform
Data button in the Power BI Desktop window. Any changes that you make and confirm
will update your dashboards and reports instantaneously.

Note Alternatively, if you want, you can edit the query behind any table that
is visible in the Report or Data Views simply by right-clicking the table name
in the Queries pane (or clicking the ellipses) and selecting Edit Query from the
context menu.

Transforming Data Before Loading

On some occasions, you might prefer to juggle with your data before you load it. This

is a variation on the approach that you have used in Chapter 1 when creating a simple
dashboard. Do the following to transform the data you are ingesting before it appears in
the Power BI Desktop window:

1. Open a new Power BI Desktop window and close the
splash screen.

2. Inthe Power BI Desktop Home ribbon, click the tiny triangle in
the Get Data button.

3. Select Excel in the menu and open the Excel file
C:\PowerBiDesktopSamples\CarSales.xlsx.

4. In the Navigator window, select the BaseData worksheet.
5. Click the Transform Data button (not the Load button).

6. Power Query will open and display the source data as a table.
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7. Carry out steps 4 through 6 from the previous example to rename
the CostPrice column.

8. Inthe Power Query Home ribbon, click the Close & Apply button.
Power Query will close and return you to the Power BI Desktop
window. You will see the Apply query changes dialog while the
data is loaded, like the one that you can see in Figure 7-3.

Load

Creating connection in model...

Figure 7-3. The Apply query changes dialog

This time, you have made a simple modification to the data before loading the
dataset into the Power BI Desktop data model. The data modification technique was
exactly the same. The only difference between loading the data directly and taking a
detour via Power Query was clicking Edit instead of Load in the Navigator dialog. This
means that the data was only loaded once you had finished making any modifications to
the source data in Power Query.

Tip What is also worth remembering is that these changes have no effect on the
source data, which remains untouched. Modifications only happen to the copy of
the data in Power Bl Desktop.
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Transform or Load?

Power BI Desktop always gives you the choice of loading data directly into its data model
or taking a constructive detour via Power Query. The path that you follow is entirely up
to you and clearly depends on each set of circumstances. Nonetheless, you might want to
consider the following basic principles when faced with a new dashboarding challenge
using unfamiliar data:

e Areyou convinced that the data is ready to use? That is, is it clean
and well structured? If so, then you can try loading it directly into the
Power BI Desktop data model.

e Areyou faced with multiple data sources that need to be combined
and molded into a coherent structure? If this is the case, then you
really need to transform the data using Power Query.

e Does the data come from an enterprise data warehouse? This could
be held in a relational database, a SQL Server Analysis Services cube,
or even an in-memory tabular data warehouse. Alternatively, is the
data in an online service? As these data sources are nearly always
the result of many hundreds—or even thousands—of hours of work
cleansing, preparing, and structuring the data, you can probably load
these straight into the data model.

e Does the data need to be preaggregated and filtered? Think
Power Query.

e Arevyou likely to need to change the field names to make the data
more manageable? It could be simpler to load the data directly into
the data model and change them there.

e Areyou faced with a lot of lookup tables that need to be added to a
“core” data table? Then Power Query is your friend.

e Does the data contain many superfluous or erroneous elements?
Then use Power Query to remove these as a first step.

¢ Does the data need to be rationalized and standardized to make it
easier to handle? In this case, the path to success is via Power Query.
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o Isthe data source enormous? If this is the case, you could save time
by editing and filtering the data first in the Query Editor. This is
because the Query Editor only loads a sample of the data for you to
tweak. The entire dataset will only be loaded when you confirm all
your modifications and close the Query Editor.

These kinds of questions are only rough guidelines. Yet they can help to point you
in the right direction when you are working with Power BI Desktop. Inevitably, the
more that you work with this application, the more you will develop the reflexes and
intuition that will help you make the correct decisions. Remember, however, that Power
BI Desktop is there to help and that even a directly loaded dataset is based on a query. So
you can always load data and then decide to tweak the query structure later if you need
to. Alternatively, editing data in a Power Query can be a great opportunity to take a closer
look at your data before loading it into the data model—and it only adds a couple of
clicks. Indeed, defaulting to "Transform Data" is often—but not always-the better option.
At the very least, it can help you to get a better feel of the data that you are working with.

So feel free to adopt a way of working that you feel happy with. Power BI Desktop will
adapt to your style easily and almost invisibly, letting you switch from data to dashboards
so fluidly that it will likely become second nature.

The upcoming chapters will take you through many of the core techniques that you
need to know to cleanse and shape your data. However, before getting into all the detail,
let’s spend the rest of this chapter on a quick, high-level look at Power Query and the way
that it is laid out.

Power Query

All of your data transformation will take place in Power Query. It is a separate window
from the one where you create your dashboards, and it has a slightly different layout.
Power Query consists of six main elements:

e The six main ribbons: Home, Transform, Add Column, View, Tools,
and Help. Other ribbons are available when carrying out specific
types of data transformations.

o The Query list pane containing all the queries that have been added
to a Power BI Desktop file.
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The Data window, where you can see a sample of the data for a
selected query.

The Query Settings pane that contains the list of steps used to
transform data as well as metadata/properties about the query as a
whole (name, description, enable load, include in report refresh).

The formula bar above the data that shows the code (written in the
Power BI “M” language that you will see in greater detail in
Chapter 14) that performs the selected transformation step.

The status bar (at the bottom of the window) that indicates useful
information, such as the number of rows and columns in a query
table, and the date when the dataset was downloaded.

The callouts for these elements are shown in Figure 7-4.

Power Bl
Query  —
Ribbon

Query List —

Current Cell _]
Contents

Formula
Bar

Query
Settings

| Process
Steps

g A PO CORMLOADED AT okl ]— Status Bar
T

Data Window

Figure 7-4. Power Query, explained
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The Applied Steps List

Data transformation is by its very nature a sequential process. So the Query window
stores each modification that you make when you are cleansing and shaping source
data. The various elements that make up a data transformation process are listed in the
Applied Steps list of the Query Settings pane in the Query Editor.

Power Query does not number the steps in a data transformation process, but it
certainly remembers each one. They start at the top of the Applied Steps list (nearly
always with the Source step) and can extend to dozens of individual steps that trace
the evolution of your data until you load it into the data model. You can, if you want,
consider the Query Editor as a kind of “macro recorder”

Moreover, as you click each step in the Applied Steps list, the data in the Data
window changes to reflect the results of each transformation, giving you a complete and
visible trail of all the modifications that you have applied to the dataset.

The Applied Steps list gives a distinct name to the step for each and every data
modification option that you cover in this chapter and the next. As it can be important
to understand exactly what each function actually achieves, I will always draw to your
attention the standard name that Power Query applies.

Power Query Ribbons

Power Query uses (in the April 2022 version, at least) six core ribbons. They are
fundamental to what you learn in the course of this chapter. They are as follows:

e The Home ribbon

e The Transform ribbon

e The Add Column ribbon
o The Viewribbon

e The Tools ribbon

e The Help ribbon

I am not suggesting for a second that you need to memorize what all the buttons in
these ribbons do. What I hope is that you are able to use the following brief descriptions
of the Query Editor ribbon buttons to get an idea of the amazing power of Power BI
Desktop in the field of data transformation. So if you have an initial dataset that is not
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quite as you need it, you can take a look at the resources that Power BI Desktop has to

offer and how they can help. Once you find the function that does what you are looking

for, you can jump to the relevant section for the full details on how to apply it.

The Home Ribbon

Since we will be making intense use of the Power Query Home ribbon to transform

data, it is important to have an idea of what it can do. I explain the various options in

Figure 7-5 and in Table 7-1.
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Table 7-1. Query Editor Home Ribbon Options

Option Description
Close & Apply Finishes the processing steps; saves and closes the query.
New Source Lets you discover and add a new data source to the existing query set.

Recent Sources
Enter Data

Data Source
Settings

Manage
Parameters

Refresh Preview
Properties
Advanced Editor
Manage

Choose Columns

Remove Columns
Keep Rows
Remove Rows
Sort

Split Column

Group By

Data Type

Use First Row as
Headers

Replace Values

Lists all the recent data sources that you have used.
Lets you add your own specific data in a custom table.

Allows you to manage and edit settings for data sources that you have already
connected to.

Lets you view and modify any parameters defined for this Power Bl Desktop file.
These are explained in Chapter 13.

Refreshes the preview data.

Displays the core query properties.

Displays the “M” language editor. This is explained in Chapter 14.
Lets you delete, duplicate, or reference a query.

Lets you select the columns to retain from all the columns available in the
source data.

Lets you remove one or more columns.

Keeps the specified number of rows at the top of the table.
Removes a specified number of rows from the top of the data table.
Sorts the table using the selected column as the sort key.

Splits a column into one or many columns at a specified delimiter or after a
specified number of characters.

Groups the table using a specified set of columns and aggregates any numeric
columns for this grouping.

Applies the chosen data type to the column.

Uses the first row as the column titles.

Carries out a search-and-replace operation on the data in a column or columns.
This can affect all or part of the data in a column.

(continued)
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Table 7-1. (continued)

Option Description

Merge Queries Joins a second query table to the current query results and either aggregates or
adds data from the second to the first. This is explained in Chapter 9.

Append Queries  Adds the data from another query to the current query in the current Power Bl
Desktop file. This is explained in Chapter 9.

Combine Files Adds the data from a series of similarly structured text files into a single table.
This is explained in Chapter 12.

The Transform Ribbon

The Transform ribbon, as its name implies, contains a wealth of functions that can help
you to transform your data. The various options it contains are explained in Figure 7-6
and Table 7-2.
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Figure 7-6. The Query Editor Transform ribbon
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Table 7-2. Query Editor Transform Ribbon Options

Option

Description

Group By

Use First Row
as Headers

Transpose

Reverse Rows

Count Rows
Data Type

Detect Data
Type
Rename

Replace Values

Fill

Pivot Column
Unpivot
Columns

Move
Convert to List

Split Column

Format

Groups the table using a specified set of columns; aggregates any numeric
columns for this grouping.

Uses the first row as the column titles.

Transforms the columns into rows and the rows into columns.

Displays the source data in reverse order, showing the final rows at the top of the
window.

Counts the rows in the table and replaces the data with the row count.
Applies the chosen data type to the column.

Detects what Power Query thinks is the correct data type to apply to multiple
columns.

Renames a column.

Carries out a search-and-replace operation inside a column, replacing a specified
value with another value.

Copies the data from cells above or below into empty cells in the column.

Creates a new set of columns using the data in the selected column as the
column titles.

Takes the values in a set of columns and unpivots the data, creating new columns
using the column headers as the descriptive elements.

Moves a column.

Converts the contents of a column to a list. This can be used, for instance, as
query parameters. You will learn this in Chapter 13.

Splits a column into one or many columns at a specified delimiter or after a
specified number of characters.

Modifies the text format of data in a column (uppercase, lowercase, capitalization)
or removes trailing spaces.

(continued)
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Table 7-2. (continued)

Option

Description

Merge Columns

Extract

Parse

Statistics

Standard

Scientific

Trigonometry

Rounding

Information

Date

Time

Duration

Run R Script

Run Python
Script

Takes the data from several columns and places it in a single column, adding an
optional separator character.

Replaces the data in a column using a defined subset of the current data. You can
specify a number of characters to keep from the start or end of the column, set a
range of characters beginning at a specified character, or even list the number of
characters in the column.

Creates an XML or JSON document from the contents of an element in a column.

Returns the Sum, Average, Maximum, Minimum, Median, Standard Deviation,
Count, or Distinct Value Count for all the values in the column.

Carries out a basic mathematical calculation (add, subtract, divide, multiply,
integer-divide, or return the remainder) using a value that you specify applied to
each cell in the column.

Carries out a basic scientific calculation (square, cube, power of n, square root,
exponent, logarithm, or factorial) for each cell in the column.

Carries out a basic trigonometric calculation (Sine, Cosine, Tangent, ArcSine,
ArcCosine, or ArcTangent) using a value that you specify applied to each cell in the
column.

Rounds the values in the column either to the next integer (up or down) or to a
specified factor.

Replaces the value in the column with simple information: Is Odd, Is Even, or
Positive/Negative.

Isolates an element (day, month, year, etc.) from a date value in a column.

Isolates an element (hour, minute, second, etc.) from a date/time or time value in
a column.

Calculates the duration from a value that can be interpreted as a duration in days,
hours, minutes, and so forth.

Runs an “R” script to transform data.

Runs a Python script to transform data.
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The Add Column Ribbon

The Add Column ribbon does a lot more than just add columns. It also contains
functions to break columns down into multiple columns and to add columns containing
dates and calculations based on existing columns. The various options it contains are
explained in Figure 7-7 and Table 7-3.
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Figure 7-7. The Query Editor Add Column ribbon
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Table 7-3. Query Editor Add Column Ribbon Options

Option Description
Column From  Lets you use one or more columns as examples to create a new column.
Examples

Custom Column Adds a new column using a formula to create the column’s contents.

Invoke Custom
Function

Conditional
Column

Index Column

Duplicate
Column
Format

Merge Columns

Extract

Parse

Statistics

Standard

Scientific

Applies an “M” language function to every row.

Adds a new column that conditionally adds the values from the selected column.

Adds a sequential number in a new column to uniquely identify each row.

Creates a copy of the current column.

Modifies the text format of data in a new column (uppercase, lowercase,
capitalization) or removes trailing spaces.

Takes the data from several columns and places it in a single column, adding an
optional separator character.

Creates a new column using a defined subset of the current data. You can specify
a number of characters to keep from the start or end of the column, set a range
of characters beginning at a specified character, or even list the number of
characters in the column.

Creates a new column based on the XML or JSON in a column.

Creates a new column that returns the Sum, Average, Maximum, Minimum,
Median, Standard Deviation, Count, or Distinct Value Count for all the values in the
column.

Creates a new column that returns a basic mathematical calculation (add,
subtract, divide, multiply, integer-divide, or return the remainder) using a value that
you specify applied to each cell in the column.

Creates a new column that returns a basic scientific calculation (square, cube,
power of n, square root, exponent, logarithm, or factorial) for each cell in the
column.
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Table 7-3. (continued)

Option Description

Trigonometry  Creates a new column that returns a basic trigonometric calculation (Sine, Cosine,
Tangent, ArcSine, ArcCosine, or ArcTangent) using a value that you specify applied
to each cell in the column.

Rounding Rounds the values in a new column either to the next integer (up or down) or to a
specified factor.

Information Replaces the value in the column with simple information: Is Odd, Is Even, or
Positive/Negative.

Date Isolates an element (day, month, year, etc.) from a date value in a new column.

Time Isolates an element (hour, minute, second, etc.) from a date/time or time value in a
new column.

Duration Calculates the duration from a value that can be interpreted as a duration in days,

hours, minutes, and seconds in a new column.

Note Several of the options in the Add Column ribbon are also available in the
Transform ribbon. These options will carry out the same tasks with one major
difference: they transform data in place if you apply the option from the Transform
ribbon—whereas they keep the original data and add a new column if you apply
the option from the Add Column ribbon.

The View Ribbon

Until now, we have concentrated our attention on Power Query Home, Transform, and

Add Column ribbons. This is for the good and simple reason that these ribbons are

where nearly all the action takes place. There is, however, a fourth essential Power Query

ribbon—the View ribbon. The buttons that it contains are shown in Figure 7-8, and the

options are explained in Table 7-4.
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Figure 7-8. The Power BI Desktop View ribbon

Table 7-4. Power BI Desktop View Ribbon Options

Option Description

Query Settings Displays or hides the Query Settings pane at the right of the Power Bl Desktop
window. This includes the Applied Steps list.

Formula Bar Shows or hides the formula bar containing the M language code for a
transformation step.

Monospaced Displays previews in a monospaced font.

Show whitespace Displays whitespace and new line characters.

Column quality

Column
distribution

Column profile
Go to Column
Always allow
Advanced Editor

Query
Dependencies

Shows column quality characteristics such as the number of error or empty records.

Shows column distribution characteristics such as the number of distinct
elements in the column.

Shows column profile characteristics such as value distributions.
Allows you to select a specific column. This is useful for tables with many columns.
Allows parameterization in data source and transformation dialogs.

Displays the Advanced Editor dialog containing all the code for the steps in the
query.

Displays the sequence of query links and dependencies.
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Possibly the only option that is not immediately self-explanatory is the Advanced
Editor button. It displays the code for all the transformations in the query as a single
block of “M” language script. You will learn more about this in Chapter 14.

Tip Personally, | find that the Query Settings pane and the Formula Bar are
too vital to be removed from the Power Query window when transforming data.
Consequently, | tend to leave them visible. If you need the screen real estate,
however, then you can always hide them for a while.

The Tools Ribbon

The Tools ribbon contains diagnostic options to help you to debug and understand
Power Query steps.
The Tools buttons are shown in Figure 7-9 and outlined in Table 7-5.

T o
W= ) A Start
Diagnose Diagnose Step : : Diagnostics
Step a
. Diagnostics |

Step Diagnostics

o Stop s Dggnostlc
' iagnostics tions
Stop g Diagnostic P
Diagnostics Options

Figure 7-9. The Tools ribbon
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Table 7-5. Power BI Desktop Tools Ribbon Options

Option Description

Diagnose Step Allows you to evaluate and
diagnose the selected query step

Start Diagnostics Starts recording traces for query
diagnostics

Stop Diagnostics Stops recording traces for query
diagnostics

Diagnostic Options Displays the diagnostic options
screen

The Help Ribbon

The Help ribbon contains a series of links to documentation and learning. As this ribbon
tends to change contents fairly frequently, I will not be detailing it here. Should you be
looking for further information or guidance, then it should be your first port of call.

Viewing a Full Record

Before even starting to cleanse data, you probably need to take a good look at it. While
Power Query is great for scrolling up and down columns to see how data compares for a
single field, it is often less easy to appreciate the entire contents of a single record.

So to avoid having to scroll frenetically left and right across rows of data, the Query
Editor has another brilliantly simple solution. If you click a row (or more specifically,
the number of a row in the grid on the left), Power Query will display the contents of an
entire record in a single window under the dataset. You can see an example of this in
Figure 7-10, which uses the Power BI Desktop file Examplel.pbix.
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Figure 7-10. Viewing a full record

Note You can alter the relative height of the recordset and dataset windows

simply by dragging the gray separator line between the upper and lower windows
up or down.

Power Query Context Menus

As is normal for Windows programs, Power Query makes full use of context (or “right-
click”) menus as an alternative to using the ribbons. When transforming datasets, there
are three main context menus that you will probably find yourself using:

Table menu: This menu appears when you click or right-click the top
corner of the grid containing the data.

209



CHAPTER 7  POWER QUERY

e Column menu: This menu appears when you right-click a
column title.

e Cell menu: This menu appears when you right-click a data cell.

As the context menus can be essential when transforming data, it is probably easier
to take a quick look at them now so that you can see the various options. Figure 7-11
gives you a quick overview of these three context menus.

Table Menu Column Menu Cell Menu
E® Copy Entire Table iy Copy Em Copy
B3 Use First Row as Headers (% Remove Y TetFilters »
1
B Add Custom Column... Remove Other Columns w2 Replace Values...
B4  Add Column From Examples... e Drill Down
Invoke Custom Function... 4 Add Column From Examples... Add as New Query
Add Conditional Column... Remove Duplicates
Add Index Column » Remove Errors
Choose Columns... | Change Type »
B Keep Top Rows... Transform >
Keep Bottom Rows... |4, Replace Values...
Keep Range of Rows... | Replace Errors...
Keep Duplicates .F-‘I Split Column »
Keep Errors |= GroupBy...
Eﬁ Remove Top Rows... - Fill g
Remove Bottom Rows... %@ Unpivot Columns
Remove Alternate Rows... Unpivot Other Columns
Unpivot Only Selected Columns
Remove Duplicates |
Remove Errors ®] Rename..
Move »
Merge Queries...
Append Queries... Drill Down
Add as New Query

Figure 7-11. Power Query context menus

Because the options that are available in the context menus are explained
throughout this and the following five chapters, I will not explain them all in detail here.

Note The cell context menu will reflect the data type of the cell in the filter
option. So a numeric cell will have the option “Number filters.”
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Conclusion

This chapter introduced you to Power Query—the tool that is integrated into Power BI
Desktop that allows you to transform and cleanse source data.

You saw that you can switch between the Power BI Desktop dashboard interface
and Power Query with one click at any time. Indeed, you learned that you can transform
data before loading it—or add data first and then flip over to Power Query to add further
transformations to your data.

Now that you know the basic approaches, it is time to examine many of the detailed
techniques that you may need to apply to cleanse and restructure raw data. This will be
the subject of the next five chapters.
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Structuring Data

So far in this book you have discovered how to load data from a multitude of sources.

This means that you can now access source data from a vast range of applications and

file types. Indeed, you can now build on the knowledge that you have acquired in the

first five chapters to load data from just about anything that Power BI can connect to.

The time has come to see how you can take the raw data that you have loaded

and cleanse and transform it so that it becomes a valid and reliable source for your

dashboards. Consequently, this chapter introduces you to the core data transformation

techniques that you can apply to shape each individual dataset that you have loaded.

The transformations that I have gathered under this heading include

Renaming, removing, and reordering columns
Removing groups or sets of rows
Deduplicating datasets

Merging columns

Sorting the data

Excluding records by filtering the data

Grouping records

In this chapter, I will also use a set of example files that you can find on the Apress

website. If you have followed the instructions in Appendix A, then these files are in the
C:\PowerBiDesktopSamples folder.
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Dataset Shaping

In this chapter, you will be working in Power Query. So for argument’s sake, let’s assume
that you have opened the C: \PowerBiDesktopSamples\Examplel.pbix file from the
sample data directory and that you have clicked the Transform Data button to display
the Power BI Desktop Query Editor. What can you do to the BaseData dataset that is
now visible? It is time to take a look at some of the core techniques that you can apply to
shape the initial dataset.

I have grouped these techniques together as they affect the initial size and shape
of the data. Also, it is generally not only good practice but also easier for you, the data
modeler, if you begin by excluding any rows and columns that you do not need. I also
find it easier to understand datasets if the columns are logically laid out and given
comprehensible names from the start. All in all, this makes working with the data easier
in the long run.

In this chapter, you will be using a series of available options from both the Home
and Transform ribbons. As the sheer range of available data transformations can seem
overwhelming at first, you need to make sure that you are looking in the right ribbon for
the menu option that you wish to apply.

Note Many—if not all—of the transformations that you will learn in this chapter
require you to start the transformation step immediately after opening Power
Query. So if you are practicing the steps sequentially, it is best to just delete

the last step in the “Applied Steps” list to revert things to their previous state.
Alternatively, you can close Power Bl Desktop without saving any changes and then
reopen it before trying out each data transformation.

To allow you to concentrate on discovering, appreciating, and learning the range of
data transformation options that are available in Power Query, I will be using only Excel
and text/CSV files as sample data in this and the following six chapters. All the Power
Query techniques, however, can be applied to any source data wherever it comes from.
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Renaming Columns

Although we took a quick look at renaming columns in the previous chapter, let’s look
at this technique again in more detail. I admit that renaming columns is not actually
modifying the form of the data table. However, when dealing with data, I consider

it vital to have all data clearly identifiable. This implies meaningful column names
being applied to each column. After all, you will be using them as the basis for your
dashboards. Consequently, I consider this modification to be fundamental to the shape
of the data and also as an essential best practice when importing source data.

To rename a column:
1. Click inside the column that you want to rename.
2. Click Transform to activate the Transform ribbon.
3. Click the Rename button. The column name will be highlighted.
4. Enter the new name or edit the existing name.
5. Press Enter or click outside the column title.

The column will now have a new title. The Applied Steps list on the right will now
contain another element, Renamed Columns. This step will be highlighted.

Note As an alternative to using the Transform ribbon, you can right-click the
column title and select Rename. You can just double-click the column name, as
well, to edit the name. Moreover, you can also change field names in Power Bl
Desktop—which will apply the changes behind the scenes in Power Query as well.

Reordering Columns

Power BI Desktop will load data as it is defined in the data source. Consequently, the
column sequence will be entirely dependent on the source data (or by a SQL query if
you used a source database, as described in Chapter 3). This column order need not be
definitive, however, and you can reorder the columns if that helps you understand and
deal with the data. Do the following to change column order:

1. Click the header of the column you want to move.
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2. Drag the column left or right to its new position. You will see the

column title slide laterally through the column titles as you do

this, and a thicker gray line will indicate where the column will be

placed once you release the mouse button. Reordered Columns

will appear in the Applied Steps list.

Figure 8-1 shows this operation.

InvoiceDate

AR
\4“1—'—[ A8~ CountryNam
—

.y
)
{

04/10/2012 Rolls Royce
01/01/2012 Aston Martin
02/02/2012 Rolls Royce
03/03/2012 Rolls Royce
04/04/2012 Rolls Royce
04/05/2012 Rolls Royce
04/06/2012 Aston Martin
04/07/2012 Aston Martin
04/08/2012 Aston Martin
04/09/2012 Aston Martin
04/09/2012 Aston Martin
04/11/2012 Aston Martin
04/11/2012 Aston Martin
04/12/2012 Aston Martin

United Kingdom
United Kingdom
United Kingdom
United Kingdom
United Kingdom
United Kingdom
United Kingdom
France

United Kingdom
United Kingdom
United Kingdom
France

United Kingdom

United Kingdom

Figure 8-1. Reordering columns

- | 123 SalePrice

NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL

85000
120000
88000
89000
52000
102500
110000
125000
130000
75000
68500
95000
155000
85000

If your query contains dozens—or even hundreds—of columns, you may find that

dragging a column around can be slow and laborious. Equally, if columns are extremely

wide, it can be difficult to “nudge” a column left or right. Power BI Desktop can come to

your aid in these circumstances with the Move button in the Transform ribbon. Clicking

this button gives you the menu options that are outlined in Table 8-1.

Table 8-1. Move Button Options

Option

Description

Left

Right

To Beginning
To End

Moves the currently selected column to the left of the column on its immediate left

Moves the currently selected column to the right of the column on its immediate right

Moves the currently selected column to the left of all the columns in the query

Moves the currently selected column to the right of all the columns in the query
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The Move command also works on a set of columns that you have selected by Ctrl-
clicking and/or Shift-clicking. Indeed, you can move a selection of columns that is not
contiguous if you need to. Indeed, if they're not already contiguous, a "move" operation
on multiple columns will make them contiguous. In other words, the columns don't
move the same number of steps relative to their original position—they're essentially
grouped together and then inserted into the new position.

Note You need to select a column (or a set of columns) before clicking the Move
button. If you do not, then the first time that you use Move, Power Bl Desktop
Query selects the column(s) but does not move them.

Removing Columns

So how do you remove a column or series of columns from the dataset? Like this:

1. Clickinside the column you want to delete, or if you want to delete
several columns at once, Ctrl-click the titles of the columns that
you want to delete.

2. Click the Remove Columns button in the Home ribbon. The
column(s) will be deleted, and Removed Columns will be the
latest element in the Applied Steps list.

Note Removing a column has no effect on the source data. As is the case with all
data transformation in Power Query, only the data in Power Bl Desktop is affected
by the changes that you make.
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When working with imported datasets over which you have had no control, you may
frequently find that you only need a few columns of a large data table. If this is the case,
you will soon get tired of Ctrl-clicking numerous columns to select those you want to
remove. Power BI Desktop has an alternative method. Just select the columns you want
to keep and delete the others. To do this:

1. Ctrl-click the titles of the columns that you want to keep.

2. Click the small triangle in the Remove Columns button in the
Home ribbon. Select Remove Other Columns from the menu. All
unselected columns will be deleted, and Removed Other Columns
will be added to the Applied Steps list.

When selecting a contiguous range of columns to remove or keep, you can use the
standard Windows Shift-click technique to select from the first to the last column in the
block of columns that you want to select.

Note Both of these options for removing columns are also available from the
context menu, if you prefer. It shows Remove (or Remove Columns, if there are
several columns selected) when deleting columns, as well as Remove Other
Columns if you right-click a column title.

Choosing Columns

If you prefer not to scroll through a wide dataset yet still need to select a subset of
columns as the basis for your reports, then there is another way to define the collection
of fields that you want to use. You can choose the columns that you want to keep (and, by
definition, those that you want to exclude) like this:

1. Inthe Home ribbon of Power Query, click the Choose
Columns button.

2. Click (Select All Columns) to deselect the entire collection of
columns in the dataset.

3. Select the columns Make, Color, and SalePrice. The Choose
Columns dialog will look like the one in Figure 8-2.
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Choose Columns

Choose the columns to keep
Search Columns ?l

B (Select All Columns)
O InvoiceDate

¥ Make

O CountryName

[ IsDealer

|~/ SalePrice I
O CostPrice

O TotalDiscount

O DeliveryCharge

[ SpareParts

O LaborCost

[ ClientName

O Model

o Color

[ ReportingYear

O ReportingMonth

O Registration_Date

O VehicleType

O InveiceNumber v
O CountrylSOCode

oK | Cancel

Figure 8-2. The Choose Columns dialog

4. Click OK. Power Query will only display the columns that you

STRUCTURING DATA

The Choose Columns dialog comes with a couple of extra functions that you might

find useful when choosing the set of columns that you want to work with:

required option.

You can sort the column list in alphabetical order (or, indeed,

revert to the original order) by clicking the Sort icon (the small A-Z)
at the top right of the Choose Columns dialog and selecting the
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e You can filter the list of columns that is displayed simply by entering
a few characters in the Search Columns field at the top of the dialog
and then pressing Enter.

e The (Select All Columns) option switches between selecting and
deselecting all the columns in the list.

Merging Columns

Source data is not always exactly as perfect as you wish it could be (and that is
sometimes a massive understatement). Certain data sources could have data spread over
many columns that could equally well be merged into a single column. So it probably
comes as no surprise to discover that Power BI Desktop Query can carry out this kind of

operation too. Here is how to do it:

1. Ctrl-click the headers of the columns that you want to merge
(Make and Model in the BaseData dataset in this example).

2. Inthe Transform ribbon, click the Merge Columns button. The
Merge Columns dialog will be displayed.

3. From the Separator pop-up menu, select one of the available
separator elements. I chose Colon in this example.

4. Enter a name for the column that will be created from the two
original columns (I am calling it MakeAndModel). The dialog
should look like Figure 8-3.

Merge Columns

Choose how to merge the selected columns.

Separator

Colon o |

New column name (optional)
MakeAndModel |

o

Figure 8-3. The Merge Columns dialog
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5. Click OK. The columns that you selected will be replaced by a

single column containing the data from all the selected columns,

as shown in Figure 8-4.

AP ClientName

Aldo Motors
Honest John
Bright Orange
Honest John
Wheels'R'Us
Cut’'n'Shut
Bright Orange
Les Arnaqueurs
Aldo Motors
Aldo Motors
Aldo Motors
Les Arnaqueurs
Wheels'R'Us
Bright Orange
Cut’'n'Shut

Les Arnaqueurs
Wheels'R'Us

Rolls Royce:Camargue
Aston Martin:DBS

Rolls Royce:Silver Ghost
Rolls Royce:Silver Ghost
Rolls Royce:Camargue
Rolls Royce:Camargue
Aston Martin:DBS
Aston Martin:DB7
Aston Martin:DBS
Aston Martin:DBS
Aston Martin:DB4
Aston Martin:Vantage
Aston Martin:Vanquish
Aston Martin:Rapide
Aston Martin:Zagato
Rolls Royce:Silver Ghost
Rolls Royce:Wraith

Figure 8-4. The result of merging columns

I coo C]

Red

Blue

Green

Blue

Canary Yellow
British Racing Green
Dark Purple

Red

Blue

Silver

Night Blue

Canary Yellow
Night Blue

Black

British Racing Green
Canary Yellow

Silver

Note The replacement column will be named “Merged” if you did not provide a
new name in step 4. In any case, you can always rename the column to something
more appropriate after merging columns.

I need to make a few comments about this process:

e You can select as many columns as you want when merging columns.

o Ifyoudo not give the resulting column a name in the Merge Columns

dialog, it will simply be renamed Merged. You can always rename it

later if you want.
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o The order in which you select the columns affects the way that the
data is merged. So always begin by selecting the column whose
data must appear at the left of the merged column, then the column
whose data should be next, and so forth. You do not have to select
columns in the order that they initially appeared in the dataset.

o Ifyou do not want to use any of the standard separators that Power
BI Desktop Query suggests, you can always define your own. Just
select Custom in the pop-up menu in the Merge Columns dialog.
A new box will appear in the dialog, in which you can enter your
choice of separator. This can be composed of several characters if you
really want.

e Merging columns from the Transform ribbon removes all the
selected columns and replaces them with a single column. The
same option is also available from the Add Column ribbon—only in
this case, this operation adds a new column and leaves the original
columns in the dataset.

Note This option is also available from the context menu if you right-click one of
the selected column titles.

The available merge separators are described in Table 8-2.

Table 8-2. Merge Separators

Option Description

Colon Uses the colon (;) as the separator
Comma Uses the comma (,) as the separator
Equals Sign Uses the equals sign (=) as the separator
Semi-Colon Uses the semicolon (;) as the separator
Space Uses the space () as the separator

Tab Uses the tab character as the separator
Custom Lets you enter a custom separator

222



CHAPTER 8  STRUCTURING DATA

Tip  You can split, remove, and duplicate columns using the context menu if you
prefer. Just remember to right-click any of the selected column titles to display the

correct context menu.

Going to a Specific Column

Power BI Desktop can load datasets that contain hundreds of columns. As scrolling left
and right across dozens of columns can be more than a little frustrating, you can always

jump to a specific column at any time.
1. Inthe Home ribbon of Power Query, click the small triangle at the
bottom of the Choose Columns button. Select Go to Column. The
Go to Column dialog will appear, as shown in Figure 8-5.

| Choose
|Columns ~

[ choose Columns
[ﬂ Go to Column

Figure 8-5. The Go to Column menu options

2. Select the column you want to move to. The dialog will look like

Figure 8-6.
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Go to Column
[l 21

InvoiceDate

CountryName
IsDealer
SalePrice
CostPrice
TotalDiscount
DeliveryCharge
SpareParts
LaborCost
ClientName
Merged

Color
ReportingYear
ReportingMonth
Registration_Date
VehicleType
InvoiceNumber
CountrylSOCode
QuterPostode
Region

Figure 8-6. The Go to Column dialog

3. Click OK. Power BI Desktop will select the chosen column.

Tip If you prefer, you can double-click a column name in the Go to Column dialog
to move to the chosen column. What is more, if you switch to the View menu, there
is a Go to column button there, as well.
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Removing Records

You may not always need all the data that you have loaded into a Power BI Desktop

query. There could be several possible reasons for this:

You are taking a first look at the data and you only need a sample to
get an idea of what the data is like.

The data contains records that you clearly do not need and that you
can easily identify from the start.

You are testing data cleansing and you want a smaller dataset to
really speed up the development of a complex data extraction and
transformation process.

You want to analyze a reduced dataset to extrapolate theses and
inferences, and to save analysis on a full dataset for later, or even use
a more industrial-strength toolset such as SQL Server Integration
Services or Azure Data Factory.

To allow you to reduce the size of the dataset, Power BI Desktop proposes two basic
approaches out of the box:

Keep certain rows

Remove certain rows

Inevitably, the technique that you adopt will depend on the circumstances. If it is

easier to specify the rows to sample by inclusion, then the keep certain rows approach is

the best option to take. Inversely, if you want to proceed by exclusion, then the remove

certain rows technique is best. Let’s look at each of these in turn.

Note Removing of rows should be used with caution if the data source doesn’t
provide the rows in a deterministic order between refreshes. Some source data
connections may not guarantee row order between data refreshes, and in cases
like these, “removing top/bottom N rows” may be removing different rows

each time.
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Rows

This approach lets you specify the rows that you want to continue using. It is based on
the application of one of the following three choices:

e Keep the top nrecords.
e Keep the bottom n records.

o Keep a specified range of records—that is, keep n records every y
records.

Most of these techniques are very similar, so let’s start by imagining that you want to
keep the top 50 records in the sample C: \PowerBiDesktopSamples\Examplel.pbix file.

1. Inthe Power Query Home ribbon, click the Keep Rows button.
The menu will appear.

2. Select Keep Top Rows. The Keep Top Rows dialog will appear.

3. Enter 50 in the “Number of rows” box, as shown in Figure 8-7.

Keep Top Rows

Specify how many rows to keep.

Number of rows

12 - |[sd

oK Cancel |

Figure 8-7. The Keep Top Rows dialog

4. Click OK. All but the first 50 records are deleted, and Kept First
Rows is added to the Applied Steps list.

To keep the bottom 7n rows, the technique is virtually identical. Follow the steps in
the previous example, but select Keep Bottom Rows in step 2. In this case, the Applied
Steps list displays Kept Last Rows.
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To keep a range of records, you need to specify a starting record and the number
of records to keep from then on. For instance, suppose that you wish to lose the first 10
records but keep the following 25. This is how to go about it:

1. Inthe Home ribbon, click the Keep Rows button. The Keep Rows
menu options will appear as shown in Figure 8-8.

[ |
HH

Keep
Rows ~ |

B4 Keep TopRows
B3 Keep Bottom Rows

B¥. Keep Range of Rows
Keep Duplicates
|», Keep Errors

Figure 8-8. The Keep Rows menu options

2. Select Keep Range of Rows. The Keep Range of Rows dialog
will appear.

3. Enter 11 in the “First row” box.

4. Enter 25 in the “Number of rows” box, as shown in Figure 8-9.

Keep Range of Rows

Specify the range of rows to keep.
First row
12+ 1

Number of rows

12 - |29

x

Figure 8-9. The Keep Range of Rows dialog

5. Click OK. All but records 1-10 and 36 to the end are deleted, and
Kept Range of Rows is added to the Applied Steps list.
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Note You may have noticed that this dialog—Iike many others—contains a pop-
up menu to the left of the fields where you enter values. This pop-up menu allows

you to parameterize the value that you are currently entering manually. Parameters
are explained in Chapter 13.

Removing Rows

Removing rows is a nearly identical process to the one you just used to keep rows. As
removing the top or bottom 7 rows is highly similar, I will not go through it in detail.
All you have to do is click the Remove Rows button in the Home ribbon and follow the
process as if you were keeping rows. The Applied Steps list will read Removed Top Rows
or Removed Bottom Rows in this case, and rows will be removed instead of being kept in
the dataset, of course.

The remove rows approach does have one very useful option that can be applied as
a sampling technique. It allows you to remove one or more records every few records to
produce a subset of the source data. To do this, you need to do the following:

1. Click the Remove Rows button in the Query window Home
ribbon. The menu will appear as shown in Figure 8-10.

ff Remove Top Rows
EE Remove Bottom Rows
Remove Alternate Rows
B Remove Duplicates
Remove Blank Rows

7o
% Remove Errors

Figure 8-10. The Remove Rows menu options

2. Select Remove Alternate Rows. The Remove Alternate Rows dialog
will appear.

3. Enter 10 as the First row to remove.
4. Enter 2 as the Number of rows to remove.
5. Enter 10 as the Number of rows to keep.
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The dialog will look like Figure 8-11.

Remove Alternate Rows

Specify the pattern of rows to remove and keep.
First row to remove
12 ~|/ 10

MNumber of rows to remove
12~ 2

Number of rows to keep

12 - |[1d

Figure 8-11. The Remove Alternate Rows dialog

6. Click OK. All but the records matching the pattern you entered in
the dialog are removed. Removed Alternate Rows is then added to
the Applied Steps list.

Note If you are really determined to extract a sample that you consider to
be representative of the key data, then you can always filter the data before
subsetting it to exclude any outliers. Filtering data is explained later in this chapter.

Removing Blank Rows

If your source data contains completely blank (empty) rows, you can delete these as
follows:

1. Click the Remove Rows button in the Query window Home
ribbon. The menu will appear.

2. Select Remove Blank Rows.

This results in empty rows being deleted. Removed Blank Rows is then added to the
Applied Steps list.

229



CHAPTER 8  STRUCTURING DATA

Removing Duplicate Records

As mentioned previously—and as you will inevitably discover—an external source of data
might not be quite as perfect as you might hope. One of the most annoying features

of poor data is the presence of duplicates. These are insidious since they falsify results
and are not always visible. If you suspect that the data table contains strict duplicates
(i.e., where every field is identical in two or more records), then you can remove the
duplicates like this:

1. Click the Remove Duplicates in the pop-up menu for the table
(this is at the top left of the table grid). All duplicate records
are deleted, and Removed Duplicates is added to the Applied
Steps list.

Note | must stress that this approach will only remove completely identical
records where every element of every column is strictly identical in the duplicate
rows. If two records have just one different character or a number but everything
else is identical, then they are not considered duplicates by Power Query.
Alternatively, if you want to isolate and examine the duplicate records, then you
can display only completely identical records by selecting Keep Duplicates from
the pop-up menu for the table.

So if you suspect or are sure that the data table you are dealing with contains
duplicates, what are the practical solutions? This can be a real conundrum, but there are
some basic techniques that you can apply:

e Remove all columns that you are sure you will not be using later in
the data-handling process. This way, Power BI Desktop will only be
asked to compare essential data across potentially duplicate records.

e Group the data on the core columns (this is explained later in this
chapter) and perform a count to determine whether more than one
record exists for that combination of values.
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Note As you have seen, Power Bl Desktop Query can help you to home in on
the essential elements in a dataset in just a few clicks. If anything, you need to be
careful that you are not removing valuable data—and consequently skewing your
analysis—when excluding data from the query.

Sorting Data

Although not strictly a data modification step, sorting an imported table will probably be
something that you want to do at some stage, if only to get a clearer idea of the data that
you are dealing with. Do the following to sort the data:

1. Close the file Examplel.pbix (if, indeed, you have been using it
to test the techniques explained so far in this chapter) without
saving it.

2. Open the file C: \PowerBiDesktopSamples\Examplel.pbix. Note
that you are opening an existing Power BI Desktop file and not
loading data.

3. Click Transform Data to open Power Query.
4. Clickinside the column you wish to sort by.

5. Click Sort Ascending (the A/Z icon) or Sort Descending (the Z/A
icon) in the Home ribbon.

The data is sorted in either alphabetical (smallest to largest) or reverse alphabetical
(largest to smallest) order. If you want to carry out a complex sort operation (i.e., first
by one column and then by another if the first column contains the same element over
several rows), you do this simply by sorting the columns one after another. Power BI
Desktop Query Editor adds a tiny 1, 2, 3, and so on to the right of the column title to
indicate the sort sequence. You can see this in Figure 8-12, where I sorted first on the
column Make and finally on the column CountryName.
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Sort Icon

Asc Make 1.1 ABC CountryName
Aston Martin France
Aston Martin France
Aston Martin France
Aston Martin France
Aston Martin France
Aston Martin France
Aston Martin France
Aston Martin France
Aston Martin France
Aston Martin France
Aston Martin France
Aston Martin France
Aston Martin France
Aston Martin France
Aston Martin France
Aston Martin France
Aston Martin France
Aston Martin France
Aston Martin France
Aston Martin France
Aston Martin France
Aston Martin Switzerland
Aston Martin Switzerland
Aston Martin Switzerland
Aston Martin Switzerland
Aston Martin Switzerland

Figure 8-12. Sorting multiple columns

Once a column is sorted, the pop-up menu icon will change to a small triangle
and an arrow. An upward arrow indicates that the column has been sorted using an
ascending (A-Z or smallest to largest) sort, whereas a downward arrow indicates that the
column has been sorted using a descending (Z-A or largest to smallest) sort.

Note It is important to realize that sorting data is merely a technique to help
you understand the source data. This will have no effect on how data appears in
visuals in Power Bl Desktop.
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As sorting data is considered part of the data modification process, it also appears in
the Applied Steps list as Sorted Rows. If you look closely at the column headings, you will
see small numbers “1” and “2” that indicate the sort priority as well as the arrows that

indicate that the columns are sorted in ascending order.

Tip An alternative technique for sorting data is to click the pop-up menu for a
column (the downward-facing triangle at the right of a column title) and select Sort
Ascending or Sort Descending from the pop-up menu.

Reversing the Row Order

If you find that the data that you are looking at seems upside down (i.e., with the bottom
rows at the top and vice versa), you can reverse the row order in a single click, if you

want. To do this, do the following:
1. Inthe Transform ribbon, click the Reverse Rows button.

The entire dataset will be reversed, and the bottom row will now be the top row.

Undoing a Sort Operation

If you subsequently decide that you do not want to keep your data sorted, you can undo

the sort operation at any time, as follows:

1. Click the sorticon at the right of the name of the column that you
used as the basis for the sort operation. The context menu will

appear, as you can see in Figure 8-13.
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ﬁBc Make 1

Sort Ascending

Zl Sort Descending
Clear Sort

Remove Empty

Text Filters .

Search

v (Select All)
Aston Martin
Bentley
Jaguar

MGB

Rolls Royce
Triumph
TVR

S EEEEEE

o

Figure 8-13. Removing a sort operation

2. Click Clear Sort.

The sort order that you applied will be removed, and the data will revert to its

original row order.

Note If you sorted the dataset on several columns, removing the sort on the first
column will leave the data sorted on the other columns. If all you want to do is
undo the sort on the final column in a set of columns used to sort the recordset,
then you can clear only the sort operation on this column.

Filtering Data

The most frequently used way of limiting a dataset is, in my experience, the use of filters
on the table that you have loaded. Now, I realize that you may be coming to Power
BI Desktop after years with Excel, or after some time using Power Pivot, and that the
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filtering techniques that you are about to see probably look much like the ones you have

used in those two tools. However, because it is fundamental to include and exclude

appropriate records when loading source data, I prefer to explain Power Query filters in

detail, even if this means that certain readers will experience a strong sense of déja vu.
Here are two basic approaches for filtering data in Power BI Desktop:

e Select one or more specific values from the unique list of elements in
the chosen column.

o Define arange of data to include or exclude.

The first option is common to all data types, whether they are text, number, or date/
time. The second approach varies according to the data type of the column that you are
using to filter data.

Selecting Specific Values

Selecting one or more values present in a column of data is as easy as this (assuming that
you are still using the Power BI Desktop file Examplel.pbix and are in Power Query):

1. Click a column’s pop-up menu. (I used Make in the sample
dataset in this example.) The filter menu appears.

2. Check all elements that you want to retain and uncheck all
elements that you wish to exclude. In this example, I kept Bentley
and Rolls Royce, as shown in Figure 8-14.
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A% Make 3l 1]

Sort Ascending

Zl Sort Descending

Clear Sort

Remove Empty
Text Filters »

I Search

B (Select All)

[0 Aston Martin

¥ Bentley

O Jaguar

O mcB

li Rolls Royce ‘

O Triumph v

O Tvr
o

Figure 8-14. A filter menu

3. Click OK. The Applied Steps list adds Filtered Rows.

Note You can deselect all items by clicking the (Select All) check box; reselect all
the items by selecting this box again. It follows that if you want to keep only a few
elements, it may be faster to unselect all of them first and then only select the ones
that you want to keep. If you want to exclude any records without a value in the
column that you are filtering on, then select Remove Empty from the filter menu.

Finding Elements in the Filter List

Scrolling up and down in a filter list can get extremely laborious. A fast way of limiting
the list to a subset of available elements is to do the following:

1. Click the pop-up menu for a column. (I use Make in the sample
dataset in this example.) The filter menu appears.
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2. Enter aletter or a few letters in the Search box. The list shortens
with every letter or number that you enter. If you enter ar, then the
filter popup will look like Figure 8-15.

AB- Make

Sort Ascending

Zl Sort Descending

Clear Sort

Remove Empty

Text Filters 4

|ar| x

O (Select All Search Results)
[0 Aston Martin
[ Jaguar

o
Figure 8-15. Searching the filter menu

To remove a filter, all that you have to do is click the cross that appears at the right of
the Search box.

Tip Sometimes, when filtering values, you may see “list may be incomplete”
at the bottom of the pop-up menu. In these cases, you may need to click “Load
more” to see the values that are missing. This is because Power Query only
loads a sample of the source data, and this sample may be too small to be truly
representative of the source data.
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Filtering Text Ranges

If a column contains text, then you can apply specific options to filter the data. These
elements are found in the filter popup of any text-based column in the Text Filters
submenu. The choices are given in Table 8-3.

Table 8-3. Text Filter Options

Filter Option Description

Equals Sets the text that must match the cell contents

Does Not Equal Sets the text that must nof match the cell contents

Begins With Sets the text at the left of the cell contents

Does Not Begin With Sets the text that must not appear at the left of the cell contents
Ends With Sets the text at the right of the cell contents

Does Not End With Sets the text that must not appear at the right of the cell contents
Contains Lets you enter a text that will be part of the cell contents

Does Not Contain Lets you enter a text that will not be part of the cell contents

Filtering Numeric Ranges

If a column contains numbers, then there are also specific options that you can apply to
filter the data. You'll find these elements in the filter popup of any text-based column in
the Number Filters submenu. The choices are given in Table 8-4.
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Table 8-4. Numeric Filter Options

Filter Option Description

Equals Sets the number that must match the cell contents.

Does Not Equal Sets the number that must not match the cell contents.

Greater Than Cell contents must be greater than this number.

Greater Than Or Equal To Cell contents must be greater than or equal to this number.

Less Than Cell contents must be less than this number.

Less Than Or Equal To Cell contents must be less than or equal to this number.

Between Cell contents must be between the two numbers that you specify.

This enables you to define a range of numbers.

Filtering Date and Time Ranges

If a column contains dates or times (or both), then specific options can also be applied to
filter the data. These elements are found in the filter popup of any text-based column in
the Date/Time Filters submenu. The choices are given in Table 8-5.

Table 8-5. Date and Time Filter Options

Filter Element Description

Equals Filters data to include only records for the selected date

Before Filters data to include only records up to the selected date

After Filters data to include only records after the selected date

Between Lets you set an upper and a lower date limit to exclude records outside
that range

In the Next Lets you specify a number of days, weeks, months, quarters, or years

(or even seconds, minutes, hours) to come

In the Previous Lets you specify a number of days, weeks, months, quarters, or years
(or even seconds, minutes, hours) up to the date

(continued)

239



CHAPTER 8  STRUCTURING DATA

Table 8-5. (continued)

Filter Element

Description

Is Earliest
Is Latest

Is Not Earliest

Is Not Latest

Day » Tomorrow

Day » Today
Day » Yesterday

Week » Next Week
Week » This Week
Week » Last Week
Month > Next Month
Month » This Month
Month » Last Month
Month » Month Name
Quarter » Next Quarter
Quarter » This Quarter
Quarter » Last Quarter
Quarter » Quarter Name
Year > Next Year

Year » This Year

Year > Last Year

Year » Year To Date

Filters data to include only records for the earliest date
Filters data to include only records for the latest date

Filters data to include only records for dates not including the earliest
date

Filters data to include only records for dates not including the latest
date

Filters data to include only records for the day after the current system
date

Filters data to include only records for the current system date

Filters data to include only records for the day before the current
system date

Filters data to include only records for the next calendar week
Filters data to include only records for the current calendar week
Filters data to include only records for the previous calendar week
Filters data to include only records for the next calendar month
Filters data to include only records for the current calendar month
Filters data to include only records for the previous calendar month
Filters data to include only records for the specified calendar month
Filters data to include only records for the next quarter

Filters data to include only records for the current quarter

Filters data to include only records for the previous quarter

Filters data to include only records for the specified quarter

Filters data to include only records for the next year

Filters data to include only records for the current year

Filters data to include only records for the previous year

Filters data to include only records for the calendar year to date
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Table 8-5. (continued)

Filter Element Description

Hour » Next Hour Filters data to include only records for the next hour
Hour » This Hour Filters data to include only records for the current hour
Hour » Last Hour Filters data to include only records for the last hour
Minute » Next Minute Filters data to include only records for the next minute
Minute » This Minute Filters data to include only records for the current minute
Minute » Last Minute Filters data to include only records for the last minute

Second » Next Second Filters data to include only records for the next second
Second » This Second Filters data to include only records for the current second
Second » Last Second Filters data to include only records for the last second

Custom Filter Lets you set up a specific filter for a chosen date range

Filtering Data

Filtering data uses a very similar approach, whatever the type of filter that is applied. As a
simple example, here is how to apply a number filter to the sale price to find vehicles that
sold for less than £5,000.00:

1. Click the pop-up menu for the SalePrice column.
2. Click Number Filters. The submenu will appear.
3. Select Less Than. The Filter Rows dialog will be displayed.

4. Enter 5000 in the box next to the “is less than” box, as shown in
Figure 8-16.
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Filter Rows

Apply one or more filter conditions to the rows in this table.

® Basic O Advanced

Keep rows where 'SalePrice’
;is less than ¥ 12> |500‘_J 4 ‘
®And OOr

* | A2 [Enrer or select a value ~ l

Figure 8-16. The Filter Rows dialog
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5. Click OK. The dataset only displays rows that conform to the filter
that you have defined.

Although extremely simple to apply, filters do require a few comments:

e You can combine up to two elements in a basic filter. These can be
mutually inclusive (an AND filter) or they can be an alternative (an
OR filter).

* You can combine several elements in an advanced filter—as you will
learn in the next section.

e You should not apply any formatting when entering numbers.
e Any text that you filter on is case-sensitive.

o Ifyou choose the wrong filter, you do not have to cancel and start
over. Simply select the correct filter type from the popup in the
left-hand boxes in the Filter Rows dialog.
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Tip If you set a filter value that excludes all the records in the table, Power B
Desktop displays an empty table except for the words “This table is empty.” You
can always remove the filter by clicking the cross to the left of Filtered Rows

in the Applied Steps list. This will remove the step and revert the data to its
previous state.

Applying Advanced Filters

Should you ever need to be extremely specific when filtering data, you can always use
Power BI Desktop’s advanced filters. These let you extend the filter elements so that you
can include or exclude records to a high level of detail. Here is the procedure:

1. Click the pop-up menu for the SalePrice column.

2. Click Number Filters. The submenu will appear.

3. Select Equals. The Filter Rows dialog will be displayed.

4. Click Advanced.

5. Enter 5000 as the value for the first filter element in the dialog.

6. Select Or from the popup as the filter type for the second filter
element.

7. Select Equals as the operator.
8. Enter 89000 as the value for the second filter in the dialog.

9. C(lick Add clause. A new filter element will be added to the dialog
under the existing elements.

10. Select Or from the popup as the filter type for the third filter
element.

11. Select Equals as the operator.

12. Enter 178500 as the value for the third filter element in the dialog.
The Filter dialog will look like the one shown in Figure 8-17.
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Filter Rows

Apply one or more filter conditions to the rows in this table.

* Advanced

Keep rows where

And/Or Column Operator
I SalePrice b | equals

| Or ~ | SalePrice " | equals

Or -~ I SalePrice - equals

Add Clause

Value

12 ~ || 5000
12 ~ || 89000
12 - || 178500

Figure 8-17. Advanced filters

13. Click OK. Only records containing the figures that you entered
in the Filter dialog will be displayed in the Power BI Desktop

Query Editor.

I'would like to finish on the subject of filters with a few comments:

e Inthe Advanced Filter dialog, you can “mix and match” columns and

operators to achieve the filter result that you are looking for.

e You can also order the sequence of filters if you ever need to. To
do this, simply click inside a filter row and it will appear with a
gray background (like the third filter in Figure 8-17). Then click the
ellipses at the right of the filter row and select Move Up or Move
Down from the pop-up menu. You can see this in Figure 8-18.
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Delete
Move Up

Move Down

Figure 8-18. Ordering filters

o To delete afilter, click the ellipses at the right of the filter row and
select Delete.

Note To repeat a truly fundamental point, when you are dealing with really large
datasets, you may find that a filter does not always show all the available values
from the source data. This is because Power Query has loaded only a sample
subset of the data. In cases like these, you will see an alert in the filter pop-up
menu and a “Load more” link. Clicking this link will force Power Query to reload

a larger sample set of data. However, memory restrictions may prevent it from
loading all the data that you need. In cases like this, you should consider modifying
the source query if possible so that it brings back a representative dataset that can
fit into memory.

Excluding Rows Where a Value Is Missing

In some cases, you may wish to exclude records where a specific column does not
contain a value. Suppose that you do not want to include data where there is no

sale price.
1. Click the pop-up menu for the SalePrice column.

2. Select Remove Empty. You can see this in Figure 8-19.
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123 SalePrice

L]

21 Sort Ascending
Zl Sort Descending

v

Remove Empty

Number Filters »

Search

<

(Select All)
22500
22750
25250
25500
28000
29750
32500
37000
37690
39500
39750
40440
41250
42250
44000
45000 v

ASHnAN
OK Cancel

IS E S ESEEESSESERERE

Figure 8-19. Filtering out empty records

Grouping Records

At times, you will need to transform your original data in an extreme way—Dby grouping
the data. This is very different from filtering data, removing duplicates, or cleansing the
contents of columns. When you group data, you are altering the structure of the dataset
to “roll up” records where you do the following:

¢ Define the attribute columns that will become the unique elements
in the grouped data table.
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o Specify which aggregations are applied to any numeric columns
included in the grouped table.

Grouping is frequently an extremely selective operation. This is inevitable, since the
fewer attribute (i.e., nonnumeric) columns you choose to group on, the fewer records
you are likely to include in the grouped table. However, this will always depend on the
particular dataset you are dealing with, and grouping data efficiently is always a matter
of flair, practice, and good, old-fashioned trial and error.

Simple Groups
To understand how grouping works—and how it can radically alter the structure of your

dataset—let’s see a simple example of row grouping in action:

1. Inthe sample file Examplel.pbix (in Power Query), click inside
the Make column.

2. Ineither the Home ribbon or Transform ribbon, click the Group
By button. The Group By dialog will appear, looking like the one in
Figure 8-20.

Group By

Specify the column to group by and the desired output.

® Basic O Advanced

Make T
New column name Operation Column
Count | Count Rows >

ox

Figure 8-20. Simple grouping
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3. Click OK. The dataset will now only contain the list of makes of

vehicle and the number of records for each make. You can see this

in Figure 8-21.

B. ABC Make - 123 Count -
1 | Rolls Royce 63
2 | Aston Martin 110
3 | Jaguar 129
4 Bentley 71
5 |TVR 14
6 MGB 36
7  Triumph 34

Figure 8-21. Simple grouping output

Power BI Desktop will add a step named Grouped Rows to the Applied Steps list
when you apply grouping to a dataset.

Note The best way to cancel a grouping operation is to delete the Grouped Rows
step in the Applied Steps list.

Although Power BI Desktop defaults to counting rows, there are several other
operations that you can apply when grouping data. These are outlined in Table 8-6.

Table 8-6. Aggregation Operations When Grouping

Aggregation Operation ~ Description

Count Rows Counts the number of records

Count Distinct Rows Counts the number of unique records

Sum Returns the total for a numeric column

Average Returns the average for a numeric column

Median Returns the median value of a numeric column

Min Returns the minimum value of a numeric column
Max Returns the maximum value of a numeric column
All Rows Creates a table of records for each grouped element
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Note For aggregations other than Count Rows and All Rows, you can select the
column to aggregate from the Column popup in the Group By dialog. This only
applies to numeric columns.

Complex Groups

Power BI Desktop can help you shape your datasets in more advanced ways by creating

more complex data groupings. As an example, you could try out the following to group

by make and model and add columns showing the total sales value and the average cost:

1.

(Re)open the sample file C: \PowerBiDesktopSamples\
Examplel.pbix.

Click Transform Data to open Power Query.

Select the following columns (by Ctrl-clicking the column
headers):

a. Make

b. CountryName

In either the Home ribbon or Transform ribbon, click Group By.
In the New Column Name box, enter TotalSales.

Select Sum as the operation.

Choose SalePrice as the source column in the Column pop-up list.

Click the Add Aggregation button and repeat the operation; only
this time, use the following:

a. New Column Name: AverageCost
b. Operation: Average

c. Column: CostPrice

The Group By dialog should look like the one in Figure 8-22.
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Group By

Specify the columns to group by and one or more outputs.
Basic @ Advanced

: Make » |

[ Countr_}f_Name g ‘

Add grouping

New column name Operation Column
TotalSales | Sum - | SalePrice v
AverageCost | Average > | CostPrice R

Add aggregation

& [ |

Figure 8-22. The Group By dialog

9. Click OK. All columns, other than those that you specified in
the Group By dialog, are removed, and the table is grouped
and aggregated, as shown in Figure 8-23. Grouped Rows will be
added to the Applied Steps list. I have also sorted the table by the
Make and CountryName columns to make the grouping easier to
comprehend.
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=z 8 ABC Make it ABC CountryName 2j-T 1.2 TotalSales |~ | 1.2 AverageCost v
1  Aston Martin France 1487210 37232.14286
2 Aston Martin Switzerland 543170 22394.23077
3 | Aston Martin USA 3722160 64055
4  Aston Martin United Kingdom 4933500 84145.47368
5 Bentley France 394250 46350
6 Bentley Spain 46750 30700
7 | Bentley Switzerland 222750 28200
& | Bentley USA 1879750 46462.96296
9 | Bentley United Kingdom 2407750 43685.71429
10 Jaguar France 212000 30500
11 Jaguar Germany 74750 42500
12 Jaguar Spain 69250 37500
13 Jaguar Switzerland 450250 34285.71429
14 Jaguar USA 2751000 39036.53846
15 Jaguar United Kingdom 2761750 37988.52459
16 MGB USA 348000 11166.66667

Figure 8-23. Grouping a dataset

If you have created a really complex group and then realized that you need to change
the order of the columns, all is not lost. You can alter the order of the columns in the
output by clicking the ellipses to the right of each column definition in the Group By
dialog and selecting Move Up or Move Down. The order of the columns in the Group By
dialog will be the order of the columns (left to right) in the resulting dataset.

If you have defined a column group and then wish to modify it later, you can modify
the contents of the "Group By" dialogue by clicking the settings cog on the corresponding
step in the Applied Steps list.

Note You do not have to Ctrl-click to select the grouping columns. You can add
them one by one to the Group By dialog by clicking the Add Aggregation button
(which may mean switching to the Advanced tab in the Group By dialogue).
Equally, you can remove grouping columns (or added and aggregated columns) by
clicking the ellipses to the right of a column name and selecting Delete from the
pop-up menu.
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Saving Changes in Power Query

As you would expect, you can save any changes that you have made when using Power
Query at any time. However, you need to be aware that when you click the Save icon
above the ribbon (or if you click File » Save), you will be presented with a choice in the
dialog that you can see in Figure 8-24.

Microsoft Power Bl Desktop

There are pending changes in your queries that haven't been applied.
Do you want to apply them?

Apply | Apply Iater‘ ‘ Cancel ‘

Figure 8-24. Applying pending changes before saving in Power Query

At this point, you have to decide if you want only to save the work that you have
done using Power Query, or if you want not only to save your work but also update
the data in the data model with the latest version of the data that results from the data
transformation that you have carried out.

Consequently, you have to choose between

o Apply: Apply the changes and load the data to the data model.

o Apply later: Save your modifications but leave the data as it is
currently—and potentially update the data later.

Exiting Power Query

In a similar vein to the Save options just described, you can choose how to exit Power
Query and return to your reports and dashboards in Power BI Desktop. The default
option (when you click the Close & Apply button) is to apply all the changes that you
have made to the data, update the data model with the new data, and return to Power BI
Desktop.
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However, you have two other options that may prove useful. These appear in the
menu for the Close & Apply button:

o Apply: Apply the changes that you have made to the data model while
remaining in Power Query. This may involve changes to the fields in
the Fields list.

e Close: Close Power Query but do not apply any changes.

If you choose not to apply the changes that you have made, then you will see the alert
that is displayed in Figure 8-25. At some point, you will have to update the data model to
ensure that you are using the correct data for your reports by clicking the Apply Changes
button in the alert that appears above the report canvas.

M There are pending changes in your queries that haven't been applied. Apply changes Discard changes X

Figure 8-25. The pending changes alert

Conclusion

This chapter started you on the road to transforming datasets with Power BI Desktop.
You saw how to trim datasets by removing rows and columns. You also learned how to
subset a sample of data from a data source by selecting alternating groups of rows.

You also saw how to choose the columns that you want to use in reports, how to
move columns around in the dataset, and how to rename columns so that your data
is easily comprehensible when you use it later in dashboards and reports. Then, you
saw how to filter and sort data, as well as how to remove duplicates to ensure that your
dataset only contains the precise rows that you need for your upcoming visualizations.
Finally, you learned how to group and aggregate data.

It has to be admitted, nonetheless, that preparing raw data for use in dashboards and
reports is not always easy and can take a while to get right. However, Power Query can
make this task really fast and fluid with a little practice. So now that you have grasped the
basics, it is time to move on and discover some further data transformation techniques.
Specifically, you will see how to shape and further transform the data that you have
imported. This is the subject of the next chapter.
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Shaping Data

In the previous chapter, you saw how to hone your dataset so that you defined only the

rows and columns of data that you really need. Then you learned how to carry out basic

transformations on the data that they contain. In this chapter, you will learn how to build

on these foundations to deliver data that is ready to be molded into a structured and

usable data model.

The generic term for this kind of data preparation in Power BI Desktop is shaping

data. It covers the following:

These techniques can be—and probably will be—used alongside many of the
techniques that you saw previously in Chapters 7 and 8. After all, one of the great
strengths of Power Query is that it recognizes that data transformation is a complex

Joining queries: This involves taking two queries and linking them
so that you display the data from both sources as a single dataset.
You will learn how to extend a query with multiple columns from
a second query as well as how to aggregate the data from a second
query and add this to the initial dataset. You will also see how to
create complex joins when merging queries.

Pivoting and unpivoting data: If you need to switch data in rows to
display as columns—or vice versa—then you can get Power Query to
help you do exactly this. This means that you can guarantee that the
data in all the tables that you are using conforms to a standardized
tabular structure that is essential for Power BI to function efficiently.

Transposing data: This can be required to switch columns into rows
and vice versa.

Data quality analysis: This means using Power Query to give you an
idea about the quality of the available data.

© Adam Aspin 2022
A. Aspin, Pro Data Mashup for Power BI, https://doi.org/10.1007/978-1-4842-8578-7_9
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business and consequently does not impose any strict way of working. Indeed, it lets you
experiment freely with a multitude of data transformation options. So remember that
you are at liberty to take any approach you want when transforming source data. The
only thing that matters is that it gives you the result that you want.

Merging Data

Until now, we have treated each individual query as if it existed in isolation. The reality,
of course, is that you will frequently be required to use the output of one query in
conjunction with the output of another to join data from different sources in various
ways. Assuming that the results of one query share a common field (or fields) with
another query, you can “join” queries into a single “flattened” data table. Power BI
Desktop calls this a merge operation, and it enables you, among other things, to

o Lookup data elements in another “reference” table to add lookup
data. For example, you may want to add a client name where only the
client reference exists in your main table.

o Aggregate data from a “detail” table (such as invoice lines) and
include the totals in a higher-grained table, such as a table of

invoices.

Here, again, the process is not difficult. The only fundamental factor is that the two
tables, or queries, that you are merging must have a shared field or fields that enable the
two tables to match records coherently. Indeed, the field headers/titles don’t need to be
exactly the same to be able to perform the join. Let’s look at a couple of examples.

Adding Data

First, let’s try looking up extra data that we will add to a query:

1. Inanew, empty Power BI Desktop file, load both the worksheets
(clients and Sales) in the C: \PowerBiDesktopSamples\SalesData.
x1sx Excel file.
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Click the Transform Data button in the Home ribbon.

Click the query named Sales in the Queries pane of the Power
Query window.

Click the Merge Queries button in the Home ribbon. The Merge
dialog will appear.

In the upper part of the dialog—where an overview of the output
from the current query is displayed—scroll to the right and click
the ClientName column title. This column is highlighted.

In the drop-down menu under the upper table, select the Clients
query. The output from this query will appear in the lower part of
the dialog.

In the lower table, select the column title for the column—the join
column—that maps to the column that you selected in step 5. This
will also be the ClientName column. This column is then selected
in the lower table. You may be asked to set privacy levels for the
data sources. If this is the case, set them to Public.

Select Inner (only matching rows) from the Join Kind pop-up
menu. The dialog will look like Figure 9-1.
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Merge

Select a table and matching columns to create a merged table.

Sales B}
alePrice CostPrice TotalDiscount DeliveryCharge SpareParts LaborCost ClientName Model
95000 50000 500 750 500 750 Aldo Motors Camargue F
120000 75000 0 1500 600 550 HonestJohn DBS £
83000 75000 750 1000 750 550 BrightOrange  Silver Ghost (
89000 88000 0 1000 85 550 HonestJohn Silver Ghost  E
< >
| Clients v I:;
ClientiD ClientName Address1 Address2 Town County PostCode Region
1 AldoMotors 4, Scale Street null| Uttoxeter | Staffs ST1799RZ | East Midlands
2 | Honest John S9a Baker Street  NULL London null | NSW1 1A Greater London Authori
3 Bright Orange 17, Arcadia Way  NULL Birmingham NULL B150AZ West Midlands
4 | Cut'n'Shut Grange Avenue NULL Manchester NULL M1 5AZ North West
< >
Join Kind
Inner (only matching rows) N

[ Use fuzzy matching to perform the merge

b Fuzzy matching options

+/ The selection matches 457 of 457 rows from the first table, and 31 of 31 r...

& (o ]

Figure 9-1. The Merge dialog

9. Click OK. A new column is added to the right of the existing data
table. It is named Clients—representing the merged table. Merged
Queries is added to the Applied Steps list.

10. Scroll to the right of the existing data table. The new column
contains the word Table in every cell. This column will look
something like Figure 9-2.
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Figure 9-2. A new, merged column

11. Click the Expand icon to the right of the added column name (it
should have the name of the second query that you merged into a
source query). The pop-up list of all the available fields in this data
table (or query, if you prefer) is displayed, as shown in Figure 9-3.

— = Expand
I E— 1] N Icon

* Expand O Aggregate

¥ (Select All Columns)
ClientlD
ClientName
Address1
Address2
Town

County .
PostCode | Available

v

v

v

v

v

v

v

¥ Region FleIdS

¥ OuterPostode

¥ CountrylD

¥ ClientType

¥ ClientSize

¥ ClientSince

¥ |sCreditWorthy

v
v U

IsDealer

se original column name as prefix

=

Figure 9-3. The fields available in a joined query
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12. Ensure that the Expand radio button is selected.
13. Clear the selection of all the columns by unchecking the (Select
All Columns) check box.
14. Select the following columns:
a. ClientName: Note that this will result in what's effectively a duplicate
column as it also appears in the “parent” table.
b. ClientSize
c. ClientSince
15. Uncheck Use original column name as prefix.
16. Click OK. The selected columns from the linked table are merged
into the main table, and the link to the reference table (New
Column) is removed. Expanded Columns is added to the Applied
Steps list.
17. The result should look like that in Figure 9-4.
A& VehicleType - | A% InvoiceNumber [~ ] AB ciientName.1 (-] A% clientsize - 455 ClientSince [~
Saloon BB3DT7FB3-F42C-4523-A737-CDCBF7705... Aldo Motors Large 04/01/19598 00:00:00
Coupe 15A3BC61-82BD-4CCD-8FOB-49EEESSAF... Aldo Motors Large 04/01/1998 00:00:00
Coupe CFC6726D-1522-4981-BC6B-766AE2C6E... | Aldo Motors Large 04/01/1998 00:00:00
Coupe CFCB726D-1522-4581-BCSB-766AE2C6E... | Aldo Motors Large 04/01/1998 00:00:00
Saloon A44AB460-1BBF-4AFB-ASFE-248680274...  Aldo Motors Large 04/01/1998 00:00:00
Saloon 008971F3-330D-4DB0-B0BE-973E4B531...  Aldo Motors Large 04/01/1998 00:00:00
Coupe 139BEEEF-FF32-4BES-9EF1-819ACEE8BS... HonestJohn Large 01,/01/2000 00:00:00
Saloon 2ABAA3D0-E2AS-4E37-BFCA-TBEOEDSBA... Honest John Large 01/01/2000 00:00:00
Saloon EAS24C34-FBFD-4E2F-9334-960E50BA61... Honest John Large 01/01/2000 00:00.00
Saloon ASFCSD6E-DB75-4TES-BF4B-BSECE1867..  Honest John Large 01,/01/2000 00:00:00
Saloon D35D72CD-5FF3-4701-A6D1-265A4F4E7...  Bright Orange Large 01,/04/2005 00:00:00
Coupe F1B566F(0-D137-4810-B449-575438F3F3... Bright Orange Large 01,/04/2005 00:00:00
Coupe B47CA156-7077-4690-AA1A-0CF4519BA...  Bright Orange Large 01,/04/2005 00:00:00
Saloon CHECDCBD-5356-4E10-806C-DF176E7A4... | Bright Orange Large 01/04/2005 00:00:00
Saloon D63E4285-4262-4DEB-9ABE-FEIESBOCT... | Bright Orange Large 01/04/2005 00:00:00

Figure 9-4. Merged column output

18. Rename the columns that have been added if you wish.

You now have a single table of data that contains data from two linked data sources.

Refreshing the Sales query will also reprocess the dependent clients query and result in

the latest version of the data being reloaded into the merged query.
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Note You probably noticed that the Merge dialog indicated how many matching
records there were in the two queries. This can be a useful indication that you have
selected the correct column(s) to join the two queries.

Aggregating Data During a Merge Operation

If you are not just looking up reference data but need to aggregate data from a separate

table and then add the results to the current query, then the process is largely similar.

This second approach, however, is designed to suit another completely different

requirement. Previously, you saw the case where the current query had many records

that mapped to a single record in the lookup table. This second approach is for when

your current (or main) query has a single record where there are multiple linked records

in the second query. Consequently, you need to aggregate the data in the second table

to bring the data across into the first table. Here is a simple example, using some of the
sample data from the C: \PowerBiDesktopSamples\ folder:

1.

In a new Power BI Desktop file, load only the tables Invoices and
InvoiceLines from the InvoicesAndInvoiceLines.xlsx Excel source
file in the C: \PowerBiDesktopSamples folder. Click Transform
Data to see the two worksheets it contains (Invoices and
InvoiceLines) in Power Query. This will create two queries.

Click the query named Invoices in the Queries pane on the left.

In the Home ribbon, click the Merge Queries button. The Merge
dialog will open. You will see some of the data from the Invoices
dataset in the upper part of the dialog.

Click anywhere inside the InvoiceID column. This column is
selected.

In the popup, select the InvoiceLines query. You will see some
of the data from the InvoiceLines dataset in the lower part of
the dialog.

Click anywhere inside the InvoiceID column for the lower table.
This column is selected.
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7. Select Inner (only matching rows) from the Join Kind pop-up
menu. The dialog will look like Figure 9-5.

Merge

Select a table and matching columns to create a merged table.

Invoices

InvoicelD InvoiceNumber
1 8B3D7F83-F42C-4523-A737-CDCBF7705877
2 139BEEEF-FF32-4BE9-9EF1-819ACEBEBESC
3 D35D72CD-5FF3-4701-A6D1-265A4F4E7CDS
4 2ABAA300-E2AS-4E37-BFCA-TBBOEDBBA2BD

<
| Invoicelines v |
InvoicelinelD  InvoicelD  StockiD  SalePrice
3 i ) 85000
4 2 2 120000
5 3 3 88000
6 4 4 85000
7 5 5 92000

Join Kind

Inner (only matching rows)

ClientiD

Lineltem

Left Outer (all from first, matching from second)
Right Quter (all from second, matching from first)
Full Quter (all rows from both)

: Inner (enly matching rows)

| Left Anti (rows only in first)

| Right Anti (rows only in second)

TR W N

[N I O S Y

InvoiceDate
04/10/2012 00:00:00
01,/01/2012 00:00:00
02/02/2012 00:00:00
03/03/2012 00:00:00

PP P P,

nd 461 of 46...

Figure 9-5. The Merge dialog when aggregating data
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8. Click OK. The Merge dialog will close, and a new column named
InvoiceLines will be added at the right of the Invoices query.
Merged Queries is added to the Applied Steps list.

9. Scroll to the right of the existing data table. You will see the new

column (named InvoiceLines) that contains the word Table in

every cell.



10.

11.

12.

13.
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Click the Expand icon to the right of the new column title (the two
arrows facing left and right). The pop-up list of all the available
fields in the InvoiceLines query is displayed.

Select the Aggregate radio button.
Select the Sum of SalePrice field and uncheck all the others.

Uncheck the “Use original column name as prefix” check box. The
dialog will look like Figure 9-6.

[7] InvoiceLines {ov]
[ Search Columns to Aggregate l @
O Expand © Aggregate
M (Select All Columns)
i ~
[ = Sum of InvoiceLinelD
[ = Sum of InvoicelD
[J = Sum of StockID <
v % Sum of SalePrice
& >

[ Use original column name as prefix

o

Figure 9-6. The available fields from a merged dataset

14. Click OK. Aggregated InvoiceLines is added to the Applied

Steps list.

Power BI Desktop will add up the total sale price for each invoice and add this as a
new column. Naturally, you can choose the type of aggregation that you wish to apply
(before clicking OK), if the sum is not what you want. To do this, place the cursor over

the column that you want to aggregate (see step 11 in the preceding exercise) and click
the drop-down menu at the right of the field name. Power BI Desktop will suggest a set of

options. The available aggregation options are explained in Table 9-1.
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Table 9-1. Merge Aggregation Options

Option Description

Sum Returns the total value of the field

Average Returns the average value of the field

Median Returns the median value of the field

Minimum Returns the minimum value of the field

Maximum Returns the maximum value of the field

Count (All) Counts all records in the dataset

Count (Not Blank) Counts all records in the dataset that are not empty

Tip If you loaded the data instead of editing the query in step 1, simply click the
Transform Data button in the Home ribbon to switch to Power Query.

The merge process that you have just seen, while not complex in itself, suddenly
opens up many new horizons. It means that you can now create multiple separate
queries that you can then use together to expand your data in ways that allow you to
prepare quite complex datasets.

Here are a couple of comments I need to make about the merge operation:

e Only queries that have been previously created in Power Query can
be used when merging datasets. So remember to connect to all the
datasets that you require before attempting a merge operation.

o Refreshing a query will cause any other queries that are merged into
this query to be refreshed also. This way, you will always get the most
up-to-date data from all the queries in the process.

Note You can also merge a parent table and a child table without aggregating.
This will add any fields from the child table to the fields from the parent table
exactly as you saw in the first merge example. However, this is (probably) a “one-
to-many” join. It means that data from the parent table will be duplicated in the
rows where there is more than one record in the child table.
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Types of Join

When merging queries—either to join data or to aggregate values—you are faced with

a choice when it comes to how to link the two queries. The choice of join can have a

profound effect on the resulting dataset. Consequently, it is important to understand the

six join types that are available. These are described in Table 9-2.

Table 9-2. Join Types

Join Type

Explanation

Left Outer

Right Outer

Full Outer

Inner

Left Anti

Right Anti

Keeps all records in the upper dataset in the Merge dialog (the dataset that was
active when you began the merge operation). Any matching rows (those that share
common values in the join columns) from the second dataset are kept. All other
rows from the second dataset are discarded.

Keeps all records in the lower dataset in the Merge dialog (the dataset that was
not active when you began the merge operation). Any matching rows (those that
share common values in the join columns) from the upper dataset are kept. All
other rows from the upper dataset (the dataset that was active when you began
the merge operation) are discarded.

All rows from both queries are retained in the resulting dataset. Any records that
do not share common values in the join field(s) contain blanks in certain columns.

Only joins queries where there is an exact match on the column(s) that are
selected for the join. Any rows from either query that do not share common values
in the join column(s) are discarded.

Keeps only rows from the upper (first) query that don't have any matching rows
from the lower (second) query.

Keeps only rows from the lower (second) query that don't have any matching
rows from the upper (first) query.

Note When you use any of the outer joins, you are keeping records that do not
have any corresponding records in the second query. Consequently, the resulting
dataset contains empty values for some of the columns.
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When you are expanding the column that is the link to a merged dataset, you have a
couple of useful options that are worth knowing about:

e Use original column name as prefix

e Search columns to expand

Use the Original Column Name As the Prefix

You will probably find that some columns from joined queries can have the same names
in both source datasets. It follows that you need to identify which column came from
which dataset. If you leave the check box selected for the “Use original column name as
prefix” merge option (which is the default), any merged columns will include the source
query name to help you identify the data more accurately.

Ifyou find that these longer column names only get in the way, you can unselect this
check box. This will leave the added columns from the second query with their original
names. However, because Power BI Desktop cannot accept duplicate column names,
any new columns will have .1, .2, and so forth, added to the column name.

Search Columns to Expand

If you are merging a query with a second query that contains a large number of columns,
then it can be laborious to scroll down to locate the columns that you want to include.
To narrow your search, you can enter a few characters from the name of the column

that you are looking for in the Search columns to aggregate box (or Search Columns to
Expand if you're expanding rather than aggregating). The more characters you type, the
fewer matching columns are displayed in the Expansion pop-up dialog.

Joining on Multiple Columns

In the examples so far, you only joined queries on a single column. While this may be
possible if you are looking at data that comes from a clearly structured source (such as
arelational database), you may need to extend the principle when joining queries from
diverse sources. Fortunately, Power BI Desktop allows you to join queries on multiple
columns when the need arises.

As an example of this, the sample data contains a file that I have prepared as an
example of how to join queries on more than one column. This sample file contains data
from the sources that you saw in previous chapters. However, they have been modeled
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as a data warehouse star schema. To complete the model, you need to join a dimension

named Geography to a fact table named Sales so that you can add the field GeographySK
to the fact table. However, the Sales table and the Geography table share two fields
(Country and Region) that must correspond for the queries to be joined. The following

explains how to perform a join using multiple fields:

1.

In a new Power BI Desktop file, click Get Data, select Excel as the
source, and in the C: \PowerBiDesktopSamples\StarSchema.xlsx
Excel file, select the two worksheets (Geography and Sales).

Click Transform Data to open the Power Query. Alternatively, if
you are already in Power Query, simply click New Source, and
select Excel as the source data type and load the two worksheets
directly.

Select the Sales query from the list of existing queries from the
Queries pane on the left of the Power Query window.

In the Home ribbon, click the Merge Queries button. The Merge
dialog will appear.

In the pop-up list of queries, select Geography as the second
query to join to the first (upper) query.

Select Inner (only matching rows) from the Join Kind popup.

In the upper list of fields (taken from the Sales table), Ctrl-click the
fields CountryName and Region, in this order. A small number will
appear to the right of each column header, indicating the order
that you selected the columns.

In the lower list of fields (taken from the Sales table), Ctrl-click the
fields CountryName and Region, in this order. A small number will
appear to the right of each column header, indicating the order
that you selected the columns.

Verity that you have a reasonable number of matching rows in the
information message at the bottom of the dialog. The dialog will
look like Figure 9-7.
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Merge
Select a table and matching columns to create a merged table.
Sales :“ .
Join
ehicleType InvoiceNumber CountrylSOCode OuterPostode Region 2 ]7 N b
sloon B8B3DTFB3-F42C-4523-AT737-CDCBFTT05B877 GBR 5T East Midlands umber
Jupe 139BEEEF-FF32-4BE9-9EF1-B19ACEEEBBESC  GER EC Greater London Authorty
iloon D35D72CD-5FF3-4701-A6D1-265A4F4ETCD5  GBR B West Midlands
sloon 2ABAA300-E2AS5-4E37-BFCA-TBBOEDBBAZBD GBR EC Greater London Authority
< > ,
Join
Geography - L2 Num ber
CountryName 1 CountrylSOCode OuterPostode Region 2 Geography_SK
United Kingdom  GBR ST East Midiands 1
United Kingdom GBR EC Greater London Authority 2
United Kingdom GBR B West Midlands 3
United Kingdom GBR NE Greater London Authority 4
United Kingdom GBR M North West 5
Join Kind
Left Outer (all from first, matching from second) v
[0 Use fuzzy matching to perform the merge
b Fuzzy matching options
i v. 7 - . -
v/ The selection matches 209 of 457 rows from the first table. oK Cancel

Figure 9-7. Joining queries using multiple columns

10. Click OK. Merged Queries is added to the Applied Steps list.

You can then continue restructuring your data. In this example, that would be adding
the GeographySK field to the Sales query and then removing the Country and Region
fields from the Sales query.

There is no real limit to the number of columns that can be used when joining
queries. It will depend entirely on the shape of the source data. However, each column
used to define the join must exist in both datasets, and each pair of columns must be of
the same (or a similar) data type.

Fuzzy Matching

Fuzzy matching allows you to compare values in the columns to join in a merge
operation by using fuzzy matching logic, rather than looking for exact matches in
the data.
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1. Start a merge operation (as you did previously) and select the two
tables to merge as well as the column(s) used to join the queries.

2. Inthe Merge dialog, check Use fuzzy matching to perform
the merge.

3. Seta similarity threshold. This defines the “latitude” that Power
Query can apply when looking for similar elements to match
across the two queries.

4. Enter a figure for the maximum number of matches. The dialog
will look like Figure 9-8.

¥ Use fuzzy matching to perform the merge

4 Fuzzy matching options
Similarity threshold (optional)
©
¥ Ignore case
' Match by combining text parts O
Maximum number of matches (optional)
®

Transformation table (optional)

Figure 9-8. Fuzzy matching

Fuzzy Matching Options

There are a few fuzzy matching options that you might want to apply—and that you
certainly need to understand when you use this technique. They are explained in
Table 9-3.
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Table 9-3. Fuzzy Matching Options

Option Explanation

Similarity threshold Indicates how similar two values need to be in order to match. The
minimum value of 0.00 will cause all values to match each other, and
the maximum value of 1.00 will only allow exact matches. The default
is 0.80.

Ignore case Ignores uppercase and lowercase characters in the two columns.

Match by combining text ~ Joins words to use for matching

parts

Maximum number of Sets the maximum number of matching rows that will be returned for

matches each input row. The default behavior is to return all matches.

Transformation table Allows users to specify another query that holds a manually prepared
mapping table so that some values can be auto-mapped as part of the
matching.

Fuzzy matching is an extremely powerful technique that can assist you in joining
datasets from disparate sources. However, you will probably need to experiment to find
the appropriate options to use when merging queries.

Merge As New Query

In the preceding merge process, you merged data into a source table. However, there
may be occasions when you prefer to keep the source query (or table, if you prefer) intact
and output the result of the merge operation into a new query.

To do this, the trick is to click not the Merge button itself, but the arrow to the right
of the Merge button—and selecting Merge Queries as New. You can see this option in
Figure 9-9.

£ Merge Queries '

B35 Merge Queries

E’; Merge Queries as New

Figure 9-9. Merging tables as a new query
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This will create a new query (named Mergel —but you can rename it later) and leave
the initial queries intact.

Preparing Datasets for Joins

You could have to carry out a little preparatory work on real-world datasets before
joining queries. More specifically, any columns that you join have to be the same basic
data type. Put simply, you need to join text-based columns to other text-based columns,
number columns to number columns, and date columns to date columns. If the columns
are not the same data type, you receive a warning message when you try to join the
columns in the Merge dialog.

Consequently, it is nearly always a good idea to take a look at the columns that you
will use to join queries before you start the merge operation itself. Remember that data
types do not have to be identical, just similar. So a decimal number type can map to a
whole number, for instance.

You might also have to cleanse the data in the columns that are used for joins before
attempting to merge queries. This could involve the following:

o Removing trailing or leading spaces in text-based columns

o Isolating part of a column (either in the original column or as a new
column) to use in a join

o Verifying that appropriate data types are used in join columns

Correct and Incorrect Joins

Merging queries is the one data restructuring operation that is often easier in theory
than in practice, unfortunately. If the source queries were based on tables in a relational
or even dimensional database, then joining them could be relatively easy, as a data
architect will (hopefully) have designed the database tables to allow for them to be
joined. However, if you are joining two completely independent queries, then you could

face several major issues:
e The columns do not map.

e The columns map, but the result is a massive table with duplicate
records.

Let’s take a look at these possible problems.
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The Columns Do Not Map

If the columns do not map (i.e., you have joined the data but get no resulting records),
then you need to take a close look at the data in the columns that you are using to
establish the join. The questions you need to ask are as follows:

e Are the values in the two queries the same data type?
e Do the values really map—or are they different?
e Areyou using the correct columns?

e Areyou using too many columns and so specifying data that is not in
both queries?

The Columns Map, but the Result Is a Massive Table
with Duplicate Records

Joining queries depends on isolating unique data in both source queries. Sometimes, a
single column does not contain enough information to establish a unique reference that
can uniquely identify a row in the query.

In these cases, you need to use two or more columns to join queries—or else rows
will be duplicated in the result. Therefore, once again, you need to look carefully at the
data and decide on the minimum number of columns that you can use to join queries
correctly.

Examining Joined Data

Joining data tables is not always easy. Neither is deciding if the outcome of a merge
operation will produce the result that you expect. So Power Query includes a solution
to these kinds of dilemma. It can help you more clearly see what a join has done. More
specifically, it can show you for each record in the first query exactly which rows are
joined from the second query.

Do the following to see this in action:

1. Carry out steps 1 through 10 in the example you saw earlier
(“Joining on Multiple Columns” section).

2. Scroll to the right in the data table. You will see the new column
named Geography (as shown in Figure 9-10).
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Figure 9-10. Joined data

3. Click to the right of the word Table in the row where you want to
see the joined data. Note that you must not click the word Table.
A second table will appear under the main query’s data table
containing the data from the second query that is joined for this
particular row. Figure 9-11 shows an example of this.

This technique is as simple as it is useful. There are nonetheless a few comments that

I need to make:

e You can resize the lower table (and consequently display more or less
data from the second joined table) by dragging the bottom border of
the top data table up or down.

e C(licking the word Table in the Geography column adds a new step
to the query that replaces the source data with the linked data. You
can also do this by right-clicking inside the NewColumn column and
selecting Drill Down.
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Note Drilling down into the merged table in effect limits the query to the row(s)
of the subtable. Consequently, you have to delete this step if you want to access all
the data in the merged tables.

Appending Data

Not all source data is delivered in its entirety in a single file or as a single database table.
You may be given access to two or more tables or files that have to be loaded into a single
table in Excel or Power Pivot. In some cases, you might find yourself faced with hundreds
of files—all text, CSV, or Excel format—and the requirement to load them all into a single
table that you will use as a basis for your analysis. Well, Power BI Desktop can handle
these eventualities too.

Adding the Contents of One Query to Another

In the simplest case, you could have two data sources that are structurally identical

(i.e., they have the same columns in the same order), and all that you have to do is add
one to another to end up with a query that outputs the amalgamated content of the two
sources. This is called appending data, and it is easy, provided that the two data sources
have identical structures; this means

¢ They have the same number of columns.

¢ The columns are in the same order.

o The data types are identical for each column.
¢ The columns have the same names.

As long as all these conditions are met, you can append the output of queries (which
Power BI Desktop also calls Tables and many people, including me, refer to as datasets)
one into another. The queries do not have to have data that comes from identical source
types, so you can append the output from a CSV file to data that comes from an Oracle
database, for instance. As an example, we will take two text files and use them to create
one single output:
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1. Create queries to load each of the following text files into Power
BI Desktop—without the final load step, which would add them to
the data model. Both files are in the C: \PowerBiDesktopSamples\
MultipleIdenticalFiles folder:

a. Colours_01.txt
b. Colours_02.txt

2. You can see the contents of these two queries in Figure 9-11.

1. 123 ColourlD '~ | AB- Colour -]

1 Red
2 Blue

3 Green — Colors_01

4 Silver

LY B - SR PR N R

5 Canary Yellow

™. 123 ColourlD '~ | A% colour ~]

6 Night Blue
7 Black

8 British Racing Green — COI ou I’S_OZ
9 Dark Purple
10 Pink

Wi W N =

Figure 9-11. Source data for appending

3. Select one of the queries (I use Colours_01, but either will do).

4. Click the arrow to the right of the Append Queries button in the
Power Query Home ribbon. You can see this in Figure 9-12.

EAppend Queriesj
z Append Queries

E';,, Append Queries as New )

Figure 9-12. The Append menu choices
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5. Select Append queries as new. The Append dialog will appear.

6. Ensure that the Two tables radio button is selected.

7. From the Second table popup, choose the query Colours_02. The

dialog will look like the one in Figure 9-13.

Append

Concatenate rows from two tables into a single table.

® Two tables O Three or more tables

First table

. Colours_01

Second table

Colours_02

Cancel

Figure 9-13. The Append dialog

8. Click OK. The data from the two output tables is appended in
anew query. You can see an example of the resulting output in

Figure 9-14.

7. 123 ColourlD

K

| ABC Colour (-]

LT= T - - B R - T Y, B ¥ R

-
=]

loeowmm-nwm»..|

—
(=]

Red

Blue

Green

Silver

Canary Yellow

Night Blue

Black

British Racing Green
Dark Purple

Pink

Figure 9-14. A new query containing appended data
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You can now continue with any modifications that you need to apply. You will
notice that the column names are not repeated as part of the data when the tables are
appended one to the other.

The new query is named Append]l. You can, of course, rename this to something
more comprehensible.

One interesting aspect of this approach is that you have created a link between the
two source tables and the new query. This means that when you refresh the source data,
not only are the data in the tables Colours_01 and Colours_02 updated, but the “derived”
query that you just created is updated as well.

Appending the Contents of Multiple Queries

Power Query does not limit you to appending only two files at once. You can (if you really
need to) append a virtually limitless number of identical files.

Moreover, you can append Excel files just as easily as you can append text or CSV
files—as the following example shows:

1. Inanew, empty Power BI Desktop file, click Transform Data to
open Power Query.

2. Create queries to load all of the Excel files in the folder
C:\PowerBiDesktopSamples\MultipleIdenticalExcel (the files
are identical, and each one contains a single worksheet named
BaseData).

3. Select the query named BaseData in the Queries pane on the left.
4. Click the Append Queries button.
5. Select the Three or more tables radio button in the Append dialog.

6. Ctrl-click the tables “BaseData (2)” and “BaseData (3)” in the
Available table(s) list on the left of the dialog.

7. Click the Add button. You can see what the Append dialog now
looks like in Figure 9-15.
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Append

Concatenate rows from three or more tables into a single table.

O Two tables  ® Three or more tables

Available tables Tables to append
BaseData (Current) BaseData (Current)
BaseData (2) BaseData (2)
BaseData (3) BaseData (3)

Figure 9-15. Appending multiple queries

8. Click OK. The data from the queries “BaseData (2)” and
“BaseData (3)” will be appended to the current query (BaseData).
Appended Query will be added to the Applied Steps list.

It is worth noting the following:
¢ You can remove queries from the list of queries to append on the
right by clicking the query (or Ctrl-clicking multiple queries) and
subsequently clicking the cross icon on the right of the dialog.
e You can alter the load order of queries by clicking the query to

move and then clicking the up and down chevrons on the right of
the dialog.

Note Appending queries presumes that the source data has already been loaded
into Power Query. This is not the same as loading multiple files from the same
directory—which is explained in Chapter 12.
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Changing the Data Structure

Sometimes, your requirements go beyond the techniques that we have seen so far when
discussing data cleansing and transformation. Some data structures need more radical
reworking, given the shape of the data that you have acquired. I include in this category
the following:

e Unpivoting data
o Pivoting data
e Transforming rows and columns

Each of these techniques is designed to meet a specific, yet frequent, need in data
shaping, and all are described in the next few pages.

Unpivoting Tables

From time to time, you may need to analyze data that has been delivered in a “pivoted”
or “denormalized” format. Essentially, this means that information that really should

be in a single column has been broken down and placed across several columns. An
example of the first few rows of a pivoted dataset is given in Figure 9-16 and can be found
in the C: \PowerBiDesktopSamples\PivotedDataSet.x1lsx sample file.
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23

A

\InvoiceDate

02/01/2013
09/01/2013

|10/01/2013

02/02/2013
11/02/2013
02/03/2013
12/03/2013
13/03/2013

|14/03/2013

02/04/2013
15/04/2013
16/04/2013
02/05/2013
17/05/2013
18/05/2013
19/05/2013
02/06/2013
20/06/2013
02/07/2013
21/07/2013
22/07/2013
02/08/2013
02/09/2013
23/09/2013
02/10/2013
24/10/2013
02/11/2013
25/11/2013
26/11/2013
27/11/2013

|02/12/2013

B C
~ Aston Martin ~  Bentley
75890
31125
17500
75890
22500
75890
17500

17500
75890

17500
75890
17500
17500
22500
62000
17500
62000

22500
62000
62000
17500
62000

125000
31125
17500
17500

125000

D
|~ |Jaguar [~ MGB
25700 88200
25700 63200
25700 88200
25700 99500
62000 124500
62000 63200
25700 88200
62000 38200
62000 124500
62000 63200
25700 87000
25700 137000

Figure 9-16. A pivoted dataset
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To analyze this data correctly, we really need the makes of the cars to be switched

from being column titles to becoming the contents of a specific column. Fortunately, this

is not hard at all:

1. Inanew Power BI Desktop file, load the PivotedCosts worksheet
from the C:\PowerBiDesktopSamples\PivotedDataSet.x1sx file

into Power BI Desktop. Ensure that the first row is set to be the

table headers (this should happen automatically and is indicated

by the Promoted Headers step in the Applied Steps pane).
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2. Switch to Power Query (unless it is already open) and select all the
columns that you want to unpivot. In this example, this means all
columns except the first one (all the makes of cars).

In the Transform ribbon, click the Unpivot Columns button
(or right-click any of the selected columns and choose Unpivot
Columns from the context menu). The table is reorganized, and
the first few records look as they do in Figure 9-17. Unpivoted

zz: InvoiceDate |~ | AB Attribute '~ 123 Value |~ ]
02/01/2013 Aston Martin 75890
02/01/2013 Bentley 25700
02/01/2013 Jaguar 88200
02/01/2013 MGB 4500
02/01/2013 Rolls Royce 62000
02/01/2013 Triumph 8500
09/01/2013 Aston Martin 31125
10/01/2013 Aston Martin 17500
02/02/2013 Aston Martin 75890
02/02/2013 Bentley 25700
02/02/2013 Jaguar 63200
02/02/2013 MGB 8500
02/02/2013 Rolls Royce 62000
02/02/2013 Triumph 17000
02/02/2013 TVR 37500
11/02/2013 Aston Martin 22500
02/03/2013 Aston Martin 75890
02/03/2013 Bentley 25700
02/03/2013 Jaguar 88200
02/03/2013 MGB 4500

20

Figure 9-17. An unpivoted dataset
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4. Rename the columns that Power Query has named Attribute
and Value.

The data is now presented in a standard tabular way, and so it can be used to create a
data model and then produce reports and dashboards.

Unpivot Options
There are a couple of available options when you unpivot data using the Unpivot

Columns button popup in the Transform ribbon:

o Unpivot Other Columns: This will add the contents of all the other
(not selected) columns to the unpivoted output.

e Unpivot Only Selected Columns: This will only add the contents of any
preselected columns to the unpivoted output.

Note As is the case with so many of the techniques that you apply using Power
Query, it is really important to select the appropriate column(s) before carrying out
pivot and unpivot operations.

Pivoting Tables

On some occasions, you may have to switch data from columns to rows so that you
can use it efficiently. This kind of operation is called pivoting data. It is—perhaps
unsurprisingly—very similar to the unpivot process that you saw in the previous section.

1. Follow steps 1 through 3 of the previous section so that you end up
with the table of data that you can see in Figure 9-17.

2. Clickinside the column Attribute.

3. Inthe Transform ribbon, click the Pivot Column button. The Pivot
Column dialog will appear.

4. Select Value (the column of figures) as the values column that is
aggregated by the pivot transformation.
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5. Expand Advanced options and ensure that Sum is selected as the

Aggregate Value Function. The Pivot Column dialog will look like

Figure 9-18.

X

Pivot Column

Use the names in column "Attribute” to create new columns.

Values Column (@

br‘alue ¥

4 Advanced options

Aggregate Value Function

l Sum b ‘

Learn more about Pivot Column

ox
Figure 9-18. The Pivot Column dialog
6. Click OK. The table is pivoted and looks like Figure 9-19. Pivoted
Column is added to the Applied Steps list.
3. [7] ivoiceDate (=112 Aston Martin (=] 1% Bentley (=] 133 Jaguar (=113 mes [=] 123 Roms Royee = | 1% Trimph [=11% v
1 02/01/2013% 75850 25200 85200 4500 S2000 £500 null
2 03/01/2013 31125 ol ol null aull oull ot
3 10/02/2013 17500 L) ol Bl oull ault nul!
4 02/02/2013 75890 25700 63200 8500 £2000 17000 37500
5 11/02/2083 22500 L") null null nuil null null
(3 02/03/2013 T58%0 25700 &3X00 4500 75890 8500 nutt
12/03/2013 17500 L) ol aull aull Bkl aull

8 13/03/2013 L L) aull gl 31125 aull null
k] 14/03/2013 27500 L mull null nuil null null
0 02/04/2015 TS850 25700 $5500 8500 2000 17000 87500
1 15/04/2013 ol LY ull null 22500 oull nutl
12 16/04/2013 17500 L) ul ull null gl aull
13 02/05/2013 75890 E2000 124500 4500 75890 8500 null
14 17/05/2013 17500 L ol null null Bull null
15 18/05/2013 17500 ol ol null null oull null
16 18/05/2013 22500 ol ol ull null Bull nult
17 0L/06/2013 SI000 S2000 63200 8500 $2000 17000 37500
18 20/06/2013 17500 L) ol Al null gl null
19 02/07/2013 62000 25700 85200 4500 52000 17000 null
20 21/07/201% i ol ool null 17500 oull nuit
21 22/07/2013 22500 ol oull aull ol oull Aull
22 02/05/2013 6000 S2000 33200 8500 82000 17000 37500
23 02/05/2013 62000 62000 124500 4500 758%0 17000 null
24 23/03/2013 17500 ol ol null nuil null nuil
25 02/10/2013 62000 S2000 63200 8500 75850 17000 37500
26 242002013 ) L) mull null 17500 ol null
27 02122013 225000 25700 87000 500 75890 17000 27500
28 25/11/2013 51128 ol oull null null null nul!
20 26/11/2013 17500 ol oall null null Bull nut!
30 27112013 17500 ol Al aull aull Bull aull
3n 02/12/2013 125000 25700 137000 4500 £2000 17000 null

Figure 9-19. Pivoted data
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Note The Advanced options section of the Pivot Column dialog lets you choose
the aggregation operation that is applied to the values in the pivoted table. These
were described in Table 9-1.

Transposing Rows and Columns

On some occasions, you may have a source table where the columns need to become
rows and the rows columns. Fortunately, this is a one-click transformation for Power BI

Desktop. Here is how to do it:

1. Open the C:\PowerBiDesktopSamples\DataToTranspose.xlsx
Excel file in Power Query. You will need to select Sheet1. You will
see a data table like the one in Figure 9-20.

= umn: * 1 olumn; | * 1123 Column bl b olumi el olumn’ £ olumi
155 Cotumn1 155 Columnz 155 Column3 | 1455 cotumna 155 Columns | 1455 Cotumng

1 1 2 3 4 5 6

2 United Kingdom France Usa Germany Spain Switzerland

Figure 9-20. A dataset needing to be transposed

2. Inthe Transform ribbon, click the Transpose button. The data is
transposed and appears as two columns, just like the CountryList.
txt file that you saw in Chapter 2. Transposed Table is added to the
Applied Steps list.

3. Rename the resulting columns—as any headers in the original
table will be lost and replaced with Column1, Column2, etc.

Data Quality Analysis

Power BI Desktop now includes the ability to help you analyze the quality and
composition of your data. It can help you to get a deeper understanding and feel for your

source data by providing information on
e Column quality
e Column distribution

e Column profile
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Column Quality

Power BI Desktop can analyze the following aspects of every column of data in a query:
o Data validity
o Errors
o Empty fields

It then returns the percentages of each of these elements in each column. You can
then examine the data in greater detail to track down potential anomalies. Here, we will
use the file Examplel.pbix.

1. InPower Query, switch to the View menu.

2. Check the Column quality check box. The column quality
analysis will appear under each column header as you can see in

[ valiceDare | a8 Make =1 A% countryName | aB. isDeater =112 SalePrice | 123 ComPrice *| 12 TeraDiscount 1123 DeliveryCharge

* Valid 100% | = Valid 00% & Valid 100%  ® Valid 100% @ Valid 100% = Valid 100% & Valid 100% = Valid 100%
® Error 0% | ® Errer % | * Ervor 0% | ® Emrer 0% | ® Error 0% @ Errer 0%  ® Errar 0% | ® Errer "%
® Empty 0% | * Emply 0% ® Empay 0% | ® Emply 0%  ® Empty 0% Empty 0% e Empty 0%  ® Empty %

Figure 9-21. Column quality

Column Distribution

Analyzing the distribution of the data in a column shows unique and distinct values
a column contains. This can help you to understand the relevance and usefulness of
the data.

1. Inthe View menu, check the Column distribution check box.
The column distribution analysis will appear under each column
header as you can see in Figure 9-22.
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2B Make [~] 48 countryName =] #8: IsDealer [~] 123 saleprice [+] 123 costPrice [~] 1.2 Toraibiscount ~]

7 distinct, 0 unique & dislinct, 0 unigue 1 distincl, 0 unigue 52 distincl. ¥ unigue 40 distinet, 7 unigue 25 distinct, & unique

Figure 9-22. Column distribution

It is worth noting the difference between distinct and unique elements in column
distribution:

o Distinct elements may occur several times in a column—the total

distinct count indicates how many separate elements exist overall.

e Unique elements appear only once in a column.

Column Profile

The column profile information indicates the relative percentages of each of the distinct
values in a column compared to the total number of elements.

1. Click on the column header of the column that you wish to profile.

2. Inthe View menu, check the Column profile check box. The
column profile analysis will appear at the bottom of the screen as
shown in Figure 9-23.

Column statistics. Tt Value distribution =

Count a7 ey
aaeoe |

Bentey

Fois Royce

MGa

Ervee
Empty

Distinct.

Uniigue

Empty string

hin Aston M.

s @ wea

Trumph
e

Figure 9-23. Column profile

You may even choose to display all three data quality analysis options at the same
time. If you do this, you could end up with a screen like the one shown in Figure 9-24.
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. [ invoiceDate [~]aB. make |~ | A% CountryName [~] 48 IsDealer [~] 123 salePrice [~] 133 costPrice [-]12
® Valid wu% ® Valid 100% | ® Valid 100% | ® Valid 100% e Valid 100% | ® Valid 00%
® Error ® Error 0% | ® Error 0% | ® Error 0% @ Error 0% | ® Error [
® Empty ® Emply 0% e Emply 0% | Empty 0%  ® Empty 0%  ® Emply 0% .
|||||||||||||n|||||| . | T —
108 distinct, 27 unique 7 distinct. 0 unigue & distinct, 0 unigue 1 distinct, 0 unigue 52 distincl, ¥ unigue 40 distinel, T unigue 25

1 04/10/2012 Rolis Royce United Kingdom NULL 95000 50000

2 01/01/2012 Aston Martin United Kingdom NULL 120000 75000 2
3 02/02/2012 Rolls Royce United Kingdom NULL 85000 75000

4 03/03/2012 Rolis Royce United Kingdom NULL 89000 88000

5 04/04/2012 Rolls Royee United Kingdom NULL 52000 52000

6 04/05/2012 Rolis Royce United Kingdom NULL 102500 125000

7 04/06/2012 Aston Martin United Kingdom NULL 110000 55000

8 04/07/2012 Aston Martin France NULL 125000 23500

9 04/08/2012 Aston Martin United Kingdom NULL 130000 15500

10 04/09/2012 Aston Martin United Kingdom NULL 75000 75890

1 04/08/2012 Aston Martin United Kingdom NULL 68500 99000

12 04/11/2012 Aston Martin France NULL 85000 125000 ¥
13 < >
Column statistics ** Value distribution D
Count 7 . ]

- o | senvc
Empty 0 eencey [

Distinct 7 rots oyee [N

T o vee [

T a muren [

Min Aston M... e _

Max Triumph

Figure 9-24. Displaying all data quality analysis options

Of these options, only Column profile depends on the selected column. So you need
to click each column independently to see the distribution of values for the selected
column. Moreover, you can copy—independently—the column statistics and the value
distribution for a column by clicking the ellipses at the top right of the column statistics
and value distribution windows, respectively, and selecting Copy. This information can
then be pasted into, for example, Excel to analyze the metadata for a dataset.

Right-clicking on the column profiling displays the Profiling context menu. This is
shown in Figure 9-25.
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ER
ge

Copy Quality Metrics
Copy Value Distribution

Keep Duplicates

Keep Errors

Remove Duplicates
Remove Empty

Remove Errors
Replace Errors

Show the column quality peek

Show the column distribution peek

Figure 9-25. Profiling context menu

Profiling the Entire Dataset

By default, the built-in data profiling will only look at the first 1000 records in a dataset—

presumably to speed up the profiling operation. However, you can force Power BI

Desktop to profile the entire dataset.

1. Atthe bottom left of the Power Query screen, click Column

profiling based on top 1000 rows. The popup that you can see in

Figure 9-26 appears.

Column profiling based on top 1000 rows

Column profiling based on entire data set

Figure 9-26. Selecting the extent of the profiling
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2. Select Column profiling based on entire data set. After a short
delay (that will depend on the size of the dataset), the profiling
analysis will be updated.

Correcting Anomalies

Power BI's data profiling tools only indicate what the data looks like from a high level.
It does not presume to modify the data—alfter all, the data might be useful even if it is
flagged as containing errors or anomalies.

However, it can help you to apply some basic data cleansing. Not only that, but a
lightbulb icon will appear if there are potential anomalies that you may want to correct.

1. Hover over the column quality or column distribution data at the
top of the screen. A popup containing more detailed information
appears.

2. Click the ellipses at the bottom right of the popup. The popup that
you can see in Figure 9-27 appears.
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ABC IsDealer [E]
® Valid 100%
@ Error 0%
® Empty 0%
1 distinct, 0 unique

IsDealer

1 (< 1%) 0 (0%)

Distinct Unique

@ Remove Duplicates

Figure 9-27. Profiling correction options
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3. Select the option that interests you to correct any anomalies.

Of course, cleansing your data this way could actually damage the integrity of the
data—and even remove valuable information. In some datasets, the data that is flagged
as being an error could be the data that you want to examine in greater detail. So I advise
caution before cleansing data simply to reduce the percentages of errors and empty cells

to zero.
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Note Once you select any of the data quality options, they will remain active for
future refreshes of this source data until you uncheck the option.

Data Transformation Approaches

I quite understand that you may be bewildered at the sheer number of available
transformation options. So it may help, at this point, to remember a few key principles:

o Ifin doubt, right-click the column that you want to transform. This
will list the most common available options in the context menu.

o To alter existing data, use the Transform menu.

e Toadd a new column, use the New Column menu. This is covered in
greater detail in Chapter 11.

o Remember that you can “unwind” your modifications by deleting
steps in the data transformation process.

Conclusion

This chapter showed you how to shape your source data into a valid data table from one
or more potential sources. Among other things, you saw how to pivot and unpivot data,
as well as how to transpose rows and columns.

Possibly the most important thing that you have learned is how to join individual
queries so that you can add the data from one query into another. This can involve
looking up data from a separate query or carrying the aggregated results from one query
into another.

Finally, you learned how to analyze the quality of the source data and understand
how immediately useful this dataset can be.

Now it is time to push your data transformation skills to the next level and learn how
to cleanse raw source data. This is the subject of Chapter 10.
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CHAPTER 10

Data Cleansing

Once a dataset has been shaped and structured (as covered in the previous two
chapters), it probably still needs a good few modifications to make it ready for
consumption. Many of these modifications are, at their heart, a selection of fairly
simple yet necessary techniques that you apply to make the data cleaner and more
standardized. I have chosen to group these approaches under the heading data
cleansing.

The sort of things that you may be looking to do before finally loading source data
into the data model normally cover a range of processes that clean the data so that it is
usable in the data model. They can include the following:

o Change the data type for a column—Dby telling Power BI Desktop that
the column contains numbers, for example.

o Ensure that the first row is used as headers (if this is required).
e Remove part of a column'’s contents.
e Replace the values in a cell with other values.

o Transform the column contents—by making the text uppercase, for
instance, or by removing decimals from numbers.

This chapter will take you on a tour of these kinds of essential data cleansing
operations. Once you have finished reading it, you should be confident that you can take
arough and ready data source as a starting point and convert it into a polished data table
that is ready to become a pivotal part of your Power BI Desktop data model. Not only
that, but you will have carried out really heavy lifting much faster and more easily (and
much more cheaply) than you could have done using enterprise-level tools.

The sample data that you will need to follow the exercises in this chapter is in the
folder C: \PowerBiDesktopSamples. Please note that all the examples in this chapter
presume that you have opened Power Query.
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Using the First Row As Headers

Power BI Desktop is very good at guessing if it needs to take the first record of a source
dataset and have it function as the column headers. This is fundamental for two reasons:

e You avoid leaving the columns named Column1, Column2, and
so on. Leaving them named generically like this would make it
needlessly difficult for a user (or even yourself) to understand
the data.

e You avoid having a text element (which should be the column title)
in a column of figures, which can cause problems later on. This is
because a whole column needs to have the same data type for that
data type to be applied. Having a header text in the first row prevents
this for numeric and date/time data types, for instance. This could
be because the header is a text whereas the remainder of the column
contains numbers or dates.

Yet there could be—albeit rare—occasions when Power BI Desktop guesses
incorrectly and assumes that the first record in a dataset is data when it is really the
header information. So instead of headers, you have a set of generic column titles such
as Column1, Column2, and so forth. Fortunately, correcting this and using the first row
as headers is a simple task:

1. Click Use First Row as Headers in the Home or Transform ribbon
of the Power BI Desktop Query window.

After a few seconds, the first record disappears, and the column titles become the
elements that were in the first record. The Applied Steps list on the right now contains
a Promoted Headers element, indicating which process has taken place. This step is
highlighted.

Note Power BI Desktop is often able to apply this step automatically when

the source is a database. It can often correctly guess when the source is a file.
However, it cannot always guess accurately, so sometimes, you have to intervene.
You can see if Power Bl Desktop has had to guess this if it has added a Promoted
Headers step to the Applied Steps list.
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In the rare event that Power BI Desktop gets this operation wrong and presumes that a
first row is column titles when it is not, you can reset the titles to be the first row by clicking
the tiny triangle to the right of the Use First Row as Headers button. This displays a short
menu where you can click the Use Headers as First Row option. The Applied Steps list on
the right now contains a Demoted Headers element, and the column titles are Column]l,
Column2, and so forth. You can subsequently rename the columns as you see fit.

Changing Data Type

A truly fundamental aspect of data modification is ensuring that the data is of the
appropriate type; that is, if you have a column of numbers that are to be calculated at some
point, then the column should be a numeric column. If it contains dates, then it should be
set to one of the date or datetime data types, and time data should be set to the time data
type. I realize that this can seem arduous and even superfluous; however, if you want to

be sure that your data can be sliced and diced correctly further down the line, then setting
the right data types at the outset is vital. An added bonus is that if you validate the data
types early on in the process of loading data, you can see from the start if the data has any
potential issues—dates that cannot be read as dates, for instance. This allows you to decide
what to do with poor or unreliable data early in your work with a dataset.

The good news here is that for many data sources, Power BI Desktop applies an
appropriate data type. Specifically, if you have loaded data from a database, then Power
BI Desktop will recognize the data type for each column and apply a suitable native data
type. Unfortunately, things can get a little more painful with file sources, specifically
CSV, text, and (occasionally) Excel files, as well as some XML files. In the case of these
file types, Power BI Desktop often tries to guess the data type, but there are times when
it does not succeed. If it has made a stab at deducing data types, then you see a Changed
Type step in the Applied Steps list. Consequently, if you are obtaining your data from
these sources, then you could well be obliged to apply data types to many of the columns
manually.

Note In some cases, numbers are not meant to be interpreted as numerical data.
For instance, a French postal code is five numbers, but it will never be calculated in
any way. So it is good practice to let Power Bl Desktop know this by changing the
data type to text in cases when a numeric data type is inappropriate.
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Do the following to change data type for a column or a group of columns:

1.

Open the Power BI Desktop sample file
C:\PowerBiDesktopSamples\Examplel.pbix.

Click the Transform Data button in the Home ribbon. Power
Query will open.

Click inside the column whose data type you wish to change. If
you want to modify several columns, then Ctrl-click the requisite
column titles. In this example, you could select the CostPrice and
TotalDiscount columns.

Click the Data Type button in the Transform ribbon. A pop-up
menu of potential data types will appear.

Select an appropriate data type. If you have selected the CostPrice
column, then Whole Number is the type to choose.

After a few seconds, the data type will be applied. Changed Type will appear in the

Applied Steps list. The data types that you can apply are outlined in Table 10-1.

Table 10-1. Data Types in Power BI Desktop

Data Type Description

Decimal Number Converts the data to a decimal number.

Fixed Decimal Converts the data to a decimal number with a fixed number of decimals.

Number

Whole Number Converts the data to a whole (integer) number.

Date/Time Converts to a date and time data type.

Date Converts to a date data type.

Time Converts to a time data type.

Duration Sets the data as being a duration. These are used for date and time
calculations.

Text Sets to a text data type.

True/False Sets the data type to Boolean (true or false).

Binary Defines the data as binary, and consequently, it is not directly visible.
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Note The Data Type button is also available in the Home ribbon. Equally, you can
right-click a column header and select Change Type to select a different data type.

Inevitably, there will be times when you try to apply a data type that simply cannot
be used with a certain column of data. Converting a text column (such as Make in this
sample data table) into dates will simply not work. If you do this, then Power BI Desktop
Query Editor will replace the column contents with Error. This is not definitive or
dangerous, and all you have to do to return the data to its previous state is to delete the
Changed Type step in the Applied Steps list by clicking the small cross at the left of the
step name.

Sometimes, you could try and change a data type when the data type has already
been changed. In this case, you will get an alert like the one shown in Figure 10-1.

X
Change Column Type

The selected column has an existing type conversion. Would you like
to replace the existing conversion, or preserve the existing conversion
and add the new conversion as a separate step?

Replace current I | Add new step ‘ l Cancel l

Figure 10-1. The Change Column Type alert

If this occurs, you can do one of two things:

o Let Power BI Desktop update the existing conversion step with the
data type that you just selected.

e Add anew conversion step.

Your choice will depend on exactly what type of transformation you are applying to
the underlying dataset.
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It can help to alter data types at the same time for a set of columns where you think
that this operation is necessary. There are a couple of good reasons for this approach:

¢ You can concentrate on getting data types right, and if you are
working methodically, you are less likely to forget to set a data type.

» Applying data types for many columns (even if you are doing this
in several operations, to single or multiple columns) will only add a
single step to the Applied Steps list.

Note Don’t look for any data formatting options in Power Query; there aren’t any.
This is deliberate since this tool is designed to structure, load, and cleanse data,
but not to present it. You carry out the formatting in the Power Bl Desktop Data
View, as you will see in Chapter 13.

Detecting Data Types

Applying the correct data type to dozens of columns can be more than a little time-
consuming. Fortunately, Power BI Desktop now contains an option to apply data types
automatically to a whole table:

1. In the Transform ribbon, click the Detect Data Type button.

2. Changed Type will appear in the Applied Steps list. Most of the
columns will have the correct data type applied.

This technique does not always give perfect results, and there will be times when
you want to override the choice of data type that Power BI Desktop has applied. Yet it
is nonetheless a welcome addition to the data preparation toolset that can save you
considerable time when preparing a dataset.

Data Type Indicators

It would be singularly unproductive to have to guess which column was set to which data
type. So Power BI Desktop comes to your aid by indicating, visually, the corresponding
data type for each column. If you look closely to the left of each individual column
header, you will see a tiny icon. Each icon specifies the column’s data type. The meaning
of each icon is given in Table 10-2.
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Table 10-2. Data Type Icons in Power BI Desktop Query Editor

Data Type Icon Description

153 Any data type from among the possible data types
123 Whole number
12 Decimal number
$ Fixed decimal number
% Percentage
A8 Text
% True/false
28 Date/time
3 Date
(continued)
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Table 10-2. (continued)

Data Type Icon Description

® Time

& Date/time/time zone

Duration

Binary

Switching Data Types

Another quick way to alter the data type for a column is to click the data type icon to the
left of the column title and select the required data type from the context menu that you
can see in Figure 10-2.
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Duration
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Text
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m <X

Binary

Using Locale...

Figure 10-2. The data type context menu
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You need to be aware, nonetheless, that while Power Query suggests all the available

data types, this does not mean that a type conversion is actually possible.

Data Type Using Locale

When you are converting data types, you can also choose to use the current locale to

specify date, time, and number formats. This means that users opening the Power BI

Desktop file in another country will see date, time, and number formats adapted to the

local formatting conventions. To do this:

1.

2.

Open Power Query (unless it is already open).

with Locale dialog will appear.

Click the data type icon to the left of the column title.

Select Using Locale from the pop-up menu. The Change Type

Choose the new data type to apply from the list of available
data types.
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5. Select the required locale from the list of worldwide locales. The
dialog will look like Figure 10-3.

Change Type with Locale

Change the data type and select the locale of origin.

Data Type
__Date/T ime y

Locale

| Afrikaans (Namibia) a

GSamp!e input values:
Dinsdag 29 Maart 2016 2:45 nm.
Dinsdag 29 Maart 2016 2:45:33 nm.
2016-03-29 2:45 nm.
2016-03-29 2:45:33 nm.

oK Cancel |

Figure 10-3. The Change Type with Locale dialog

6. Click OK.

The data type will be converted to the selected locale. The Applied Steps list will
contain a step entitled Changed Type with Locale.

Replacing Values

Some data that you load will need certain values to be replaced by others in a kind of
global search-and-replace operation—just as you would in a document. For instance,
perhaps you need to standardize spellings where a make of car (to use the current
sample dataset as an example) has been entered incorrectly. To carry out this particular
data cleansing operation, do the following:

1. In Power Query, click the title of the column that contains the data
that you want to replace. The column will become selected. In this
example, I used the Model column from the file Samplel.pbix as
an example.
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2. Inthe Home ribbon, click the Replace Values button. The Replace
Values dialog will appear.

3. Inthe Value To Find box, enter the text or number that you want to
replace. I used Ghost in this example.

4. Inthe Replace With box, enter the text or number that you want to
replace. I used Fantome in this example, as shown in Figure 10-4.

Replace Values

Replace one value with another in the selected columns.
Value To Find

ABC g | Ghost |

Replace With

ABC i | Fantome ]

b» Advanced options

Figure 10-4. The Replace Values dialog

5. Click OK. The data is replaced in the entire column. Replaced
Value is added to the Applied Steps list.

I only have a few comments about this technique:

o The Replace Values process searches for every occurrence of the text
that you are looking for in each record of the selected columns. It
does not look for the entire contents of the cell unless you specifically
request this by checking the Match Entire Cell Contents check box in
the advanced options.

e Ifyouclick a cell containing the contents that you want to replace
(rather than the column title, as we just did), before starting the
process, Power BI Desktop automatically places the cell contents in
the Replace Values dialog as the value to find.
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e You can only replace text in columns that contain text elements. This
does not work with columns that are set as a numeric or date data
type. Indeed, you will see a yellow alert triangle in the Replace Values
dialog if you enter values that do not match the data type of the
selected column(s).

o Ifyoureally have to replace parts of a date or figures in a numeric
column with other dates or numbers, then you can

o Convert the column to a text data type
e (Carry out the replace operation
o Convert the column back to the original data type

The Replace Values dialog also has a few advanced options that you can apply. You
can see these if you expand the “Advanced options” item by clicking the triangle to its
left. These options are explained in Table 10-3.

Table 10-3. Advanced Replace Options

Option Description

Match Entire Cell Contents Only replaces the search value if it makes up the entire contents of

the cell
Replace Using Special Replaces the search value with a nonprinting character
Characters
Tab Replaces the search value with a tab character
Carriage Return Replaces the search value with a carriage return character
Line Feed Replaces the search value with a line feed character

Carriage Return and Line Feed Replaces the search value with a carriage return and line feed

Note Replacing words that are subsets of other words is dangerous. When
replacing any data, make sure that you don’t damage elements other than the one
you intend to change.
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As a final and purely spurious comment, I must add that I would never suggest
rebranding a Rolls Royce, as it would be close to automotive sacrilege.

Transforming Column Contents

Power BI Desktop has a powerful toolbox of automated data transformations that allow
you to standardize the contents of a column in several ways. These include

o Setting the capitalization of text columns
e Rounding numeric data or applying math functions

o Extracting date elements such as the year, month, or day (among
others) from a date column

Power BI Desktop is very strict about applying transformations to appropriate types
of data. This is because transforms are totally dependent on the data type of the selected
column. This is yet another confirmation that applying the requisite data type is an
operation that should be carried out early in any data transformation process—and
certainly before transforming the column contents. Remember, you will only be able to
select a numeric transformation if the column is a numeric data type, and you will only
be able to select a date transformation if the column is a date data type. Equally, the text-
based transformations can only be applied to columns that are of the text data type.

Text Transformation

Let’s look at a simple transformation operation in action. As an example, I will get Power
BI Desktop to convert the Make column into uppercase characters.

1. Still using the file Examplel.pbix (and having switched to Query
Editor), click anywhere in the column whose contents you wish to
transform (Make in this case).

2. Inthe Transform ribbon, click the Format button. A pop-up menu

will appear.

3. Select UPPERCASE, as shown in Figure 10-5.
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*

A

Format |

lowercase
UPPERCASE
Capitalize Each Word
Trim

Clean

Add Prefix

Add Suffix

Figure 10-5. The Format menu

The contents of the entire column will be converted to uppercase. Uppercased Text
will be added to the Applied Steps list.

As you can see from the menu for the Format button, you have five possible options
when formatting (or transforming) text. These options are explained in Table 10-4.

Table 10-4. Text Transformations

Transformation Description Applied Steps Definition
Lowercase Converts all the text to lowercase Lowercased Text
Uppercase Converts all the text to uppercase Uppercased Text

Capitalize Each Word Converts the first letter of each word to a capital Capitalized Each Word

Trim Removes all spaces before and after the text Trimmed Text
Clean Removes any nonprintable characters Cleaned Text
Add Prefix Adds text at the start of the column contents Added Prefix
Add Suffix Adds text at the end of the column contents Added Suffix

Note | realize that Power Query calls text transformations formatting.
Nonetheless, these options are part of the overall data transformation options.
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Adding a Prefix or a Suffix

You can also add a prefix or a suffix to all the data in a column. This is as easy as the
following:

1. In Power Query, click inside the column where you want to add
a prefix.

2. Inthe Transform ribbon, select Format » Add Prefix. The Prefix
dialog will be displayed, as you can see in Figure 10-6.

Prefix

Enter a text value to add to the front of each value in the column.

Value
[aa

x

Figure 10-6. Adding a prefix to a text

3. Enter the prefix to add in the Value field.
4. Click OK.

The prefix that you designated will be placed at the start of every record in the
dataset for the selected field.

Note If you add a prefix or a suffix to a numeric or date/time column, then the
column data type will automatically be converted to text.

Removing Leading and Trailing Spaces

There will inevitably be occasions when you inherit data that has extra spaces before,
after, or before and after the data itself. This can be insidious, as it can cause
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o Data duplication, because a value with a trailing space is not
considered identical to the same text without the spaces that follow

o Sortissues, because a leading space causes an element to appear at
the top of a sorted list

e Grouping errors, because elements with spaces are not part of the
same group as elements without spaces

Fortunately, Power Query has a ruthlessly efficient solution to this problem.

1. Still using the file Examplel.pbix (and having switched to Query
Editor), click anywhere in the column whose contents you wish to
transform (Make in this case).

2. Inthe Transform ribbon, click the Format button. A pop-up menu
will appear.

3. Select Trim from the menu.

All superfluous leading and trailing spaces will be removed from the data in the
column. This can help when sorting, grouping, and deduplicating records.

Removing Nonprinting Characters

Some source data can contain somewhat insidious elements called nonprinting
characters. These can, even if they are nearly always invisible to humans, cause
problems when you print reports and dashboards.

If you suspect that your source data contains nonprinting characters, you can
remove them simply like this:

1. InPower Query, click inside the column (or select the columns)
that you know to contain (or that you suspect contain)
nonprinting characters.

2. Click Format » Clean.

Power BI Desktop will add Cleaned Text to the list of Applied Steps.
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Number Transformations

Just as you can transform the contents of text-based columns, you can also apply
transformations to numeric values. As an example, suppose that you want to round up
all the figures in a column to the nearest whole number.

1. In Power Query, click anywhere in the column whose contents
you wish to transform (TotalDiscount in this case).

2. Inthe Transform ribbon, click the Rounding button. A pop-up
menu will appear showing all the available options. You can see
this in Figure 10-7.

% Rounding ~
Round Up
Round Down

Round...

Figure 10-7. Rounding options

3. Select Round Up.

The values in the entire column will be rounded up to the nearest whole number.
Rounded Up will be added to the Applied Steps list.

The other possible numeric transformations that are available are described in
Table 10-5. Because these numeric transformations use several buttons in the Transform
ribbon, I have indicated which button to use to get the desired result.
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Table 10-5. Number Transformations

Transformation Description Applied Steps
Definition

Rounding » Round  Rounds each number up to the specified number of Rounded Up

Up decimal places.

Rounding » Round  Rounds each number down. Rounded Down

Down

Round... Rounds each number to the number of decimals that you Rounded Off

specify. If you specify a negative number, you round to
tens for -1, hundreds for -2, etc.

Scientific » Absolute Makes the number absolute (positive). Calculated
Value Absolute Value
Scientific » Power  Returns the square of the number in each cell. Calculated
» Square Square
Scientific » Power  Returns the cube of the number in each cell. Calculated Cube
» Cube
Scientific » Power  Raises each number to the power that you specify. Calculated Power
> Power
Scientific » Square  Returns the square root of the number in each cell. Square Root
Root
Scientific » Returns the exponent of the number in each cell. Calculated
Exponent Exponent
Scientific » Returns the base 10 logarithm of the number in each cell. Calculated Base
Logarithm » Base 10 10 Logarithm
Scientific » Returns the natural logarithm of the number in each cell.  Calculated
Logarithm » Natural Natural
Logarithm
Scientific » Factorial Gives the factorial of numbers in the column. Calculated
Factorial
Trigonometry » Sine Gives the sine of the numbers in the column. Calculated Sine
(continued)
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Table 10-5. (continued)

Transformation Description Applied Steps
Definition
Trigonometry » Gives the cosine of the numbers in the column. Calculated
Cosine Cosine
Trigonometry » Gives the tangent of the numbers in the column. Calculated
Tangent Tangent
Trigonometry » Gives the arcsine of the numbers in the column. Calculated
ArcSine Arcsine
Trigonometry » Gives the arccosine of the numbers in the column. Calculated
ArcCosine Arccosine
Trigonometry » Gives the arctangent of the numbers in the column. Calculated
ArcTangent Arctangent

Note Power Query will not even let you try to apply numeric transformation to
texts or dates. The relevant buttons remain grayed out if you click inside a column
of letters or dates.

Calculating Numbers

Power Query can also apply simple arithmetic to the figures in a column. Suppose, for
instance, that you want to multiply all the sale prices by 110% as part of your forecasts.
This is how you can do just that:

1. Still using the file Examplel.pbix (and having switched to Query
Editor), click inside any column of numbers. In this example, I
used the column SalePrice.

2. Click the Standard button in the Transform ribbon. The menu will
appear as you can see in Figure 10-8.
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[+
=[]

:Stand ard

Add
Multiply
Subtract
Divide
Integer-Divide
Modulo
Percentage
Percent Of

Figure 10-8. Applying a calculation to a column

3. Click Multiply. The Multiply dialog will appear.

4. Enter 1.1 in the Value box. The dialog will look like the one shown
in Figure 10-9.

Multiply
Enter a number by which to multiply each value in the column.

Value
1.1

oK Cancel

Figure 10-9. Applying a calculation to a column

5. Click OK.

All the numbers in the selected column will be multiplied by 1.1. In other words, they
are now 110% of the original value. Table 10-6 describes the possible math operations
that you can carry out in Power Query.
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Table 10-6. Applying Basic Calculations

Transformation Description Applied Steps
Definition
Add Adds a selected value to the numbers in a column Added to Column
Multiply Multiplies the numbers in a column by a selected value Multiplied Column
Subtract Subtracts a selected value from the numbers in a column  Subtracted from
Column
Divide Divides the numbers in a column by a selected value Divided Column
Integer-Divide  Divides the numbers in a column by a selected value and Integer-Divided
removes any remainder Column
Modulo Divides the numbers in a column by a selected value and ~ Calculated Modulo
leaves only the remainder
Percentage Applies the selected percentage to the column Calculated
Percentage
Percent Of Expresses the value in the column as a percent of the value Calculated Percent Of

that you enter

Note You can also carry out many types of calculations in Power Bl Desktop Data
View and avoid carrying out calculations in Power Query. Indeed, many Power Bl
Desktop purists seem to prefer that anything resembling a calculation should take
place inside the data model rather than at the query stage. As ever, | will let you
decide which approach you prefer. Be aware that some heavy transforms can slow
the reports down if calculated at runtime, whereas others can only be effective as
part of a well-thought-out calculation process.

Finally, it is important to remember that you are altering the data when you carry
out this kind of operation. In the real world, you might be safer duplicating a column
before profoundly altering the data it contains. This allows you to keep the initial data
available, albeit at the cost of increasing both the load time and the size of the Power BI
Desktop file.
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Date Transformations

Transforming dates follows similar principles to transforming text and numbers. As an

example, here is how to isolate the month from a date:

1. Still using the file Examplel.pbix (and having switched to Query

Editor), click inside the InvoiceDate column.

2. Inthe Transform ribbon, click the Date button. The menu

will appear.

3. Click Year. The submenu will appear.

4. Select Year. The year part of the date will replace all the dates in

the InvoiceDate column.

The other possible date transformations that are possible are given in Table 10-7.

Table 10-7. Date Transformations

Transformation Description

Applied Steps

Definition
Age Calculates the date and time difference (in days and Calculated Age
hours) between the original date and the current
local time
Date Only Converts the data to a date without the time element Extracted Date
Year » Year Extracts the year from the date Extracted Year
Year » Start of Year Returns the first day of the year for the date Extracted Start of Year

Year » End of Year  Returns the last day of the year for the date
Month » Month Extracts the number of the month from the date

Extracted End of Year
Extracted Month

Month » Start of Returns the first day of the month for the date Extracted Start of
Month Month
Month » End of Returns the last day of the month for the date Extracted End of Month
Month
(continued)
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Table 10-7. (continued)

Transformation Description Applied Steps
Definition

Month » Days in Returns the number of days in the month for Extracted Days in

Month the date Month

Month » Name of  Returns the name of the month for the date Extracted Month Name

Month

Day » Day Extracts the day from the date Extracted Day

Day » Day of Week Returns the weekday as a number (Monday is 0, Extracted Day of Week
Tuesday is 1, etc.)

Day » Day of Year  Calculates the number of days since the start of the  Extracted Day of Year
year for the date

Day » Start of Day Transforms the value to the start of the day for a Extracted Start of Day
date and time

Day » End of Day  Transforms the value to the end of the day for a date Extracted End of Day

and time
Day » Name of Day Returns the weekday as a day of week Extracted Day Name
Quarter » Quarter  Returns the calendar quarter of the year for Quarter of Year
of Year the date
Quarter » Start of  Returns the first date of the calendar quarter of the  Extracted Start of
Quarter year for the date Quarter

Quarter » End of  Returns the last date of the calendar quarter of the  Extracted End of
Quarter year for the date Quarter

Week » Week of Calculates the number of weeks since the start of Extracted Week of Year
Year the year for the date

Week » Week of Calculates the number of weeks since the start of Extracted Week of

Month the month for the date Month

Week » Start of Returns the date for the first day of the week Calculated Start of
Week (Monday) for the date Week

Week » End of Returns the date for the last day of the week Calculated End of Week
Week (Sunday) for the date
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Time Transformations

You can also transform date/time or time values into their component parts using

Power Query. This is extremely similar to how you apply date transformations, but in the

interest of completeness, the following explains how to do this:

1. Click inside the InvoiceDate column.

2. Inthe Transform ribbon, click the Time button. The menu

will appear.

3. Click Hour. The hour part of the time will replace all the values in

the InvoiceDate column.

Note Time transformations can only be applied to columns of the date/time, time,
or time zone data types.

The range of time transformations is given in Table 10-8.

Table 10-8. Time Transformations

Transformation  Description Applied Steps
Definition

Time Only Isolates the time part of a date and time Extracted Time

Local Time Converts the date/time to local time from date/time Calculated Local Time
and time zone values

Parse Extracts the date and/or date/time elements from a Parsed Date (or Parsed
text Time)

Hour » Hour Isolates the hour from a date/time or datetime value Extracted Hour

Hour » Start of Returns the start of the hour from a date/time or time  Calculated Start of

Hour value Hour

Hour » End of
Hour

Returns the end of the hour from a date/time or time
value

Calculated End of Hour

316

(continued)



CHAPTER 10  DATA CLEANSING

Table 10-8. (continued)

Transformation  Description Applied Steps
Definition

Minute Isolates the minute from a date/time or time value Extracted Minute

Second Isolates the second from a date/time or time value Extracted Second

Earliest Returns the earliest time from a date/time or time Calculated Earliest
column

Latest Returns the latest time from a date/time or time Calculated Latest
column

Note In the real world, you could well want to leave a source column intact and
apply number or date transformations to a copy of the column. To do this, simply
apply the same transformation technique; only use the buttons in the Add Column
ribbon instead of those in the Transform ribbon.

One final time (or rather datetime) modification is that if you select both a date
column and a time column (such as InvoiceDateOnly and InvoiceTime), you will see the
option Combine Date and Time in the Time button pop-up menu. This combines a date
column and a time column into a single datetime column.

Duration

If you have values in a column that can be interpreted as a duration (in days, hours,
minutes, and seconds), then Power BI Desktop Query can extract the component parts
of the duration as a data transformation. For this to work, however, the column must
be set to the duration data type. This means that the contents of the column have to be
interpreted as a duration by Power BI Desktop. Any values that are incompatible with
this data type will be set to error values.

A duration string could look like the following: 55.11:22:33.5000000.

In this case:

e 55isthe number of days.

e 11 isthe number of hours.
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e 22isthe number of minutes.

¢ 33isthe number of seconds.

¢ 50000000 is the number of milliseconds.

Note that a decimal separates the number of days from the hours, colons separate

hours from minutes and minutes from seconds, and another decimal separates seconds

from milliseconds.

If you have duration data, you can extract its component parts like this:

1. Still using the file Examplel.pbix (and having switched to Query

Editor), click inside the column InvoiceDate.

2. Inthe Transform ribbon, click the Duration button. The menu

will appear.

3. Click Hour. The hour part of the time will replace all the values in

the InvoiceDate column.

The range of duration transformations is given in Table 10-9.

Table 10-9. Duration Transformations

Transformation

Description

Applied Steps
Definition

Days
Hours
Minutes

Seconds

Total Years

Total Days

Total Hours

Isolates the day element from a duration value
Isolates the hour element from a duration value
Isolates the minute element from a duration value

Isolates the second element from a duration value

Displays the duration value as the number of years and a
fraction representing days, minutes, and seconds

Displays the duration value as the number of days and a
fraction representing hours, minutes, and seconds

Displays the duration value as the number of hours and a
fraction representing minutes and seconds

Extracted Days
Extracted Hours
Extracted Minutes

Extracted
Seconds

Calculated Total
Years

Calculated Total
Days

Calculated Total
Hours

318

(continued)



CHAPTER 10  DATA CLEANSING

Table 10-9. (continued)

Transformation  Description Applied Steps
Definition
Total Minutes Displays the duration value as the number of minutes and a Calculated Total
fraction representing seconds Minutes
Total Seconds Displays the duration value as the number of seconds and a Calculated Total
fraction representing milliseconds Seconds

Multiply Multiplies the duration (and all its component parts) by a Multiplied Column
value that you enter

Divide Divides the duration (and all its component parts) by a value Divided Column
that you enter

Statistics » Sum  Returns the total for all the duration elements in the column Calculated Sum

Statistics » Returns the minimum value of all the duration elements in  Calculated

Minimum the column Minimum

Statistics » Returns the maximum value of all the duration elements in  Calculated

Maximum the column Maximum

Statistics » Returns the median value for all the duration elements in Calculated

Median the column Median

Statistics » Returns the average for all the duration elements in the Calculated

Average column Average

Note If you multiply or divide a duration, Power Query displays a dialog so that

you can enter the value to multiply or divide the duration by.

Conclusion

In this chapter, you learned to apply many of the core data cleansing techniques that

Power Query can use to render data more usable. This included changing data types,

changing case, replacing values, and removing extraneous white space. You also saw

how to remove hidden characters that can prevent accurate data display.
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Then you learned to apply mathematical, statistical, and trigonometric functions
to numbers as they are imported. Other techniques covered extracting date, time, and
duration elements from date/time and duration columns.

Itis now time to see how you can carry out a series of core data transformations,
including extracting part of the data in a column, merging the data from two or more
columns, and separating out the data from one column into other columns—among
many more useful data transformation processes. All of this will be the subject of the
next chapter.
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Data Transformation

Not all data is perfect. You may need to make a few tweaks or even spend hours
reworking the entire dataset to make the original source data usable in your dashboards.
Generically, this is known as data transformation. Transforming data is one area where
Power Query excels, and this chapter will introduce you to a range of techniques that you
may one day need to apply to adjust (or pummel) your data sources so that they form a
solid basis for analytics.

So what does data transformation entail? The term covers a range of approaches and
functions that cover

o Filling data down or up over empty cells to ensure that records are
complete

o Extracting part of the data in a column into a new column

o Separating all the data in a column so that each data element appears
in a separate column

e Merging columns into a new column

e Adding custom columns that possibly contain calculations
or extract part of a column’s data into a new column or even
concatenate columns

e Adding “index” columns to ensure uniqueness or memorize a
sort order

These are the main techniques that you will learn in this chapter. You will notice
that, as most of these operations are concerned with changing data, many of them are
accessed using the Transform ribbon. Also, it is worth noting that cleansing data does
not only consist of reducing it. Sometimes, you may have to extend the data to make it
usable. This normally means adding further columns to a data table.
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CHAPTER 11 DATA TRANSFORMATION

The sample data that you will need to follow the exercises in this chapter is in the
folder C: \PowerBiDesktopSamples. Please note that many of the examples in this
chapter presume that you have already opened Power Query.

Filling Down Empty Cells

Imagine a data source where the data has come into Power BI Desktop from a matrix-
style structure. The result is that some columns only contain a single example of an
element and then a series of empty cells until the next element in the list. If this is
difficult to imagine, then take a look at the sample file CarMakeAndModelMatrix.xlsx
shown in Figure 11-1.
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Make Marque Sales
Aston Martin DB4 391000
DB7 500740
DB9 915070
DBS 230000
Rapide 225000
Vangquish 746500
Vantage 320850
Zagato 178500
Bentley Arnage 44000
Azure 239250
Continental 991250
Turbo R 347500
Jaguar xXJ12 303500
XJ6 602000
XK 1092250
MGB GT 315000
Rolls Royce Camargue 810300
Phantom 178500
Silver Ghost 649500
Silver Seraph 288500
Silver Shadow 308500
Wraith 178500
Triumph TR4 140500
TRS 98250
TR7 47750
TVR Cerbera 89250
Tuscan 112250

Figure 11-1. A matrix data table in Excel

DATA TRANSFORMATION

All these blank cells are a problem since we need a full data table without empty cells

for Power BI to create accurate visuals. Or rather, they would be a problem if Power BI

Desktop did not have a really cool way of overcoming this particular difficulty. Do the

following to solve this challenge:

1.

2.

Open a new Power BI Desktop file.

In the splash screen, click Get Data.
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3. Inthe Get Data dialog, select Excel. Then click
Connect and navigate to C: \PowerBiDesktopSamples\
CarMakeAndModelMatrix.x1sx.

4. Click Open, select Sheet 1, and click Transform Data. This will
take you directly to Power Query.

5. Select the column that contains the empty cells (the Make column
in this example).

6. Inthe Transform ribbon, click Fill. The menu will appear as
shown in Figure 11-2.

[ Fin |
[¥] Down

Eup |

Figure 11-2. The Fill menu

7. Select Down. The blank cells will be replaced by the value in
the first nonempty cell above. Filled Down will be added to the
Applied Steps list.

The table will now look like Figure 11-3.
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Aston Martin
Aston Martin
Aston Martin
Aston Martin
Aston Martin
Aston Martin
Aston Martin
Aston Martin
Bentley
Bentley
Bentley
Bentley
Jaguar
laguar
Jaguar

MGB

Rolls Royce
Rolls Royce
Rolls Royce
Rolls Royce
Rolls Royce
Rolls Royce
Triumph
Triumph
Triumph
TVR

TVR

CHAPTER 11 DATA TRANSFORMATION
A% Marque [~] 123 sales [~]
DB4 351000
DB7 500740
DBS 915070
DBS 230000
Rapide 225000
Vanguish 746500
Vantage 320850
Zagato 178500
Arnage 44000
Azure 235250
Continental 991250
Turbo R 347500
¥iz2 303500
X6 602000
XK 1052250
GT 315000
Camargue 810300
Phantom 178500
Silver Ghost 649500
Silver Seraph 288500
Silver Shadow 308500
Wraith 178500
TR4 140500
TRS 88250
TR7 47750
Cerbera 89250
Tuscan 112250

Figure 11-3. A data table with empty cells replaced by the correct data
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Note This technique is built to handle a fairly specific problem and only really
works if the imported data is grouped by the column containing the missing
elements.

Although rare, you can also use this technique to fill empty cells with the value from
below. If you need to do this, just select Fill » Up from the Transform ribbon. In either
case, you need to be aware that the technique is applied to the entire column.

Extracting Part of a Column’s Contents

There could well be times when the contents of a source column contain more data than
you actually need. In cases like this, Power BI Desktop can help you by extracting only
part of a column. This technique works like this:

1. Load the C:\PowerBiDesktopSamples\Examplel.pbix sample file
and click Transform Data to open Power Query.

2. Clickinside the InvoiceNumber column.

3. Inthe Transform ribbon, click Extract » Text Before Delimiter.
The Text Before Delimiter dialog will be displayed.

4. Enter a hyphen (or a minus sign) in the Delimiter field. The dialog
will look like Figure 11-4.

Text Before Delimiter

Enter the delimiter that marks the end of what you would like to extract.

Delimiter
A8 -

> Advanced options

oK Cancel

Figure 11-4. The Text Before Delimiter dialog
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5. Click OK. The contents of the field will be replaced by the

DATA TRANSFORMATION

characters before the hyphen. A step named Extracted Text Before

Delimiter will be added to the Applied Steps list.

The Extract function allows you to choose from a variety of ways in which you can

extract a subset of data from a column. The currently available options are explained in

Table 11-1.

Table 11-1. Extract Transformations

Transformation  Description

Applied Steps

Definition
Length Displays the length in characters of the contents of the ~ Calculated Text
field Length
First Characters Displays a specified number of characters from the left of Extracted First
the field Characters
Last Characters Displays a specified number of characters from the right  Extracted Last
of the field Characters
Range Displays a specified number of characters between a Extracted Text
specified start and end position (in characters, from the  Range
left of the field)
Text Before Displays all the text occurring before a specified Extracted Text
Delimiter character Before Delimiter
Text After Delimiter Displays all the text occurring after a specified character Extracted Text After
Delimiter
Text Between Displays all the text occurring between two specified Extracted Text
Delimiters characters Between Delimiters

Advanced Extract Options

Three of the Extract options (Text Before Delimiter, Text After Delimiter, and Text

Between Delimiters) let you apply some advanced options that allow you to push the

envelope even further when extracting data from a column. These techniques are

explained in the following two sections.
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Text Before and After Delimiter

If you are extracting part of the contents of a column and you are using a delimiter to

isolate the text you want to keep, then you have a couple of additional options available.
You can access these options from the dialog that you saw in Figure 11-4 by clicking

Advanced options. The dialog will then look like the one shown in Figure 11-5.

Text Before Delimiter

Enter the delimiter that marks the end of what you would like to extract.

Delimiter

A%~ H

4 Advanced options
Scan for the delimiter
From the start of the input * |
Number of delimiters to skip @
12~||0

OK Cancel |

Figure 11-5. The Advanced options of the Text Before and Text After
Delimiter dialogs

The two options that you now have are

e Scan for the delimiter: This option lets you choose between working
forward from the start of the contents of the column and working
backward from the end of the contents of the column to locate the
delimiter you are searching for.

e Number of delimiters to skip: Here, you can specify that it is the n+1th
occurrence of a delimiter that interests you.

Text Between Delimiters

The Advanced options of the Text Between Delimiters dialog essentially lets you apply
the same options that you saw previously, only for both the initial delimiter and the final
delimiter. In Figure 11-6, you can see this in the Text Between Delimiters dialog.
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X
Text Between Delimiters

Enter the delimiters that mark the beginning and end of what you would like to extract.

Start delimiter
8 ~
End delimiter

ABC -

4 Advanced options

Scan for the start delimiter

| From the start of the input 4 |
Number of start delimiters to skip ©

12 || 2

Scan for the end delimiter

[ From the start delimiter, toward the... ~ |

Number of end delimiters to skip @
12~-||0

oK Cancel

Figure 11-6. The Advanced options of the Text Between Delimiters dialog

Note The Extract button can be found in both the Transform and New Column
ribbons. If you carry out this operation from the Transform ribbon, then the contents
of the existing column will be replaced. If you use the button in the Add Column
ribbon, then a new column containing the extracted text will be added at the right
of any existing columns.

The start and end delimiters, the number of start delimiters to skip, and the number
of end delimiters to skip can be values (as was the case in this example) or parameters
(which you will learn about in Chapter 13).
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Duplicating Columns

Sometimes, you just need a simple copy of a column, with nothing added and nothing
taken away. This is where the Duplicate Column button comes into play.

1. Load the C:\PowerBiDesktopSamples\Examplel.pbix sample file.
2. Open Power Query.

3. Clickinside (or the title of) the column that you want to duplicate.
I will use the Make column in this example.

4. Inthe Add Column ribbon, click the Duplicate Column button.
After a few seconds, a copy of the column is created at the right of
the existing table. Duplicated Column will appear in the Applied
Steps list.

5. Scroll to the right of the table and rename the existing column; it is
currently named Make - Copy.

Note The duplicate column is named Original Column Name-Copy. | find
that it helps to rename copies of columns sooner rather than later in a data
transformation process.

Splitting Columns

Sometimes, a source column contains data that you really need to break up into smaller
pieces across two or more columns. The following are classic cases where this happens:

e A column contains a list of elements, separated by a specific
character (known as a delimiter).

¢ A column contains a list of elements, but the elements can be divided
at specific positions in the column.

¢ A column contains a concatenated text that needs to be split into its
composite elements (a bank account number and a Social Security
number are examples of this).

The following short sections explain how to handle such eventualities.
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Splitting Column by a Delimiter

Here is another requirement that you may encounter occasionally. The data that has
been imported has a column that needs to be further split into multiple columns.
Imagine a source file where a column holds a comma-separated list of elements. Once
you have imported the file, you then need to further separate the contents of this column
into separate columns.

Here is what you can do to split the data from one column over several columns:

1. Load the C:\PowerBiDesktopSamples\DataToParse.x1lsx sample
file and switch to Power Query.

2. Inthe Transform ribbon, click Use First Row as Headers.
This promotes the initial record to be the column name as is
sometimes necessary.

3. Clickinside the ClientList column. You can see that this column
contains several data elements, each separated by a semicolon.

4. Inthe Transform ribbon, click Split Column. You can see the Split
Column menu options in Figure 11-7.

[ ]
Split
(Column ~|
By Delimiter
By Number of Characters
By Positions

By Lowercase to Uppercase
By Uppercase to Lowercase
By Digit to Non-Digit
By Non-Digit to Digit

Figure 11-7. The Split Column menu options

5. Select By Delimiter. The Split Column by Delimiter dialog appears.
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6. Select Semicolon from the list of available options in the “Select
or enter delimiter” popup (although Power Query could well have
detected this already).

7. Click “Each occurrence of the delimiter” as the location to split
the text column. The dialog (with the Advanced options expanded
for information only) should look like Figure 11-8.

Split Column by Delimiter

Specify the delimiter used to split the text column.

Select or enter delimiter

[ Semicolon b |

Split at

O Left-most delimiter

O Right-most delimiter

® Each occurrence of the delimiter

Split into
® Columns
O Rows
Number of columns to split into
4

Quote Character

Figure 11-8. Splitting a column using a delimiter
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8. Click OK. Split Column by Delimiter will appear in the Applied
Steps list.




The initial column is replaced, and all the new columns are named ClientList.1,
ClientList.2, and so forth. As many additional columns as there are delimiters are
created; each is named (Column.n) and is sequentially numbered. The result of this

operation looks like Figure 11-9.

CHAPTER 11
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2B ClientList.1 [~ ] aB. clientList.2 [~ ] A% ciientiist.3 ~ | AB. clientList.4 -
Aldo Motors Uttoxeter Staffs ST17 99RZ
Honest John London NSW1 1A
Bright Orange Birmingham NULL B150AZ
Cut’'n'Shut Manchester NULL M15AZ
Wheels'R'Us London NULL SE1 4YY
Les Arnaqueurs Paris NULL 75010
Crippen & Co Glasgow NULL G1 8GH
Rocky Riding New York New York NULL
Voitures Diplomatiques S.A. Geneva NULL NULL
Karz Stuttgart NULL NULL
Costa Del Speed Madrid NULL NULL
Olde Englande Shrewsbury NULL SY10 9AX
Impressive Wheels Liverpool NULL L5 92z
Smooth Riders Telford NULL TF6 SRR
Luxury Rentals Gloucester NULL GL7 9AS
Premium Motor Vehicles Newcastle upon Tyne NULL NE3 35S
Chateau Moi Lyon NULL 65001
Vive la Vitesse! Marseille NULL 13002
Carosse Des Papes Avignon NULL 84000
Three Country Cars Basle NULL NULL
Jungfrau Zurich NULL NULL
Ambassador Cars Bellevue Washington NULL
Embassy Motors Denver Colorado NULL
Style ‘N Ride Chevy Chase Maryland NULL
BritWheels Portland Oregon NULL
Sporty Types Corp San Francisco California NULL
Tweedy Wheels Cambridge Massahussets NULL
Union Jack Sports Cars Louisville Kentucky NULL
Buckingham Palace Car Services Mason Ohio NULL
British Luxury Automobile Corp Franklin Tenneses NULL
Classy Car Sales Pittsburgh Pennsylvania NULL

Figure 11-9. The results of splitting a column
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This particular process has several options, and their consequences can be fairly
far-reaching as far as the data is concerned. Table 11-2 contains a description of the
available options.

Table 11-2. Delimiter Split Options

Option Description

Colon Uses the colon (:) as the delimiter

Comma Uses the comma (,) as the delimiter

Equals Sign Uses the equals sign (=) as the delimiter

Semi-Colon Uses the semicolon (;) as the delimiter

Space Uses the space () as the delimiter

Tab Uses the tab character as the delimiter

Custom Lets you enter a custom delimiter

At the Left-Most Delimiter Splits the column once only at the first occurrence of the
delimiter

At the Right-Most Delimiter Splits the column once only at the last occurrence of the
delimiter

At Each Occurrence of the Splits the column into as many columns as there are delimiters

Delimiter

Advanced Options for Delimiter Split

There are a small number of advanced options that are available when splitting text by
delimiters. These are displayed when you click the Advanced options element in the
Split Column by Delimiter dialog and are explained in Table 11-3.
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Table 11-3. Delimiter Split Advanced Options

Advanced Options »  Allows you to set a maximum number of columns into which the data is
Number of Columns to split in chunks of the given number of characters. Any extra columns are
Split Into placed in the rightmost column.

Advanced Options »  Separators inside a text that is contained in double quotes are not used to
Quote Character split the text into columns. Setting this option to “none” will split elements
inside quotes.

Split using special Enables the Insert Special Character button. You can then click this button

characters and select the special character to split data on. The choice is between Tab,
Carriage Return, Line-Feed, Carriage Return, and Line-Feed or nonbreaking
space.

Splitting Columns by Number of Characters

Another variant on this theme is when text in each column is a fixed number of
characters and needs to be broken down into constituent parts at specific intervals.
Suppose, for instance, that you have a field where each group of (a certain number of)
characters has a specific meaning, and you want to break it into multiple columns.
Alternatively, suppose you want to extract the leftmost or rightmost n characters and
leave the rest. A bank account and a Social Security number are examples of this. This
is where splitting a column by the number of characters can come in useful. As the
principle is very similar to the process that we just saw, I will not repeat the whole thing
again. All you have to do is choose the “By number of characters” menu option at step
5 in the previous exercise. Options for this type of operation are given in Table 11-4.
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Table 11-4. Options When Splitting a Column by Number of Characters

Option

Description

Number of Characters

Once, As Far Left As
Possible

Once, As Far Right As
Possible

Repeatedly

Advanced Options »
Number of Columns to
Split Into

Split into Columns

Split into Rows

Lets you define the number of characters of data before splitting
the column.

Splits the column once only at the given number of characters from
the left.

Splits the column once only at the given number of characters from
the right.

Splits the column as many times as necessary to cut it into segments
every defined number of characters.

Allows you to set a maximum number of columns into which the data is
split in chunks of the given number of characters. Any extra columns are
placed in the rightmost column.

This leaves the number of rows as it is in the dataset and creates new
columns for each new element resulting from the split operation.

Creates a new row for each new element resulting from the split
operation and duplicates the existing record as many times as there are
split elements.

There are a couple of things to note when splitting columns:

o When splitting by a delimiter, Power BI Desktop makes a good

attempt at guessing the maximum number of columns into which the

source column must be split. If it gets this wrong (and you can see

what its guesstimate is if you expand the Advanced options box), you

can override the number here.

e Ifyouselect a Custom Delimiter, Power BI Desktop displays a new

box in the dialog where you can enter a specific delimiter.

e Not every record has to have the same number of delimiters. Power

BI Desktop simply leaves the rightmost column(s) blank if there are

fewer split elements for a row.
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o Conversely, if you specify fewer columns than actually corresponds
to the number of available delimiters, then Power Bl removes the
data that would have gone in the final columns.

Note You can only split columns if they are text data. The Split Column button
remains grayed out if your intention is to try to split a date or numeric column.

Splitting Columns by Character Switch

The final variant on this theme is when the text inside a column switches case—or when
text characters switch to numbers (and vice versa).
Options for this type of operation are given in Table 11-5.

Table 11-5. Options When Splitting a Column by Number of Characters

Option Description

By Lowercase 1o Any uppercase character immediately following a lowercase character
Uppercase starts a new column.

By Uppercase to Any lowercase character immediately following an uppercase character
Lowercase starts a new column.

By Digit to Non-Digit Any numeric character immediately following an alphabetical character
starts a new column.

By Non-Digit to Digit Any alphabetical character immediately following a numeric character
starts a new column.

Merging Columns

You may be feeling a certain sense of déja vu when you read the title of this section. After
all, we saw how to merge columns (i.e., how to fuse the data from several columns into a
single, wider column) in Chapter 8, did we not?

Yes, we did indeed. However, this is not the only time in this chapter that you will
see something that you have tried previously. This is because Power Query repeats
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several of the options that are in the Transform ribbon in the Add Column ribbon. While
these functions all work in much the same way, there is one essential difference. If you
select an option from the Transform ribbon, then the column(s) that you selected is
modified. If you select a similar option from the Add Column ribbon, then the original
column(s) will not be altered, but a new column is added containing the results of the
data transformation.

Merging columns is a case in point. Now, as I went into detail as to how to execute
this kind of data transformation in the previous chapter, I will not describe it all over
again here. Suffice it to say, if you Ctrl-click the headings of two or more columns and
then click Merge Columns in the Add Column ribbon, you will still see the data from the
selected columns concatenated into a single column. However, this time the original
columns remain in the dataset. The new column is named Merged, exactly as was the
case for the first of the columns that you selected when merging columns using the
Transform ribbon.

The following are other functions that can either overwrite the data in existing
columns or display the result as a new column:

e Format: Trims or changes the capitalization of text

e Extract: Takes part of a column and creates another column from
this data

e Parse: Adds a column containing the source column data as JSON or
XML strings

o Statistics: Creates a new column of aggregated numeric values
o Standard: Creates a new column of calculated numeric values

o Scientific: Creates a new column by applying certain kinds of math

operations to the values in a column

e Trigonometry: Creates a new column by applying certain kinds of
trigonometric operations to the values in a column

e Rounding: Creates a new column by rounding the values in a column

e Information: Creates a new column indicating arithmetical
information about the values in a column

e Date: Creates a new column by extracting date elements from the
values in a date column
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e Time: Creates a new column by extracting time elements from the
values in a time or date/time column

e Duration: Creates a new column by calculating the duration between
two dates or date/times

When transforming data, the art is to decide whether you want or need to keep the
original column before applying one of these functions. Yet, once again, it is not really
fundamental if you later decide that you made an incorrect decision, as you can always
backtrack. Alternatively, you can always decide to insert new columns as a matter of
principle and delete any columns that you really do not need at a later stage in the data

transformation process.

Creating Columns from Examples

Creating your own columns can be a little scary if you have not had much experience
with Excel or Power Pivot formulas, so the Power BI Desktop development team has
tried to make your life easier by adding another way to create custom columns. Instead
of referring to columns by the column name (and having to handle square brackets and
other peculiar characters), you can build a new column by using the actual data in a row.
This way, Power Query takes the data as the model-or template—for the transformation
to be applied to each row.

The following steps show an example of how to do this:

1. Load the C:\PowerBiDesktopSamples\Examplel.pbix sample file.
2. Click Transform Data.

3. Inthe Add Column ribbon, click Column From Examples. A new
kind of formula bar will appear above the data. It will look like
Figure 11-10. At the same time, a new, empty column will be
created at the right of the existing data.

[ Add Column From Examples Q

Enter sample values tc create a new column (Ctri+Enter to apply).
Figure 11-10. Creating a column from examples
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4. Double-click inside the new column on the right. A list of data
from each field will be displayed, as shown in Figure 11-11.

Column1

CO Aldo Motors (ClientName A
CO Red (Col

[ 50000 (CostPrice

Co GBR (CountrylSOCode

[0 United Kingdom (CountrylName

COO 750 (DeliveryCharge

Co 04/10/2012 (InvoiceDate

CO 8B3D7F83-F42C-4523-A737-CDCBF7705B77
Co NULL (IsDealer

[0y 750 (LaborCost

L Rolls Royce (Make

[0 Camargue (Mode

[ ST (OuterPostode

[ East Midlands ]

Cy 08/01/1985 (Registration_Date
(W 10 (Report _.:_:-_r_

O 2012 (ReportingYez

Co 95000 (SalePric
[y 500 (SparePart
CO 500 (TotalDiscount v

Figure 11-11. Displaying the data from a row when creating a column from
examples

5. Double-click Red to select the data from the Color column.

6. Enter a space, a hyphen, and a space, and then type Camargue
(this is the name of the model for this row).

7. Click OK in the formula bar at the top.

Power BI Desktop will add a new column containing the contents of the color
column, a separator, and the contents of the model column. Inserted Merged Column
will be added as a new step in the Applied Steps list.
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Note In the pop-up menu for the Column From Examples button, you can choose
to take all existing columns as the basis for the example or only any columns that
you have previously selected.

As you can see from this short example, creating columns by example lets you use
the data from a column rather than the column name to transform data.

Tip If you select Column From Examples » From Selection, then you will only
see data from the selected columns when you double-click inside the new column
to see samples of data as you did in step 4 of this example.

Adding Conditional Columns

Not all additional columns are a simple extraction or concatenation of existing data.
There will be times when you will want to apply some simple conditions that define
the contents of a new column. This is where Power BI Desktop’s Conditional Column
function comes into its own.

Conditional Columns are probably best understood with the aid of a practical
example. So let’s suppose that you want to add a column that contains a comment on the
type of buyer for Brilliant British Cars’ products. Here is how you can do this:

1. Load the C:\PowerBiDesktopSamples\Examplel.pbix sample file.
2. Click Transform Data.

3. Inthe Add Column ribbon, click Conditional Column. The Add
Conditional Column dialog will appear.

4. Enter BuyerType in the “New column name” field.
5. Select Make as the column name.

6. Leave Equals as the operator.

7. Enter Rolls Royce as the value.

8. Enter Posh as the output.
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Click Add Clause.

Select Make as the column name, leave Equals as the operator,
enter Bentley as the value, and add Classy as the output.

Enter Bling in the Else field. The dialog will look like Figure 11-12.

Add Conditional Column

Add a conditional column that is computed from the other columns or values.

New column name

Custom

if

Else If

Column Name Operator Value @ Qutput ©
Make - | | equals - | 355 - | Rolis Royce Then 135 * | Posh
Make o equals 3 igg ™ || Bentley Then ;ch || Classy

Add Clause

Else ©

155 - [ 8ling

Cancel

Figure 11-12. The Add Conditional Column dialog

12.

Click OK. The rule is applied to every row in the source data, and
the new column will be added containing either Posh, Classy, or
Bling, depending on the make for each record. Added Conditional
Columns will appear as the new step in the Applied Steps list.

As you can see from the Add Conditional Column dialog, it has a range of options

that you can tweak when defining the logic for the data matching. These options are
outlined in Table 11-6.
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Table 11-6. Custom Column Operators

Operator Description

Equals Sets the text that must match the contents of the selected field for the output to
be applied

Does Not Equal Sets the text that must not match the contents of the selected field for the
output to be applied

Begins With Sets the text at the left of the selected field for the output to be applied

Does Not Begin ~ Sets the text that must not appear at the left of the selected field for the output

With to be applied

Ends With Sets the text at the right of the selected field for the output to be applied

Does Not End With Sets the text that must not appear at the right of the selected field for the output
to be applied

Contains Sets the text that can appear anywhere in the selected field for the output to be

Does Not Contain

applied

Sets the text that cannot appear anywhere in the selected field for the output to
be applied

It is also worth noting that the comparison value, the output, and the alternative

output can be values (as was the case in this example), columns, or parameters (which

you will learn about in Chapter 13). If you want to remove a rule, simply click the ellipses

at the right of the required rule and select Delete.

Tip  Should you wish to alter the order of the rules in the Add Conditional Column
dialog, all you have to do is click the ellipses at the right of the selected rule and
select Move Up or Move Down from the pop-up menu.
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Index Columns

An index column is a new column that numbers every record in the table sequentially.
This numbering scheme applies to the table, because it is currently sorted and begins at
zero. There are many situations where an index column can be useful. The following are
some examples:

e Reapply a previous sort order.
o Create a unique reference for every record.

o Prepare arecordset for use as a dimension table in a Power BI
Desktop data model. In cases like this, the index column becomes
what dimensional modelers call a surrogate key.

This list is not intended to be exhaustive in any way; you will almost certainly find
other uses as you work with Power BI Desktop. Whatever the need, here is how to add an
index column:

1. Inthe Add Column ribbon, click Index Column. The new,
sequentially numbered column is added at the right of the table,
and Added Index is added to the Applied Steps list.

2. Scroll to the right of the table and rename the index column; it is
currently named Index.

You have a fairly free hand when it comes to deciding how to begin numbering an
index column. The choices are as follows:

e Start at 0 and increment by a value of 1 for each row.
o Startat 1 and increment by a value of 1 for each row.
o Start at any number and increase by any number.

Asyou saw in step 1, the default is for Power BI Desktop Query to begin numbering
rows at 0. However, you can choose another option by clicking the small triangle to
the right of the Add Index Column button. This displays a menu with the three options
outlined. You can see this menu in Figure 11-13.
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2 Index Column| =
From 0
From 1

Custom...

Figure 11-13. The Add Index Column menu

Selecting the third option, Custom, displays the dialog that you see in Figure 11-14.

=]
Add Index Column '
Add an index column with a specified starting index and increment.

Starting Index

I

Increment

OK | Cancel
—

Figure 11-14. The Add Index Column dialog

This dialog lets you specify the start number for the first row in the dataset as well as
the increment that is added for each record.

Conclusion

In this chapter, you learned some essential techniques that you can use to transform
datasets. This began with filling down missing values and adding text to existing data.
You also saw how to merge the contents of columns.

Finally, you saw a series of techniques that help you to add new columns based on
the data in existing columns. These range from extracting parts of a column’s data or
even deducing different data that is added to a new column using simple logic.

It is now time to see how you can parse complex data types to add them to a dataset.
You will even learn how to load multiple identically structured files in a single query and
extend the core capabilities of Power Query by adding R and Python scripts. All of this
will be the subject of the next chapter.
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Complex Data Structures

Not all data loads are a matter of simply establishing a connection to the source and
applying transformations to the source data that is, fortunately, already laid out in neatly
structured tables. Sometimes, you may want to “push the envelope” when loading data
and prepare more complex source data structures for use in your Power BI dashboards.
By this, I mean that the source data is not initially in a ready-to-use tabular format and
that some restructuring of the data is required to prepare a table for use.

To solve these kinds of challenges, this chapter will explain to you how to

e Add multiple identical files from a source folder

o Select the identical source files to load from a source folder

e Load simple JSON structures from a source file containing JSON data
e Parse a column containing JSON data in a source file

e Parse a column containing XML data in a source file

e Load complex XML files—and select the elements to use

e Convert columns to lists for use in complex load routines

e Apply Python scripts to modify the data

e Apply R scripts to modify the data

Finally—and purely to complete the overall overview of Power Query and its
capabilities—I will mention how to

e Reuse recently used queries
o Modify the list of recently used queries
o Export data from Power Query

As ever, all of these transformations will be carried out using Power Query accessed
from Power BI Desktop.
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Adding Multiple Files from a Source Folder

Now let’s consider an interesting data ingestion challenge. You have been sent a
collection of files, possibly downloaded from an FTP site or received by email, and you
have placed them all into a specific directory. However, you do not want to have to carry
out the process that you saw in Chapter 2 and load files one by one if there are several
hundred files—and then append all these files individually to create a final composite
table of data (as you saw in Chapter 9).

Note Power Query can only load multiple files if all the files are rigorously
identical. This means ensuring that all the columns are in the same order in each
file and have the same names.

Here is a much more efficient method to achieve this objective:
1. Create a new Power BI Desktop file.

2. Inthe Power BI Desktop Home ribbon, click Transform data to
open Power Query (unless you are running Power Query already).

3. Click New Source More » File. Then select Folder to the right of
the dialog.

4. Click Connect. The Folder dialog is displayed.

5. Click the Browse 