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How to Read This Book — Methodical Instructions for The Book

This book is written to help you learn Power Query and the M language step by step
from the very basics, and to learn commonly used procedures and techniques, which
you will encounter in practice when using this technology. It is best to read this book
in the order it is written, although you may find the later chapters more appealing.
Everything has its own time and logical sequence, in which order to approach it.
This is also why this book is written and organized into a specific sequence
of chapters and sections, which gradually build on each other, so that you not only
learn Power Query well, but also handle increasingly difficult problems in Power
Query and the M language. Therefore, go also through the things that you think you
won't need. In many cases, you will find that the techniques and procedures used
there might also be needed in your case, or that they will clarify a problem that you
could not solve before.

All presented solutions and examples were tested on datasets of up to 65 million
of rows, so that you can be sure that they work fast also on large volumes of data.
If, for any reason, they work slower, then there’s a reference provided
for the optimization technique, pointing to the specific section of the book, which
can be used to rapidly speed up its execution.

This book contains knowledge, solutions and techniques from authors commercial
work & personal research, that emerged during work on extra demanding Power
Query optimization projects, and were not published anywhere until now. Many
times, they will challenge your thinking patterns to think about those problems
in a completely different way, in order to deal with them quickly and efficiently.

The first chapter deals with the basics of Power Query. It guides the reader
from the beginning of how to get data into Power Query, perform basic
transformations on it, and load it successfully into the target applications. If covers
basic techniques of filtering, grouping, summarizing, sorting and combining data,
as well as creating calculated columns and basic error handling. It also covers
how to leverage artificial intelligence (Al) to get the job done.

The second chapter deals with writing the scripts and expressions in the M language.
It covers the entire M language, from values, types, and conversions between them,
through working with lists, records, functions, tables, errors and metadata,
up to the advanced topics like environments and the Power Query firewall.

The third chapter covers many practical techniques for data processing in Power
Query. It covers multiple techniques how to access and combine data in different
ways, how to perform common calculations and transformation patterns on data,
and how to prepare data for analytical tools for specific scenarios.
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The fourth chapter deals with getting data from various APIs, to get data from a data
source that is not supported in your Power Query version. After explaining
the concepts and vocabulary used for APIs, it guides you through how to use today’s
most common standard APIs like REST, SOAP, OData and GraphQL APIs. And deals
also with the most common problems encountered when using APIs, including
how to make them work with Power BI automatic data refresh features.

The fifth chapter extensively covers Power Query performance optimization.
It contains in-depth explanation how various parts of Power Query internally work,
and how to leverage that to speed up the scripts rapidly. It also contains dozens
of strategies, how to approach specific performance problems, and multiple ways
how to solve them. So that you can transform large volumes of data in Power Query
in a fast and efficient way. This way you will know not only how to do it, but also
why it has to be done that way. And, most importantly, know how to apply
and modify them so that they can also be used in similar situations.

However, not everything in this book is flawless. Despite the consistent efforts of the
author, minor typos may occur in the book. It is also possible that some screenshots
or instructions will not accurately reflect your version of Power Query. Power Query
exists in many implementations, and each of them exist in many versions, while new
versions are released twice a month. In addition, from 2020, there’s a trend where
Microsoft needs to more or less change the appearance of some Power Queries
at least once a year. And writing a universal guide that will last 5 to 10 years is almost
impossible. So, when you can't find a specific button, tab or window, first try to look
in the application for a while to see if it's somewhere around or if it is named
somehow differently. Alternatively, think about why it is so. In some cases, you may
have to look for a solution on the web, or you may find that it needs to be done
differently. All this happens from time to time. Therefore, please take these factors
into account when something doesn't work as it should. Because despite the best
efforts of the author of the book, due to the nature of frequent changes in the
software vs. static printed books, it cannot be completely ruled out. And we're all
only humans, so even the instructions in this book can contain mistakes. Therefore,
arm yourself with patience and perseverance in the long run. In this way, you will
increase the chance that you will succeed in finding a solution to the given problem.
And sometimes take a look at the PowerQuery.sk blog. Maybe there will already be
a ready-made solution.

All instructions are written for the English version of Power Query, in versions
of Power BI Desktop and Excel from October 2023. In other Power Query
implementations, such as Power Query Online, most of the functionality covered
in this book should work for you as well. It's just that some of it won't work, or it will
be named something else there. However, the book does not deal with versions
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of Power Query older than 10 years, since they are no longer supported even by their
manufacturer, and only a marginal number of users use these versions today.

There are also many footnotes in the book. They are there so that you can quickly
find a topic that is currently being mentioned in the text, or additional information
on that topic that did not fit in the book.

One last thing is that while this book is aimed in the beginning at a beginner audience,
it also targets an advanced audience towards the end. However, it is not
an exhaustive resource that covers this technology down to the last detail. This book
would have to have several thousand pages. And it would be just as suitable
as a paperweight under the door. Instead, the book focuses on the most essential
things you need to know about Power Query in order to be able to independently
process data in Power Query and prepare it for analytical and reporting tools.
And, to use some more advanced techniques that may come in handy in practice.
So, if you are just starting to work with Power Query, or have been working in it
for several months, this book will be for you. However, if you have been working
with it for several years, then probably only the last chapters will be useful for you
from this book. In such a case, rather consider one of our advanced Power Query
courses.
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Introduction to Power Query

Power Query is a tool for advanced preparation and merging of data from different
sources. Its advantage is that it is very easy to use and does not impose any limits
on the user's creativity. It can be connected to approx. 30-160 different data sources,
depending on the version you have. It can load data not only from common databases
such as SQL Server, Oracle, PostgreSQL, Access or MySQL, but also from Excel,
CSV, JSON, XML and PDF files, SharePoint, OneDrive, MS Teams, MS Dynamics,
Microsoft 365 services, SAP, OLAP cubes, Google Analytics, or Salesforce.
In addition, it can be connected to almost any system or data source via APl or ODBC
interfaces and extract data from it. And in some of its versions, this list can also
be extended via custom connectors and usage of APIs.

But it doesn't stop at retrieving data. The resulting data can then be transformed
in Power Query and combined in any way. For example, you can add missing data,
correct existing data, combine data from multiple files or databases, combine data
from all data sources (e.g. data from Excel with data from SQL Server), or calculate
other statistics as needed. And all this using simple steps and without any restrictions
on where these data came from. After they are retrieved, all data in Power Query
look like tables, and from that moment on it doesn't matter where they came from —
all operations work the same way on all of them.

Power Query uses its own M language for data transformations, which currently
contains over 1,000 functions and scripting elements for data transformation
and work — e.g. grouping and summarizing data, transposing data, merging
and appending tables, filtering data, creating conditional columns, intelligently
dividing data into multiple columns, date and time calculations, mathematical,
statistical and scientific operations, row-by-row processing, and a bunch of other
operations. And if these operations are not enough for you, you have the option
of creating your own functions, with the help of which even complex transformations
can be performed later in a few steps. However, you won't need to know this
language at the beginning, because a large part of the functionality is built
into the user interface, where most common transformations can be applied to data
using interactive menus and buttons.

Another huge benefit of using Power Query is that it remembers all the steps you
apply to your data as a sequence of steps. And you can subsequently change this
sequence at any time — you can add more steps, change their order, delete
and modify existing steps, or insert additional intermediate steps. And all this for only
one purpose — so that everything continues to work, even if the data or perhaps its
structure in the data source changes. Or if you later remember that you should have
used a different sequence of steps, so that you don't have to redo everything from
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scratch. All these steps are then applied automatically not only to the existing data,
but also to the new data that comes with further data refreshes.

Thanks to this, you can extremely simplify data preparation in some cases, so much
so that you will not have to laboriously build a data warehouse. Or, wait 3 weeks
for the IT department, which under normal circumstances prepares this data,
and due to being overwhelmed with other tasks, cannot do it anyway.

Power Query has a flexible and extensible architecture that allows users to connect
to and transform data from a wide variety of sources. The Power Query architecture
can be divided into three main components:

1) Data Source Connectors: Power Query includes built-in connectors for various
data sources such as Excel workbooks, CSV files, databases (SQL Server, Oracle,
PostgreSQL, MySQL, etc.), web services, and other data sources. These
connectors provide a standard way to access and get data from various sources,

2) Transformation Engine: Once the data is retrieved, the transformation engine
allows users to manipulate the data and transform it using a wide variety
of built-in transformations such as filtering, sorting, merging, pivoting and more.
Users can also create custom transformations using M, the functional scripting
language built into Power Query,

3) User interface and output: Power Query provides an intuitive user interface that
allows users to visually interact with data and preview data transformations
as they are used. Users can then load the transformed data into Excel, Power BI
or other applications for further analysis.

In addition to these core components, Power Query also includes a number of other
features such as data profiling, error handling, and caching that increase
the performance and reliability of data transformations and analysis. Overall,
the Power Query architecture is designed to provide a flexible and powerful data
transformation tool for users with diverse data requirements, and to handle billions
of rows.

Power Query was originally introduced in 2012 as an Excel add-in called “Data
Explorer”, later renamed by Microsoft to its current name of “Power Query”.
In the following years, due to its popularity, this technology was also added into other
products from Microsoft. At the time of writing, Power Query is included
in the following Microsoft products, services, and components:

1) Power Query in Excel 365 and Excel 2010/2013/2016/2019/2021,

2) Power Query in Excel 365 for Mac,

3) Power BI Desktop (for cloud service, and also for Power BI Report Server),
4) Power BI Service,

5) Power BI Report Server,



16  Introduction to Power Query

6) Power BI | Power Platform Data Gateway,

N

) Power BI Dataflows,
) Power BI Datamarts,
) Dataverse Database (found in Power Apps, MS Teams, MS Dynamics, etc.),

O 0

10) Power Automate,

11) SQL Server Analysis Services (SSAS Tabular),

12) Azure Analysis Services,

13) SQL Server Integration Services (SSIS) — Power Query Source,
14) Azure Data Factory (ADF).

Implementations listed in points #7 to 10 are also collectively referred to
as “Power Query Online” because it is really just online version of Power Query built
into these products and services.

Power Query does not have the same capabilities in all these implementations.
In some of them, for example, a smaller number of connectors is available, in others
more of them. Some of them have support for artificial intelligence, some don't.
Some of them have more capabilities, some less. Some of them have a newer user
interface, some older, and some none. And to make matters worse, each of these
Power Queries has its own number of versions, because in most of the products
above, Power Query is regularly updated and expanded. So outwardly, individual
implementations can differ quite significantly for an uninitiated person. In reality,
however, the capabilities of all of them are relatively balanced, and even the most
functionally poor Power Query implementation has around 85-90%
of the capabilities of the best implementation. Therefore, most of the information
in this book will be applicable in most cases to every single Power Query, even if
the user interface or the names of some buttons may look different. For space
reasons, this book is written for the current versions included in Excel 365, Power Bl
Desktop, and Power Query Online. In other versions, you will probably have to do
a bit of research on how to implement those procedures there. However, it shouldn't
be difficult after a little practice.

Power Query is simply the ultimate data preparation tool. And at the same time, it is
created in the way that most users imagine working with data during their
preparation. In fact, this tool should be mandatory for everyone who needs
to prepare data for their analyzes or reports. Because if you master it, it will save you
a lot of time and trouble compared to classic data preparation techniques, and at the
same time you will be well prepared for possible changes in the future. The whole
tool is so flexible that there is probably no situation that it cannot handle. And if you
don't want to learn it by yourself, you just found out where you can learn it @
Because not everyone has time to try by trial and error how to do what they need.
Whatever you decide, be sure to at least try this tool. After playing with it for a while,
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you'll be surprised what you can do with it. And we're going to show you some sample
uses in this chapter so you know how to start working with it.

How to Get into Power Query & Get Data

To get started, let's take a look how to get into Power Query. Due to
the fragmentation of the user interface not only in one Microsoft product, but
sometimes across different versions of Power Query over time in the same product,
it may not look the same way. So, we'll first take a look at how to get data with Power
Query in some of the most commonly used Power Query implementations. So that
you not only know how to get started, but so that we don't have to repeat these
starting instructions over and over again for other Power Query implementations.
Thanks to this, we only need to provide a simple instruction in the following sections
as e.g. “get data from such and such an Excel file into Power Query”, and it will be
immediately clear to you how to do it in your version of Power Query. At the same
time, this left more room in the book for more interesting information
and procedures. If you are also considering working with Power Query Online, it is
recommended that you first master at least basic work within Power Query in Power
BI Desktop or Excel. This will make it much easier for you to work with the online
versions of Power Query.

So now let’s take a look at how to get data from an Excel file in multiple Power Query
implementations. We will get the data from the Excel file that contains our sample
database that we will use throughout this book. It can be downloaded from the link
mentioned at the end of the book.

In this file, among other things, there are holidays for the year 2002, in the table
named “Holidays”. For the sake of simplicity, we will consider getting the holidays
in one year for the time being. In this example, we will use Czech holidays. It will
work similarly for holidays in other countries. We have chosen this variant on
purpose so that we can show several things in Power Query in the following
examples. These holidays are not in a suitable format for later analyses,
but in the next part we will show you how to transform them into the desired format.

Power Query in Excel 365 and Excel 2019/2021

If we want to get data into Power Query in the latest versions of Excel, we need
to go to the “Data” tab in the main menu of Excel, where we click on the “Get Data”
button:

1 Page 750
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File Home @ Insert  Page Layout  Formulas Data  Review

F& From Picture ~ . [ au
EEC;. Recent Sources

Data~ EF Fro able/Range [E| Existing Connections

Get & Transform Data Cueries 8

A menu opens where individual categories of supported data sources are displayed.
In this menu, you usually find your data source, select it, and connect to it. We now
need to connect to the Excel file, so we click on “From File” => “From Excel
Workbook”:

Eé EF@E' From Picture ~ Irb, E (sl
T
4
Get [(%;. Recent Sour h |:|
Data ~ . N isting Connec I~ |_L\"

D From File

[l%] From Database

From Excel Workbook
L&

> [‘% From Text/CSV

After this step, a file selection window will appear. From this step, the rest
of the procedure is more or less the same for all versions of Power Query. Therefore,

proceed to the section named as “Common Continuation for Desktop Versions™2.

Power Query in Excel 2016

In Excel 2016, the procedure is almost exactly the same as in the latest versions
of Excel mentioned above. The only difference is that you go to the “Data” tab
in Excel's main menu, where you click on the “New Query” button:

File

® sy L

Fram From Fram From Other
Access Web  Text  Sources=  Connectiins

Get External Data

Home Insert Page Layout Farmulas

Everything else is then the same as in newer versions of Excel.

2 Page 24
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Power Query in Power Bl Desktop
In Power BI Desktop, click on the “Get data” icon in the main menu:

File Home Insert Modeling View

= a ©

Get Excel Onelake data
data v workbook hub

Clipboard

A long list opens showing all supported data sources:

Get Data
[ ] All
|A|I |ﬁ Excel Workbook A
Text/C5V
File B T
XML
Database &
. . [=] JsON
Microsoft Fabric
(Preview) Folder
v
Power Platform & pDF

Certified Connectors Template Apps Cancel

You usually find your data source in this list, select it, and connect to it. We now need
to connect to an Excel file, so in this list we will look for a connector named as “Excel
Workbook”. If it wasn't located right at the beginning, you don't need to search for it
manually. Just type the word “excel” in the top left field, and it should find all the
connectors that contain this word in their name. Then click on the connector named
as “Excel Workbook”, and then press the “Connect” button at the bottom right:

Get Data

All

| a Excel Workbook
All

File
Certified Connectors Template Apps Connect Cancel




20 How to Get into Power Query & Get Data

After this step, a file selection window will appear. From this step, the rest of the
procedure is more or less the same for all versions of Power Query. Therefore,
proceed to the section named as “Common Continuation for Desktop Versions™.

Power Query Online

Power Query Online is implemented in Power BI Dataflows, Power BI Datamarts
and in the Dataverse database. The procedure for getting data in them differs only
in the first step, and the rest of the procedure is more or less the same for all online
implementations.

In Power BI Dataflows, click either on the “Add New Tables” link when you're
creating a new dataflow, or click on the “Add Tables” button at the top right if you've
already created a dataflow:

E? Edit tables £ Add tables
Start creating your dataflow
Define new tables Link tables from Import Model Attach a Co
Choose a data source to other dataflows Choose a dataflow model Data 'MndEI
define the tables for your Linking to tables from to import inte your (PFEVIEW)
other dataflows reduces workspace, Attach a Common Data
duplication and helps Learn more Model folder from your
maintain censistency Azure Data Lake Storage
across your erganization, GenZ account to a new
Learn maore dataflow, se you can useit
in Power BL
Learn more

Add new tables Add linked tables Import model Create and attach

In Power BI Datamarts, click on the “Get Data” link in the main menu:

@ Home
Home
% Get data
_reate

In Power Apps or other services using the Dataverse database, first go to the list
of tables in the Dataverse database, and then click on “Import” => “Import data”
in the main menu:

3 Page 24
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Tables

—|—New I Import ~ 1 Exgert
! Import data

xE] Import data from Sel

In all three cases, another page will then open, displaying a selection screen
for connectors. This screen only displays a few of supported data sources by default.
In order to see them all, click on the “View more” link to display them:

Power Query x
ﬁ Get data
dome Choose data source
© L search or enter path or URL
Onelake
data hub
@ New sources view more >
tew Excel workbook | = I SQL Server database SharePoint folder
T File —  Database File
Upload Text/CSV E_? Power BI dataflows (Legacy) E_? Dataflows
File Power Platform Power Platform
5]
Then, it displays all data sources supported by that version of Power Query:
Power Query *
@ Get data
e New source
@ 2 Search
Onelake
data hub
° fﬁ All D File Ej Database ? Microsoft Fabric (Preview) @ Power Platform K\ Azure hd
New
A
T Excel workbook Text/CSV o XML
File File 85 File
Upload
[ JSON Folder [ PDF
i File . File File
Biank table
#7, Parquet SharePoint folder | SQL Server database
Q 7 File a File |_| Database
Biznk query . -
ccess ~— Oracle database = atabase
s A [—1 Oracle datab [~ IBM Db2 datab.

You usually find your data source in this list, select it, and connect to it. We now need
to connect to the Excel file, so we will look for the connector named as “Excel
workbook” in this list. If it isn't displayed right at the beginning, then you don't need
to search for it manually. Just type the word “excel” in the search box at the top,
and it should find all the connectors that contain this word in their name. Then, select
the connector named as “Excel workbook”:
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Get data
New source

Ej Database é; Microsoft Fabric (Preview) @ Power Platform ﬁ Azure 4
c Celonis EMS

Other

Another page with connection settings will appear (see screenshot displayed below).
Such a page is usually displayed for most data sources. Here it is necessary to fill
at least some of the listed fields in order to connect to the given data source. In this
case, it is necessary to select the Excel file from which we want to get the data.
[t must be uploaded either to OneDrive, SharePoint, or some other server. In the case
of a file on OneDrive, we select it by pressing the “Browse OneDrive...” button,
or we can upload it directly to OneDrive and select it directly from there via the
“Upload file” option. If the file is located on another server or in another service,
for example in MS Teams, it is necessary to enter the URL address of that file.

Then in the “Authentication type” field, which is used to specify the type
of credentials, we need to select “Organizational account” and then log in to that data
source. There are 3 options in this field:

1) Anonymous — no authentication |/ no login. Used for publicly available data
sources,

2) Basic — authentication by using name and password (“Basic authentication”).
An outdated and not very secure authentication method that should no longer
be used today,

3) Organizational account — authentication with a cloud account to Microsoft cloud
services, such as SharePoint, OneDrive, MS Teams, Power BI, etc. You usually
log in using your company email address.

When you have filled in all the fields, press the “Next” button:
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Get data
Connect to data source

m Excel workbook Connection settings

........ @ Linkto file O Upload file (Preview) @

File path or URL*
https://| .sharepoint.com/persa ... ||Br0wse OneDrive...

Connection credentials

Connection

Create new connection ~ | @]
Connection name

Data gateway

| tnone) v U

Authentication kind

| Organizational account ~ |

After successfully connecting to the data source, from this point on, the procedure
for all data sources is exactly the same. It is almost identical to the Navigator window
in the desktop versions of Power Query. A window will appear where all the tables
found in that data source will be displayed on the left. Clicking on the table name will
show you a preview of the first few rows from that table:

Get data
Choose data

|. B Search | Holidays O
. . . - Date Name
Display cptions ~ O s G
1.1, Restoration Day of the Independent Czech State | ™
(] @ Codes 2 i
1.1, Mew Year's Day
O @ DynamicFilter 29,3, Good Friday
O @ Employees 1.4, Easter Monday
@ Holidays 15 Labor Day
O @ MaritalStatus 8.5, Liberation from Fascism Day
— B ot ET Caimbe Curil mmel bdatbsdioe D v

‘ Back | | Cancel ‘ Transform data

Thanks to this, you can see what data is currently in the table before you get data
from it, and you don't need any special tools for that. This is a big advantage, because
even if you don't know the database or data source you are connecting to, you can
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quickly find the tables you need this way. Then, select these tables using
the checkboxes next to them, and press the “Transform Data” or the “Next” button
at the bottom of the screen, which will take you to the online version of Power Query
Editor. From here, working with Power Query Editor is almost identical to working
with its desktop counterpart.

Common Continuation for Desktop Versions
When the file selection window is displayed, select the Excel file mentioned above
and press the “Open” button:

| Open >
1 « Local Disk (C:) » data o [} 2 Search data

Organize * MNew folder ==~ @ @

Marme Type
7+ Quick access

I Deskt » @ po_databasexlsx Microsoft Excel Worksheet
esktop
‘r Downloads -
|‘:__‘] Documents -
v
File name: | v| Exd b alse®ulsmy x|~

Cancel

After successfully connecting to the data source, the procedure for all data sources
is exactly the same from this point on. A window named as “Navigator” will appear
where all the tables found in that data source will be displayed on the left. Clicking
on that table name will show you a preview of the first few rows from that table:

Navigator
Display Options ~ EN Preview downloaded on Friday, January 5, 2024
m csguies — —
B Codes (N 1.1 Restoration Day of the Independent Czech State
- ~
F DynamicFilter 11 New Year's Day
FE Employees 29.3. Good Friday
=] Holidays 1.4 Easter Monday
1.5 Labor Day
F MaritalStatus
8.5 Liberaticn from Fascism Day
B OrdersWithErrors 5.7. Saints Cyril and Methodius Day
[ PivotTable 6.7. Burning at Stake of Jan Hus Day
[ ProductCategories > 28.9. Czech Statehood Day ~
.10, stablishment of the Czechoslovak Republic Day
B Products 28.10 Establish f the Czechoslovak Republic Di
| Transform Data | | Cancel |
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Thanks to this, you can see what data is in the table before you get data from it,
and you don't need any special tools for that. This is a great advantage, because even
if you do not know the database or data source you are connecting to, you can
quickly find the tables you need.

We ended up in a window where the tables are displayed which it found in the Excel
file. When you have selected a table or tables (Power BI allows you to select more
of them at once), you basically have 2 options, for which you have buttons in the
bottom right of that window:

1) “Load” — loads data into Excel or the Power BI data model,

2) “Transform Data” or “Edit” — launches the Power Query Editor so that you can
transform the data before loading. This step can also be done later. The next part
deals more with it.

The “Load” button loads the data into the target application as new tables. Therefore,
select the “Holidays” table and press the “Load” button to load that table into your
target application.

However, in Excel you have 2 options that appear when you click on that little
arrow on that “Load” button:

1) “Load” — loads data into a new Excel sheet,
2) “Load into...” — loads data into another destination, for example into a
PowerPivot data model.

Load = Transform Data Cance
Load
Load To...

And especially the second option is interesting. You use the first one when you only

want to load data into Excel. Or also when you want to add them to PowerPivot from
there, but that is quite impractical. Especially with millions of rows, you will run
into Excel's limitations, and it's also impractical to drag the data into Excel and then
have the same copy of the data again in PowerPivot. Plus, such a solution will not
later migrate to Power BI as you would expect if you decide to switch to Power BI
in the future.
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Therefore, we will now take a look at the second option, and specifically how to use
it to load data directly into the PowerPivot data model. Such a solution is not only
more memory efficient than the previous option. But even in the future, when
switching to Power BI, you will appreciate the fact that when you migrate to Power
BI, the queries from Power Query, the data model from PowerPivot, and also
the linking between them will be correctly imported.

So, when you want to load data directly into the PowerPivot data model, select
the “Load to...” option. A window like this will appear:

Import Data ? X

Select how you want to view this data in your workbook,

o ) Table

() PivotTable Report

15 O PivotChart

[* (®:0nly Create Connection:
Where do yg o put the data?

(&

Add this data to the Data Model

Properties... Cancel

There, select the 2 settings that are marked in the screenshot — in the upper part
of the window, select “Only Create Connection”, and in the lower part
of the window, check the “Add this data to the Data Model” checkbox. Then press
the “Load” button and wait for your data to be loaded into PowerPivot.

When the data is loaded into Excel or directly into PowerPivot,
the “Queries and Connections” panel will appear on the right side of Excel, which is
the panel that lists queries in the workbook:

Queries & Connections ~ X

Queries | Connections

1 query

[ Holidays F

14 rows loaded.
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Each loading of data through Power Query creates a new query in Power Query,
for each table loaded. Because Power Query works with queries that usually result
in tables. This is where the name Power Query comes from. You can later change
the query settings at any time by right-clicking on the given query in this panel
and selecting the “Edit” option.

If you loaded data into Power BI Desktop, it also created a query in Power Query
for each table loaded. However, Power BI Desktop doesn't have a dedicated panel
for this, and the tables simply appear in the menu bar on the right. Behind each table
there is a Power Query query, and it works exactly the same as if you loaded the data
directly into the data model in Excel. If you would later like to edit the query,
you can access the query editing by clicking the right mouse button on the table name
and selecting the “Edit query” option. The following section deals with this in more
detail.

The destination where the data is loaded will be called the “host application”
from now on. Whether it's Excel, Power BI, a Dataverse database, Power BI
Dataflows, or any other place that Power Query data is loaded into. This will simplify
the following explanations for us, and we will not have to list all such targets
separately each time in such a case.

This is how you can get data easily from any data source that Power Query supports.
However, that is not all that can be done with it. In the next section, we will
demonstrate how queries can be changed and modified so that you can adjust
the data to your format. Because only after that you will start seeing what a huge
treasure is hidden behind that one innocent button

Power Query Editor & Working with Queries

Now that you know how to basically use Power Query to load data into Excel
or a data model, you need to know about another option. Power Query not only
allows you to simply retrieve data from a lot of data sources, but it also allows you
to transform them into any form and combine them as you wish. Therefore, let's take
a look at the real purpose of Power Query, and in particular what it's primarily built
for — transforming data.

As we mentioned earlier, it often happens that you don't have all the data available
in the format you need. If you currently have them, they will not be enough
for regular ad hoc analysis anyway, because later you will need to combine these
data, e.g. with some handmade Excel spreadsheet. Or with some table from the web,
from SAP, etc.

That's why we're now going to see how you can transform the data either before
loading it, or even after loading it into the host application. The beginning
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of the procedure will again differ cosmetically depending on which environment you
are in. After opening the Power Query window, the entire procedure will be
completely identical in all the cases.

So, if you want to transform the loaded data, you must first open the Power Query
window, which is correctly called the “Power Query Editor”. We will show you
the procedure first for Power BI, then for Excel and Power Query Online. In other
Power Query implementations, the procedure is similar, that is, if the Power Query
Editor is there at all. For example, in Power Query for SQL Server Integration
Services, there is only a window for entering a script. Then we will show you how
to work with this Editor.

How to Open the Power Query Editor in Power Bl Desktop
There are three ways to open the Power Query Editor in Power BI Desktop:

1) In the main menu, on the “Home” tab, click on the “Transform data” button:

Home Insert Medeling View Optimize

E © b

Get Excel Onelakedata SQOL Enter Data™ee
data~ workbook hub ~ Server data 50U

External tools

7

Transform
data v
Clipboard Data Cuer
2) Right-click on the table name in the data model menu in the panel on the right,

and click on the “Edit query” option:

ns » Dat

Help

>

4

I]llﬂ E Select
Mew measure
B

easure

> B Holidays

R Edit query
':’:3] [E Incremental refresh
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3) When getting new data, click on the “Transform data” button next to the
“Load” button:

12. Christmas Eve
12. 1st Christmas Day
12. 2nd Christmas Day

|_ransﬁ:|rm Data | | Cancel |

Immediately after that, the Power Query Editor window opens.

How to Open the Power Query Editor in Excel
There are three ways to open the Power Query Editor in Excel:

1) Right-click on the table name in the “Queries and Connections” panel
on the right, and click on “Edit”, or simply double-click on the name
of the given table/query:

Queries & Connections ~ X

Queries

1 query

[ Holidays F
14 rews Inaded
Eyy Copy
EZ  Edit
< Delete
= Rename

2) When getting new data, click on the “Transform data” button next to
the “Load” button:

12. Christras Eve
12. 1st Christmas Day
12 2nd Christmas Day
Load - Transform Data Cancel

3) In the main menu of Excel, click on “Data” => “Get Data” => “Launch Power
Query Editor...”.
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Immediately after that, the Power Query Editor window opens.

How to Open the Power Query Editor in Power Query Online

In Power Query Online, you open the Power Query Editor by clicking on the edit
table icon next to the given table, or by clicking on the “Edit Tables” button
at the top right:

_ B Edit tables
Tables Machine learning models

TABLE NAME TABLE TYPE ACTIONS
» E  Holidays  Custom R =

Immediately after that, the online version of Power Query Editor window opens.

Orientation in the Power Query Editor
When the Power Query Editor window opens, it will look something like this:

|| |J L = | Chapter - m] 4
Home Transform Add Column Wiew Tools Help o

=X Properties u w8 I Data Type: Text ~
G DE B o = 4 L =
= - Advanced Editor zl F7] Use First Row as Head
Close & New Recent  Enter Data source Manage Refresh Manage Reduce Split Group 1 "
Apply=  Source* Sources~ Data settings Parameters ~  Preview - [ Manage = Columns = Rows ™ Column~ By >z ReplaceValues
Close New Query Data Sourc..  Parameters Query Sort Transform
Queries [1] Query Settings
Q=[] g 8 A% Date | - | A8 name Luery >ettings X
F Holidays 1|11 Restoration Day of the Independent Czech State 4 PROPERTIES
~
2 (L1 New Year's Day Mame
3 293 Good Friday Holidays
4 14 Easter Monday All Properties
5 1.5 Labor Day
6 8.5 Liberation from Fascism Day 4 APPLIED STEPS
7 |57 Saints Cyril and Methodius Day Source
8 6.7 Burning at Stake of Jan Hus Day Navigation
9 289 Czech Statehood Day v > Changed Type
10 7= 0 Fctahlichmant af tha Marhnclnuak Banihlic Nau
yom B § >
2 COLUMNS, 14 ROWS  Column profiling based on top 1000 rows PREVIEW DOWNLOADED AT 2:46 PM

This window looks more or less the same in all Power Query implementations.
It differs only in the color of the window, the color and number of buttons,
and sometimes also the arrangement of the buttons. Plus, by default, the “Queries”
panel on the left is hidden in the Excel version, and displayed in the Power BI
version, but you can also display it in Excel as well.

”

At the top of the Power Query Editor, there are tabs like “Home”, “Transform”,
“Add Column” and so on, which are used to transform data. On the left is
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the “Queries” panel, which lists all the queries in Power Query and is used to work
with them.

Note that the Power Query Editor also displays a preview of the data.
And on the right side of the screen, in the “Query Settings” panel, there are some
operations in the “Applied Steps” section. This panel is used to manage operations,
or transformations, which you later gradually apply to your data in order to use them,
step by step, to modify the data into the desired format. And Power Query always
shows you a preview of what the data will look like after each such step.

As we mentioned earlier, Power Query works with queries. For each table you get
with Power Query, a separate query is created in Power Query. This query appears
in the “Queries” panel on the right, and usually has the same name as the table
in the data source:

Queries [1] 4
= = :2:M AE- Date [~ |

B Haolidays L1
11

You can also add other queries to this panel without having to go back to the host
application. This can be done in two basic ways:

1) In the main menu, by clicking on the “New source” or the “Get data” button:

Haome
L G E] G

Close & Mew 2 Drata source
Apply = Source = Sources [Data settings

Transfg Add Column

Close Mew Query Data Sourc...
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2) In the “Queries” panel on the right, by right-clicking on an empty space in this
panel, and selecting the “New Query” option, and then a specific data source:

Cueries [1] £

E Holidays

®1.

Paste |

Mew Query * Kl Excel Workbook
50L Server
Analysis Services
Text/C5V

Web

OData feed

) [T

fuata)
Lar

|

Blank Cuery

More...

Combine 3

D};. Recent Sources 3

Note: Both options for adding a query are equivalent, and there is no difterence
between them, even from a technical point of view, despite the different names
of the buttons. The different button and menu item names are just a result
of continuous renaming of names in Power Query and surrounding software,
and the unsystematic implementation of those changes when they didn't rename it
consistently everywhere. That's also why there are names from the years of 2013
or 2016, which is on the one hand confusing for the beginners in Power Query,
but on the other hand understandable when you already know what's behind it.

After selecting a specific data source (e.g. Excel) and getting a table from it (e.g.
the “Categories” table), this table is added as a new query to that “Queries” panel:
Queries [2] £
B Holidays

[ Categories

Tables added in this way will also be loaded into the host application later, just like
any other tables.

You can then do various activities with these queries. You can, for example, move
them to another position with the mouse, or rename the query by double-clicking
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on the query name. You can also right-click on the query, and the following menu

will appear (only the first items are shown in the picture):

[ Categories 1
Egy Copy
# Delete
=[ Rename

Here are some items from this menu:

Rename — allows you to rename the query,

Delete — deletes the query,

Properties... — allows you to document the query by entering its description,
Duplicate — duplicates the query by duplicating the M script of the original
query, making the duplicate independent of the original query (if the original
query changes, it will not affect the duplicated query),

Reference — duplicates the query by referencing the original query, thus creating
a duplicate dependent on the original query (if the original query changes, it will
also affect the results in the duplicated query),

Copy - allows you to copy a query to another Power Query,

Advanced Editor — opens the Advanced Editor for editing the query script,
Move To Group — allows you to group queries into groups and subgroups.

You can use “Move to Group” to organize your queries into groups and subgroups.

This comes in handy when you have a large number of queries, and you need
to group them into groups according to logical units. Or when you want to separate
helper queries into a separate group from other queries.

So, if you want to include one or more queries in a specific group, mark these queries

(by clicking on them, holding down the Ctrl key if there are more of them), then
right-click one of the marked queries and select the “Move To Group” option. If you
haven't created any groups yet, only the “New Group...” option will be available

there:

gy Reference ‘

Mowe To Group [ Mew Group...

Mowe Up |




34  Power Query Editor & Working with Queries

By clicking on this option, a window for creating a new group will appear. There,
enter the name of the new group, for example “Helper Tables”, and press the “OK”
button:

New Group

Mame

Helper Tables

Description

Then a group with that name will be created, and the selected queries will be moved
to that group. At the same time, all other non-grouped queries will be moved

to the automatically created “Other Queries” group:
Queries [2] <

4 Helper Tables [1]
B Categories

4 Other Queries [1]
B Holidays

Note: These groups have no effect on Power Query finctionality, such as data
transformation or its speed. They only serve to organize more queries to make it
easier for you to work with them.

If you have groups already created, and you want to move one query or several
queries at once from one group to another, right-click on that query and select
“Move To Group”. The group names will be displayed in the sub-menu. By clicking
on the name of the given group, the selected queries will be moved to that group.
However, there is also an easier way to do this. Just mark queries with the Ctrl key,
and then drag the marked queries with your mouse and drop them to the target

group.

Subgroups can then be created in the groups. You can do this by right-clicking
on the name of a specific group and selecting the “New Group” option. There you
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enter the name of the new subgroup, and after confirmation it will create this
subgroup for you.

These groups can then be expanded and collapsed using the arrows to the left of their
name. This way you can save a lot of vertical space on the screen. Groups can
of course also be deleted by right-clicking on the name of a specific group
and selecting the “Delete Group” option. However, be aware that this action will
delete the group and all queries and subgroups in it. If you want to keep the queries,
either move them to another group beforehand, or click on “Ungroup” option instead
of the “Delete Group” option. This will move those queries to the “Other queries”
group and delete that original group.

After you've finished your work in the Power Query Editor, there's one last step
to take — load this data into the host application. Because without this, all changes
will remain only in Power Query, but won’t be reflected in the host application.
You can apply all changes easily, in the main menu on the “Home” tab, by clicking
on the “Close & Apply” button (in Power BI), or “Close & Load” (in Excel):

Transform Home Transform Add
= E Froperties
mp Advanced Editor
Close & Ent
Apply*  Source® Sources~  Da wr B Manage -
Close Mew Query Query

In Power Query Online, this button is located at the bottom right and is named
as “Save & close”. In other Power Query implementations, this button may be named
differently.

Clicking this button will start the process of loading and transforming all changed
tables. After its successful completion, you will have the data loaded in the host
application.

Transforming Data with the Power Query Editor

We are now going to edit the Holidays table from the previous section, using
the Power Query Editor. That table is currently not in a usable format for data
analysis. Mainly because the dates in the first column of the table are not complete,
as they are missing a year. And they are also stored as text, and we need to have them
stored as a computer date so that we can easily merge this table with other tables
on that date. For example, with a calendar table when analyzing sales data by working
vs. non-working days. Therefore, we need to transform these textual semi-dates
to reliable computer dates. There’s also another problem — the Czechs have two



End of Book Sample

Did you like this sample of the Professional Power
Query & The M Language book? Would you like
to learn much more?

If yes, then you can order it right way on this website:

https://www.powerquery.sk/professional-power-query-the-
m-language-book/

Thank you.

QUERY.
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