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Preface

Power Query is a data preparation tool that enables data engineers and business users to
connect, reshape, enrich, and transform their data to facilitate relevant business insights
and analysis. With Power Query's wide range of features, you can perform no-code
transformations and complex M code functions at the same time to get the most out of
your data.

This Power Query book will help you to smartly connect to data sources, achieve intuitive
transformations, and get to grips with preparation practices. Starting with a general
overview of Power Query and what it can do, the book advances to cover more complex
topics such as M code and performance optimization. You'll learn how to extend these
capabilities by gradually stepping away from the Power Query GUI and into the M
programming language. Additionally, the book also shows you how to use Power Query
Online within Power BI Dataflows.

By the end of the book, you'll be able to leverage your source data, understand your data
better, and enrich it with a full stack of no-code and custom features that you'll learn to
design by yourself for your business requirements.

Who this book is for

This book is for data analysts, BI developers, data engineers, and anyone looking for

a desk reference guide to learn how Power Query can be used with different Microsoft
products to handle data of varying complexity. Beginner-level knowledge of Power BI and
the M language will help you to get the most out of this book.

What this book covers

Chapter 1, Getting Started with Power Query, focuses on what Power Query is, how the
tool has evolved, and where you can find/use it across Microsoft platforms. Then, we
share when to use Power Query within each Microsoft service (Power BI, Excel, Analysis
Services, Power Apps, and Azure Data Factory), giving you an idea of how different types
of users can leverage the same tool for different purposes.



xiv  Preface

Chapter 2, Connecting to Fetch Data, shows an overview of connectors. Some best
practices will be shared on how to connect to some of the most common connector types.
The main ones identified are connections to files, folders, databases, and websites.

Chapter 3, Data Exploration in Power Query, focuses on data exploration features in Power
Query. You will learn how to choose a subset of data and explore data profiling tools and
query dependencies in order to see at a glance what data you will be dealing with. You

will see how to smartly use query and step panes with some shortcuts and examples.
Moreover, the schema and diagram views will be explained.

Chapter 4, Reshaping Your Data, focuses on how users can reshape their data. Most
common transformation tasks will be shown, sharing best practices that you can apply to
a wide range of dataset types. Other than data manipulation and wrangling, some artificial
intelligence features such as Cognitive Services will be shown.

Chapter 5, Combining Queries for Efficiency, describes how users can combine different
queries. Merge and append possibilities will be explained. Best practices for multiple file
combinations are also shown.

Chapter 6, Optimizing Power Query Performance, aims to clarify what features you can
leverage to optimize Power Query queries. The setup of parameters and their use will
be explained and we will take a deep dive into how to best approach query folding. It
is important for you to understand how query folding works and how to apply it in an
incremental refresh scenario.

Chapter 7, Leveraging the M Language, gives an outline of M coding. The differences from
the DAX language will be clarified and knowledge about how to deal with existing and
new queries using M code will be shared. The chapter will focus both on simpler and more
advanced scenarios involving M code.

Chapter 8, Adding Value to Your Data, aims to teach you how you can enrich your data by
using add column features that range from simpler ones such as columns from examples
to more advanced ones such as custom columns. Custom functions will be explored and
examples will be shared. The cluster values feature, one of the most recent, will be given as
an example.

Chapter 9, Performance Tuning with Power BI Dataflows, explains Power BI dataflows. It
will focus on how users can leverage the Power Query engine to create dataflows, how to
schedule a refresh, and how to allow other users to build data models by using dataflows
as central data sources. The aim is to clarify what the best practices are, such as to prefer
dataflows over Power Query in other Microsoft tools, and which are the most common
scenarios for their use.
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Chapter 10, Implementing Query Diagnostics, focuses on Power Query diagnostics. There
is a specific tool for that and it is useful to describe how to use it and interpret its output.

To get the most out of this book

You will need a version of Power BI Desktop installed — the latest, if possible. All code
examples have been tested using Power BI Desktop (March 2021 version). They will also
work with future version releases too. The Power BI Gateway version used is February
2021 (3000.72.6). Also, future releases work the same way for the features explored in
this book (Note: the user interface may differ depending on the version you use or due to
future updates).

Software/hardware covered in the book Operating system requirements
Power BI Desktop Windows
Power BI Gateway Windows

The majority of the tasks will need you to install Power BI Desktop, which is a free tool,
whereas some of them will require you to have a Power BI Pro license to access the
Power BI service on the web. In some recipes, you will need to have a Power BI Premium
capacity to access some advanced features, such as Power BI Dataflows. The licenses
needed for each chapter are the following:

o Chapter 1, Getting Started with Power Query, requires a Power BI Desktop free
license.

o Chapter 2, Connecting to Fetch Data, requires a Power BI Desktop free license.

o Chapter 3, Data Exploration in Power Query, requires a Power BI Desktop free
license.

o Chapter 4, Reshaping Your Data, requires a Power BI Desktop free license, Power BI
Pro, and Power BI Premium.

o Chapter 5, Combining Queries for Efficiency, requires a Power BI Desktop free
license.

o Chapter 6, Optimizing Power Query Performance, requires a Power BI Desktop free
license.

o Chapter 7, Leveraging the M Language, requires a Power BI Desktop free license.

o Chapter 8, Adding Value to Your Data, requires a Power BI Desktop free license,
Power BI Pro, and Power BI Premium.
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o Chapter 9, Performance Tuning with Power BI Dataflows, requires a Power BI
Desktop free license, Power BI Pro, and Power BI Premium.

o Chapter 10, Implementing Query Diagnostics, requires a Power BI Desktop free
license.

This book will help both users who already have some experience with Power Query to
discover features they were not aware of and beginner users to approach this tool with
concrete examples, leveraging the power of learning by doing. After reading this book,
you will have the skills to understand Power Query and keep an eye on https://
powerquery.microsoft.com/en-us/blog/ and https://powerbi.
microsoft.com/en-us/blog/ to enhance the knowledge you have acquired.

If you are using the digital version of this book, we advise you to type the code yourself
or access the code from the book's GitHub repository (a link is available in the next
section). Doing so will help you avoid any potential errors related to the copying and
pasting of code.

Download the example code files

You can download the example code files for this book from GitHub at https://
github.com/PacktPublishing/Power-Query-Cookbook. If there's an update to
the code, it will be updated in the GitHub repository.

We also have other code bundles from our rich catalog of books and videos available at
https://github.com/PacktPublishing/. Check them out!

Download the color images

We also provide a PDF file that has color images of the screenshots and diagrams used
in this book. You can download it here: https://static.packt-cdn.com/
downloads/9781800569485 Colorimages.pdf.

Conventions used

There are a number of text conventions used throughout this book.

Code in text:Indicates code words in text, database table names, folder names,
filenames, file extensions, pathnames, dummy URLs, user input, and Twitter handles.
Here is an example: "In this recipe, you need to download the FactResellerSales
CSV file."


https://powerquery.microsoft.com/en-us/blog/
https://powerquery.microsoft.com/en-us/blog/
https://powerbi.microsoft.com/en-us/blog/
https://powerbi.microsoft.com/en-us/blog/
https://github.com/PacktPublishing/Power-Query-Cookbook
https://github.com/PacktPublishing/Power-Query-Cookbook
https://github.com/PacktPublishing/
https://static.packt-cdn.com/downloads/9781800569485_Colorimages.pdf
https://static.packt-cdn.com/downloads/9781800569485_Colorimages.pdf
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A block of code is set as follows:

(OldSalesAmount as number, Discount as number, TotalCosts as
number) =>

let

NetSales = OldSalesAmount - (OldSalesAmount * Discount ) -
TotalCosts

in
NetSales
Bold: Indicates a new term, an important word, or words that you see on screen. For

instance, words in menus or dialog boxes appear in bold. Here is an example: "Click on
New Source and select Text/CSV."

Tips or important notes

Appear like this.

Sections

In this book, you will find several headings that appear frequently (Getting ready, How to
do it..., How it works..., There's more..., and See also).

To give clear instructions on how to complete a recipe, use these sections as follows:

Getting ready

This section tells you what to expect in the recipe and describes how to set up any software
or any preliminary settings required for the recipe.

How to do it...

This section contains the steps required to follow the recipe.

How it works...

This section usually consists of a detailed explanation of what happened in the previous
section.
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There's more...

This section consists of additional information about the recipe in order to make you
more knowledgeable about the recipe.

See also

This section provides helpful links to other useful information for the recipe.

Get in touch

Feedback from our readers is always welcome.

General feedback: If you have questions about any aspect of this book, email us at
customercare@packtpub.comand mention the book title in the subject of your
message.

Errata: Although we have taken every care to ensure the accuracy of our content, mistakes
do happen. If you have found a mistake in this book, we would be grateful if you would
report this to us. Please visit www . packtpub . com/support/errata and fill in the
form.

Piracy: If you come across any illegal copies of our works in any form on the internet,
we would be grateful if you would provide us with the location address or website name.
Please contact us at copyright@packt . com with a link to the material.

If you are interested in becoming an author: If there is a topic that you have expertise in
and you are interested in either writing or contributing to a book, please visit authors.
packtpub.com.


mailto:customercare@packtpub.com
http://www.packtpub.com/support/errata
mailto:copyright@packt.com
http://authors.packtpub.com
http://authors.packtpub.com
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Share Your Thoughts

Once you've read Power Query Cookbook, we'd love to hear your thoughts! Please click
here to go straight to the Amazon review page for this book and share your feedback.

Your review is important to us and the tech community and will help us make sure we're
delivering excellent quality content.


https://packt.link/r/1-800-56948-3

https://packt.link/r/1-800-56948-3
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Getting Started with
Power Query

Power Query is a data preparation tool that enables data engineers and business users to
connect, reshape, enrich, and transform their data. This allows them to facilitate relevant
business insights analysis. Power Query is a technology that strengthens self-service
business intelligence with an intuitive and consistent experience. It consists of a graphical
interface that facilitates the connection to data sources and the application of different
ranges of transformation.

Power Query is not a standalone tool; it can be used inside different tools in two different
versions: Power Query Desktop and Power Query Online. The first version is available

in Excel, Power BI, and SQL Server Analysis Services, while the second is available in the
Power BI service, Power Apps, Power Automate, Azure Data Factory, Azure Synapse, and
Dynamics 365 Customer Insights. Depending on where Power Query is used, users will be
able to store reshaped data in different ways: publish datasets to the Power BI service, load
data in Azure Data Lake with Common Data Model formatting, and load transformed
data to the Dataverse.
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The following recipes will be covered in this chapter:

« Installing a Power BI gateway
o Authentication to data sources

« Main challenges that Power Query solves

Technical requirements

In this chapter, you will be using the following:

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

¢ Power BI Pro License: https://powerbi.microsoft.com/en-us/power-
bi-pro/

o Power BI gateway: https://powerbi.microsoft.com/en-us/gateway/

The minimum requirements for installation are as follows:

o .NET Framework 4.6 (Gateway release August 2019 and earlier)
o .NET Framework 4.7.2 (Gateway release September 2019 and later)

o A 64-bit version of Windows 8 or a 64-bit version of Windows Server 2012 R2 with
current TLS 1.2 and cipher suites

+ 4 GB of disk space for performance monitoring logs

You can find the data resources referred to in this chapter at ht tps://github.com/
PacktPublishing/Power-Query-Cookbook/tree/main/Chapter0l.


https://www.microsoft.com/en-us/download/details.aspx?id=58494
https://www.microsoft.com/en-us/download/details.aspx?id=58494
https://powerbi.microsoft.com/en-us/power-bi-pro/
https://powerbi.microsoft.com/en-us/power-bi-pro/
https://powerbi.microsoft.com/en-us/gateway/
https://github.com/PacktPublishing/Power-Query-Cookbook/tree/main/Chapter01
https://github.com/PacktPublishing/Power-Query-Cookbook/tree/main/Chapter01
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Installing a Power Bl gateway

Power BI users often need to work with data from on-premises sources, such as
filesystems, local files available on a PC, and databases not running on the cloud.

In order to make this data securely available once the report is published to the web,

a Power BI gateway needs to be installed. Microsoft offers two different types of gateway
for different scenarios, and their setup can be customized according to specific enterprise
configuration requirements, such as proxy, service account, communication, and high
availability settings. Users can choose one of the following two types:

 Standard (or enterprise) mode: This mode can be used to connect data sources to
Power Platform services, Logic Apps, and Analysis Services by multiple users. It has
to be run by users with admin rights and is meant for enterprise scenarios.

« Personal mode: This mode can be used by single users without the possibility of
sharing the files. This version is available for Power BI only. If you want to quickly
connect to an Excel file on your local machine and run tests without needing admin
rights, this mode is for you. It is meant for testing purposes.

Customers need monitoring options and analysis to decide whether to scale up or scale
down the gateway server to improve data movement performance. This recipe aims to
help users to decide which type of gateway to install, and to assist with the configuration
and monitoring options.

Getting ready

You can refer to this link to download a Power BI gateway: https://powerbi.
microsoft.com/en-us/gateway/.

In this recipe, we are going to install the standard (enterprise) mode gateway on a local
machine. It is recommended, though, to install the gateway on a server, especially in
enterprise scenarios.

In this chapter, Power BI Desktop needs to be installed on a machine that has access to the
data sources. Access to the Power BI service is also needed.

Download the data files on your local machine.


https://powerbi.microsoft.com/en-us/gateway/
https://powerbi.microsoft.com/en-us/gateway/
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How to doit...

Once you have downloaded the Power BI gateway, you are ready to start the setup:

1. Define the default path for your gateway resources, accept the terms, and run the
installation. Revise the minimum requirements for the machine where the setup is
going to be done:

? X
CE} On-premises data gateway installation

Getting ready to install the on-premises data gateway.

Please review minimum reguirements for installing the On-premises data gateway. Not meeting these
requirements may result in performance bottlenecks.

Install to

C:\Program Files\On-premises data gateway

| accept the terms of use and privacy statement .

Install Close

Figure 1.1 - On-premises data gateway installation

2. Enter your work or school Microsoft Office 365 account. This account has to be in
the Azure Active Directory tenant, the one shared with Power BI. By entering your
organizational account, you will be able to manage gateways and add multiple data
sources using the Power BI service portal:



Installing a Power BI gateway 5

? X
Ci} On-premises data gateway

Almost done.

Installation was successful!

Email address to use with this gateway:

Next, you need to sign in to register your gateway.

Figure 1.2 - On-premises gateway email admin

3. Click on Register a new gateway on this computer:

CQJ On-premises data gateway

You are signed in sl o nd are ready to

register the gateway.

® Register a new gateway on this computer.

O Migrate, restore, or takeover an existing gateway.
* Move a gateway to a new computer
* Recover a damaged gateway
* Take ownership of a gateway
The old gateway will be disconnected.

I_

Figure 1.3 — Register a new gateway
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4. Give a name to the gateway and create a Recovery key. This key is needed if you
want to create a gateway cluster (a group of gateways), to migrate your existing

gateway, or to take over the gateway's ownership. Once you set the key, click on
Configure:

Ci} On-premises data gateway

You are signed in cnibtisttbitesssnmniamme and are ready to
register the gateway.

New on-premises data gateway name

powerbi-standard-gateway

[[] Add to an existing gateway cluster Learn more
Recovery key (8 character minimum)
SRR RRRRERS

(i) This key is needed to restore the gateway and can't be changed. Record it in a safe place.

Confirm recovery key

SRR RENN

We'll use this region to connect the gateway to cloud services: West Europe Change Region
Provide relay details By default, Azure Relays are automatically provisioned

s

Figure 1.4 - Gateway recovery key definition
At this step, you can decide to change the default region to connect the gateway to
cloud services. The default region is the one where your Power BI or Microsoft

0365 tenant is located. If you want to change it, you'll select an Azure region, but
make sure that the region is close to you.
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5. Once the configuration is completed, you should end up with the following view:

? X
C;-’) On-premises data gateway
Shi @ The gateway powerbi-standard-gateway is online and
Service Settings ready to be used.
Diagnostics Gateway version number: 3000.72.6 (February 2021)
Network Help us improve the on-premises data gateway by sending usage information
to Microsoft.
Connectors Read the privacy statement online
Recovery Keys Logic Apps, Azure Analysis Services Create a gateway in Azure
West Central US
Power Apps, Power Automate
West Central US ©@ Ready
Power Bl
Default environment ) Ready

Close

Figure 1.5 - Running the gateway application interface

This will be the default view when you open the gateway application. You can monitor the
health of the gateway and see what services can use the same gateway. This application
allows the gateway admin to customize the configuration.
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Managing the data gateway on the Power Bl portal

Once you have installed the gateway and it is running on the machine, you can access
https://powerbi.comand log in to the Power BI portal with the credentials you
use to sign in to the gateway application. When you are logged in, complete the following
steps to see how to manage the data gateway:

1. Go to Manage gateways and access the section where you can find the running
gateway you set up before:

Manage personal storage

View content pack

lew report

Admin portal

Manage gateways

Settings

Manage embed codes

Figure 1.6 — Power BI service: Settings section

2. You will now be able to see gateways settings and administrators:

a) Administrators: If you installed the gateway, you will be an admin by default.
You can use these sections to add other administrators:


https://powerbi.com

Installing a Power BI gateway 9

ADD DATA SOURCE
Gateway Cluster Settings ~ Administrators
GATEWAY CLUSTERS 2
powerbi-standard-gateway G People who can Administer this gateway

Enter email addresses | |

Test all connections

‘D*

Figure 1.7 - Managing gateways: adding administrators
b) Gateway Cluster Settings: On the left side, you can see the gateway that you
configured on your Windows machine. In the following screenshot, you can find
a list of data sources that you registered. Click on the three dots and then click on

ADD DATA SOURCE:
ADD DATA SOURCE
powerbi-standard-gateway
GATEWAY CLUSTERS ~ Connected
v powerbi-standard-gateway
Finance-data ADD DATA SOURCE
REMOVE

Test all connections
Department

Figure 1.8 — Managing gateways: cluster view
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Name the data source and select the File type (you can explore and add other types,
such as SQL servers, folders, SAP, and ODBC). You can add on-premises data
sources that can be accessed by the gateway installed on a server that belongs to the
same data source domain:

ADD DALA SOURCE

Data Source Settings ~ Users

GATEWAY CLUSTERS
w  powerbi-standard-gateway Dats Soamce Marme
Finance-data Salws-clata
MNew data source
[ata Source Type
T Select a data source type h

Azure Cosmaos D8

Azure Data Explorer (Kusto)

Azure Data Lake Storage Gen2
Azure Databricks

Azure DevOps Server (Boards only)
Spark

Azure Table Storage

Bl Connector

Cherwell Data Connector v1.0

Data Virtuality LDW

Denodo Connector

Dremic

Essbhase

Exasol
R

Folder

Foundry

From Paxata

Google BigQuery

Hive LLAP

Figure 1.9 — Adding data sources to the gateway
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3. You will add one of the files that you downloaded. Add the Full path and enter the
credentials to access the data source:

Data Source Name
Sales-data

Data Source Type

Full path

CAData\FactinternetSales.csv

The credentials are encrypted using the key stored on-premises on the gateway server. Learn more

Windows username

Windows password

SEEBEEEEEEES

() Skip Test Connection

> Advanced settings

Apply Discard

Figure 1.10 - Adding credentials for data sources

4. When you click on Apply, Power BI will check the connection and, if the
connection succeeds, you will see a Connection Successful status:

Data Source Settings ~ Users

v/ Connection Successful

Figure 1.11 - Data source connection outcome
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Once you have added data sources to be accessed through the gateway, you have
three checkboxes at the end of the page that you can flag:

a) Allow user's cloud data sources to refresh through this gateway cluster: Check
this box if you plan to perform append and merge operations between on-prem
and cloud sources.

b) Allow user's custom data connectors to refresh through this gateway cluster:
If you have a custom-developed connector built to use the gateway to access data
sources, you need to flag this box to refresh data.

c) Distribute requests across all active gateways in this cluster: If you have other
gateways configured within the same cluster, you can enable this feature to
perform load balancing and distribute requests across all active clusters:

ADD DATA SOURCE

GATEWAY CLUSTERS
~ powerbi-standard-gateway Gp

Finance-data

Test all connections

Gateway Cluster Settings ~ Administrators

~"Online: You are good to go.

Gateway Cluster Name

I powerbi-standard-gateway ‘

Department

| |

Description

Contact Information

O Allow user's cloud data sources to refresh through this gateway cluster. These cloud data sources

O Allow user's custom data connectors to refresh through this gateway cluster (preview). Learn more

O Distribute requests across all active gateways in this cluster. Learn more
Apply Discard

Figure 1.12 — Gateway Cluster Settings

5. Open Power BI Desktop, connect to one of the data sources you downloaded and
that you added in the previous steps, create a report, and publish it on the Power BI

service.
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Follow these steps to check that your data source is used correctly with the gateway:

1. Once you have published the report and dataset in your workspace, click on the
three dots next to the dataset and go to Settings:

n Finance Report Report

Finance Report O i Dataset

Analyze in Excel

Create report
Delete

Get quick insights
Security

Rename

Settings

Download the .pbix
Download the .rdl
Manage permissions
View lineage

Figure 1.13 - Settings section for datasets
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2. Expand the Gateway connection section and check that the gateway is running
successfully:

Settings for Finance Report

Refresh history
»Dataset description

4 Gateway connection

To use a data gateway, make sure the computer is online and the data source is added in Manage Gateways. If you're using an On-premises data
gateway (standard mode), please select the corresponding data sources and then click apply.

Use an On-premises or VNet data gateway

@ o
Gateway Department Contact information  Status Actions
Running on
@) ('Ibpowerbi-standard.,. P i @ , select all 5:‘}} -

datasources to use

Data sources included in this dataset:

© File("path":"c:\\data\\finance datasources.xlsx") Maps to: | ~

Figure 1.14 - Defining dataset sources

3. You can map the data sources included in the dataset to sources that you created
in the Gateway Management view. Map to Finance-data and click on Apply.
You could also do it the other way around: create a report, publish it, access
the following view, click on Add to gateway, and be redirected to the Gateway
Management section, where you can add data sources to your gateway:

Data sources included in this dataset:

@ File{"path":"c\\data\\finance datasources.xIsx"} Maps to:

Apply Discard

Finance-data

Add to gateway

Figure 1.15 — Mapping a dataset to an existing gateway source
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How it works

From now on, you can refresh your datasets manually or at scheduled times. The high
flexibility is given by the fact that you can create single gateways or create clusters of
gateways following this recipe in order to meet high availability and load balancing
requirements. For each gateway or cluster of gateways, you can add or remove data
sources that use those gateways to create a connection between on-premises environments
and cloud services by allowing the following:

A fast and secure connection

« A gateway that decrypts and uses stored credentials to access on-premises data
sources handling authentication

o Easy-to-use and straightforward administration, management, and troubleshooting
tools

Authentication to data sources

Power Query provides different connector types to a wide range of data sources. These
will be widely explained in the following chapter, but in this recipe, we will concentrate on
how authentication works for data sources.

Each connector provides different kinds of authentication. There are six main types of
authentication:

« Anonymous

o Windows

e Basic

« Organizational account
e Microsoft account

o Database

Depending on the type of connector and the Power Query version used, different
combinations of these options will be available for the user.

Once you connect to your data source and you perform Power Query transformations,
you will be able to change the type of authentication and the data source without losing
the work you have done.
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Getting ready

In this recipe, in order to test different types of connections, you need to have the
following data sources to which you can connect:

o An Azure SQL Database with AdventureWorks data, database credentials, and
access through Azure Active Directory Authentication (log in with your Microsoft
account)

o A Parquet file named Fact InternetSales in alocal folder on your PC

How to do it...
Once you have opened your Power BI Desktop application, you are ready to follow

these steps:

1. Go to Get data and click on More:

@ & @& (O

Get Excel PowerBl SQL Enter
datav datasets Server data

Common data sources
Excel
da Power Bl datasets

[%s Power Bl dataflows
[% SQL Server
[% Analysis Services

[B Text/csv
[a Web

I_-E OData feed

Blank query

E<E Power Bl Template Apps [2

More...

Figure 1.16 — Get data
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Search for the Azure SQL database connector and select it:

Get Data

| earch |

All

File

Database

Power Platform
e

Online Services

Other

Certified Connectors

Template Apps

Azure
B Azure SQL database
©) Azure Synapse Analytics (SQL DW)

%= Azure Analysis Services database

>

) Azure Database for PostgreSQL
B Azure Blob Storage

5 Azure Table Storage

X Azure Cosmos DB

a Azure Data Explorer (Kusto)
EF Azure Data Lake Storage Gen2
B3 Azure Data Lake Storage Gen1
@ Azure HDInsight (HDFS)

¥r Azure HDInsight Spark

@ HDInsight Interactive Query
. Azure Cost Management

&3 Azure Databricks

&3 Azure Time Series Insights (Beta)

R o |

Figure 1.17 — Azure connectors section
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2. Enter the name of the server where you have AdventureWorks data:

SQL Server database

Server ()
‘ adventureworksprova.database.windows.m!

Database (optional)

Data Connectivity mode @

I» Advanced options

.

Figure 1.18 - SQL Server database connector

3. Click on Database, enter your database credentials in order to authenticate, and
click on Connect:

SQL Server database X
S ¥ adventureworksprova.database.windows.net
User name
Database I adventureworks ‘
Microsoft account Password
| sessecceed |

Figure 1.19 - SQL Server authentication

4. Select the FactInternetSales table when you recreate the AdventureWorks
database on your server and click on Transform Data:
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Display Options ~ [E,
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oes
m ez
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DimPromotion
DimReseller
DimSalesReason
DimSalesTerritory
DimScenario

FactAdditionallnternationalProductl

FactCallCenter
FactCurrencyRate
FactFinance
FactinternetSales
FactinternetSalesReason
FactProductinventory
FactResellerSales
FactResellerSalesXL_CCl
FactResellerSalesXL_PageCompressed
FactSalesQuota
FactSurveyResponse
NewFactCurrencyRate
ProspectiveBuyer

sysdiagrams

Select Related Tables

FactinternetSales

ProductKey OrderDateKey DueDateKey C y Pro
310 20101229 20110110 20110105 21768
346 20101229 20110110 20110105 28389
346 20101229 20110110 20110105 25863
336 20101229 20110110 20110105 14501
346 20101229 20110110 20110105 11003
311 20101230 20110111 20110106 27645
310 20101230 20110111 20110106 16624
351 20101230 20110111 20110106 11005
344 20101230 20110111 20110106 11011
312 20101231 20110112 20110107 27621
312 20101231 20110112 20110107 27616
330 20101231 20110112 20110107 20042
313 20101231 20110112 20110107 16351
314 20101231 20110112 20110107 16517 [
© The data in the preview has been truncated due to size limits.
< I >

Figure 1.20 - Data source preview

_ |TransfcrmData| | Cancel |

5. A Power Query window pops up, and you are ready to perform some Power Query

Home  Tansform  AddColumn  View  Tools  Help ~ @
f{& Conditional Column . [l Merge Columns (| + 2 Trigonometry » =
B B B 3 W L) OB w4 O &6 = e
it Index Column ~ 155 Exract ~ £8 Rounding ~ -
Column From Custom Invoke Custom Format . Statistics Standard Scientific ) Date Time Duration  Text Vision Azure Machine
Examples~ Column  Fundion [T Duplicate Column - B Parse - o - ~ [ Information = . - . Analytics Learning
General From Text From Number From Date & Time Al Insights
Queries [1] < Jfc | = Table.AddColumn(#"Renamed Columns”, “DaysToShip”, each Duration.Days([ShipDate] | Query Settings X
I FactinternetSales = 12 2; 123 ShipDateKey 123 4 PROPERTIES
3 3 3 3
1 310 20101229 20110110 20110105 Name
~ 3
2 345 20101229 20110110 20110105 FactinteretSales
3 346 20101229 20110110 20110105 All Properties
4 336 20101229 20110110 20110105
4 APPLIED STEPS
5 345 20101229 20110110 20110105
6 311 20101230 20110111 20110106 Seurce i
7 310 20101230 20110111 20110106 e e i
s 351 20101230 20110111 20110106 Rernl @izl
Inserted Subtraction #*
9 344 20101230 20110111 20110106
Renamed Columns
10 31z 20101231 20110112 20110107
> Added Custom #*
1 31z 20101231 20110112 20110107
12 330 20101231 20110112 20110107
13 313 20101231 20110112 20110107
14 314 20101231 20110112 20110107
15 314 20110101 20110113 20110108

Figure 1.21 — Data preview in Power Query
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i

Open your Advanced Editor and paste the M code you find in MCodeChapterl.
txt to reproduce the following Power Query Applied steps:

a) Remove columns
b) Subtraction between two columns
¢) Custom column

In the file, you will have to fill in some information regarding your server and the
name of your database. Then, all steps will be applied:

FactinternetSales Display Options ~ @

in

Source = Sql.Databases("adventureworksprova.database.windows.net™),

Adventureworks = Source{[MName="Adventureworks"]}[Data],

dbo_FactInternetSales = Adventureworks{[Schema="dbo",Item="FactInternetSales"]}[Datal,

#"Removed Other Columns” = Table.SelectColumns(dbo_FactInternetSales,{"Productkey”, "OrderDateKey”, "DueDateKey", "ShipDateke
#"Inserted Subtraction” = Table.AddColumn(#"Removed Other Columns"”, "Subtraction”, each [Salesfmount] - [TotalProductCost], C
#"Renamed Columns" = Table.RenameColumns(#"Inserted Subtraction”,{{"Subtraction”, "GrossMargin“}}},

#"Added Custom" = Table.AddColumn(#"Renamed Columns®, "DaysToShip”, each Duration.Days([ShipDate]-[OrderDate]))

#"Added Custom”

+/ No syntax errors have been detected.

] [

Figure 1.22 — Advanced Editor for FactInternetSales

The idea in this recipe is not to focus on the transformations, but to demonstrate that you
can change data sources without doing everything from scratch and keeping your M code
with your transformations.
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Change existing data source permissions

If you want to change permissions, such as switch from database credentials to Microsoft
account authentication, you don't have to do everything from scratch, but you can do the
following:

1. Click on Data source settings and the following window will pop up:

Data source settings

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

@ |Data sources in current file © Global permissions

l Search data source settings |

I adventureworksprova.database.windows.net;Adventureworks

I Change Source.. | | Export PBIDS | | Edit Permissions... | |CIeatPem1isions|'|

Figure 1.23 - Data source settings
2. From here, you can do the following:

a) Change Source: Click on this to change the name of the server. In this way, you
will keep the connector type.
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b) Edit Permissions: You can change the type of permission used to authenticate.
Click on Edit, go to the Microsoft Account tab, and sign in with your account

details:
X
Edit Permissions
adventureworksprova.database.windows.net;Adventurework:
Credentials
Type: Database
| Edit... | | Delete |
Encryption
& Encrypt connections
Privacy Level
[ None hd
Native Database Queries
You haven't approved any Native Database Queries for this
source.
Revoke Approvals
ox
Figure 1.24 - Data source settings: Edit Permissions
You can perform the authentication from the following window:
SQL Server database
Windows ¥ adventureworksprova.database.windows.net;Adven...

You aren't signed in.

Microsoft account

. e

Figure 1.25 - Data source credentials

Database
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c) Clear Permissions: You can click on this to delete permissions to connect to this
data source. This can be useful when sharing the file with other users and you
want to clear permissions. Be careful because once you clear it, you will need to
re-connect and re-authenticate.

3. Click on Save and close Data source settings. You can see that nothing has
changed, and you kept all your transformations.

Change connector type

What if you want to keep the same transformations, but change the type of connector?
You can do it by using the Advanced Editor.

Complete the following steps to use a Parquet file as a data source. You can find
InternetSales.parquet in the GitHub folder:

1. From the Power Query view, go to Get Data and search for the Parquet connector.
Paste the path where you downloaded this file on your local computer:

X
Parquet
9 Basic O Advanced

URL
C\Data\InternetSales.parquet ‘

G [ |

Figure 1.26 — Parquet connector

2. Click on OK and open Advanced Editor on the InternetSales query:

InternetSales

let

Source-=-Parquet.Document(File.Contents("C:\Data\InternetSales.parquet"”))
in

Source

Figure 1.27 - Advanced Editor for InternetSales
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3. Copy the following line of code and close Advanced Editor:

Source = Parquet.Document (File.Contents («C:\Data\
InternetSales.parquets) )

4. Select the FactInternetSales query and open Advanced Editor. Delete the
first three lines of code, as shown in the following screenshot:

FactinternetSales

let
Iaouw:e---sql.Databam('adventumorksprm.dmbasendndm.net'),
* Adventureworks = Source{[Name="Adventureworks"]}[Data],
+dbo_FactInternetSales = Adventureworks{[Schema="dbo",Ttem="FactInternetSales"]}[Data],
"Changed - Type" - = Table.TransformColumnTypes(dbo_FactInternetsales, {{"Productkey”, - Intéa.Type}}),

Renamed Columns” - = Table.RenameColumns(#"Inserted Subtraction”, {{"Subtraction”, "GrossMargin“}}),
Added - Custom” - = Table.AddColumn(#"Renamed Columns”, - "DaysToShip”, -each Duration.Days([ShipDate]-[OrderDate]))

*® O W W

in
#"added Custom”

Figure 1.28 — Advanced Editor for FactInternetSales: code selection

Now, paste the code you copied in Step 3:

FactinternetSales

Display Options =~

Removed -Other Columns” = Table.SelectColumns(#"Changed Type”,{"ProductKey”, -"OrderDateKey™, - "DueDateKey", - "ShipDat
"Inserted Subtraction” = Table.AddColumn(#"Removed Other Columns”, “Subtraction”, each [SalesAmount] - [TotalProduc

let
source = Parquet.Document (File.Contents("C:\Data\Internetsales.parquet™)),
#"Changed Type" = l'able.'lransformcnlLnnrypesdsuun:q:,{{"unitpri(e", currency.Type}, {“ExtendedAmount”, - Currency.Type}, - {"ProductStandard
#"Removed - Other Columns” - = Table.SelectColumns(#"Changed  Type",{"Productkey”, "OrderDatekey”, - "DueDateKey", “ShipDatekey", "Customerkey
#"Inserted Subtraction” = Table.aAddColumn(#"Removed - Other Columns®, - "Subtraction”, -each-[SalesAmount] - - [TotalProductCost], -Currency.Ty|
#"Renamed - Columns™ -=-Table.RenameColumns (#" Inserted Subtraction”,{{"Subtraction”, "GrossMargin"}}),
#"Added Custom” -= - Table.AddColumn(#"Renamed - Columns”™, -“DaysToship®, -each Duration.Days([ShipDate]-[CrderDate]))

#"Added Custom™

Figure 1.29 — Advanced Editor for FactInternetSales: code replaced

5. At#"Changed Type",replace dbo FactInternetSales with Source in
order to correctly recall the previous step in Power Query.

6. Close Advanced Editor and refresh the query. You will see that, even by changing
the data source (from Azure SQL Database to a local Parquet file), the applied steps
will be executed.
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How it works

Power Query, thanks to its flexibility, offers different options to change data sources and
edit data permissions intuitively in order to not waste time managing custom connections
when data has to be explored and refreshed. Imagine that you have to deploy to a different
environment with a different data source connection: you don't need to rebuild the
queries, but just change the source and deploy it to the correct environment.

Main challenges that Power Query solves

By going through the previous recipe, you had the chance to see the variety of
transformations and preparation options that Power Query provides.

Power Query aims to solve some of the traditional challenges linked to data analysis:
» Responding to the need for a low code tool for business analysts who need to make
corrections quickly without doing things from scratch
» Managing different data types and volumes with quick transformations

 Having a consistent experience across platforms and enabling different users to
collaborate even if they are using different tools

Getting ready

For this recipe, you need to open the PBIX file provided within the materials. Moreover,
you need a Power BI Premium Capacity or a Power BI Embedded capacity allocated and
linked to your Power BI tenant.

How to doit...

Starting from the first challenge, when Power Query was introduced in Excel, it changed
the way business users used Excel. It helped users to perform tasks and transformations
that would be more complex with a combination of Excel formulas.
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Using a low code tool

With a friendly interface, Power Query makes users perform the following actions with
a low code approach:

« Connect to data sources with built-in connectors:

Get Data
| | Al
|AII |' Excel A
File B Text/csv I
Database B xm
Power Platform B JsoM
Azure B Folder
Online Services PDF
Other ¥ Parquet
£ SharePoint folder
@ SOL Server database
@ Access database
& SQL Server Analysis Services database
§ Oracle database
§ IBM Db2 database
§ IBM Informix database (Beta)
§ IBM Netezza
# MysQL database .

Certified Connectors Template Apps -

Figure 1.30 — Get Data
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+ Use a wide set of options and perform a wide range of transformations by clicking
a few buttons:

a) Transform data:

Home Transform Add Column View Tools Help ~ o
% @ 25 Transpose Data Type: Date ~ L % g %Y Statistics ~ A Trigonometry ~ Date ™ R Py

C% Reverse Rows @ Detect Data Type i a!)ﬂ' Standard ~ _‘,",3 Rounding ~ @ Time ~

Group Use First Row Text L = . . RunR Run Python
By asHeaders~ 1H Count Rows =] Rename % llmm 10° Scientific ¥ Information ™ @ Duration ~ seript seript
Table Any Column Number Column Date & Time Col... Scripts

Figure 1.31 — Power Query: Transform section

b) Add columns and dimensions, and perform low code or custom operations:

“ Home Transform Add Column View Tools Help o~ a

-:*,7 == ] [}i [} Conditional Column Né’c. . [ Merge Columns %7 Statistics * /] Trigonometry = Date * — &
- B index Column = - * S Extract + BE standard = 39 Rounding ~ :_-\,Z Time ~
Column From Custom Invoke Custom X Format ¢ Scientific = [IE] . - X Tet  Vision Ami"
Examples™ Column  Function [T Duplicate Column v S Parse 10" Scientific = [§i+ Information (5 Duration Analytics |
General From Text From Number From Date & T.. Al Insights

Figure 1.32 - Power Query: Add Column section

c) Have a persistent trace of every change done thanks to the APPLIED STEPS
section:

Query Settings X
4 PROPERTIES
Name
FactinternetSales

All Properties
4 APPLIED STEPS

Source e 2
Changed Type
Removed Other Columns i+
Inserted Subtraction o
Renamed Columns

X Added Custom 8

Figure 1.33 — Applied Steps section
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d) Once you've performed a single step, you can always go back and change it by
clicking on the gear icon:

w1

Choose Columns | | « ApPuED STEPS

Choose the columns to keep | Source o

1 Changed Type

Lo Co 18 X Removed OtherCobmns
W (Select All Columns) Inserted Subtraction &
¥ ProductKey Renamed Columns
¥ OrderDateKey Added Custom o
¥ DueDateKey
¥ ShipDateKey

¥ CustomerKey

¥ PromotionKey

¥ CurrencyKey

¥ SalesTerritoryKey

¥ SalesOrderNumber
¥ SalesOrderLineNumber
¥ RevisionNumber

¥ OrderQuantity

¥ UnitPrice

¥ ExtendedAmount

¥ UnitPriceDiscountPct
¥ DiscountAmount

¥ ProductStandardCost
¥ TotalProductCost

¥ SalesAmount

I >

v

W [

Figure 1.34 - Editing a single step
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Managing data sources and data volumes

With the next challenge, users may think that different data sources will be treated and
shown differently, but in fact, Power Query standardizes how data can be explored. Once
you connect either to SAP or a web page or to Google analytics, once you expand tables,
you will be able to perform the same transformations, to aggregate and merge queries as if
they come from the same source. All the queries listed here are at the same level.

Often, users do not know how to handle large volumes of complex data in Power Query
because they end up with low-performing Power BI files since they encounter a memory
restriction because of where they are running Power BI Desktop. It's important to
optimize transformations, as shown in the following examples:

o Set the right data type for each column, and be careful with the no-datatype column
indicated by ABC123:

Decimal Number
$ Cumency
Whole Number

w

Percentage

Date/Time

Date

Time
Date/Time/Timezone
Duration

Text

True/False

&> cHOEA R

Binary

Using Locale...

Figure 1.35 - Selecting the data type
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o Try to combine the same transformations in fewer steps. Try not to do this:

Query Settings X
4 PROPERTIES
Name

RetailSales

All Properties
4 APPLIED STEPS

Source &
Promoted Headers 3¢ 2
Changed Type
Removed Columns
Changed Type1
Removed Columns1
Unpivoted Columns

X Changed Type2

Figure 1.36 — Applied steps: combining transformations
Merge steps to run a unique step for changing the type and another one for
removing columns, as in the following example:
Query Settings X

4 PROPERTIES
Name

RetailSales
All Properties
4 APPLIED STEPS

Source &+
Promoted Headers &
Changed Type
Removed Columns

X Unpivoted Columns

Figure 1.37 — Applied steps: consolidated transformations
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You will get the same results but with more compact code and making your
transformations more consistent and more easily interpreted by other users.

« Use parameters and range filters to reduce the working dataset for developing your
queries. This will lead to a PBIX file size reduction, a reduction in your machine
memory usage, and a reduction in the time it takes to load your final model to the
cloud. This topic will be covered in Chapter 6, Optimizing Power Query Performance.

It is possible to expand tables' volumes once the model has been deployed.

How volume is handled in Power Query depends on which platform is running, because
there are different engines underneath: there are differences in running queries on Power
Query Online and Desktop.

For example, when running Power Query Online on the Power BI service (a feature
that is called Power BI Dataflows) in a Premium Capacity (or, alternatively, Power BI
Embedded), you can configure the resources allocated to perform transformations:

+ Go to the Admin portal when you're logged in to the Power BI service:

EEEm © -

Manage personal storage
View content pack
Admin portal

Manage gateways
Settings

Manage embed codes

Figure 1.38 - Opening Admin portal in the Power BI service
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» Now, navigate to

Admin portal
Usage metrics
Users
Premium Per User (preview)
Audit logs
Tenant settings
Capacity settings

Refresh summary

Embed Codes
Organizational visuals
Azure connections (preview)
Workspaces
Custom branding
Protection metrics

Featured content

« Click on Capacity settings, expand the Workloads section, and navigate until you

find Dataflows:

Capacity settings:

Power Bl Premium Power Bl Embedded

V-CORES

8 of 8 used 8 v-cores

M 0 available

Learn more about capacity sizes

Set up new capacity

PREMIUM CAPACITIES
CAPACITY NAME CAPACITY ADMINS

G A .. + 12 more v

Figure 1.39 - Admin portal in the Power BI service

Management  Health

CAPACITY SIZE

Manage capacity size in Azure
REGION

West Europe

USER PERMISSIONS

» Contributor permissions
Disabled for the entire organization

MORE OPTIONS

» Workloads

» Advanced options

» Workspaces assigned to this capacity

Figure 1.40 — Capacity management in the Power BI service
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Once you have expanded the Workloads section, you can see a part dedicated to
dataflows, as shown in the following screenshot:

DATAFLOWS - Active
Your workload is ready to use.

On

Max Memory (%)

Enhanced Dataflows Compute Engine

@ o
Container Size (Mb)
700

Compute engine memory (%)

Figure 1.41 - Capacity management: dataflows

« This section allows us to optimize and control Dataflows performance. You can
set Max Memory (%) relative to the overall capacity node that can be used by
dataflows; enable/disable Enhanced Dataflows Compute Engine, which provides
up to 20x faster performance when working at scale; define the maximum
Container Size used for each entity (the default value is 700 MB, but can be set up
to 5,000 MB); and determine the maximum memory to be used with the compute
engine.

Having a consistent experience across platforms

Power Query can be used as a common ground technology between different cloud
services. Every tool that contains Power Query is designed to be used in different contexts,
teams, and company divisions.

The idea is to enable users with different skills and different tools to collaborate. Different
types of users within a company can use the same tool, Power Query, integrated and
running seamlessly within the Microsoft platform.
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Imagine a business analyst who requires a set of transformations that they developed
locally in their Power BI Desktop tool, and they want these steps to be replicated by

a data engineer in IT in order to scale this dataflow within the enterprise. The benefit of
having Power Query in a service such as Azure Data Factory aims to solve this. Ideally, the
business analyst can share their M code with IT, and they can analyze transformations and
replicate them with the same language within a Power Query activity in Data Factory.

In this way, Power Query is a tool for agile collaboration in the data environment.
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Connecting to
Fetch Data

One of the main aspects of Power Query is the wide range of data connectors. It offers
a varied range of connection options and users can connect to data sources that reside on
the cloud, on premises, and in local directories intuitively.

The idea is to treat all data sources at the same level and users (once they select the data
they want to transform coming from different sources) can operate and combine them
without caring about the data sources' original structure.

In this chapter, there will be an overview of connectors, and we will cover some of the best
practices for how to connect to some of the most common connector types.

The recipes that will be covered in this chapter are the following:

« Getting data and connector navigation
« Creating a query from files

+ Creating a query from a folder

+ Creating a query from a database

« Creating a query from a website
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Technical requirements

For this chapter, you will be using the following:

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

o A Power BI Pro license: https://powerbi.microsoft.com/en-us/
power-bi-pro/

« Minimum requirements for installation:
a) .NET Framework 4.6 (Gateway release August 2019 and earlier)
b) .NET Framework 4.7.2 (Gateway release September 2019 and later)

¢) A 64-bit version of Windows 8 or a 64-bit version of Windows Server 2012 R2
with current TLS 1.2 and cipher suites

d) 4 GB of disk space for performance monitoring logs

You can find the data resources referred to in this chapter at https://github.com/
PacktPublishing/Power-Query-Cookbook/tree/main/Chapter02.

Getting data and connector navigation

Power Query, thanks to its interface, offers an easy way to connect to data sources. In the
previous chapter, you saw different authentication types, but here you will get an overview
of the connector types and learn which one fits best. You will also learn the difference
between preview (or beta) and general availability connectors.

Getting ready

For this recipe, you need to have Power BI Desktop running on your machine.

How to do it...
Open Power BI Desktop and you will be ready to perform the following steps:

1. The first step in every version of the Power Query tool, whether it is the online or
desktop version, is to click on Get data:


https://www.microsoft.com/en-us/download/details.aspx?id=58494
https://www.microsoft.com/en-us/download/details.aspx?id=58494
https://powerbi.microsoft.com/en-us/power-bi-pro/
https://powerbi.microsoft.com/en-us/power-bi-pro/
https://github.com/PacktPublishing/Power-Query-Cookbook/tree/main/Chapter02
https://github.com/PacktPublishing/Power-Query-Cookbook/tree/main/Chapter02
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Home Transform
% EE% Pm;%l % Enter
data datasets Server data [‘E’n

Commen data sources =~ n
Get Enter  Options

(@ Exeel ol H
@ Power Bl datasets _
[ Power 8l datafiows Excel
[B st server B SQL Server database
IE Analysis Services @ Text/CSV
[y resticsv
[& web @ web page
[B oDatateed ﬁ OData
B ook LT Blank query
E Power Bl Template Apps 3
More...

Mg

Figure 2.1 — Get data in Power Query Desktop (left) and Get data in Power Query online (right)

2. Once you expand the Get data section, you will end up with the following view in
the Power Query Desktop version:

Get Data
Search All
All ﬂ Excel Workbook s
File B Text/csv
Database B
Power Platform [ Json
Azure Folder
- [l
Online Services = POF
Other a SharePoint folder
SQL Server database
u Access database
SQL Server Analysis Services database
Oracle database
IEM Db2 database
IBM Informix database (Beta)
IBM Netezza
MySOL database
(¥
PostgreSOL database
Certified Connectors Template Apps Connect

Figure 2.2 - Get Data All connectors view in Power Query Desktop
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And if you expand the same section in the Power Query online version,
you will see the following:

All categories File Database
Data sources

Excel
File

%, Parquet
Y e

X

Access
Database

Impala
Database

SAP BW Application Server
Database

Snowflake
Database

I e
o

Azure SQL database
Azure

Salesforce objects
Online services

Active Directory
RQ Other

Power Platform Azure

. Folder
= re

SharePoint folder
File

Amazon Redshift
Database

Database

SAP BW Message Server
Database

Sybase database
Database

%
O
T
)
O

‘ Azure Data Explorer (Kusto)
)
7

Azure
e

. Salesforce reports
Online services

Azure Synapse Analytics (SQL DW)
Azure

" FHIR
Other

Online services

Choose data source

Other

JSON
File

Text/CSV
File

Google BigQuery
Database

Oracle database
Database

SAP HANA database
Database

Teradata database
Database

Azure Data Lake Storage Gen2
Azure

H o @ @ o mp E

Azure Tables
Azure

SharePoint Online list
Online services

OData
Other

|- ,O Search

PDF
File

XML
File

|BM Db2 database
Database

PostgreSQL database
Database

SQL Server database
Database

Vertica
Database

S @ @ @ E | E

Azure HDInsight Spark
Azure

Microsoft Exchange Online

Online services

Smartsheet
Online services

Odbc
Other

‘ Cancel

Figure 2.3 — Get Data All categories view in Power Query online

Both versions have the following connectors divided into the same categories:

« File: You can connect to different types of files, such as Excel, CSV/TXT, XML,
JSON, Folder, PDF, and Parquet.

« Database: You can connect to all mainstream databases such as Microsoft, Oracle,
IBM, open source databases (MySQL, PostgreSQL, and MariaDB), Teradata, SAP,
Amazon Redshift, Google BigQuery, Snowflake, and many others. This wide variety
allows the user able to connect to the different sources and not have concerns about
having the required data in only one standard data source.
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+ Power Platform: You can connect live to Power BI datasets already published in
the Power BI service. You will have the ability to connect to already prepared and
transformed queries with the Power BI dataflow connectors and perform additional
steps without doing everything from scratch.

o Azure: You can connect to all Azure Data Services sources, such as Azure SQL
Database, Azure Synapse, Azure Data Lake Storage, and to Azure open source
services such as Azure Databricks and Azure HDInsight.

+ Online Services: You can connect to a wide range of third-party services and use
native connectors to the Dynamics platform, Salesforce, Google Analytics, and
other services that are continuously updated and released.

« Other: This category collects more generic connectors, such as web connectors
(used for getting data from websites, to make API calls, or to import files from the
web), OData feeds, ODBC, and R and Python scripts. This set of connectors allows
users to leverage some common connection logic that is used in other tools that can
also be replicated with Power Query.

Users have to check what connectors are available in each version of Power Query - either
the desktop or online version — and they have to research new connectors' availability.
There are new ones both in beta (as shown in the following figure) and a general
availability version with every release of Power Query. This list is constantly updated in
the Microsoft documentation:

o

&2 Azure Time Series Insights (Beta)

Figure 2.4 - Connector in the preview example

Creating a query from files

Power Query users (when they start to use and explore the tool) usually start by
connecting to a local file. They can see from the start that the main file types are supported
and each of these will display data in a readable format.
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In this recipe, we will connect to an Excel file and see how to navigate and expand the
different sheets and how to connect to cut-off text/CSV files.

Get Data X
Search File
All Ell Excel Workbook
File B Text/Csv
Database B XML
Power Platform [=] JsON
Azure Folder
Online Services &1 poF
Other % Parquet
6 SharePoint folder
Certified Connectors Template Apps Connect

Figure 2.5 - Get Data File section

Getting ready

In this recipe, in order to test different types of file connectors, you need to download the
following files in a local folder:

o The AdventureWorksSales Excel file

o The FactResellerSales CSV file

In this example, we will refer to the C: \Data folder.
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How to doit...

Once you have opened your Power BI Desktop application, perform the following steps:

1. Go to Get data and click on Excel workbook:

& o & (=

Get Excel PowerBl 50L Enter
data » workbook datasets Server data

Common data sources
I__ﬁ Excel workbook
Power Bl datasets
Power Bl dataflows

Dataverse

W B & O

SQL Server
[ Analysis Services
[B Tercsv

[& web

[B opata feed
[B slank query

EE Power Bl Template Apps O

Mare...

Figure 2.6 — Get data Excel connector

2. Navigate to your local folder where you saved the Excel file, select it, and open it:

(] Mame Date modified Type Size
D AdventureWorks5ales xlsx 810/2021 729 AM  XLSX File 13,933 KB
D Finance datasources.xlsx 810/2021 729 AM  XLSX File 12175 KB

Figure 2.7 - Local folder view
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3. Once you open it, the following window will pop up:

Navigator

R| | Customer [

Display Options ~ D&' CustomerKey Customer ID Customer City

-1 [Not Applicable] [Mat Applicable] [Mot Applicable]

4 AdventureWorksSales xlsx [14]

OB Customer 11000 AWO00011000 Jon Yang Rackhampton
11001 AWD0011001 Eugene Huang Seaford
O E Date
11002 AW0O0011002 Ruben Torres Hobart
D& Product 11003 AWO00011003 Christy Zhu North Ryde
[0 E Reseller 11004 AW00011004 Elizabeth lohnson Waollongong
OB sales 11005 AWO00011005 Julio Ruiz East Brisbane
O E SalesOrder 11006 AWD0011006 Janet Alvarez Matraville
. 11007 AW00011007 Marco Mehta Warmambaoel
[ == SalesTernitory
11008 AWOD0011008 Rob Verhoff Bendigo
O E Customer data 11009 AW00011008 Shannan Carlson Hervey Bay

O E Date_data

11010 AW00011010

Jacquelyn Suarez

East Brisbane

O E Product_data 11011 AWO00011011 Curtis Lu East Brizhane

[ E Reseller data 11012 AWO0011012 Lauren Walker Bremerton

| D Sales Order data 11013 AWD0011013 lan Jenkins Lebanon
11014 AWD0011014 Sydney Bennett Redmond

D ED Sales Territory_data 11015 AWO00011015 Chiae Young Burbank

O EH Sales_data 11016 AWO0011016 Wyatt Hill Imperial Beach
11017 AWD0011017 Shannon Wang Sunbury
11018 AWD0011018 Clarence Rai Bendigo
11019 AWOD0011019 Luke Lal Langley
11020 AWOD0011020 Jordan King Metchosin
11021 AWD0011021 Destiny Wilson Beaverton M

Figure 2.8 - Excel data preview

Load

Transform Data

>

Cancel

Each item in the left pane matches an item in the Excel file. By only clicking on an
item, you will see a preview of the data in the right pane and if you check it, you
will include the item in the Power Query view. Therefore, flag the following queries:
Customer, Date, and Product. Click on Transform Data.

4. Each sheet will correspond to a query. From now on, you can perform all
transformations as you would with any other data source type:
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Home | Tansform  AddColumn  View  Tools  Help
I: < D D % [M [‘i g Properties [T = H % Data Type: Whole Number ~ B
L) © L+ %4 [} Advanced Editor ILLE [ Use First Row as Headers ~
Closed&  New Recent Enter Datasource  Manage  Refresh Manage Reduce split  Group Combine
Apply~  Source - Sources~ Data settings  Parameters =  Preview~ (3 Manage ~ Columns = Rows = Column= By i Replace Values -
Close New Query Data Sourc..  Parameters Query Sort Transform
Queries [3] < Jx || = Table.TransformColumnTypes(Date_Table,{{"Datekey”, Inté4.Type}, {"Date”, type Query Settings
B Customer E3- 123 DateKey (-] [ ] #8; Fiscal vear [ ] 48; Fiscal Quarter [~] 4 PROPERTIES
[ Date 1 20170701 7/1/2017 FY2018 FY2018 1 LiEm=
B Product 2 20170702 7/2/2017 FY2018 F2018 Q1 " Date
3 20170703 7/3/2017 FY2018 FY2018 Q1 Al Properties
4 20170704 7/4/2017 FY2018 FY2018 Q1
4 APPLIED STEPS
5 20170705 7/5/2017 FY2018 FY2018 Q1
3 20170706 7/6/2017 FY2018 FV2018Q1 Source
7 20170707 7/7/2017 FY2018 Fr201801 Mavigation
8 20170708 7/8/2017 FY2018 FY2018 Q1 oo il yps
9 20170709 7/8/2017 FY2018 FY2018 Q1
10 20170710 7/10/2017 FY2018 FY2018 Q1
1 20170711 7/11/2017 FY2018 FY2018 Q1
12 20170712 FY2018 01

7/12/2017 FY2018

Figure 2.9 - Power Query interface

Let's add a connection to a CSV file:

1.

Click on Get data and select the Text/CSV connector:

Transfarm

(& EH

Home
x| L3
ew

Close & N Recent  Enter
Apply~  |Source v|Sources* Data
Close Most Common
Queries m Excel Workbook
B Custc
SOL Server
] Date
B Prodi

Analysis Services

D Text/CSV

A

H Web

S

E OData feed

I:E, Blank Query
Mare..,

Figure 2.10 — Get data Text/CSV connector

= Text Analytics
@ Vision R
A\ Azure Machine Lear

Al Insights

X
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2. Navigate to the local folder where you saved the FactResellerSales CSV file.
Select it and open it as in the previous section with the Excel file. The following
window will pop up:

FactResellerSales.csv

File Origin

65001: Unicode (UTF-8)

Delimiter

Data Type Detection

@ | Comma

Productkey OrderDateKey DueDateKey

343
350
351
344
345
345
347
229
235
218
223
220
326
319
300
29
304
223
232
2493

<

20101229
20101229
20101229
20101225
20101229
20101225
20101229
20101229
20101229
20101229
20101225
20101229
20101225
20101229
20101229
20101229
20101229
20101225
20101229
20101225

Extract Table Using Examples

20110110
20110110
20110110
20110110
20110110
20110110
20110110
20110110
20110110
20110110
20110110
20110110
20110110
20110110
20110110
20110110
20110110
20110110
20110110
20110110

- | | Based on first 200 rows

1B

ShipDateKey ResellerKey EmployeeKey PromotionKey CurrencyKey SalesTerritoryKe
~

20110105
20110105
20110105
20110105
20110105
20110105
20110105
20110105
20110105
20110105
20110105
20110105
20110105
20110105
20110105
20110105
20110105
20110105
20110105
20110105

676
676
676
676
676
676
676
676
676
676
676
676
117
117
442
442
442
442
442
442

285
285
285
285
285
285
285
285
285
285
285
285
285
285
288
288
288
288
288
288

1

T T T =

Figure 2.11 — CSV data preview

100
100
100
100
100
100
100
100
100
100
100
100
100
100

19

19

19

19

19

19

>

Cancel
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For each file, you can define the following:

a) File Origin: Define the file encoding (in this case, we will keep the default
Unicode UTF-8).

File Origin Delimiter
65001: Unicode (UTF-8) ~ | | Comma v
437: OEM United States
860: Portuguese (DOS)

10010: Romanian (Mac)
20107: Swedish (1A5)
20261: T.61

20001: TCA Taiwan

20004: TeleText Taiwan
10021: Thai (Mac)

874: Thai (Windows)

857: Turkish (DOS)

28599: Turkish (1SO)
10081: Turkish (Mac)

1254: Turkish (Windows)
10017: Ukrainian (Mac)
1200: Unicode

1201: Unicode (Big-Endian)
12001: Unicode (UTF-32 Big-Endian)
12000: Unicode (UTF-32)
65000: Unicode (UTF-7)
65001: Unicode (UTF-8)

Figure 2.12 - Define the file encoding

b) Delimiter: Select the right delimiter (in this case, we will keep the default
Comma):

Delimiter

Comma b
. Colon

Comma

Equals Sign

Semicolon

Space

Tab

--Custom--
_ --Fixed Width--

Figure 2.13 - Define the delimiter
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c.) Data Type Detection: This will refer to the first applied step in Power Query
when it detects data types for each column (in this case, we will detect data types
based on the first 200 rows):

Data Type Detection
Based on first 200 rows -
g. Based on first 200 rows "
Based on entire dataset
Do not detect data types

Figure 2.14 - Define Data Type Detection

3. On the bottom left of this window, you can also extract information from the CSV
file by clicking on Extract Table Using Examples:

Extract Table Using Examples

Figure 2.15 - Extract Table Using Examples button
The following section will appear:

Extract Table Using Examples - FactResellerSales.csv

File Origin File Sample Size
65001: Unicode {UTF-8) - First 200 rows -

Productkey,OrderDateKey, DueDateKey,ShipDateKey,Resellerkey, EmployeeKay, Promotionkey, CurrencyKey, SalesTerritorykey,SalesOrde
349,20101229,20110110,20110105,676,285,1,100,5,5043659,1,1,1,"2024,994","2024,594",0,0," 1898,0944" "1898,0944","2024,994" "
350,20101229,20110110,20110105,676,285,1,100,5,5043659,2,1,3,"2024,5994","6074,982",0,0,"1898,0944" "5694,2832","6074,982",".
351,20101229,20110110,20110105,676,285,1,100,5,5043659,3,1,1,"2024,994","2024,594",0,0," 1898,0944" "1898,0944"," 2024 994" "
344,20101229,20110110,20110105,676,285,1,100,5,5043659,4,1,1,"20358,994","2035,994",0,0,"1912,1544" "1912,1544" "2035,934","
345,20101229,20110110,20110105,676,285,1,100,5,5043655,5,1,1,"2039,904" "2035,994",0,0,"1912,1544" "1912,1544" " 2039,994" " v

346,20101229,20110110,20110105,676,285,1,100,5,5043659,6,1,2,"2039,904","4079,088",0,0,"1912,1544", "3824,3088","4079,088","
< >

Columni +

o [o=]

Figure 2.16 — Extract Table Using Examples interface
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4. You can define your columns and which data to extract by filling in the table at the
bottom. Have a look at the following example: name the first column ResellerKey
and write in the first row the value 676, which is the first ResellerKey value you see
in the example, and click on Enter:

ResellerKey +

674

A% 675

A% 676,285

A% §76,285,1

A% 676,285,1,100

A% 676,285,1,100,5

—|A% 676,285,1,100,5,50

A% 676,285,1,100,5,5043659
A% 676,285,1,100,5,5043659, 1
A% 676,285,1,100,5,5043659,1,1

[= TR N S FF B ¥ B

Figure 2.17 - Insert values example

5. Ifyoulook at row 5 in Figure 2.18 (the left image), you can see that a wrong value
has been detected. In this case, you can click on it and insert the right one and you
will observe how all values in the column will be corrected:

ResellerKey + Resellerfey +
1 [676 1 676
2 B8 2 |66
3 |E676 3 |676
4 | G676 4 |6T6
3 | 20101229 3 |67
&6 |676 A '.3'-5.

Figure 2.18 - Insert value detail example (left) and fill in missing or wrong values (right)
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6. You can add a second column and repeat the steps done with the first. Name the
second column EmployeeKey and insert the first value. Click Enter and you will
see the corresponding rows filled:

ResellerKey EmployeeKey +
1 676 285
2
3
4
5 676
6
7 7
8
9
10
11
12

Figure 2.19 - Create a second column example
7. At the end, click on OK and you will see the CSV in the Power Query interface as
shown in the following screenshot:
Home Transform Add Column View Toals Help " o_

Eﬁ D [T?,L: D [?} I:'j“:3 [&y Properties U 7 gt |'"| % Data Type: Whole Number =

5] Advanced Editor i [ Use First Row as Header
Close & New Recent  Enter Data source Manage Refresh Manage Reduce Split Group 1 4
Apply~  Source~ Sources~ Data settings Parameters ~  Preview ~ [ Manage v Columns ~ Rows ~ Column~ By s ReplaceValues
Close Mew Query Data Sourc...  Parameters Query Sort Transform
Queries [4] < fr = Table.TransformColumnTypes(#"Renamed Columns™,{ v QUEW Set‘mgs X
A Customer - 193 Resellerkey [ -] 123 EmployeeKey -] 4 PROPERTIES
[ Date 1 676 285 Name
~ cssllerSale
B Product > 76 285 FactResellerSales
M FactResellerSales 2 676 285 All Properties
4 676 235
4 APPLIED STEPS
5 676 285
6 676 285 BOlIE
7 676 285 Removed Top Rows

Inserted After Delimiter

8 676 285

Extracted Text Before Delimiter
9 676 285

Extracted Text After Delimiter
10 676 285 -

i 235 Extracted Text Before Delimit...

L Renamed Columns
12 676 235 X Changed Type
13 117 235
14 117 235

Figure 2.20 — Power Query interface
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In the APPLIED STEPS section, you will see some activities mapped as a result of Extract
Table Using Examples performed previously.

How it works...

Power Query, thanks to these file connectors, allows users to connect to single files and
perform some pre-transformation tasks allowing them to load just relevant data in the
usual interface. However, these connectors — Excel, TXT/CSV, and also Parquet file are
related to single files. We will see in the following recipe how to connect to multiple files.

Creating a query from a folder

After playing with single files as the previous recipe showed, you need to load more files as
their analytical workloads grow. If files are organized in folders, users can leverage a folder
connector to load multiple files. Imagine having a collection of CSV files where each
contains sales data for a specific day. What if we want to connect to a folder that contains
these files, and we want to load them in Power Query as a single table? The way to go is to
leverage the folder connector.

In this recipe, we will see how to connect to a folder with sales data in CSV format and a
folder with finance data in Excel format (each file contains multiple sheets).

Getting ready

In this recipe, in order to test different types of file connectors, you need to download the
following folders, each containing a set of files:

o The CSVFiles folder containing the following CSV files:

B InternetSales20110123 Microsoft Excel Com...
2 internetSales20110124 Microsoft Excel Com...
I InternetSales20110125 Microsoft Excel Com...
2 InternetSales20110126 Microsoft Excel Com...

’n InternetSales20110127 Microsoft Excel Com...

2 InternetSales20110128 Microsoft Excel Com...
2 InternetSales20110129 Microsoft Excel Com...
2 InternetSales20110130 Microsoft Excel Com...
2 InternetSales20110131 Microsoft Excel Com...

’n InternetSales20110201 Microsoft Excel Com...

Figure 2.21 - Local folder with CSV files
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o The ExcelFiles folder containing the following Excel files:

EH FinanceData-OnlineChannel

a FinanceData-RetailStoreChannel

‘E FinanceData-TelevisionChannel Microsoft Excel Worksheet

Figure 2.22 - Local folder with Excel files
In this example, I will refer to the following paths:

a) C:\Data\ExcelFiles
b) c:\Data\CSVFiles

You can find the folders and the related files referred to in this chapter at https://
github.com/PacktPublishing/Power-Query-Cookbook/tree/main/
Chapter02/ExcelFiles and https://github.com/PacktPublishing/
Power-Query-Cookbook/tree/main/Chapter02/CSVFiles.

How to do it...
Open the Power BI Desktop application and perform the following steps:

1. Go to Get data, click on Folder, and the following window will pop up. You can
directly enter your folder path or click on Browse... and select it from the usual
browsing section of your machine:

Folder

Folder path
| CADatavCSVFiled || Browse.. |

ox

Figure 2.23 - Folder connector



https://github.com/PacktPublishing/Power-Query-Cookbook/tree/main/Chapter02/ExcelFiles
https://github.com/PacktPublishing/Power-Query-Cookbook/tree/main/Chapter02/ExcelFiles
https://github.com/PacktPublishing/Power-Query-Cookbook/tree/main/Chapter02/ExcelFiles
https://github.com/PacktPublishing/Power-Query-Cookbook/tree/main/Chapter02/CSVFiles
https://github.com/PacktPublishing/Power-Query-Cookbook/tree/main/Chapter02/CSVFiles
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2. Once you click on OK, you will see the following section with a list of files

contained in the folder:

C:\Data\CSVFiles

Content Name

Binary Internet5ales20110123.csv
Binary InternetSales20110124 csv
Binary InternetSales20110125 csv
Binary InternetSales20110126.csv
Binary InternetSales20110127 csv
Binary InternetSales20110128 csv
Binary InternetSales2011012% csv
Binary InternetSales20110130.csv
Binary Internetsales20110131.csv
Binary Internet5ales20110201.csv

Extension
sV
sV
sV
sV
sV
sV
sV
sV
sV

sV

Date accessed
8/10/2021 9:26:44 AM
8/10/2021 9:26:44 AM
8/10/2021 9:26:44 AM
8/10/2021 9:26:44 AM
8/10/2021 9:26:44 AM
8/10/2021 9:26:44 AM
8/10/2021 9:26:44 AM
8/10/2021 9:26:44 AM
8/10/2021 9:26:44 AM
8/10/2021 9:26:44 AM

Date modified
8/10/2021 9:25:17 AM
8/10/2021 9:25:18 AM
8/10/2021 5:25:18 AM
8/10/2021 9:25:17 AM
8/10/2021 9:25:17 AM
8/10/2021 9:25:17 AM
8/10/2021 9:25:17 AM
8/10/2021 9:25:18 AM
8/10/2021 9:25:18 AM
8/10/2021 9:25:17 AM

Combine -

Date created Attributes Folder Path
8/10/2021 9:26:44 AM | Record C:\Data\C5VFiles\
8/10/2021 9:26:44 AM | Record C:\Data\C5VFiles\
8/10/2021 9:26-44 AM | Record C-\Data\CSVFiles\,
8/10/2021 9:26:44 AM | Record C\Data\CSVFiles\,
8/10/2021 9:26:44 AM | Record C\Data\CSVFiles\,
8/10/2021 9:26:44 AM | Record C\Data\CSVFiles\,
8/10/2021 9:26:44 AM | Record C\Data\CSVFiles\,
8/10/2021 9:26:44 AM | Record C\Data\CSVFiles\,
8/10/2021 9:26:44 AM | Record C:\Data\C5VFiles\
8/10/2021 9:26:44 AM | Record C:\Data\CSVFiles\

[ oaa | [ manstompeta | | cancel |

Combine & Transform Data

Combine & Load

Figure 2.24 - How files from the folder are displayed

At the bottom right, you can see some actions to perform:

a) Combine & Transform Data: You can combine data by appending existing data
at this phase and open Power Query.

b) Combine & Load: You can append tables, load them, and start creating reports
or analyzing data with Excel.

¢) Load: Load this list into the Power BI dataset as it is.

d) Transform Data: This opens the Power Query interface and allows you to do
custom transformations.
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3. Click on Transform Data and you will see the following columns:

= Folder.Files("C:\Data\CSWFiles") w || Query Setiings

4] A Name ~]| A% Extension [~] E® Dateaccessed [~|E% Datemodified [~] E% Date created -|EE Attribute <4 PROPERTIES

InternetSales20110123.csv csu 8/10/20219:26:44 AM | 8/10/2021 92517 AM  8/10/2021 9:26:44 AM i

IntemnetSales20110124.csv v 8/10/2021 9:26:44AM | 8/10/20219:25:18 AM  8/10/2021 3:26:44 AM

Internetsales20110125 csv csv 8/10/2021 9:26:45 AM | 8/10/2021 9:25:18 AM  8/10/2021 9:26:44 AM All Properties

InternetSales20110126.csv csu 8/10/20219:26:44 AM | 8/10/2021 92517 AM  8/10/2021 9:26:44 AM

4 APPLIED STEPS

IntemnetSales20110127.csv v 8/10/2021 9:26:44AM | 8/10/20219:25:17AM  8/10/2021 3:26:44 AM

InternetSales20110128.csv v 8/10/20219:26:44 AM | 8/10/2021 9:25:17AM  8/10/2021 9:26:44 AM STHTEE

InternetSales20110129.csv csv 8/10/2021 9:26:44AM | 8/10/2021 9:25:17AM  8/10/2021 9:26:44 AM

IntemnetSales20110130.csv v 8/10/2021 9:26:44AM | 8/10/20219:25:18 AM  8/10/2021 3:26:44 AM

InternetSales20110131.csv v 8/10/20219:26:44 AM | 8/10/2021 9:25:18 AM  8/10/2021 9:26:44 AM

InternetSales20110201.csv csv 8/10/2021 9:26:44AM | 8/10/2021 9:25:17AM  8/10/2021 9:26:44 AM

Figure 2.25 - List of files in the Power Query view
From here, you can do one of these actions:

a) Expand a single CSV by clicking on Binary in the Content column:

Home
o N — A |
X GbhE B [3 Breee o (P52

Transform Add Column View Tools Help

% Data Type: Whole Mumber ~

Close & Mew Recent  Enter Data source Manage Refresh Manage Reduce h Split  Group 1
Apply~  Source ~ Sources = Data settings Parameters~  Preview = ] Manage - Columns ~ Rows ~ Column~ By 3;ReplaceValues
Close Mew Query Data Sourc...  Parameters Query Sort Transform
Queries [2] < fr = Table.TransformColumnTypes(#"Promoted Headers”,{ 4 QUEW Setlngs X
[ CSVFiles [T~ 123 ProductKey ~ | 123 OrderDateKey ~| 123 DueDatekey ~ 1123 shipt 4 PROPERTIES
[ ExcelFiles 1 312 20110123 20110204 Name
2 313 20110123 20110204
3 310 20110123 20110204 All Properties
4 345 20110123 20110204
4 APPLIED STEPS
5 346 20110123 20110204
Source
Navigation
Impaorted CSV
Promoted Headers
< Changed Type

Figure 2.26 — Expanded table

m Use First Row as Header| )
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b) Expand the Attributes column with some relevant information:

- F('g_. Date created hd @ Attributes Rl
n
I [

(Select All Columns)
Content Type

Kind

Size

ReadOnly

Hidden

System

~

Directory

Archive

Device

Normal

Temporary

SparseFile

ReparsePoint

Compressed

Offline

NotContentindexed v

CRARNRNENR AR N R R

¥ Use original column name as prefix
0K Cancel

Figure 2.27 - Expand the Attributes column
c) Combine files by clicking on the icon on the right, which means Combine:

|| Content it

Figure 2.28 - The Combine icon on the Content column

Data combination is a concept that will be widely explored in Chapter 5, Combining
Queries for Efficiency.
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Now we will repeat the same steps but with the other folder containing Excel files:

1. The view that opens is the following:

Queries [2] P v k = Folder.Files("C:\Data\ExcelFiles") + || Query Settings X

1 Covhlles | M. ] content [ M Name [~ 2 Extansion | ~ |7, Date sccessed = [ Date modified ~ |[3 Datecreated | 4 PROPERTIES
FinanceData-OnlineChannel.xlsx dsx 14/03/2021 11:57:03| 14/03/2021 11:56:37 14/03/2021 1 Hage
FinanceDsta-RetailStoreChanneldlsx | sk 14/03/2021 11:57:59|  14/03/202111:57:36,  14/03/2021 1 Extal i I
FinanceData-TelevisionChannelxisx | xlsx 14/03/2021 11:58:49|  14/03/2021 11:58:34|  14/03/20211 |  All Properties

4 APPLIED STEPS
Figure 2.29 - List of Excel files in the Power Query interface

It is very similar to the one we saw previously because you can perform the
following actions:

a) If you click on Binary in row 1, you will end up with a table with a list of the
sheets contained in the Excel file FinanceData-OnlineChannel. If you click
on Table in row 1, you will expand the sheet Sales:

Queries [2] ¢ > v fx = Excel.Workbook(#"C:\Data\ExcelFiles\_FinanceData-OnlineChannel xlsx™) w Query Settings X
] CSvFiles (=M 1-_ A Kind -] %/ Hidden I- 4 PROPERTIES
] ExcelFiles 1 sales Table Sales Sheet FALSE Name
2 Operating Expenses Table Operating Expenses Sheet [ FALSE CicalFles
3 .Cnmtry Table Country Sheet [ FALSE All Properties
4 lSnIu\nExpeme Table SalesVsExpense Sheet FALSE 4 APPLIED STEPS
5 Travel & Entertainment Table Travel & Entertainment Sheet FALSE ; )
6  Conflict of Interest [ Table Conflict of Interest Sheet ' FALSE Soithce ]
7 | Site Security Table site Security Sheet ' FALSE ey g ion B
2 paA Table FP&A Sheet FALSE [x e |
9 VIB(S) by channel Table VTB ($) by channel Sheet FALSE
10 .Tauez Table Table2 Table FALSE
11 | Tablel Table Table1 Table ' FALSE
12 | Table3 Table Table3 Table ' FALSE
13 | TableS Table Tables Table FALSE
14 | Table79 Table Table79 Table ' FALSE
15  Tabled Table Tabled Table ' FALSE
16 .7:Inm.7ﬂlterDatabase Table FP&A!_xinm._FilterDatabase DefinedName TRUE

Figure 2.30 - First level of the expanded table
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b) If you click on Combine, the following window will pop up:

Combine Files

Select the object to be extracted from each file. Learn more

Sample File: | First file

Display Cptions ~

) Parameter] [15]
Tablel

Table2

Table3

Tabled
Table5
Table79
Conflict of Interest
Country
FP&A

Operating Expenses

e

>

Sales

BEHEEEEGD O @A aaa

SalesVsExpense

[ Skip files with errors

Sales

Fiscal Year
FY16
FY16
FY16
FY16
FY16
FY16
FY16
FY16
FY16
FY16
FY16
FY16
FY16
FY16
FY16
FY16
FY16
FY16
FY16
FY16
<

Half Yearly
H2 Forecast
H2 Forecast
H1 Actual
H2 Forecast
H1 Actual
H1 Actual
H1 Actual
H1 Actual
H2 Forecast
H1 Actual
H2 Forecast
H2 Forecast
H2 Forecast
H2 Forecast
H2 Forecast
H1 Actual
H1 Actual
H2 Forecast
H1 Actual
H2 Forecast

Fiscal Quarter Fiscal Month
a3
04
al
a3
a2z
a1l
a2z
a1l
04
a2z
a3
04
04
04
a4
al
a1l
04
a1l
a4

Figure 2.31 - Table preview during the Combine step

Cale
8| Feb
12 Jun
2 Aug
7|lan
6| Dec
1 Jul
5 Nov
3 Sep
10 Apr
4 0ct
8 Mar
11 May
11 May
12 Jun
10 Apr
1ul
2 Aug
10 Apr
3 Sep
11 May

0K

E

ndar Month !

~

>

Cancel

This built-in combine function will allow you to append the Sales sheets from three

different Excel files. This topic will be widely explored in Chapter 5, Combining Queries

for Efficiency.

How it works...

The idea of this recipe was to show you the potential of the folder connector because often

users end up connecting multiple times to single files and then perform an append step.
This takes time, and it is difficult to maintain when the number of files becomes bigger.

The folder connector allows you to refresh your data and perform all Power Query
operations automatically. If you add a file in your folder and click on refresh, you will end
up with a final table enriched with data coming from this last file.
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Creating a query from a database

This recipe shows how to connect to a database and how tables and views are displayed
while selecting which tables to display and work with in Power Query.

You have two generic options:

o Select tables or views as you would see them with a database viewer such as SQL
Server Management Studio.

+ Retrieve tables by writing SQL statements in a specific section that will pop up.

Getting ready

In this recipe, in order to connect to a SQL database, you need to have an Azure SQL
Database instance with AdventureWorks data, database credentials, or access through
Azure Active Directory authentication (log in with your Microsoft account).

How to doit...

Once you open the Power BI Desktop application, you are ready to perform
the following steps:

1. Go to Get data, click on More, and browse for Azure SQL database:

Azure

Get Data
Search Azure
All B Asure SOL database ~
File 3 Azure Synapse Analytics (SQL DW)
Database %= Azure Analysis Services dalabase
Power Platform @ Azure Database for PostgreScil
B Azure Blob Storage

Online Sarvices i Azure Table Storage

Other % Azure Cosmos DB

A
4

Azure Data Explorer (Kusto)
Azure Data Lake Storage Gen2
3 Azure Data Lake Storage Genl
** Azure HDInsight (HDFS)

*r Azure HDInsight Spark

®* HDInsight Interactive Query

i
Import data from HDInsight Interactive Query

B Azure Databricks

-~

&2 Azure Time Senies Insights (Beta)

Certified Connectors Template Apps Connect Cancel

Figure 2.32 - Azure Connectors section



Creating a query from a database

57

Enter the following information (expanding Advanced options):

a) Server: Server name
b) Database: Adventureworks
c) Data Connectivity mode: Import

d) SQL statement: This is a SQL view executed using the data source based
on two tables in the database. The view is built as a SQL join between
FactResellerSales and DimSalesTerritory:
SELECT s. [ProductKey]

,S.[SalesTerritoryKeyl]

,S. [SalesOrderNumber]

, 8. [SalesOrderLineNumber]

, 8. [RevisionNumber]

,S. [OrderQuantity]

,S. [UnitPrice]

,s. [ExtendedAmount]

,S. [UnitPriceDiscountPct]

,s. [DiscountAmount]

, 8. [ProductStandardCost]

,s. [TotalProductCost]

,S. [SalesAmount]

,S. [OrderDate]

,p. [SalesTerritoryRegion]

,p. [SalesTerritoryCountry]

,p- [SalesTerritoryGroup]
FROM [dbo] . [FactResellerSalesXL CCI] s

LEFT OUTER JOIN [dbo] . [DimSalesTerritory] p ON
s. [SalesTerritoryKey] = [p.SalesTerritoryKeyl
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3. Copy and paste the code in the SQL statement section in order to get this view as
the output table you will work on in Power Query:

SQL Server database

Server (1)
dventureworksprova.database.windows.net

Database (optional)
Adventurewarks

Data Connectivity mode (7
* Import
O DirectQuery

4 Advanced options

Command timeout in minutes (optional)

SOL statement (optional, requires database)

SELECT s.[ProductKey]
,5.[SalesTerritoryKey]
35 [SalesOrderNumber]
,5.[5alesOrderLinelumber]
,5.[RevisionNumber] ¥
2 5. [OrderQuantity]

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

S [ |

Figure 2.33 — SQL Server database

4. Enter authentication details:

SQL Server database X

Windows ¥ adventureworksprova.database.windows.net

. You aren't signed in.
Database

Microsoft account

.

Figure 2.34 - SQL Server database authentication
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5. After signing in, the output of the SQL statement will pop up as follows:

adventureworksprova.database. windows.net: Adventureworks

ProductKey SalesTerritoryKey SalesOrderNumber SalesOrderLi R OrderQ UnitPrice ExtendedAmou
459 2| 50788497 53 1 5 22.794 1/
552 2| 50789266 53 1 5 54894 2
558 2| 50789529 53 1 5 242994 12
460 2| 50789581 53 1 5 53.994 2
555 2| 507859654 =) 1 5 63.9
272 2| 50789924 53 1 5 183.9382 a1
487 2| 50790341 53 1 5 32994 1
275 2 | 50790673 [} 1 5 356.898 17
373 2| 50790711 53 1 5 1308.9375 6544,
353 2| 50790748 53 1 5 1391.994 [
5as 2| 50790846 53 1 5 338.994 16!
301 2| 50790869 53 1 5 7147043 3573
466 2| 50790914 53 1 5 141289 70.
374 2| 50791782 53 1 5 1466.01 73,
454 2| 50792033 53 1 5 35994 1
4490 2| 50793107 53 1 5 32394 1
553 2 50793214 53 1 5 27.654 1
299 2| 50793274 53 1 5 809.76 4
227 2| 50793551 53 1 5 28.8404 14
228 2| 50793618 53 1 5 29.994 1

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

<

Figure 2.35 - Table preview

>

o

6. Click on Transform Data in order to open the Power Query interface:

Querias [1]

1 Queryl

<

i

= 5gl.Database("adventureworksprova.database.windows.net", W

E3- 123 ProductKey

oL e W ha | =

=

Figure 2.36 — Data preview in Power Query

- 123 SalesTerritoryKey
489
552
558
450
555
272
487
275

- ABC SalesOrderNumber

2
2
2
2
2
2
2
2

50788457
50789266
50789529
50789581
50789654
50789924
50790341
50790673

~| 1.2 sales

~

Query Settings

4 PROPERTIES
Name
Queryl

All Properties

4 APPLIED S5TEPS

Source
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7. Click on Get data and select the connector Azure SQL Database. In this case, we
won't enter a SQL statement, but we will select an existing table in the database:

SQL Server database

Server (i)

| Iadventureworksprova. database.windows .r'||

Database (optional)

Data Connectivity mode (1)
¢ Import
O DirectQuery

I» Advanced options

& [oe |

Figure 2.37 — SQL Server database connector

8. After signing in, a preview interface will appear, and you will be able to select the
tables that you want to open in Power Query after clicking on OK:

Navigator
£ | DimDate &
Display Options = B DateKey  FullDateAlternateKey Dayl OfWeek i OfWeek
LI BH AdventureWorksDWBuildVersion 20050101 1/1/2005 7 Saturday
[ 2 Databaselog & 20050102 1/2/2005 1 Sunday
1 B DimAccount 20050103 1/3/2005 2 Monday
OB DimCurreny 20050104 1/4/2005 32 Tuesday
O DimCustomer 20050105 1/5/2005 4 Wednesday
20050106 1/6/2005 5 Thursday
¥ B DimDate 20050107 1/7/2005 & Friday
O & DimDepartmentGroup 20050108 1/8/2005 7 Saturday
[ F DimEmployee 20050109 1/9/2005 1 Sunday
O B DimGeography 20050110 1/10/2005 2 Monday
O E DimOrganization 20050111 1/11/2005 3 Tuesday
20050112 1/12/2005 4 Wednesday
¥ B DimProduct 20050113 1/13/2005 5 Thursday
O DimProductCategory ) o
OE DimProductsubestegory @ The data in the preview has been truncated due to size limits.
OB DimPromotion
[0 B DimReseller
O B2 DimSalesReason
¥ [ DimSalesTerritory
O B DimScenario
O B FactAdditionalinternationalProductD... ~
O F FactCallCenter < >

Figure 2.38 — SQL Database Navigator
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9. You will see on the left a set of queries as an output of connecting directly to the
database tables and writing a SQL statement querying the database as you would do
with any other database viewing tool:

Home Transform Add Column View Tools Help
=% |:!'|:| Properties U | B
=t q - il |
= [} Advanced Editor 3

Close & Mew Recent  Enter Data source Manage Refresh Manage Reduce
Apply*  Source = Sources v Data settings Parameters =  Preview= ] Manage ~ Columns * Rows =
Close Mew Query Data Sourc... Parameters Query Sort
Queries [4] < fx = Adventureworks{[Schema="dbo",Item="DimDate"]}[Data]
[ SalesData zz: 125 DateKey hd E FullDateAlternatekey - |12 DayNumberOfWeek |~
] DimDate 1 20050101 1/1/2005 7
A DimProduct 2 20050102 1/2/2005 1
F DimSa lesTerritory 3 20050103 1/3/2005 2
4 20050104 1/4/2005 3
5 20050105 1/5/2005 4
& 20050106 1/6/2005 5
T 20050107 1/7/2005 &
8 20050108 1/8/2005 7
a 20050109 1/9/2005 1
10 20050110 1/10/2005 2
1 20050111 1/11/2005 3
12 20050112 1/12/2005 4
13 20050113 1/13/2005 5
14 20050114 1/14/2005 &

Figure 2.39 - Data preview in Power Query

If you open Advanced Editor for both types, you will notice that if you need to change
the SQL code or you have to change the table name, you can do that directly from the
Advanced Editor window:

a) The SalesData table's Advanced Editor code where you can see the details of the
query run against the data source:

SalesData

let
Source = Sgl.Database("adventureworksprova.database.windows.net", "Adventureworks",

[Query="SELECT s.[ProductKey]#(1f},s.[SalesTerritoryKey]#(1f),s.[SalesOrderfumber]#{1f),s.
[SalesOrderLineNumber]#(1f),s. [RevisionNumber]J#(1f),s. [OrderQuantity J#(1f),s. [UnitPrice]#
(1f),s. [ExtendedAmount J#{1f),s.[UnitPriceDiscountPct]#(1f),s. [DiscountAmount]#{1f),s.
[ProductStandardCost]#(1f),s. [TotalProductCost 1#(1f),s. [Salesfmount J#(1F)#({1f),s.
[OrderDate]#(1f),p.[SalesTerritoryRegion]#(1f),p.[SalesTerritoryCountry]#(1f),p.
[SalesTerritoryGroup]#(1f)FROM [dbo].[FactResellerSalesXL_CCI] s#({1f)LEFT OQUTER JOIN [dbo]
.[DimSalesTerritory] p ON#(1f)s.[SalesTerritoryKey] = p.SalesTerritoryKey"]1)

e

in
Source

+/ Mo syntax errors have been detected. Done

Figure 2.40 — Advanced Editor code for a SalesData query
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b) The DimDate table's Advanced Editor code where you can see the details of the
connection Source, the database retrieved from the server, Adventureworks,
and the table selected from the data source DimDate:

DimDate

Source = Sql.Databases("adventureworksprova.database.windows.net"),

Adventureworks = Source{[MName="Adventureworks"]1}[Datal,

dbo_DimDate = Adventureworks{[5chema="dbo",Item="DimDate"]1}[Datal
in

dbo_DimDate

Figure 2.41 - Advanced Editor code for the DimDate Query

How it works...

The Azure SQL Database connector also reflects how other database connectors work.
If you connect to Amazon Redshift or an Oracle database, the experience will be very
similar. Power Query provides a wide range of options for relational data sources and
some of them may need the installation of specific drivers. For example, if you connect
to SAP or Oracle, you have to install additional components (for example, in Oracle, the
additional components will be the Oracle Data Access Components (ODAC)).

Creating a query from a website

Data is not only located in databases, but also in files, online services, and third-party
applications as a growing number of users require the ability to connect to information
available on the web. The idea behind the web connector is to allow easy and intuitive
information extraction from websites. In this section, we will explore the possibilities
of this connector and we will connect to a web page to extract data in an easily readable
format.



Creating a query from a website 63

Getting ready

For this recipe, you need Power BI Desktop and access to the following
website: https://www.packtpub.com/eu/all-products.

How to doit...

In this recipe, the idea is to retrieve data from the Packt online catalog. By clicking on the
preceding link, you will see the following site:

Browse All~ Free Learning  SignIn '! Subscribe

All Products

Showing 1-24 of 8047 results 1 2 3 4 5 6 T View: 12 24 48 SORTBY:  Relevance ~
Product Type &
Y Expert Python Keycloak - Identity Git for Programmers
Book (5751) - bibitaiadl Programming - and Access
b bl N Fourth Edition Management for Programmers
Video [3296) m Modern Applications
Released - By Michat Jaworski By Stian Thorgersen By Jesse Linerty
Available (3047) 530 pages May 2021 Jun 2021 264 pages Jun 2021
Coming soon (108) Attain a deep understanding of building,
ing, pi ng, and shipping
Early Access (1) robust Python applicat...
Language -~

$27.99 $31.99 $34.99

Python (1129) View Details Add To Cart View Details Add To Cart View Details Add To Cart

JavaScript (966)

Figure 2.42 — Packt online book catalog


https://www.packtpub.com/eu/all-products
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Imagine you want to extract data regarding the books available on this site.

Open Power BI Desktop and follow these steps:

1. Go to Get data and click on Web. Insert the link in the URL field:

X

From Web

® Basic O Advanced
URL
| httpsy/fwww. packipub.com/eu/all-products |

WS o

Figure 2.43 - Web connector

2. Authenticate as Anonymous (since it is a public website) and click on Connect:

— SR «

Anonymous @ https.//www.packtpub.com/eu/all-products

Window Use ancnymous access for this Web content.
WINGOWS

Select which level to apply these settings to
Basic hitpsz/fwww.packtpub.com/ =

Web AP

Organizational account m

Figure 2.44 - Web connector authentication



Creating a query from a website

65

3. After authenticating, the following preview window will pop up where, on the left,

you can find a list of suggested tables and, on the right, you can see a data preview:

Navigator
yel Table View  Web View
Display Options ~ D_; Table 1 D’
4 Suggested Tables [7] Columnl Column2
¥ [ Tabled Expert Python Programming - Fourth Edition Book
OB Table2 Keycloak - Identity and Access Management for Modern Applications Book ~
O 5 Tablel Git for Programmers Book
D E Table 4 CompTIA Security+: SY0-601 Certification Guide - Second Edition Book
Polished Ruby Programming Book
O B Tables C#9and NET 5 — Modern Cross-Platiorm Development - Fifth Edition | Book
OE Table 6 Python Object-Oriented Programming - Fourth Edition Book
O/ Table7? React - The Complete Guide (includes Hooks, React Router, and Redux) [2{ Video
Flutter Cookbook Book
Solutions Architect's Handbook Book
‘Web Development with Blazor Book
Software Architecture with C++ Book
Mastering PowerShell Scripting - Fourth Edition Bock
Mastering Linux Administration Book
React 17 Design Patterns and Best Practices - Third Edition Book
Modern AP| Development with Spring and Spring Boot Book
Angular Projects - Second Edition Book
Graph Machine Learning Book
Python Data Analysis - Third Edition Book
‘Web Development with Django Book
Threat Hunting with Elastic Stack Book v
< >
Add Table Using Examples OK

Figure 2.45 — Web tables preview
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4. Ifyou click on Transform Data, you will open the Power Query interface and then
you can rename and clean up your data:
D e werem ddaColmn Vs  Taois

Sx N e 4 Teat Asuaip
-t | = s . | e
Close & baew o Dats courte Mieage  Refies emiree s :
Apply=  Seurce= Sourcer= Dua seftings  Pammeters=  Fresew (1] Manage = = Rows® Bowse Cofsmn= By iy Peplace Values 11 Combine Fir: L, Aruie Matkirse Leasnin a
Close Niew Query CataSources  Farameters uery Minage Columns - Reduce Rows  Sart Transtarm Combine Al Insights
Szrea [1] < fr | = Table.fransforaColumalypes{®*Uxtracted Tadle From irtal,{{"Columnl®, type Text}, {"Column2®, type textl, {*Columal”, type test}, | ey Settings
1 Table 1 T Al Cokmal =] 48 Cotmaz
1 Eapeet Pyt Programming - Fouth Eation oo
3 Riyesauk - Kdendty ind Aspikcas ook
1 Gitfor Programmess ook Al Properiies
4 CermpTIA Securitys: $0-601 Certification Duide - Socend Etion. [
+ APPLILD STEPS
§ Paliinea Rty Prograsming [
& CF9and NET 5 - Modem Crows Platfomm Deveicement - Tl Edion. ook e
= ; : Extracted Table Fram .
ook
5 Rewct- Thos Complete Gukde [Indhudes Mosks, Raact Reuter, and Risus Ve P e v
4 Pusmer Cookbook ook By Simane Kiessandrs Discover how 0 build, scale, and dstug native K5 and Androd sopkc
10 Sabetiors Architeat's Handbook Toot By Boursth Shehustavg Fram Randammentals snd design s9tiems b the dMerent Jateges for
17 Wb Dewlopment with Siaror = y " -
13 Softwane Archinecture with Ces ook [ - Acgly 7T infrastruc s higheass
17 Mastering Powershel Szriguing - Faures Ednien 2o By s Dent Grasp aavances Pewerined 7. fuscronIiTies for eEcTvE Butsmane

Figure 2.46 — Web data preview in Power Query

We will try another feature to extract data from the website and test an advanced link by
inserting filters at the URL level:

1. Go to Get data and select the Web connector. Click on Advanced and
split the URL https://www.packtpub.com/eu/all-products?
released=Available&tool=Azure&vendor=Microsoft into three parts
as in the next screenshot and click on OK:

From Web

O Basic @ Advanced

URL parts (i
https:/fwww.packtpub.com/all-productsreleased=Available

Sitool=Azure

Evendor=Microsoft e

URL preview
https.//www.packipub.com/all-products’released=Available&tool=Azure&ive

Command timeout in minutes (optional)

HTTP request header parameters (optional) (@)

| Enter or select a value e

Add header

o

Figure 2.47 - Web connector advanced


https://www.packtpub.com/eu/all-products?released=Available&tool=Azure&vendor=Microsoft
https://www.packtpub.com/eu/all-products?released=Available&tool=Azure&vendor=Microsoft
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2.

3.

The preview window will pop up. Click on Add Table Using Examples:

Add Table Using Examples

Figure 2.48 — Add Table Using Examples button
Start naming the columns as follows:
a) Title
b) Author
c) Nr. Pages
d) Publication Date

The columns should look like the ones in the following screenshot:

Add Table Using Examples

E -H Subscribe

Hom:

All Products

All Books All Videos Default Category

Useful Links - !WHE\p & Support

Title Author Nr. Pages Publication Date

W NN AW N -

ok [[camel ]

Figure 2.49 — Add Table Using Examples
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4. Start filling in the first rows of each column and you'll see the other rows populate

automatically:

Title
Azure for Architects - Second Editi...

Azure PowerShell Quick Start Guide
AZ-204 Developing for Microsoft ...
Microsoft Azure Machine Learning
Hands-On Networking with Azure
Mastering Azure Serverless Comp...

Mastering Azure Security
<

0 NN R W N =

Figure 2.50 — Add Table Using Examples details

Author
By Ritesh Modi

By Manisha Yadav
By Scott Duffy

By Henry Been

By Lorenzo Barbieri
By Brett Hargreaves

By Tarun Arora

Nr. Pages
118 pages

212 pages
228 pages
240 pages
262 pages
314 pages
548 pages

Publication Date

Jan 2019
Mar 2018
Jul 2018

Dec 2018
Jun 2020
Mar 2018
Nov 2019

5. Click on OK and you will generate a table within the Custom Tables section that
you can select and load into Power Query:

Navigator

Display Options ~ [%
4 Suggested Tables [6]

O EH Table 1

O E Table 2

O E Table3

O E Table 4

O E Tables

O E Table
4 Custom Tables [1]

¥ [ Table 8

Add Table Using Examples

Figure 2.51 - Insert custom table from examples

Table View Web View

Table 8

Title

[2

Au

Exam Ref A7-304 Microsoft Azure Architect Design Certification and Beyor

Azure Strategy and Implementation Guide - Fourth Edition

Implementing Microsoft Azure Architect Technologies: AZ-303 Exam Prep

Azure Networking Cookbook - Second Edition

Implementing Azure DevOps Solutions

Mastering Azure Security

Mastering Azure Machine Learning

SAP on Azure Implementation Guide

Microsoft Azure Architect Technologies: Exam Guide AZ-300

Mastering Azure Serverless Computing

A7-204 Developing for Microsoft Azure Exam Prep [Video]

A7-303 Azure Architecture Technologies Exam Prep 2021 [Video]

Azure DevOps Server 2019 Cockbook - Second Edition

<

Cancel
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With these simple steps, it is possible to connect and extract information from a website
with a no-code approach. Users can focus on the content of data and not on the process of
how to connect since Power Query allows them to do it in a few steps.

How it works...

This web connector not only allows users to connect to data from web pages by leveraging
pre-defined tables identified by Power Query, but it also gives the ability to provide data
examples from a web page and generate a custom table with relevant information for

the user.






3

Data Exploration in
Power Query

In a business context where data is acquiring more value, users—both business analysts
and technical users—need a tool to easily explore their data. In order to get relevant
insights from data that is continuously growing in amount and in terms of complexity,
you need to have at your disposal a range of features and capabilities that will allow you to
investigate aspects such as data size, quality, distribution, types, and other factors that will
be covered in this chapter.

This chapter is focused on the data exploration features of Power Query. You will learn
how to choose a subset of data and explore data profiling tools and query dependencies
in order to see at a glance the data you will be dealing with. You will see how to smartly
use Queries and Steps panes, with shortcuts and examples. Moreover, Schema view and
Diagram view will be explained.
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The recipes that will be explored in this chapter are listed here:

Exploring Power Query Editor
Managing columns

Using data profiling tools

Using Queries pane shortcuts

Using Query Settings pane shortcuts

Using Schema view and Diagram view

Technical requirements

For this chapter, you will require the following:

Power BI Desktop (https://www.microsoft.com/en-us/download/
details.aspx?id=58494)

A Power BI Pro license and access to the www . powerbi . com portal

A Power BI workspace on the Power BI service

The minimum requirements for installation are listed here:

NET Framework 4.6 (Gateway release August 2019 and earlier)
.NET Framework 4.7.2 (Gateway release September 2019 and later)

A 64-bit version of Windows 8 or a 64-bit version of Windows Server 2012 R2 with
current Transport Layer Security (TLS) 1.2 and cipher suites

4 gigabytes (GB) disk space for performance monitoring logs

You can find the data resources referred to in this chapter at https://github.com/
PacktPublishing/Power-Query-Cookbook/tree/main/Chapter03.

Exploring Power Query Editor

The aim of this recipe is to illustrate and describe the different sections of Power Query.
The tool's design is studied to offer you an intuitive experience, and it is important to
understand its logic to get the biggest benefit from it.


https://www.microsoft.com/en-us/download/details.aspx?id=58494
https://www.microsoft.com/en-us/download/details.aspx?id=58494
http://www.powerbi.com
https://github.com/PacktPublishing/Power-Query-Cookbook/tree/main/Chapter03
https://github.com/PacktPublishing/Power-Query-Cookbook/tree/main/Chapter03
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Getting ready

For this recipe, you need to have Power BI Desktop running on your machine.

How to do it...
Once you have opened Power BI Desktop, perform the following steps:

1. Click on Transform data to open an empty Power Query interface:

= Untitled - Power Bl Desktop je.
File Home Insert Modeling View Help External Tools
: @la @& BE L B [ A
O @ lm 05 Lo Lo B f1A]
Paste Get  Excel PowerBl SQL Enter Recent Transform Refresh New  Text
a9 data~ datasets Server data sourceswv data~ visual  box
dip Use the Power Query editor to connect, prepare, and transform Insert
data, @ Transform data

il
[%.,} Data source settings

i
=

Figure 3.1 — Opening Power Query

2. Click on Enter data and create a table by creating two columns, ID and Value, and
by entering values, as shown in the following screenshot:

O X
Create Table
D Value *
A 10
2 B 20
Name: |Query| |

ey

Figure 3.2 — Entering data
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3. Click on OK.

The idea is to have an example query to illustrate the different Power Query user
interface (UI) sections because, in this way, you will have all the different buttons
under each tab activated.

It is possible to explore the Power Query interface to discover shortcuts and sections
that will help you transform and enrich your data:

d| & = | untitled - Power Query Editor a x

Home Transform Add Column View Tools Help ~

=X M I—] _| [y Pﬂ Properties T i ’%l 11 [ ';'| Drata Type: Text ™
Tl == ) i |

=t - Lt = —a — R~ [ Advanced Editor £l L [ Use First Row as Headers -
Close & Mew  Recent Enter  Datasource Manage Refrech Manage Reduce Split  Group
Apply = Source = Sources = Data settings Parameters = Preview ~ = Manage * Columns = Rows~ Column~ By 2 Replace Values

Close New Cuery Data Sources  Parameters Cuery Sort Transform

Queries [1] < . o T| 123 Value = Query Settings >
= ; 1A 10, 4 PROPERTIES

2 |B 20 Name
Query
All Properties

4 APPLIED STEPS

Source & |
X Changed Type

Figure 3.3 — Power Query Ul

Generally, the UI can be divided into the following sections:

o The query ribbon includes six tabs:

a) Home: This section consists of the most common tasks that you typically
perform with Power Query. You can connect to a data source, expand data source
settings, create and manage parameters, refresh queries' previews, and access the
Advanced Editor.

You can also perform some simple tasks such as selecting a subset of data
(choosing columns and rows to be kept), splitting columns, replacing values,
and grouping data.

You can append and merge queries and access more advanced features, such as
Al Insights.
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b) Transform: This section includes tasks that transform existing data. You can
pivot/unpivot columns and rows, replace values, apply calculations on columns,
define data type formats, and you can also run Python and R scripts on data in
the selected query:

il & = | untitled - Power Query Editor -

Home Transform Add Column View Tools Help
% % 25 Transpose Data Type: Text ™ 1.,2 i % i %9 Statistics ~ A Trigonometry ~ {2 Date ~ R Py

[E Reverse Rows @ Detect Data Type i H(!):l‘ Standard ~ _‘,",8 Rounding ~ @ Time ~

Group Use First Row Text L . . RunR Run Python
By as Headers~ 1H count Rows =] Rename % Column = 10° Scientific ¥ Information ~ ® Duration ~ script script
Table Any Column Number Column Date & Time Column Seripts.
Queries [1] < X v fx = Table.TransformColumnTypes(Source,{{"ID", type text}, v Query Settings
1 A 10 blame

> s 2 [Quey

Figure 3.4 - Transform tab
c) Add Column: This tab enables you to enrich data and add new information that
originates from existing data. It is possible to add conditional or custom columns,
extract values, and apply numeric calculations. From this section, you can apply

Al Insights:
d| & s | Untitled - Power Guery Editor — O b o
“ Home Transfarm Add Calumn View Toals Help ~ ‘
r% rLl .':i.- Eﬁc:mrliliunal Column .p({.c‘. i Merge Columns % Statistics ~ ] Trigonometry - Date ~ = @ |
e f :J'i [5E Index Column = S Bareat ~ 188 Standard = 39 Rounding = () Time = —
Column From Custom Invoke Custorn 5 Format 8BS, parca " scientific [ o " e Test  Vision Azure Machine
Examples™ Column  Function [ Duplicate Column 5 ¥ Parse 10" Scientific ¥ |5 Information (5 Duration Analytics Learning
General From Text From Number From Date & T Al Insights
Queries [1] S x v k Table.TransformCcolumnTypes(source, {{"I0", type text}, W || Query Settings X
123 Value - 4 PROPERTIES
10 Mame
2 e 20 Query

Figure 3.5 - Add Column tab
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d) View: This section allows you to enable or disable the view of certain sections of
the Power Query Ul—for example, the Query Settings pane and the Formula
Bar. Tools for data quality analysis are located under this tab, and the Advanced
Editor can be accessed from here as well. Moreover, it is possible to open the
Query Dependencies window:

1| @ = | Untitled - Power Query Editor

Home Transform Add Column View Tools Help

Formula Bar [ ] Monospaced [] Column distribution [] Always allow - =]
Lo, o %

Show whitespace [_] Column profile

Query . Go to Advanced Query
Settings L Column quality Column Editor Dependencies
Layout Data Preview Columns. Parameters Advanced = Dependencies

Figure 3.6 — View tab
e) Tools: This section contains Diagnostics tools:

1| & = | Untitled - Power Query Editor

Home Transform Add Column View Tools Help
| !
r B R OB

Diagnose Start Stop Diagnostic
Step ¥ Diagnostics Diagnostics Options
Step Diagnostics Session Diagnostics Diagnostic Options

Figure 3.7 - Tools tab

t) Help: This tab allows you to have quick access to learning resources, Power Query
documentation, and community blogs and web pages:

1| LJ = | Untitled - Power Query Editor

Home Transform Add Column View Tools Help
+ B 200 0% K E 5
| & s @D

Guided Documentation Training Support About Power Community Power Bl for Samples Community Submit
Learning Videos Bl Blog developers Galleries  an Idea
Help Community

Figure 3.8 — Help tab

Additionally, in the Queries section in the left-hand pane, you can find a list of the current
Power Query session queries.
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The central table view shows the data from the selected query. You can perform some
steps directly from the table view by right-clicking on the column name:

Queries [1] € || =

88| Query . A8 ID

=

1122 value
Copy
Remove
Remove Other Columns
Duplicate Column

Add Column From Examples...

Remove Duplicates

Remove Errors

Change Type

Transform

Replace Values...

Replace Errors...

Split Column

Group By...

Fill

Unpivot Columns

Unpivot Other Columns
Unpivot Only Selected Columns

Rename...
Move

Drill Down
Add as New Query

= Table.TransformColumnTypes(Source, {{

-

Figure 3.9 - Table view shortcut

The Query Settings section on the right shows all the applied steps that you do while
transforming and enriching data. In this way, every data type change, new column
addition, or new calculation performed can be traced.

Note

It is important that you are aware of how the Ul is organized in order to be able
to quickly find and access the transformations you need.




78 Data Exploration in Power Query

Managing columns

After connecting to a data source from Power Query and after having selected the table to
which it is connected, it is best practice to reduce and delete all data that is not relevant for
the preparation and transformation processes and therefore for reporting.

You have the possibility to choose the columns you want to work with, thereby reducing
the amount of data involved. With this recipe, we will see how to quickly and intuitively
select columns in order to speed up the data preparation process.

Getting ready

For this recipe, you need to download the FactResellerSales comma-separated
values (CSV) file into your local folder.

In this example, we will refer to the C: \Data folder.

How to do it...
Once you have opened your Power BI Desktop application, you are ready to perform the
following steps:

1. Click on Get Data and select the Text/CSV connector.

2. Browse to your local folder where you downloaded the FactResellerSales
CSV file and open it. A window with a preview of the data will pop up; click on
Transform data.

3. Within the Home tab, focus on the Manage Columns section:

L
X

Choose  Remove
Columns ~ Columns ~

Manage Columns

Figure 3.10 - Manage Columns

You have two possibilities to restrict the number of columns:

» Choose Columns—Click this to choose columns you wish to keep

« Remove Columns—Click this to remove columns you do not need
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Choosing columns

You can choose columns you wish to keep with the following steps:

1. Click on Choose Columns:

L
X

Choose | Remove
Columns ~|Columns =

Manage Columns

Figure 3.11 — Choose Columns button

2. A view where you can choose the columns you want to keep will appear:

X

Choose Columns

Choose the columns to keep

|E

SN SSSRNSSNRRNEN

(Select All Columns)
ProductKey
OrderDateKey
DueDateKey
ShipDateKey
ResellerKey
EmployeeKey
PromotionKey
CurrencyKey
SalesTerritoryKey
SalesOrderNumber
SalesQOrderLineNumber
RevisionNumber
OrderQuantity
UnitPrice
ExtendedAmount
UnitPriceDiscountPct
DiscountAmount
ProductStandardCost
TotalProductCost

v

s [ ]

Figure 3.12 - Choose Columns window
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3. Remove the flag from (Select All Columns), type Sales in the search bar, and flag
(Select All Search Results):

X
Choose Columns
Choose the columns to keep
Sales LI

v (Select All Search Results) |
SalesTerritoryKey

SalesOrderNumber

SalesOrderLineNumber

JAE AR

SalesAmount

Figure 3.13 — Choose Columns selection

4. Repeat the same step by selecting all columns containing Date in their name and
click on OK; you will end up having 10 columns instead of 27.

The Choose Columns section is also aimed at browsing tables more quickly and
finding the column you want to transform or enrich. If you click on Go to Column,
a relative window pops up whereby you can change which column you end up

selecting:
Go to Column
roperties LN OrderDateKey
= —1— DueDate ke
dvanced Editor x ShiD: '
ipDateKey
anage ~ Choose Remove SalesTerritoryKey
g CO'UmnS | Columns ~ SalesOrderMNumber
SalesOrderLineMumber
Choose Columns
E Columns S alashanount
Go to Column OrderDate

DueDate
ShipDate

Figure 3.14 - Go to Column

While the Choose Columns step allows you to add a Power Query step and transforms
your query, the Go to Column step is just a UI function for easy navigation and does not
result in a query step.
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Removing columns

You can also decide to do this the other way around and not choose columns to keep, but
rather delete columns by completing the following steps:

1. Select the first three columns by pressing the Ctrl button and clicking on each in
order to get the following view:

“ Home Transform Add Calumn View Tools Help ~ 0
=X By | Ty p— By = & [ Properties T il 8l Data Type: Whole Number ™ =
Ol === = s L #—
i o == o] L LR [T ddvanced Editor Zl [T Use First Row as Headers =
Close &  Mew  Recent FEnter  Datasource  Manage Refresh Manage  Reduce Split  Group Combine | *
Apply ™  Source ™ Sources™ Data settings Parameters ™  Preview ™ E5 Mansge Columns = Rows™ Column= By ‘s Reploce Values =
Close New Query Data Sources  Parameters Cuery Sort Transform
Queries [1] < v & = Table.SelectColumns(#"Changed Type®,{"OrderDatekey”, + | Query Settings X
[ FactResellerSales |7, 123 OrdarDateKay |- |13 DusDatekey. | ~| 123 shipDatakey | - Ji% sai 4 PROPERTIES
1 20101229 20110120 on0005 plame
actResellers:
2 20101220 20110110 20110105 seciiesaheraie
3 20101229 20110110 20110105 All Properties
4 20101229 20110110 20110105
4 APPLIED STEPS
5 20101229 20110110 20110105
6 20101229 20110110 20110105 St &
P ted Headers £
7 20101229 20110110 20110105 s
Changed Type
8 20101229 20110110 20110105 e . 5 |
# Removed Other Columns &
9 20101229 20110110 20110105 8 : 5

Figure 3.15 - Column selection

2. Expand the Remove Columns button and click on Remove Columns to remove the

selected columns:
- A 4
X

Choose | Remove
Columns ~ |Columns ~

L;l,y Remove Columns

Editor

\_UJ Remove Other Columns

Figure 3.16 - Remove Columns button

If you had clicked on Remove Other Columns, you would have kept the selected columns
and instead removed the others.

These flexible actions are useful because they allow you to choose how to remove
unnecessary data and optimize the data preparation process. Useless and redundant data
tends to slow down the entire data transformation pipeline, and it is better to discard
everything that is not useful and strategic for data analysis.
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Remember that you can always go back and modify the Remove Columns step in the
Apply Steps pane. In fact, Choose Columns decides by itself whether selecting or
removing (other) columns is the most efficient action.

Using data profiling tools

You may deal with great amounts of data and need tools that allow you to quickly check
data quality and distribution and get insights from columns' profiles.

Power Query offers an intuitive way of exploring data to identify bad data. Data profiling
is especially convenient when you are working with large volumes of data and you want to
quickly visualize the composition of that data.

Getting ready

For this recipe, you need to download the FactInternetSales2 CSV file into your
local folder.

In this example, we will refer to the C: \Data folder.

How to do it...
Once you have opened your Power BI Desktop application, you are ready to perform the
following steps:

1. Click on Get Data and select the Text/CSV connector.

2. Browse to your local folder where you downloaded the FactInternetSales2
CSV file and open it. A window with a preview of the data will pop up; click on
Transform data.

3. Browse the query ribbon and click on View:

Home Transform Add Column View Tools Help

[3 FormulaBar  [] Monospaced [ Column distribution % [J Always allow D yE|
& =

[J show whitespace [] Column profile

Query i Goto Advanced Query
Settings L Column quality Column Editor Dependencies
Layout Data Preview Columns Parameters Advanced = Dependencies

Figure 3.17 - View tab
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4. Flag Column quality and observe the results:

[N ™R laBar ] Monospaced [ Column distribution 'E:I L] Always allow r'] . =
' a [ show whitespace [] Column profile : & g
Query - z Goto Advanced Query
Settings| | Column quality Column Editor Dependencies
Layout Data Preview Columns Parameters Advanced  Dependencies
Queries [1] < f = Table.TransformColumnTypes(#"Promoted Headers",{{"Productkey”, Int6d.T
[T FactinternetSales? 7. 123 Productkey + 123 OrderDateKey * | 123 DueDatekey * 123 ShipDateKey
e Valid 100% | e Valid 100% | o Valid 100% @ e Valid
e Error 0% | @ Error 0% | @ Error 0% | » Error
& Empty 0% | @ Empty 0% |  Empty 0% | & Empty
1 310 20101229 20110110
2 346 20101229 20110110
3 3496 201012289 20110110
4 336 20101229 20110110
5 346 20101229 20110110
6 311 20101230 20110111
T 310 20101230 20110111
8 351 20101230 20110111
9 344 20101230 20110111
10 31z 20101231 20110112
il 312 20101231 20110112
12 330 20101231 20110112

Figure 3.18 — Column quality

This view shows three categorizations that define the content of the column in terms
of quality, expressed in percentages:

o Valid: The percentage of valid data according to column data type
 Error: The percentage of rows with errors
« Empty: The percentage of empty rows
This information is based on the top 1000 rows, as you can observe at the bottom of

the Power Query Ul

36 350

37
<

26 COLUMNS, 999+ ROWS  Column profiling based on top 1000 rows

Figure 3.19 - Profiling based on the top 1000 rows
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5. Click on Column profiling based on top 1000 rows and select Column profiling
based on entire data set:

Column profiling based on top 1000 rows
26 COLUMNS, 999+ ROWS Column profiling based on entire data set

Figure 3.20 - Profiling based on entire dataset

6. Now, observe the new values under the column names:

ke ] < . 123 ProductKey EI 123 OrderDateKey EI 123 DueDateKey EI 123
WS FIITIIS,
3 FactinternetSales2 ® Valid -% | e Valid 100% | @ Valid 100% | »
® Error <1% | ® Error 0% | ® Error 0% | e
® Empty -% | ® Empty 0% | » Empty 0% e
1 310 20101229 20110110
2 346 20101229 20110110
3 346 20101229 20110110
4 336 20101229 20110110
5 346 20101229 20110110
6 311 20101230 20110111
7 310 20101230 20110111

Figure 3.21 - Column quality on entire dataset

You will see different values from the ones based on the preview data. It is always
important to check and not rely exclusively on the data quality profiled on the top

1000 rows.
7. Next, using your cursor, hover under the ProductKey column and see that a
tooltip will appear:
. [123 ProductKey Izl 123 OrderD
o Valid -% | e Valid
® Error <1% | ® Error
e Empty -% | ® Empty
ProductKey
1 (< 1%)
Error
Q Remove Errors

Figure 3.22 - Tooltip on column quality
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You can see that there is a value that is compromising the column quality. In order
to manage this error, we have to perform a set of actions. You could directly click
on Remove Errors and remove the row affected by that error, but in this way, you

could lose relevant information.

8. Click on the three dots (...) and click on Keep Errors:

® Empty -% | ® Empty 0%
20101229
Productkey 20101220
1(<1%
( ) 20101229
Error
20101229
©Q Remove Errors 20101229
By Copy
E 310 Keep Duplicates
8 L |5 Keep Errors
344
? BB Remove Duplicates
i 312 @ Remove Empty
i e | Remove Errors
12 330
l’,ﬂz Replace Errors
13 313

Figure 3.23 — Keep Errors

9. In this way, you will be able to filter to see the rows affected by errors:

Queries [1]

[ FactinternetSales2

<

/. 123 ProductKey E‘ 123 OrderDateKey lz‘ 123 DueDateKey lz‘ Query Settmgs X
® Valid -% | e Valid 100% | e Valid 100% | 4 PROPERTIES
® Error 100% | & Error 0% | ® Error 0% Name
® Empty - % | @ Empty 0% | @ Empty 0% FactinternetSales2

1 |Error 20130724 20130805

All Properties

4 APPLIED STEPS

Source +
Promoted Headers
Changed Type

X Kept Errors

Figure 3.24 — Rows affected by errors
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10. Click on the value contained in the ProductKey column, and you will see the
value that is causing the error:

fx = #"Kept Errors”{@}[Productkey]

I\ DataFormat.Error: We couldn't convert to Number.
Details:
480b

Figure 3.25 - Error in data quality
You will see that the error was caused by a numeric value contaminated by a letter,
and this error comes from the data source. It is possible to fix this at the Power
Query level without changing the value on the data source, but by having a correct
value for reporting purposes.

11. In order to fix this value, you can go back to the previous view with all data by deleting
the Kept Errors and ProductKey steps from the APPLIED STEPS pane:

4 APPLIED STEPS

Source k4
Promoted Headers k-4
Changed Type
Kept Errors

X ProductKey

Figure 3.26 — Deleting applied steps

12. Select the ProductKey column, right-click on it, and click on Replace Errors...:

N ~ | 123 orderDateKey >
1 Copy

» Valid i
® Error w  Remove
* Emply Remave Other Columns
Duplicate Calumn
FY  Add Calumn From Examples...
Remave Duplicates

Remaove Errors

2
3
4
5 Change Type
b Transform
7 w2 Replace Values...
8 Replace Errors...
= Group By...

Fill
S5 Unpivot Columns

Unpivot Other Columns

13 Unpivot Only Selected Columns
d  Rename..

Move

Drill Down

Add as New Query

Figure 3.27 - Replace Errors
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13. Enter the value 480 in order to replace the error that we know to be 480b, as
retrieved from previous steps:

X
Replace Errors
Enter the value which will replace errors in the selected columns.
Value
480
o

Figure 3.28 - Replace Errors window

14. After this replacement is applied, you can see that now, from a data quality point of
view, the column has no errors:

=== 123 ProductKey lz‘ 123 OrderD
® Valid 100% | e Valid
® Error 0% | ® Error
o Empty 0% | @ Empty

ProductKey

60398 (100%) 0 (0%) 0 (0%)

Valid Error Empty

Figure 3.29 - Column quality

Next, we will focus on the Column distribution feature that provides additional
information to the Column quality feature.

In order to see how this tool works, follow the next steps:
1. Browse the query ribbon, click on View, and flag Column distribution:

Home Transform Add Column View Tools

[E FormulaBar  [] Monospaced Column distribution

O Show whitespace [J column profile
Query
Settings Column quality

Layout Data Preview

Figure 3.30 - Column distribution flagged
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2. You will see a section that shows a number of distinct and unique values in a
column and a visualization showing the distribution of these values:

| X v fx || = Table.Replacekrrorvalues(#"Changed Type”, { \
= N~ ooy 7% coonntn [
=]
® Valid 100% | e Valid 100% | & Valid 100%
® Error 0% ® Error 0% @ Error 0%
o Empty o Empty e Empty

158 distinct, 0 unique 1124 distinct, 6 unique 1124 distinct, 6 unique
1 310 20101229 2011011
2 346 20101229 2011011
3 346 20101229 2011011
4 336 20101229 2011011
5 346 20101229 2011011
6 311 20101230 2011011

Figure 3.31 - Column distribution section

3. If you hover with your cursor on the section we are considering, you can see details
on how many distinct and unique values that column has:

- S - s oo

100% | e Valid 100% | e Valid
0% @ Error 0% ® Error
o Empty e Empty
II||||||| ‘“"""""""" m“ "
1124 distinct, 6 unique 1124 distinct
OrderDateKey
1124 (1%) 6 (< 1%)
Distinct Unique
Q) Remove Duplicates

Figure 3.32 - Column distribution details
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Finally, we will focus on the Column profile feature. In order to see how to leverage this

tool, follow the next steps:

1.

2. You will see a section appearing at the bottom of the Ul, as follows:

Layout

Transform

[E Formula Bar

Query
Settings

[] Monospaced

Add Column View

Tools

Browse the query ribbon, click on View, and flag Column profile:

Column distribution

[] Show whitespace Column profile

Column quality

Data Preview

Figure 3.33 — Column profile flagged

| ® Valid

@ Error
» Emply

1 158 distinet, 0 uniqua

W@~ e | -]

o =
|~ [=3

1B < .

Column statistics

Count
Error
Empty
Distinct

Unique

Average
Standard deviation

] 12 orderpatekey [+ 1123 DueDatekey =1
100% | o Valid 100% | & Valid 100%
0% | ® Error 0‘36 ® Error ﬂ%
0% | » Empty ® Empty
1124 distinet, & uniqua 1124 distinet, & unique
310 20101139 | 201 10110
306. 20101229: 20110.110:
346 ?ﬂl’ﬂl?}ig 20110110
335. .’Diﬂl?}g: 201 lGiiD.
346 “2.0101229 ' 2‘01‘10110 I
311 20101230? 20110111 [
ain Mlﬂ.l?.‘lﬂ: 20110111 [
351. )J.nm.?:mE 20110111 [
344 zaio:zso; 20110111 |
312. 20101231 201101’12.
diz2 20101231 ZU.IIUJ]Z.

437.55

118088..

214
606
i

88

20101231

| Value dlstrlbutlnll

a
o
a II

= Eh
N ~

Figure 3.34 — Column profile section
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This section gives additional details on the columns' content. On the left, you can
see data other than that seen under Column quality and Column distribution,
such as NaN values, Min and Max, Average, Standard deviation, and a count of
even and odd numbers.

On the right, you can see a column chart with detailed values on data distribution.

3. Ifyou click on the three dots (...), you will see that you can choose different
grouping types according to the column's data type:

Value distribution it
i

ERRBEsR Ll “§5§5§§E§§5§ EE §§

< >

Figure 3.35 — Column distribution chart

4. Ifyou hover with your cursor on the chart, a tooltip will appear with additional
information on that column's values; if you click on the three dots (...), you can apply
directly from here a set of transformations such as filtering data or replacing values:

Productkey
225
2190 (3%)

Q Equals Does Not Equal

fy Copy

Y Number Filters v

42 Replace Values...
P~ o @ [=2] v o~ w [=+] P~ 0 [=+] — [=)]
r~ =] ™o o~ ™ @ r~ m m m = ]
=<t < ~ ~ =t =

Figure 3.36 — Column distribution tooltip details

214
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()]
=
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217
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With this set of tools, a user can easily get relevant insights from queries with only a few
clicks. This is useful when you have to make corrections once you have identified errors
that cannot be quickly corrected at a data source level.

Using Queries pane shortcuts

The Power Query Ul offers smooth data navigation. This recipe will help you to
understand how to use the Queries pane on the left of the UL Other than basic query
navigation, it is possible to perform different actions by using some shortcuts.

Getting ready
For this recipe, you need to download the Fact InternetSales CSV file into your

local folder.

In this example, we will refer to the C: \Data folder.

How to do it...
Once you open your Power BI Desktop application, you are ready to perform the
following steps:

1. Click on Get Data and select the Text/CSV connector.

2. Browse to your local folder where you downloaded the Fact InternetSales
CSV file and open it. A window with a preview of the data will pop up; click on
Transform data.

3. Go to the Queries pane and right-click on the query:

Queries [1] 4 fy
™ FactinternetSales . 123 ProductKey
= Copy -
X Delete
=] Rename
;'V' Enable load

|\/ Indude in report refresh
5 Duplicate
% Reference

Move To Group

Create Function...

[T Advanced Editor

[ Properties..
16

Figure 3.37 - Queries pane shortcuts
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4. From this view, you can carry out the following actions:

a) Copy and Paste queries.
b) Delete queries.
c) Rename queries.

d) Enable load: This allows you to enable or disable a query to be loaded in
the model/dataflow.

e) Include in report refresh: This allows you to include/exclude a query in
a model refresh.

f) Duplicate queries.

g) Reference: This enables you to create a new query that uses the applied steps
from the query it is referencing. It does not duplicate a query, and every change
in the original query will be reflected in the one that is referencing it.

h) Move To Group: You can create groups and organize your queries in folders.
i) Move Up/Move Down queries.

j) Create Function: This allows to create functions on top of the selected query.
k) Convert to Parameter: This allows you to convert queries into parameters.

1) Advanced Editor: From this shortcut, you can access the Advanced Editor view
of the selected query.

m) Properties...: You can access a Properties section where you can rename
a query, add a description, and flag the properties you see in the following
screenshot:

X
Query Properties

Name

| FactInternetSales

Description

+ Enable load to report

¥ Include in report refresh (0

ol [ ]

Figure 3.38 - Queries properties
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Through the Queries pane, you can quickly perform some common tasks and organize
queries, especially when their number and complexity grow.

Using Query Settings pane shortcuts

One of the main benefits of Power Query is that every transformation is mapped and
traced in the APPLIED STEPS pane. This is part of the Query Settings section, where
you can see all the transformations and can perform some actions through a set of
shortcuts.

The aim of this recipe is to explore the Query Settings section and explore
possible activities.

Getting ready

For this recipe, you need to download the Fact InternetSales CSV file into your
local folder.

In this example, we will refer to the C: \Data folder.

How to do it...
Once you open your Power BI Desktop application, you are ready to perform the
following steps:

1. Click on Get Data and select the Text/CSV connector.

2. Browse to your local folder where you downloaded the FactInternetSales
CSV file and open it. A window with a preview of the data will pop up; click on
Transform data.
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3. Filter on the ProductKey column and select the values 310, 311, and 312:

Sales =z 123 ProductKey E
8] Sort Ascending

%l Sort Descending

h
Remove Empty

Number Filters »

Search

B (Select All)
¥ 310

¥ 311

v 312

O 313

O 314

O 320

O 322

O 324

O 326

O 328

O 330

O 332

O 334

O 336

[ 338

0 340 v

I\, List may be incomplete. Load more

e=n

Figure 3.39 - Filtering on ProductKey

4. Go to the Query Settings pane and observe the PROPERTIES and APPLIED
STEPS sub-sections:

Query Settings X

4 PROPERTIES
Name

FactinternetSales

All Properties

4 APPLIED STEPS
Source
Promoted Headers

Changed Type
< Filtered Rows

Figure 3.40 — Query Settings pane
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5. From the PROPERTIES sub-section, you can rename your query, and if you click
on All Properties, the following window will pop up:
X
Query Properties

Name

| FactinternetSales

Description

¥ Enable load to report

¥ Include in report refresh ()

S [ |

Figure 3.41 - Query Properties window
As already seen in the Using Queries pane shortcuts recipe, in this view you can
rename a query, enter a query description, and flag/unflag some additional properties.

6. Focus now on the APPLIED STEPS sub-section, and right-click on the Filtered
Rows step:

4 APPLIED STEPS

Source
Promoted Headers
Changed Type

X Filtered
Edit Settings

=] Rename

X Delete
Delete Until End
Insert Step After

#  Move before
Move after
Extract Previous

View Native Query
ET Diagnose
EE Properties...

Figure 3.42 - APPLIED STEPS shortcuts
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7. From this view, you can carry out the following actions:

a) Edit Settings: Make changes within a step.
b) Rename a step by giving it a more explicit or intelligible name.
c) Delete a step.

d) Delete Until End: Delete all steps until the end, including the one selected.
An intermediate window will appear, asking if you are sure you want to perform
this action.

e) Insert Step After the step you have selected.

f) Move before/Move after the step selected. You can achieve the same by dragging
and dropping the step you want to move.

g) Extract Previous queries if you want to transfer a set of transformations to a new
query. When you click on this, a window will appear, where you will be required
to name the new query.

h) View Native Query: When clickable, you can see the query statements that are
running against your data source.

i) Diagnose: You can click this to run a detailed analysis for that particular step and
get diagnostics insights.

j) Properties...: A window will pop up where you can rename a step and add
a description.

Using Schema view and Diagram view

You often need to visualize tables and columns focusing on a data schema and with the
aim of performing transformations at a metadata level. Using the traditional Power Query
view may end up being slower because the calculations are performed for all displayed
rows, both the preview or the entire dataset. Another need is related to having a visual way
to transform data whereby it is easier to understand the data preparation flow.

This recipe aims to show how to leverage the recently introduced Schema view and
Diagram view available in Power Query Online.

Getting ready

For this recipe, you need to have access to the Power BI service and to have an
existing workspace.



Using Schema view and Diagram view 97

You need also to connect to an Azure SQL database with AdventureWorks data. You
need to have access to a running database.

How to do it...
After you log in to the Power BI portal, perform the following steps:

1. Browse to your workspace, click on New, and click on Dataflow:

@ PowerQuery Cookbook
(& Home
fr Favorites 3 4 New ¥ F Create a pipeline = view ~ O Filters 5 Settings S Access D search
® Recent > ab Report
Visualize your data
Create
G o Paginated Report
B Datasets Build a paginated report
Dashboard
3 Apps e Build a single-page data story
A Shared with me g Dataset
Create a dataset to use in a re;
@ -
Deployment pipelines
-~ Dataflow
b Leam Prep, clean, and transform data
" Streaming dataset
2 Workspaces > Build visuals from real-time data
PowerQuery Cook... = Upload afile )
I 9 T Open a pbix, .rdl, xlsx, or .csv in Fo... Add content to this workspace

Save reports, dashboards, datasets, and workbooks to this
kspace by making hil

g new or uploading existing files.

Figure 3.43 - Creating a dataflow
2. Click on Add new tables:

Define new tables

Choose a data source to
define the tables for your
dataflow. You can map
your data to standard
Common Data Model
tables, or define custom
tables instead.

Learn more

Add new tables

Figure 3.44 - Add new tables button
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3. Search for Azure SQL database and click on the connector:

Power Query - Choose data source

All categories File Database  --- Azure

Data sources

n Azure Blobs Azure Data Explorer (Kusto)
Azure ,// Azure
E Azure Data Lake Storage Gen2 Azure HDInsight Spark
Azure Azure
ol Azure SQL database Azure Synapse Analytics (SQL DW)
@ Azure Azure

E Azure Tables
Azure

Figure 3.45 — Azure SQL database connector

4. Enter the server and database name and authentication details:

Power Query - Connect to data source

@ Azure SQL database | Connection settings

Azure
Server

I adventureworksprova.database. windows.net l

Database

I AdventureWorks l

> Advanced options

Connection credentials

On-premises data gateway
I (none) v l O
Authentication kind

| Basic v |

Username

I adventureworks l

Password

Figure 3.46 — Azure SQL database details
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5. Select the DimGeography and Fact InternetSales tables and click on

Transform data:

Power Query - Choose data X
[ £ Search | DimGeography O~

Display options O 123 €, Geographykey A% City % stateProvinceCode A StateProvi

] % T ——— . 7| Alexandria NSW New South ' =
2| Coffs Harbour | NSW New South '
0 % DimOrganization - :
3 Darlinghurst NSW New South
O % DimProduct 4| Goulburn NSW New South '
O B pimeroductCategory 5| Lane Cove NSW New South
0 % DimProductSubcatego... 6 | Lavender Bay NSW New South '
O % DimPromotion 7 | Malabar NSW New South
O % DimReseller 8| Matraville NSW New South '
0 % DimSalesReason 9| Milsons Point NSW New South '
10 | Newcastle NSW New South
0 % DimSalesTerritory ‘
17 | North Ryde NSW New South
(1 B pimscenario 12| North Sydney ~ NSW New South
U % FactAdditionallnternat... 13 | Port Macquarie | NSW New South’
0 % FactCallCenter 14| Rhodes NSW New South
O) B ractCurrencyRate 15| Silverwater NSW New South’
0 % FactFinance 16 | Springwood NSW New South '
@ BB roctintormetCaloc - 17| St. Leonards NSW New South

18 | Sydney NSW New South ' _

’ Select related tables I N -

o | R

Figure 3.47 — Data preview

6. Browse to the View tab and click on Schema view:

Home Transform Add column View Help

E @ Q 3' [?é} HE | [JAweysalow

Data Schema Script Diagram Query Go to
view ., view v view .. settings = column

Parameters

LJ

Advanced
editor

Advanced

Show a schema-only preview for the currently selected step.

Figure 3.48 — Schema view button
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7. Data information will be viewed in the following mode:

fx Source{[Schema = "dbo", Item = "DimGeography"”]}[Data]

Queries [2] <

@ DimGeography & Name* Type ~ Key A Search

@ FactInternetSales ~  GeographyKey acc %i Whole number @.;
City B Text
StateProvinceCode B Text
StateProvinceName B Text
CountryRegionCode B Text
EnglishCountryRegion... B Text
SpanishCountryRegion... B Text
FrenchCountryRegion... ?3 Text
PostalCode CB Text
SalesTerritoryKey },24 Whole number
IpAddressLocator B Text
DimCustomer E Table
DimReseller E Table
DimSalesTerritory ﬂ Record

Figure 3.49 - Schema view
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8. Activities that you can perform thanks to Schema view include the following:

a) Reordering columns with drag and drop:

fx Ssource{[Schema = "dbo", Item = "DimGeography"]}[Data]

Name Type -~ Key L Search

GeographyKey },i Whole number C%
v City SO

StateProvinceCode & Text

StateProvinceName i, ® Text ... ab

CountryRegionCode ;’?3 Text

EnglishCountryRegion... & Text

SpanishCountryRegion... 33 Text

FrenchCountryRegion... gﬁ Text

PostalCode & Text

SalesTerritoryKey },i Whole number

IpAddressLocator & Text

DimCustomer E Table

DimReseller E Table

DimSalesTerritory ﬂ Record

Figure 3.50 - Reordering a column in Schema view

b) Applying a transformation listed on the Schema tools tab:

Home Transform Add column View Help Schema tools

Bl B L>l<J I|_|I MBS Data type: Text ~ Ej]il [ %

Detect data type .
Choose Goto Remove Remove other @ yp Rename Duplicate Move Close schema
columns column columns  columns Q Mark as key column view

Manage columns Transform Close

Figure 3.51 - Schema tools tab
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As you can see, you can perform varied tasks such as choosing or removing columns,
changing data types, marking a column as a key, duplicating, and renaming. You can also
use other transformations available in other tabs. You can always go back to Data view by

closing Schema view.

In general, this view is useful when you want to speed up some transformation and focus
only on metadata. Once you close Schema view, you will apply the steps together, which
ends up being more efficient.

You can also use a visual method to apply transformations to your data and leverage
a feature available in Power Query Online: Diagram view.

Let's see how you can use this feature by following the next steps:

1. Once you have closed Schema view from the previous example, let's open Diagram
view. Browse to the View tab and click on Diagram view:

Home Transform Add column View
EHI Ulg=|ls H
Data Schema Script |Diagram| Query Go to
view~  view v view~ [settings = column
Preview Columns

Display the diagram view.
Figure 3.52 - Diagram view button

2. Once you have turned to Diagram view, you will see that each query is defined by

a block, as illustrated in the following screenshot. You can also see a table preview:

Power Query - Edit queries *

Home Transform  Add column View  Help

B J8els o e

Dots Schema | Script Diegr. > Go to

viewe oW view. astfiage  cokenn

b

Proviem Cohrons | Pasrelens  Advanond

TE(ES 121 < m
Y irronranh 5
] i g BA stas

[ FactinternetSales

5| A Tatepn

sbumas Aany A

LCalumnstFType (s ivigation 17, {typs tadle, type record,

- &

~ Jx  Tahle Reauecolisnsa nevigation 17, Tahle

~ B8 1235 ceographykey - |

1] ae

Figure 3.53 — Diagram view queries
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You can click on the Expand icon and visualize steps applied to each query:

Columns Parar Expand

FH pimGeography g o i

Ej @ 2 steps '

Figure 3.54 - Expand option in DimGeography

3. After you have expanded the query, you can click on the plus (+) icon and navigate
and choose the transformation step you want to perform:

E DimGeography

SQL Server Aatah

Search commands

FY
E Factint Manage columns
Choose columns

Ej @ L>'<J Remove columns

U
I I Remove other columns

A J R‘ejluce rows
- o Keep top rows

v E 123_‘ i/ Keep bottom rows
1 %" Keep range of rows
2 E'-/ Keep duplicates

3  Keep errors

4 3 Remove top rows

5 ax Remove bottom rows
6 E: Remove alternate rows
7 | E( Remove duplicates

8 5% Remove blank rows

9 F;|< Remove errors

10 Sort
1 Al

Figure 3.55 - Adding a new step in Diagram view
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4. Click on Choose columns (the first option you see), select columns as shown in the
following screenshot, and click on OK:

Choose columns @
Choose the columns to keep.

L Search é l

(Select all)
~ GeographyKey
~ City
~ StateProvinceCode
» StateProvinceName
~ CountryRegionCode
~ EnglishCountryRegionName
(1) SpanishCountryRegionName
(1 FrenchCountryRegionName
~ PostalCode
~ SalesTerritoryKey
IpAddressLocator
() DimCustomer
(] DimReseller
(] DimSalesTerritory

G [

Figure 3.56 — Choosing columns

5. Add another step by clicking on the plus (+) icon and select Merge queries as new:

"4
A

i I

Chanan raliimne

merge X

Combine
E’E Merge queries

4= :
£53 Merge queries as new

Figure 3.57 — Merge queries as new
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6. Select the SalesTerritoryKey column from DimGeography as Left table for
merge and from FactInternetSales as Right table for merge. Then, select
Left outer in the Join kind field and click on OK:

Merge @

Select tables and matching columns to create a merged table.

Left table for merge

l DimGeography v l O
tateProvinceName ABC CountryRegionCode ABC EnglishCountryRegionName ABC PostalCode 123 SalesTerritoryKey
South Wales AU Australia 2015 9 -~
South Wales AU Australia 2450 9
South Wales AU Australia 2010 9

South Wales AU Australia 2580 9
q4 »

Right table for merge

FactinternetSales hd l O

nerKey 123 PromotionKey 123 CurrencyKey 123 SalesTerritoryKey ABC % SalesOrderNumber 1.2% SalesOrderLineNi

21768 1 19 6 S043697 -
28389 1 39 7 S043698

25863 1 100 1 S043699

14507 1 100 4 5043700 e

] »
Join kind

Left outer Right Full outer Inner Left anti Right anti
outer

(J Use fuzzy matching to perform the merge

» Fuzzy matching options

@ The selection matches 655 of 655 rows from the first table

5 o |

Figure 3.58 - Merge queries window
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7. Click on Highlight related queries and see how queries involved with the Merge
operation are highlighted:

E DimGeography Highlight related queries
o)
8 @ E @ Merge D(g ;.'(
SQL Server datab... Navigation Choose columns

I S
Merge

E FactInternetSales
@2

O B o

SQL Server datab... Navigation

Figure 3.59 — Merging in Diagram view

In general, Diagram view is useful for understanding the flow of data, seeing quickly how
queries, parameters, and lists are related to each other, and easily expanding details for
every step.



4
Reshaping Your Data

When data grows in size and complexity, you need tools that allow you to make sense of
your data and create views that can be relevant for reporting and presenting that data.

In order to do this, they need features and options to reshape their data properly and to
clean it if needed, especially when you can't edit data sources directly. Often, they connect
to data that does not have a correct schema or a correct column name and they need to
group and change how data is displayed.

In the recipes in this chapter, you will see how to leverage Power Query's built-in features
that will allow you to reshape your data, to change its structure, and to adapt it to your
reporting needs.

In this chapter, we will cover the following recipes:

 Formatting data types

+ Using first rows as headers

» Grouping data

« Unpivoting and pivoting columns
« Filling empty rows

« Splitting columns

+ Extracting data
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o Parsing JSON or XML

« Exploring artificial intelligence insights

Technical requirements

For this chapter, you will be using the following:

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

« Power BI Premium capacity or a Premium Per User license
The minimum requirements for installation are as follows:

« .NET Framework 4.6 (Gateway release August 2019 and earlier)
o .NET Framework 4.7.2 (Gateway release September 2019 and later)

o A 64-bit version of Windows 8 or a 64-bit version of Windows Server 2012 R2 with
current TLS 1.2 and cipher suites

» 4 GB disk space for performance monitoring logs

You can find the data resources referred to in this chapter at https://github. com/
PacktPublishing/Power-Query-Cookbook/tree/main/Chapter04.

Formatting data types

Data analysts and business intelligence users generally don't have editing permissions

on data sources. You can't change data types directly on the database. Asking for custom
changes may require time and it can be complex. In this sense, Power Query becomes a
powerful tool because it helps you define and customize data types. In this recipe, we will
see different options on how to change data types of specific columns or of entire tables.

Getting ready

For this recipe, you need to have Power BI Desktop running on your machine. You need
to download the following files in a local folder:

e FactResellerSales CSV file

e FactInternetSales CSV file

In this example, we will refer to the C: \Data folder.


https://www.microsoft.com/en-us/download/details.aspx?id=58494
https://www.microsoft.com/en-us/download/details.aspx?id=58494
https://github.com/PacktPublishing/Power-Query-Cookbook/tree/main/Chapter04
https://github.com/PacktPublishing/Power-Query-Cookbook/tree/main/Chapter04
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How to do it

Once you open your Power BI Desktop application, you are ready to perform the
following steps:

1. Click on Get data and select the Text/CSV connector:

Home Insert Modeling View

o By B

Get Excel PowerBl SQL
¢ it painte data~ datasets Server

Clipboard
Common data sources

Excel

ﬁ% Power Bl datasets
I:E“_v Power Bl dataflows
[‘é SQL Server

[% Analysis Services

[B Textcsv

[a Web

[% OData feed

I_-Er Blank query

E(E Power Bl Template Apps

More...

Figure 4.1 — Text/CSV connector
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Browse to your local folder where you downloaded the Fact InternetSales
CSV file and open it. The following window with a preview of the data will pop up.
Click on Transform Data:

0O X
FactinternetSales.csv
File Origin Delimiter Data Type Detection
65001: Unicode (UTF-8) - | Comma - | | Based on first 200 rows - [5
ProductKey OrderDateKey DueDateKey ShipDateKey C Key Pr i CurrencyKey SalesTerritoryKey SalesOrde:
310 20101229 20110110 20110105 21768 1 19 6 5043697 ()
346 20101229 20110110 20110105 28389 1 39 7 5043698
346 20101229 20110110 20110105 25863 1 100 1 5043699
336 20101229 20110110 20110105 14501 1 100 4 5043700
346 20101229 20110110 20110105 11003 1 6 9 5043701
311 20101230 20110111 20110106 27645 1 100 4| 5043702
310 20101230 20110111 20110106 16624 1 [ 9 5043703
351 20101230 20110111 20110106 11005 1 6 95043704
344 20101230 20110111 20110106 11011 1 [ 9 5043705
312 20101231 20110112 20110107 27621 1 100 4 5043706
312 20101231 20110112 20110107 27616 1 100 4 5043707
330 20101231 20110112 20110107 20042 1 98 10 5043708
313 20101231 20110112 20110107 16351 1 6 9 5043709
314 20101231 20110112 20110107 16517 1 & 9 5043710
314 20110101 20110113 20110108 27606 1 100 1 5043711
311 20110101 20110113 20110108 13513 1 29 8 5043712
310 20110102 20110114 20110109 27601 1 100 4 5043713
311 20110102 20110114 20110109 13591 1 98 10 5043714
314 20110102 20110114 20110109 16483 1 & 9 5043715
311 20110102 20110114 20110109 16529 1 & 9 5043716 V]
-~
< >
| Extract Table Using Examples Load Transform Data | | Cancel |
Figure 4.2 - CSV data preview
3. The usual Power Query interface will appear with data displayed. Focus on the

APPLIED STEPS pane and see that two steps were applied automatically:
a) Promoted Headers: The first row of the file is promoted as the columns' header.

b) Changed Type: For unstructured data sources such as CSV/TXT, this step is
applied by default where Power Query detects the most adequate data type:
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- Home Transform
it R =
Ch)l I | |—I\:-) E

Close & New  Recent  Fnier

Apply*  Source ™ Sources™ Data
Clase New Query
Queries [1] < .

4.

alw @ ~ion h-lw!N_- L]

Figure 4.3 — Changed data type step

1 | 310

Figure 4.4 — Data type

+/  Jx | = Table.Trans

f

| X
B 123
1 12 Decimal Number
2 ' $  Fixed decimal number
' 3 1123 Whole Number
; % Percentage
"5 [E5 Date/Time
6 2 Date
7 (© Time
3 @ Date/Time/Timezone
o | & Duration
10
11 % True/False
12 EI Binary
13 ] Using Locale...
14 | 314

Figure 4.5 - Data type selection

View Tools Help ~ @
':&__ [ Properties TINIE=RE l_l'ﬂ_l (3 DaaTypesWhole Number - %' = fexting
72 [ Advanced Editor kl [ Use First Frow as Headers = © vision |
T e | Elweage R PR OO 3 mple ks O A marey
Data Sources  Parameters Cuery Sart Transform Al
= Table.TransforsColumnTypes(#"Prosoted Headers”™,{{"Producikey”, w | Q"'erY Settings X
o T v — T L
310 20101229 20110110 tiame
346 20101229 20110110 ) FoclmmetSle:
246 20101229 0110110 All Properties
336. 20!01229. ZDHDIIOI
346 20]0!229. 201]01]0. 4:APFLIED STEPS
311 20101230, 20110111 So.xca %
310 20101230, 20110111 Eromwoted Headers #:
351 20101230 20110111
344 20101230 20110111
3&2 2010123‘1: 20}1;0”."_

If you focus on the selected column, ProductKey, you can see that the data type is
displayed on the left of the column name as shown in the following screenshot:

If you click on the data type icon, a wider selection of data types will expand:
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Click on Text in order to convert this column type from Whole Number to Text.

5. The Change Column Type window will pop up because we added a change type to
the one generated by default:

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 l Add new step | | Cancel |

Figure 4.6 - Change Column Type

You have different options to change data types for one or more columns:

« Replace current: You can replace the current step with the one defined in the
previous section. You will cancel the data type detection performed by Power Query
when you loaded the data and apply the step you defined for that single column.
You will then have to define other columns' data types.

+ Add new step: You can add a new step and keep the one defined automatically.

In this case, we will select the last one in order to keep the data types detected by the
Changed Type step. Click on Add new step. This happens because when you are loading
date/time values from a text file and you want to convert to date, Power Query will not do
that directly; you have to first change from text to date/time (which is done automatically
by data type detection) and as a new step, convert to date.
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Now let's see another example that shows how to manipulate and change data types as

follows:

1. Click on File, Options and settings, and then on Options:

1| & 5 | Untitled - Power Query Editor

| Close & Apply Options and settings
C Ly
-] Options
| Appl
- Pply ‘
[= Data source settings
s [ﬁ

Close

B

+ Save As

S

»

‘¢| Options and settings »

0 Help »

Figure 4.7 - Options
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2. Focus on the Data Load tab and on the Type Detection section. You can disable or
enable the automatic data type detection from this window. Flag the third option to
disable the automatic detection as shown in the following screenshot and then click

on OK:
X
Options
GLOBAL N Type Detection A
Data Load O Always detect column types and headers for unstructured sources
O Detect column types and headers for unstructured sources according to
Power Query Editor o )
each file's setting
DirectQuery ® Never detect column types and headers for unstructured sources
R scripting
Figure 4.8 - Data type detection setting
3. Click on Get Data and select the Text/CSV connector.
4. Browse to your local folder where you downloaded the FactResellerSales
CSV file, open it, and click on OK.
5. You will see that in the Power Query interface, you won't see automatic applied
steps because we disabled automatic data type detection:
Queries [2] < fx = Csv.Document(File.Contents v Query Seftings X
FT FactinternetSales M. ABc Columni E MBc Column2 E ABc Column3 E A 4 PROPERTIES
= FactResellerSales 1 | ProductKey OrderDateKey DueDateKey Name
2 (349 20101229 20110110 ~ FactResellerSales
3 |350 20101229 20110110 All Properties
4 |351 20101229 20110110
4 APPLIED STEPS
5 344 20101229 20110110
6 345 20101229 20110110 source 5

Figure 4.9 - Table preview

6. Browse to the Transform tab and click on Use First Row as Headers:
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d| & s | Untitled - Power Query

=

Home Transform

@ 25 Transpose

{ ]
[:g Reverse Rows

Group |Use First Row
By |asHeaders~

% Use First Row as Headers f

iH count Rows

[l Use Headers as First Row ¢
Figure 4.10 — Use First Row as Headers

7. 'Then select all columns and click on Detect Data Type:

Transform Add Column View

25 Transpose Data Type: Text ¥

1
-3
CE Reverse Rows Detect Data Type E
. 3H count Rows =] Rename g

Figure 4.11 — Detect Data Type
8. You will see that data types were detected:

_ Home Transform Add Column View Tools Help -~ o
= @ £B Transpose DataTyperAny - Yo~ S | gae | Sttistics -] Trigonometry - Date - R py
(B Reverse Rows  |[T7| Detect Data Type [¢]~ ()~ BB standard = %3 Rounding = () Time =
Fi = Run R Run Pythan
G'::p li::;;:!::‘:f H count Rows =l Rename q_, J l:dl::n' 10° Scientific = 15| information = ) Duration ~ 5::pl “:ﬂ'im'
Table Any Column MNumber Column Diate & Time Column Seripls
Queries [2] < x v fx | = Table.TransformColumnTypes{#"Promoted Headers”, | ﬂ Quer)" Set'rings x
= s = DR st | S ] oS
[ Fectessliesales 1| | - 15 20101229 oo | Meme
B = e i
3 351 20101229 2011011 All Properties
4 3499 20101229 2011011
1 4 APPLIED STEPS
& 345 20101223 2011011
6 245 20101229 2011011 Source o
7 347 20101229 2011011 Pircted Hidadars 5t
. 20 Jo101229 o —

Figure 4.12 - Data types detected
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9. You will see that some values were not detected correctly because number values
were detected as text:

1898,0944 1898,0944 2024,994 161,9995 50,6249
1898,0944 5694,2832 6074,982 485,9986 151,8746
1898,0944 1898,0944 2024,994 161,9995 50,6249
1912,1544 1912,1544 2039,994 163,1995 50,9999
1912,1544 1912,1544 2039,994 163,1995 50,9999
1912,1544 3824,3088 4079,988 326,399 101,9997
1912,1544 1912,1544 2039,994 163,1995 50,9999

Figure 4.13 - Data types not detected correctly

10. Select the columns you see in the preceding screenshot: ProductStandardCost,
TotalProductCost, SalesAmount, TaxAmt, and Freight. Right-click on
one of the column names, click on Change Type, and then click on Using Locale...
as you can see in the following screenshot:

_TlA’c TotalProductCost - | A% SalesAmount |~ | a8 |
I 1898,0944 B@ Copy 024,994 161,
1898,0944 %' Remove Columns 074,982 485,
1898,0044 Remove Other Columns 024,994 161,
1912,1544 Fi Add Column From Examples... 039,994 163,
1912,1544 Remove Duplicates 039,994 163,
1912,1544 Remove Errors 079,988 326,
1912,1544 %2 Replace Values.. 039,994 163,
31,7244 Fill ’ 6,5212 6,92
31,7244 Change Type > Decimal Number

3,3963 Transform ’ Fixed decimal number
5,7052 Merge Columns Whole Number

12,0278 =, Group By... Percentage

413,1463 S5 Unpivot Columns Date/Time

884,7083 Unpivot Other Columns Date

699,028 Unpivot Only Selected Columns Time

617,0281 Move Date/Time/Timezone
617,0281 1234,0562 Duration

5,7052 22,8208 Text

31,7244 126,8976 True/False

623,8403 1247,6806 Binary

1898,0944 5694,2832 Using Locale...

Figure 4.14 - Using Locale data type
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11. A window will pop up where you can define local number formats. This feature
is useful when you have to deal with the decimal separator, which has different
formats according to the country settings set on the machine or at the tool level.
Select Fixed decimal number as Data Type and Locale as English (Germany)
since we want to use a comma as decimal separator, and click on OK:

Change Type with Locale

Change the data type and select the locale of origin.

Data Type

Fixed decimal number

Locale

English (Germany)

© sample input values:

2.100,50
-1,50

Figure 4.15 - Define data type locale

X

Cancel

12. Observe how the selected columns now show the correct data types:

fx = Table.TransformColumnTypes(#"Changed Type", {

E. $ ProductstandardCost |~ § TotalProductCost v § Salesamount

'~1'$ Taxamt | 4 PROPERTIES

1.898,09
1.898,09
1.898,09
1.912,15
1.912,15
1.912,15
1.912,15

31,72

w e ||l |v|sa|lw|n|=

31,72

1.898,09
5.694,28
1.898,09
1.912,15
1.912,15
3.824,31
1.912,15

95,17

31,72

Figure 4.16 — Data types corrected

2.024,99
6.074,98
2.024,99
2.039,99
2.039,99
4.079,99
2.039,99

86,52

28,84

+ || Query Settings X
Name

~ FactResellerSales
All Properties

4 APPLIED STEPS

Source &+
Promoted Headers &
Changed Type

X Changed Type with Locale ++

There are different options on how to define data types. You can rely on automatic
detection; you can customize each column and deal with customized formats. This
flexibility can be achieved at the table or at column level by selecting single or subsets

of columns.
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Using first rows as headers

When working with unstructured data, there is no data structure defined and the schema
has to be determined at the Power Query level. In the previous recipe, we saw how data
type is detected, while in this one we will see how you can define columns' headers.

Getting ready

In this recipe, you need to download the following file in a local folder:
o FactResellerSales2 CSV file

In this example, we will refer to the C: \Data folder.

How to do it

Once you open your Power BI Desktop application, you are ready to perform the
following steps:

1. Click on Get Data and select the Text/CSV connector.

2. Browse to your local folder where you downloaded the FactResellerSales2
CSV file and open it. A window with a preview of the data will pop up; click on
Transform Data.

3. 'The usual Power Query window will pop up and it is easy to note that this data
needs to be cleaned because we do not have headers and the first row contains data
not useful for any kind of analysis, as seen in the following screenshot:

“ Home Transform Add Column View Tools Help ~ @
=% By Ly p— B = [T R Properties T x 4 I — Data TypeText =
1 & B |#% B Al M8 2 dh = =
- — . b = | g Advanced Editor 1 r-: Usze First Row a< Headers =
Close & New  Recert Enter Data source Manage Refresh  — = Manage  Reduce Split  Group f 1*
Apply~  Source ™ Sources™  Data settings Parameters = Preview = S Manage Columns = Rows ™ Column= By %2 Replace Values
Close New Query Data Sources  Parameters Query Sort Transform
Queries [1] < 3 f\' = Table.TransformColumnTypes(Source,{{"Columni”, W Q“("Y S{‘”'”f}“ X
™. . Columni [~ % columnz ~ | ¥ Calumn3 4 PROPERTIES
1 | Columnl Hams
T ~ FactResellerSales?
2 ProductKey OrderDateKey DueDateKey FLRPAE SR
3 349 20101229 20110110 All Properties
4 1350 20101229 20110110
4 APPLIED STEPS
5 [851 20101229 20110110
#
6 344 20101229 20110110 | Source
I 345 20101229 20110110 e g Tm

Figure 4.17 - Power Query data interface
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4. Click on Remove Rows and then on Remove Top Rows. In the Remove Top Rows
window, insert 1 to remove the row we don't need and click on OK:

Remove Top Rows

Specify how many rows to remove from the top.

Number of rows

L |

Figure 4.18 — Remove Top Rows

5. Now click on Use First Row as Headers:

_ Home Transform Add Column View Toals Help ~ @
= = A " r 3 i - = }
rx' r‘\_ D === E b [fy Properties [T i 4l [”| E Data Type: Text {
(mp §LO = = [ Advanced Editor i il 7] Use First Row as Headers |

Close & Mew  Recent Enter  Data source Manage Reiresh . Manage Reduce Split  Group 1

Apply > Source = Sources =  Data settings Parameters = Pmﬁw-mw Columns = Rows = Column = By 'z Reptace Values
Close New Query Data Sources  Parameters Query Sort Transform
Queries (1] SiEx v i H = Table.skip(#"Changed Type",1) :l Query Settings X
l m. M Columnz |~ | % column3 4 PROPERTIES
1 | ProductKey OrderDateKey DueDateKey Name
; i A <
2 349 20101229 20110110 FaciResellerSales2
3 (350 20101229 20110110 All Properties
4 351 20101229 20110110
— ) - 4 APPLIED STEPS
5 344 20101229 20110110
6 345 20101229 20110110 Source =
7 346 20101229 20110110 - Changec Iype
8 (347 20101229 20110110 .

Figure 4.19 — Use First Rows as Headers
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6. You can see that now we have a defined schema with correct column headers:

“ Home Transform Add Column View Tools Help ~ o
TiX [ Iy Ly | [} Properties B w8l '] o DataType:Whole Number =
> | (t\ B |_¢ L A (| 282) M =2 m
- e — — i I::,!\dvanoed Editor i. 5 Use First Row as Headers =
Close & Mew  Recent  Enter [Crata source Manage Refresh = 3 Manage Reduce Split  Group F
Apply ™  SourceT Sources™ Data settings Parameters™  Preview ™ == Manage Columns = Rows ™ Column~ By "2 Replace Values
Close New Cuery Data Sources  Parameters Query Sort Transform
Queries [1] < /S k Table.TransformColumnTypes(#"Promoted Headers", {! v Query Settings X
[T FactResellerSales? . 123 ProductKey | ~|12; OrderDatekey '~ |12 DueDatekey 4 PROPERTIES
1 349 20101229 20; pame
~ FactResallerSales?
2 350 20101229 20 Baiflesstersshess
2] as1 20101229 20 All Properties
4 a4d 20101229 20,
4 APPLIED STEPS
5 345 20101229 203 -
6 346 20101229 20. s =
7 347 20101229 20 Etengsd Tvps
Remaved Top Rows #
a 229 20101229 20.
5 i pr— 20 Promoted Headers &
* Changed Type1
10 218 20101229 20:8 )

Figure 4.20 - Cleaned data

When promoting rows to column headers, you will see that a Changed Typel step is
applied automatically.

Grouping data

We connect to a wide variety of data and usually connect to data with high levels of detail
that it may not need for reporting. Instead of loading all data, we can define relevant
aggregations and group data according to custom logic at the Power Query level. In this
recipe, we will see how to define grouping logic and how to aggregate data easily.

Getting ready

For this recipe, you need to have Power BI Desktop running on your machine. You need
to download the following file in a local folder:

e FactInternetSales CSV file

In this example, we will refer to the C: \Data folder.
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How to do it

Once you open your Power BI Desktop application, you are ready to perform the
following steps:

1. Click on Get Data and select the Text/CSV connector.

2. Browse to your local folder where you downloaded the FactInternetSales
CSV file and open it. A window with a preview of the data will pop up. Click on
Transform Data.

3. Browse to the Transform tab and click on Group By:

1! & = | Untitled - Power Query Editor

Home Transform Add Column View Tools Help

% éE Transpose Data Type: Whole Number ~ o 2 Replace Valu
Fill ~

C@ Reverse Rows ? Detect Data Type

Group Use First Row
By | asHeaders~ ?
Table Any Column

E Count Rows =] Rename @a Pivot Columr

Figure 4.21 — Group By

4. Flag Basic and select the ProductKey column. In New column name, type
SalesAmount, define Sum as Operation and SalesAmount as the Column on
which to perform the sum, and click OK:

Group By
Specify the column to group by and the desired output.

® Basic O Advanced

| ProductKey v |
New column name Operation Column
SalesAmount | Sum h | | SalesAmount v |

S [ ]

Figure 4.22 — Group By Basic
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5.  You can observe how the aggregation was performed by summing SalesAmount

for each ProductKey:

“ Home | Transform:| AddColume View  Took  Help

)
[ Date ~ R Py
Time =
. r o RunR Run Python
Duraticn seript Seript
Date & Time Column Seripts
+ | Query Settings X
4 PROPERTIES
MName
~ FactinternetSales
All Properties
4 APPLIED STEPS
Source &
Promoted Headers Lo
Changed Type
X Grouped Rows &

= m 2B Transpose Data Type: Decimal Number = 1,5 = \?'1 * 5 %7 statistics = 7] Trigonometry =
» [H Reverse Rows [T Detect Data Type [a]- &~ BB standard = "2 Rounding =
S et R 1] Count Rows = Rename . M Jext 10" Seientific =[] information =
By  asHeaders~ = T O Column =
Table Any Column MNumber Column

Queries [1] < f = Table.Group(#“Changed Type", {"Productkey”}, {
1 Factinternetsales 2. 123 ProductKey - _

1 310 1202298,72

2 348 1665599.51

3 336 15380,1604

4 311 1005493,87

5 351 19237443

6 344 19719942

7 312 1205876,99

8 130 13981,964

9 313 1080637,54

10 314 1055589,65

11 332 12583, 7676

12 350 2024994

13 347 122399.64

Figure 4.23 — Group By output

This is a simple aggregation based on one column, but this feature allows you to apply

advanced grouping logic, as shown in the following steps:

1. Double-click on the Grouped Rows step in order to open the Group By window

and edit the step we defined previously:

4 APPLIED STEPS

Source &
Promoted Headers 3
Changed Type

X Grouped Rows &+

Figure 4.24 — Grouped Rows step

2. Flag Advanced and enter the information as seen in the following screenshot:
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Group By

Specify the columns to group by and one or more outputs.

Basic © Advanced

Add aggregation

| ProductKey - |

| SalesTerritoryKey - |

New column name Operation Column

| SalesAmount | [sum «|  [salesamount - |

| SalesAmountAVG | [ Average -] [salesAmount - |

' TotalCost | |sum ~| | TotalProductCost - |

| TotalCostAVG | Average +| | TotalProductCost -
.

Figure 4.25 - Group By Advanced
3. You can see that we defined an advanced grouping logic that aggregates data by
ProductKey and TerritoryKey.
You have many possibilities on how to aggregate data. You can perform different
built-in calculations, for example:

Operation

Sum v

Average

Median

Min

Max

Count Rows

Count Distinct Rows
All Rows

Figure 4.26 — Group By calculations



124  Reshaping Your Data

By leveraging these options, it is easy to simplify data structure and build aggregation
tables ready to be used for the next steps.

Unpivoting and pivoting columns

You may need to change how data is displayed and turn a selected row into a column or
vice versa. You may also need to create a new matrix view that can be easily used while
developing reporting and custom views on data. In this recipe, we will see how to leverage
pivot and unpivot features that allow us to respectively turn rows to columns or to
transform columns into rows.

Getting ready

For this recipe, you need to have Power BI Desktop running on your machine. You need
to download the following file in a local folder:

e FactInternetSales CSV file

In this example, we will refer to the C: \Data folder.

How to do it

Once you open your Power BI Desktop application, you are ready to perform the
following steps:

1. Click on Get Data and select the Text/CSV connector.

2. Browse to your local folder where you downloaded the FactInternetSales
CSV file and open it. A window with a preview of the data will pop up; click on
Transform Data.

3. Click on Choose Columns to restrict the number of columns we are working with:

PE Properties H ]

[EI Advanced Editor
F Manage ~
'] Choose Columns
Go to Column

Choose
Columns ™

Figure 4.27 - Choose Columns



Unpivoting and pivoting columns 125

4. Select the ProductKey, TotalProductCost, SalesAmount, and TaxAmt
columns and click on OK.

5. Select the TotalProductCost, SalesAmount, and TaxAmt columns by
pressing Ctrl on your keyboard and clicking on the columns, browse to the
Transform tab, and click on Unpivot Columns and then on Unpivot Only Selected

Columns:
File Home Transform Add Column View Tools Help
— 25 Transpose Data Type: Decimal Number = 1,5 Replace Values = Unpivat Cnlumns.“ I lﬂ'{(? |—'.-!<-| Merge Columns Xa
s - [Z Reverse Rows _ Detect Data Type E Unpivot Columns - * 193 Ftract - x
Group Use First Row | - Split  Format Statistics |
By  asHeaders™ 15 count Rows = Rename Q Unpivot Other Columns Column® 3 Parse ~ -
Table ¥ Unpivot Only Selected Columns Text Column
Queries [1] < ; f:\ = Table.selectColumns{#"Changed Type”, {"Productkey”™, "TotalProductCost”, "salesamoun
T FactinternetSales F7. 123 ProductKey '~ 1.2 TotalProductCost El 1.2 salesAmount _
— —
1 310 2171,2942 3578,27 286,2616
2 346 1912,1544 3399,99 271,9992
3 346 1912,1544 3399,99 271,9992

Figure 4.28 — Unpivot Columns
6. You can see that two columns were produced:
a) Attribute: A column with information contained before in headers
b) Value: Values that were under the previous column headers

In the following screenshot, you can see the two new added columns and the steps
applied:

fx = Table.Unpivot(#"Removed Other Columns”, v Query Settings X
= o oty |- R S S|« rropeais
e
1 310 TotalProductCost 2171,2942 hlame
~
2 310 SalesAmount 3578,27 | FactintemetSales
3 310 TaxAmt 286,2616 All Properties
4 346 TotalProductCost 1912,1544
4 APPLIED STEPS
5 346 SalesAmount 3399,99
6 246 | TaxAmt 271,9992 Sole #
7 346 TotalProductCost 1912,1544 iomoteleader: g5
Changed Type
8 346 | SalesAmount 3399,99
Removed Other Columns &
9 346 TaxAmt 271,9992 :
X Unpivoted Only Selected Columns
10 336 TotalProductCost 413,1463

Figure 4.29 - Unpivoted values
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We also have the possibility to perform the opposite. We can transform columns into rows
as in the following example:

1. Remove the Unpivoted Only Selected Columns step from the APPLIED STEPS
pane:

4 APPLIED STEPS

Source &
Promoted Headers &
Changed Type

Removed Other Columns &+

> Unpivoted Only Selected Colu...

Figure 4.30 - Remove step

2. Double-click on Removed Other Columns and select the ProductKey,
SalesAmount, and OrderDate columns:

X
Choose Columns

Choose the columns to keep

| Search Columns |

O CustomerKey
[J PromotionKey

[ CurrencyKey

[ SalesTerritoryKey

[0 SalesOrderNumber

O SalesOrderLineNumber
O RevisionNumber

[0 OrderQuantity

O UnitPrice

O ExtendedAmount

O UnitPriceDiscountPct
[0 DiscountAmount

O ProductStandardCost
O TotalProductCost

¥ SalesAmount

O TaxAmt

[ Freight

[ CarrierTrackingNumber
[0 CustomerPONumber
» OrderDate

v

o

Figure 4.31 - Column selection
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3. Change type to Date for the OrderDate column:

1.2 Decimal Number

$ Fixed decimal number
123 Whole Number

% Percentage

E% Date/Time

@ Time
@ Date/Time/Timezone
¢]

Duration

MBc Text
True/False

[m] &*

Binary

Using Locale...

Figure 4.32 — Change data type

4. Select the OrderDate column, then click on Pivot Column:

Transform Add Column View Tools Help
SB Transpose Data Type: Date ~ 1, Replace Values ~ % Unpivot Columns ~ F'I TE{(—;- [+y] Merge Columr
(B Reverse Rows [ Detect Data Type @ Fill = & Move ~ [ 195 Extract ~
10 - @a 5 I D 5 Split  Format _; =
31 Count Rows Rename Pivot Column Convert to List Coltimn™ = 37 Parse
Any Column Text Column
< X N = Table.TransformColumnTypes(#"Removed Other Columns",{{"OrderD
||| [, 123 ProductKey ;I'IZ SalesAmount tj

1 | 310 3578,27 29/12/2010

2 346 | 3399,99 29/12/2010:

3 346 | 3399,99 29/12/2010

4 336 699,0982 29/12/2010

5 346 | 3399,99 29/12/2010

6 311 3578,27 30/12/2010

Figure 4.33 - Pivot OrderDate table
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5. 'The Pivot Column window will pop up. Set Values Column as SalesAmount and
Aggregated Value Function as Sum, and click on OK:

X
Pivot Column

Use the names in column "OrderDate" to create new columns.

Values Column
ProductKey -
ProductKey

SalesAmount
Aggregate Value Function

Sum A

Learn more about Pivot Column
o

Figure 4.34 - Pivot Column window

6. You can observe how the values from the previously selected column are now
column headers and the SalesAmount column values are now summed according
to a by date logic:

_ Horme Transform Add Column View Tools Help

— pumm B Transpose Data Type: Whale Number = 1, ; Replace Values = & Unpivet Columns = 17, {C' LiMergecolemns XO  HE 10: 4] Triganametry *
(8 Reverse Rows [ Detect Duta Type [ Fn = & move - T erac >z BE 23 Rounding *
G Use First R = . m N it Format Statistics Standard Scientific :
';:D = H,':,,,:? HlCountRows == Rename T, Pivot Column Convert to List cas.:‘m LT o Parse + e Slancard Soent B2 ntormation =
Table Any Column Text Column Number Column
Queries [1] < Jx | = Table.Pivot(Table.TransformColumnTypes(#"Changed Typel®, {("OrderDate”, type text}], “en-cH"), w
[T FactinternetSales (m 8 ‘1.2 29f12/2010 = | 12 30/12/2010 =12 a1f12/2010 =12 o1fo1f2011
1 214 L null nulf
L
2 217 nuil ] null
3 222 Aull null null
4 225 null null null
S 228 null null nult
& 231 null il null
T 234 null null null
8 237 null nuff null
L) 310 3578,27 578,27 null
10 311 Al ISFLIT ol
1 32 L null 156,54
12 313 nuil null 578,27
13 314 null null 578,27
14 220 null null oull
15 EF ] nulf nulf nulf
16 322 nul L null

Figure 4.35 - Pivoted values
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You have different options on how to aggregate data when doing the pivot
transformation, as follows:

4 Advanced options
Aggregate Value Function
Sum v
| Count (All
Count (Not Blank)
Minimum
Maximum
Median
' Average
E Sum

Don't Aggregate
Figure 4.36 - Pivot options
For values that can't be aggregated, there is also a Don't Aggregate option.

In general, you can test the unpivot and pivot features and see what logic best suits your
data cleaning needs.

Filling empty rows

Data sources can have their own specific structure on how data is shown. This may end up
with having null values displayed on the table once this is imported into Power Query. In
the following section, we will see an example that shows how you can fill missing data by
keeping the original data source logic.

Getting ready

In this recipe, you need to download the following file in a local folder:
+ FactInternetSales2 CSV file

In this example, we will refer to the C: \Data folder.
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How to do it
Once you open your Power BI Desktop application, you are ready to perform the
following steps:

1. Click on Get Data and select the Text/CSV connector.

2. Browse to your local folder where you downloaded the FactInternetSales2
CSV file and open it. A window with a preview of the data will pop up; click on
Transform Data.

3. You can see how at OrderDate column level, there are some missing values:

Home Transform Add Column View Tools Help

% D QH Transpose Data Type: Date * 1, Replace Values ~ %3 Unpivot Columns ~ i L .Aé. ++] Merge Columns yo’ +[—|
(E Reverse Rows  [7] Detect Data Type [¥] Fill ¥ 3 Move ~ [ T S Baractv Z BHE

Grg;p L;ZQHF;:;E;R:? 1H count Rows =] Rename H“h Pivot Column D Convert to List Coffrlivtn - Far:nat l‘ﬁ-| Parse ¥ Stati‘stios S“m,dard
Table Any Column Text Column

Queries [1] < _f:n = Table.TransformColumnTypes(#"Promoted Headers",{{"OrderDate"”, type date}, {"Prodi

5 FactinternetSales2 . (] OrderDate m 123 ProductKey | ¥ 1.2 UnitPrice \L 1.2 TotalProductCost |L
1 29/12/2010 310 3578,27 2171,2942
2 null 346 3399,99 1912,1544
3 null 346 3399,99 1912,1544
4 null 336 699,0982 413,1463
5 null 346 3399,99 1912,1544
6 null 311 357827 2171,2942
7 null 310 3578,27 2171,2942
8 null 351 3374,99 1898,0944
9 null 344 3399,99 1912,1544
10 23/01/2011 312 3578,27 2171,2942
11 null 312 3578,27 2171,2942
12 null 330 699,0982 413,1463
13 null 313 3578,27 2171,2942
14 null 314 357827 2171,2942
15 null 314 3578,27 2171,2942

Figure 4.37 - Missing values

4. Select the OrderDate column, browse to the Transform tab, click on Fill, and
then on Down:
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Transform Add Column View Tools Help
25 Transpose Data Type: Date ~ 1,5 Replace Values ~
CE Reverse Rows [7| Detect Data Type m Fill ~
3H count Rows =] Rename Down Column

Up ' Column

Figure 4.38 - Fill down option

5. You can see how there are no more null values, and they were filled according to

existing dates:

UnitPrice

. 123 Productkey |+ |12
1 29/12/2010 310
2 29/12/2010 346
3 29/12/2010 346
4 29/12/2010 336
5 29/12/2010 346
6 29/12/2010 311
7 29/12/2010 310
8 29/12/2010 351
9 29/12/2010 344
10 23/01/2011 312
11 23/01/2011 312
12 23/01/2011 330
13 23/01/2011 313
14 23/01/2011 314
15 23/01/2011 314

Figure 4.39 - Filled values

The alternative is to fill up, if the logic behind your data requires it. In this way, you can

correct your datasets in order to prepare yourself for the next use.
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Splitting columns

Often, different information is merged into one column and we need to define rules to
split columns and separate the information. This recipe shows how you can split data by
defining custom logic according to requirements.

Getting ready

For this recipe, you need to have Power BI Desktop running on your machine. You need
to download the following file in a local folder:

e FactInternetSales CSV file

In this example, we will refer to the C: \Data folder.

How to do it
Once you open your Power BI Desktop application, you are ready to perform the
following steps:

1. Click on Get Data and select the Text/CSV connector.

2. Browse to your local folder where you downloaded the FactInternetSales
CSV file and open it. A window with a preview of the data will pop up; click on
Transform Data.

3. Browse to the OrderDate column and select it. Browse then to the Transform
tab, click on Split Column, and then on By Delimiter as shown in the following

screenshot:
Transform Add Column View Toals Help
2B Transpose Data Type: Date/Time = 1, , Replace Values * S Unpivot Columns = | [ | 'A‘{.' fiMergecolumns X O K 2 < Trigonometry =
(B Reverse Rows 77 Detect Data Type [ 4] Fill ~ & Move - (] < 135 Extract - Z &e ]_'0_ 58 Rounding =
HcoumRows =k Rename T pivorColumn  [[] Convertio List (‘a?fni;'. For:na( %2 parse v Stan‘stum S S [ information ~
Any Column By Delimiter Text Column MNumber Column
> . ; By Number of Characters = = = =
W JG = Table.Transform o rs”, {{"Productkey”, Int64.Type}, {"OrderDateKey”, W
By Positions
. 7| 1.2 Freight By Lowercase to Uppercass ~ | M rPONumb o |
1 286,2616 By Uppercage to Lowercase NULL 28/12/2010 00:00:00
2 271,9992 By Digit to Non-Digit NULL 29/12/2010 00:00:00 o
3 271,9992 By Non-Digit to Digit NULL 29/12/2010 00:00:00
4 55,9279 17,4775 NULL NULL 29/12/2010 00:00:00
5 271,9992 84,9998  NULL NULL 259/12/2010 00:00:00
G 286,2616 89,4568 NULL NULL 30/12/2010 00:00:00
7 286,2616 89,4568 NULL NULL 30/12/2010 00:00:00
8 268,9992 84,3748 | NULL NULL 30/12/2010 00:00:00
9 271,9992 84,9998 NULL NULL 30/12/2010 00:00:00

Figure 4.40 - Split columns by delimiter
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The Split Column by Delimiter window will appear. Select Space as the delimiter
from the drop-down list, flag Each occurrence of the delimiter, expand Advanced
options, flag Columns, check that 2 is the number of columns, and then

click on OK:

Split Column by Delimiter

Specify the delimiter used to split the text column.

Select or enter delimiter

| Space A

Split at

O Left-most delimiter

O Right-most delimiter

¢ Each occurrence of the delimiter

4 Advanced options
Split into
® Columns
O Rows

Number of columns to split into
2 |

Quote Character

| None M |

Split using special characters

Insert special character ~

oK | cancel |

Figure 4.41 - Split Column by Delimiter
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5.  You will see that you end up with two columns, one with date values and the other
with time values:

OrderDate.1 E' (5 OrderDate.2 E]
29/12/2010 00:00:00
29/12/2010 00:00:00
29/12/2010 00:00:00
29/12/2010 00:00:00
29/12/2010 00:00:00
30/12/2010 00:00:00
30/12/2010 00:00:00
30/12/2010 00:00:00
30/12/2010 00:00:00
31/12/2010 00:00:00
31/12/2010 00:00:00
31/12/2010 00:00:00
31/12/2010 00:00:00
31/12/2010 00:00:00

Figure 4.42 - Split columns output
There are other criteria to split columns. One of them is to split columns by the number of
characters. Follow the next example to see how it works:

1. Go to the SalesOrderNumber column, click on Split Column, and then on By
Number of Characters:
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- 3

he % Unpivot Columns ¥ |7|' 'I_l [@ [iw] Merge Columns YZO'

R Move ~ 155 Extract ~
. Split |Format . Statistics
Convert to List Column™ - 57 Parse -
By Delimiter Text Column
By Number of Characters

1 . by Delimiter",{{"OrderDate.1", 1
By Positions |

By Uppercase to Lowercase 65043697
By Digit to Non-Digit 75043698
By Non-Digit to Digit 15043699
100 45043700

6 9 5043701

100 4 5043702

9 5043703

9 5043704

95043705

Figure 4.43 - Split Column

The Split Column by Number of Characters window will pop up. Enter 2 as
Number of characters, flag Once, as far left as possible, expand Advanced
options, flag Columns, and click on OK:

X
Split Column by Number of Characters

Specify the number of characters used to split the text column.

Number of characters
2 |

Split
@ Once, as far left as possible
O Once, as far right as possible
O Repeatedly

4 Advanced options

Split into
© Columns
O Rows

oK ‘ Cancel

Figure 4.44 - Split Column by Number of Characters
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The idea is to split the value SO from the numeric value 43697 (if we consider the
values of the first row).

3. You will observe two new columns as the output of the splitting:

e s
50

43697
43698
43699
43700
43701
43702
43703
43704
43705
43706
43707

8|8|8|8|8]|8|8|8|8|8|8

43708

Figure 4.45 - Split Column output

Other methods to split columns include the following:

» By positions
+ Bylowercase to uppercase
« By uppercase to lowercase
« By digit to non-digit
« By non-digit to digit
You can define custom logic on how to split the data and leverage the main benefit on the

Power Query side, which is to apply this step also to new appended data when refreshing
the data source without the need to make this transformation at the data source level.

Extracting data

Similar to the previous recipe, you can extract subsets of data and information from
columns in this recipe. In this recipe, we will see how we can easily extract information
such as length, a selection of characters, or a range of data within the column. The idea is
to show you how easy it is to perform these transformations quickly and intuitively.
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Getting ready
For this recipe, you need to have Power BI Desktop running on your machine. You need
to download the following file in a local folder:

e FactInternetSales CSV file

In this example, we will refer to the C: \Data folder.

How to do it

Once you open your Power BI Desktop application, you are ready to perform the
following steps:

1. Click on Get Data and select the Text/CSV connector.

2. Browse to your local folder where you downloaded the Fact InternetSales
CSV file and open it. A window with a preview of the data will pop up. Click on
Transform Data.

3. Browse to the Transform tab, click on Extract, and click on Last Characters:

-

ABC| L - e
LiNaa- = o
e - Statistics Standard Scientific —

Length 5 - 5 L—| Informa

First Characters Number Column

Last Characters ;
Key", Int64.Type}, {"OrderDateKey",

Range

Text Before Delimiter " [~|'ac salesordarNumber |~ |12 s

| Text After Delimiter 6 5043607

Text Between Delimiters 7 5043698

100 . 15043699

100 4 5043700

6 9 5043701

100 45043702

6 915043703

915043704

9 5043705

100 4 5043706

100 4 5043707

98 10|s043708

915043709

9 5043710

100 1 5043711

Figure 4.46 — Extract
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4. The Extract Last Characters window will pop up, where you can enter how many
characters to extract, starting from the last. In this case, enter 5 in order to extract
the characters containing numbers and click on OK:

X
Extract Last Characters

Enter how many ending characters to keep.

Count
5 |

Figure 4.47 — Extract Last Characters
5. Asan output, you will see that the same column was transformed:

43697
43698
43699
43700
43701
43702
43703
43704
43705
43706

Figure 4.48 - Extract output
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Other information that can be extracted is as follows:
« Length of characters
 Defined ranges
o Text before/after delimiters

o Text between delimiters

In this way, we can keep only relevant information and rename columns with a more
suitable name.

Parsing JSON or XML

We may sometimes find mixed data structures within the same query. In this recipe,
we will see how to deal with mixed data structures when single columns within a table
contain JSON data structure. The same reasoning would apply to XML structure too.

Getting ready

For this recipe, you need to have Power BI Desktop running on your machine. You need
to download the following file in a local folder:

e InternetSales CSV file

In this example, we will refer to the C: \Data folder.
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How to do it
Once you open your Power BI Desktop application, you are ready to perform the
following steps:

1. Click on Get Data and select the Text/CSV connector.

2. Browse to your local folder where you downloaded the InternetSales CSV file
and open it. The following window with a preview of the data will pop up. Click on
Transform Data:

O
InternetSales.csv
File Origin Delimiter Data Type Detection
|65001: Unicode (UTF-8) - | | Comma - | | Based on first 200 rows v | E
Columnl Column2

D SalesData

738a2f8b-2e8f-4d52-8ab7-296234875d77 | { "DueDateKey": 20130828, "ShipDateKey": 20130823,...

59abfabc-bb07-49d1-8ff6-7af5f99f4f63 { "DueDateKey": 20130828, "ShipDateKey": 20130823,...

aba98b21-37d1-4ae4-9b89-c06eb2bd542¢e | { "DueDateKey": 20130618, "ShipDateKey": 20130613,...

falB8adlc-ca9f-4b31-b7fa-146a284db084 | { "DueDateKey": 20130924, "ShipDateKey": 20130919,...

Bc97c75b-7ce2-480a-bdd3-ecOcaced3elf | {"DueDateKey": 20130320, "ShipDateKey": 20130315,...

6aaf8700-0cal-46d5-b0dc-d42c¢04348916 | { "DueDateKey": 20130601, "ShipDateKey": 20130527,...

34c44f7d-97f7-4939-9270-1d1c1e93286e | { "DueDateKey": 20130922, "ShipDateKey": 20130917,...

e6dd93a6-6bcd-436a-ae9e-d92c94b658f9 | { "DueDateKey": 20131223, "ShipDateKey": 20131218,...

¢6d07366-d766-4114-b50f-5edbabb50d7¢c | { "DueDateKey": 20130609, "ShipDateKey": 20130604,...

Extract Table Using Examples | Load | I Transform Data ‘ I Cancel |

Figure 4.49 - CSV data preview
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3. Browse to the Home tab and click on Use First Row as Headers and observe the
data structure as follows:

a) ID column

b) SalesData column containing a JSON data structure with information on sales

transactions

You will see the two columns displayed as in the following screenshot:

fx = Table.TransformColumnTypes(#"Promoted Headers”,{{"ID", type text}, {"salesData”, type text}})

3. (Wi [Z| AP salesData -
1 | 738a2fBb-2e8f-4d52-8abT-296a34875... { "DueDateKey™: 20130828, “Shi ' 20130823, "C Key": 16836, "ProductStandardCost™: "1265,6195", "ExtendedAmount”: "2...
2 bbOT-49d1-Bff6- { "DueDatekey™: 20130828, "Shi y": 20130823, "C Key": 14067, "Produc 0st": "9,3463", "ExtendedAmount”; "24,99...
3 | aba98b21-37d1-4aed-9bE9-c06eblbd... | "DucDateKey™: 20130618, "Shi ¥": 20130613, "C Key": 21515, "Prod dardCost™: "9,1593%, "ExtendedAmount™: "24,49..
4 of-4b31-b7fa-1 - { "DueDatekey™: 20130924, "ShipDateKey": 20130919, "CustomerKey": 16567, "ProductStandardCost™: "13,09%, "ExtendedAmount™; "35,00",...
5 | 8cO7cT5b-Tce2-480a-bdd3-ecOcaccd3... | "DueDateKey™: 20130320, "Shi : 20130315, "C Key": 11506, "ProductStandardCost™: "8,2205", "ExtendedAmount™: "21,98...
6 | Gaaf8700-Ocal-46d5-b0dc-d42c04348... | "DueDatekey™: 20130601, "ShipDateKey": 20130527, "CustomerKey™: 13525, "ProductStandardCost™: "1,8663", "ExtendedAmount”: *4,99",...
T | 34c44{7d-97f7-4939-9270-1d1c1e932... {"DueDatekey™: 20130922, "Shi y": 20130917, "C Key": 28395, "Product! ost": "6,9223, "ExtendedAmount”: "8,99",...
8 dd Gbcd-436a-ae9e o | "DueDatekey™: 20131223, "Shi y": 20131218, "C Key": 24234, "F dCost™: "343,6496%, "ExtendedAmount™: "53...
9 | c6d07366-d766-4114-b50f-Sedbabb5... | "DueDateKey™: 20130609, “Shi y": 20130604, "C Key": 13048, "F iCost™; "1,8663%, "ExtendedAmount”; "4,95",...

Figure 4.50 — Mixed data structure

4. Select the SalesData column, browse to the Transform tab, click on Parse, and

then on JSON:

rﬂ_l mﬁ—i [++] Merge Columns

155 Extract ~

Split  Format [
Column~  ~ M

XML

JSON
oted Headers ,i; 1v , Lype text

Figure 4.51 - Parse JSON
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5.  You will see that instead of the column with JSON data, you now have a list of
records that you can expand. You can visualize and select the values that were
parsed from the JSON file:
Record I | ‘z‘l fame
e InternetSales
el ¥ (Select All Columns) ~ All Properties
fecord —— 4 APPLIED STEPS
— ¥ ShipDateKey
1 W Customerkey Source
Record
¥ ProductStandardCost Changed Type
Record
¥ ExtendedAmount Promoted Headers
Record
fecond W CurrencyKey Changed Type1
ceer ¥ OrderQuantity
¥ CustomerPONumber
™ PromotionKey
W TotalProductCost
¥ SalesOrderLineNumber
¥ TaxAmt
¥ id
¥ OrderDateKey
¥ DueDate
¥ ProductKey v
W Use original column name as prefix
L
Figure 4.52 — Manage parsed data
6. Select all data and click on OK:

20130828 20130823 | x'sussf 1265,6195
20130828 20130823 14067 9,3163
mma. 20130613 2]'.5]'5% 09,1593
20130924 20130919 16567 1309
20130320 20130315 11506 8,2105
20130601 20130527 13525 1,8663
Sanse) 20130817 28393 (6,9223
20131223 mxnzls‘? 2‘234 343,6496
20130609 20130604 13048 1,8663

Figure 4.53 - Expanded parsed data

2319,90
24,99

218
499

.4'99
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You can see how, with a few easy steps, you can manipulate a data structure that would be
difficult to manage with other tools. This means that end users can push themselves to do
advanced data preparation without the need to request changes at data source level.

The logic on JSON parsing applies to the XML structure as well.

Exploring artificial intelligence insights

Power Query allows us to enrich data with a data engineering approach. It also provides
us with artificial intelligence (AI) tools to access cognitive services, which are
pre-trained machine learning (ML)models provided by Microsoft, usually used by data

scientists and app developers to apply cognitive capabilities to reading and interpreting
data.

In this recipe, you will explore how to leverage these features in order to run, with a
no-code approach, consistent text analysis, thanks to the use of cognitive services.

Getting ready

For this recipe, you need to have Power BI Desktop running on your machine. You need
to download the following file in a local folder:

e« IMDB-Dataset CSV file with movie reviews data

In this example, we will refer to the C: \Data folder.

In order to access cognitive services resources, you need to have a running Power BI
Premium capacity.
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How to do it
Once you open your Power BI Desktop application, you are ready to perform the
following steps:

1. Click on Get Data and select the Text/CSV connector.

2. Browse to your local folder where you downloaded the IMDB-Dataset CSV file
and open it. The following window with a preview of the data will pop up. Click on
Transform Data:

IMDB-Dataset.csv

File Origin Delimiter Data Type Detection
| --None-- - | | Comma M | | Based on first 200 rows ~ | (&
| review sentiment

One of the other reviewers has mentioned that after w... = positive )

A wonderful little production. <br /><br />The filming t... | positive
[ | thought this was a wonderful way to spend time on a... | positive

Basically there's a family where a little boy (Jake) thinks... | negative

Petter Mattei's "Love in the Time of Money" is a visuall... | positive

Probably my all-time favorite movie, a story of selflessn... | positive

| sure would like to see a resurrection of a up dated Sea... | positive

This show was an amazing, fresh & innovative idea in th...  negative

Encouraged by the positive comments about this film o...  negative

If you like original gut wrenching laughter you will like t... | positive

Phil the Alien is one of those quirky films where the hu... | negative

| saw this movie when | was about 12 when it came out... | negative

So im not a big fan of Boll's work but then again not ma... | negative

The cast played Shakespeare.<br /><br />Shakespeare |... negative

This a fantastic movie of three prisoners who become f... | positive

Kind of drawn in by the erotic scenes, only to realize thi... | negative

Some films just simply should not be remade. This is on... | positive

This movie made it into one of my top 10 most awful m... | negative

| | remember this film,it was the first film i had watched... = positive

'o The data in the preview has been truncated due to size limits.
v

| Extract Table Using Examples _ | Transform Data | | Cancel

Figure 4.54 — CSV data preview
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3. Browse to the Home tab and click on Use First Rows as Headers. Select the first
column, review, where you can find movie reviews, browse to the Add Column
tab, and click on Text Analytics in order to see the following window displayed:

Text Analytics

4 Text Analytics [3]

P Detect language

Detect the languages present in your data and get their ISO codes.

| fx Detect language

| Learn more

fr Extract key phrases

fx Score sentiment

Text

- |review A

Premium capacity used for Al Insights

’ Default (based on availability)

o

Figure 4.55 — Detect language

Now, click on Detect language, select the review column and click on OK. This
way, you will be applying the text analytics function to detect the language type of

the selected column.

4. You will see two new columns, Detect language.Detected Language
Name and Detect language.Detected Language ISO Code, with
information about the language detected:

ABc Detect language.Detected Language Name E‘ AB: Detect language.Detected Language I1SO Code E

English
English
English
English
English

en
en
en
en

en

Figure 4.56 — Detect language output
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5. Click again on Text Analytics and click now on Extract key phrases:

Text Analytics

Al'| Extract key phrases
4 [ Text Analytics [3] Sift through text and surface important phrases in your data.

fx Detect language Learn more

)ft Extract key phrases

fx Score sentiment Text
|n M || review -
Language 150 code (optional)
|“BC M | | en

Figure 4.57 — Extract key phrases

6. You can see the following two columns with key words for every single review:

ABc Extract key phrases Iz‘ ABc Extract key phrases.KeyPhrase E
br, wonderful little production, sense of realism, little things, entire pi... | Halliwell's murals

br, wonderful little production, sense of realism, little things, entire pi... | surface

br, wonderful little production, sense of realism, little things, entire pi... | life

br, wonderful little production, sense of realism, little things, entire pi... K comforting

br, wonderful little production, sense of realism, little things, entire pi... fantasy

br, wonderful little production, sense of realism, little things, entire pi... | seamless editing
br, wonderful little production, sense of realism, little things, entire pi... senses

br, wonderful little production, sense of realism, little things, entire pi... | watching

br, wonderful little production, sense of realism, little things, entire pi... | guard

br, wonderful little production, sense of realism, little things, entire pi... ' actors

br, wonderful little production, sense of realism, little things, entire pi... | Michael Sheen

br, wonderful little production, sense of realism, little things, entire pi...  knowledge
br, wonderful little production, sense of realism, little things, entire pi... ' polari
br, wonderful little production, sense of realism, little things, entire pi... | voices

great comedy, light-hearted comedy, time, air conditioned theater, dia... great comedy
great comedy, light-hearted comedy, time, air conditioned theater, dia... | light-hearted comedy

great comedy, light-hearted comedy, time, air conditioned theater, dia... time

Figure 4.58 — Extract key phrases output
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As well as text analytics services, you can also do analysis on images using vision services.
If you have a column with links redirecting to images, you can enrich that content by
applying image tags.

Moreover, you can recall custom machine learning models developed on Azure Machine
Learning by data scientists. The idea is to have Power Query features that allow business
users and analysts to collaborate with more technical users, such as data engineers and
data scientists.

Artificial intelligence insights can be seen as the entry point to recall pre-calculated
artificial intelligence services such as cognitive services and custom ML models developed
on Azure Machine Learning.






5

Combining Queries
for Efficiency

Business analysts need to perform complex transformations that usually involve
a combination of multiple queries. They often need to join data horizontally or
to append tables.

With different ways of combining data, you can transform and model tables in order to
optimize the information included. By leveraging different methods, you can perform
merge and join transformations in order to enrich data or append and combine queries
to scale and increase data volume automatically. The main aim is to create queries with
relevant data that can serve different purposes, such as reporting, loading to Dataverse
through Power Apps, or loading to Azure Data Lake to make this data available for
other applications.

In this chapter, you will explore the following combining options within Power Query:
o Merging queries
+ Joining methods
« Appending queries
« Combining multiple files

+ Using the Query Dependencies view
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Technical requirements

For this chapter, you will be using Power BI Desktop (https://www.microsoft.
com/en-us/download/details.aspx?id=58494).

The minimum requirements for installation are listed here:

o .NET Framework 4.6 (Gateway release August 2019 and earlier)
o .NET Framework 4.7.2 (Gateway release September 2019 and later)

o A 64-bit version of Windows 8 or a 64-bit version of Windows Server 2012 R2 with
current Transport Layer Security (TLS) 1.2 and cipher suites

4 gigabytes (GB) disk space for performance monitoring logs

You can find the data resources referred to in this chapter at https://github.com/
PacktPublishing/Power-Query-Cookbook/tree/main/Chapter05.

Merging queries
Users usually need to merge data horizontally and enrich a table with additional columns
that are not available within the main query when it is loaded from a data source.

In this recipe, you will see how to perform this merging and which steps to consider in
order to get a successful result.

Getting ready

For this recipe, you need to download the following files:

e FactInternetSales CSV file

e DimTerritory CSV file

In this example, we will refer to the C: \Data folder.


https://www.microsoft.com/en-us/download/details.aspx?id=58494
https://www.microsoft.com/en-us/download/details.aspx?id=58494
https://github.com/PacktPublishing/Power-Query-Cookbook/tree/main/Chapter05
https://github.com/PacktPublishing/Power-Query-Cookbook/tree/main/Chapter05
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How to doit...

Once you open your Power BI Desktop application, you are ready to perform the
following steps:

1. Click on Get Data and select the Text/CSV connector.

2. Browse to your local folder where you downloaded the FactInternetSales
CSV file and open it. The following window with a preview of the data will pop up;
click on Transform Data:

o X
FactinternetSales.csv
File Origin Delimiter Data Type Detection

65001: Unicode (UTF-8) b ‘ Comma - ‘ ‘ Based on first 200 rows - D}
Columnl Column2 Column3 Column4 Column5 Columné Column? Columng Column9 Column10

ProductKey OrderDateKey DueDateKey ShipDateKey CustomerKey PromotionKey CurrencyKey SalesTerritoryKey SalesOrderNumber SalesOrderlineNu

310 20101229 20110110 | 20110105 21768 1 19 6 5043697 1
346 20101229 20110110 | 20110105 28389 1 39 7 5043698 1
346 20101229 20110110 | 20110105 25863 1 100 1 5043699 1
336 20101229 20110110 | 20110105 14501 1 100 4 5043700 1
346 20101229 20110110 | 20110105 11003 1 6 9 5043701 1
31 20101230 20110111 20110106 27645 1 100 4 5043702 1
310 20101230 20110111 20110106 16624 1 6 9 5043703 1
351 20101230 20110111 | 20110106 11005 1 6 9 5043704 1
344 20101230 20110111 | 20110106 11011 1 6 9 5043705 1
312 20101231 20110112 | 20110107 27621 1 100 4 5043706 1
312 20101231 20110112 20110107 27616 1 100 4 5043707 1
330 20101231 20110112 | 20110107 20042 1 98 10 5043708 1
313 20101231 20110112 | 20110107 16351 1 6 9 5043709 1
314 20101231 20110112 | 20110107 16517 1 6 9 5043710 1
314 20110101 20110113 20110108 27606 1 100 1 5043711 1
311 20110101 20110113 | 20110108 13513 1 29 8 5043712 1
310 20110102 20110114 | 20110109 27601 1 100 4 5043713 1
311 20110102 20110114 | 20110109 13591 1 98 10 5043714 1
314 20110102 20110114 20110109 16483 1 6 ] 5043715 1 (V]
< >
Extract Table Using Examples Load Transform Data ‘ | Cancel ‘

Figure 5.1 - CSV data preview
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3. Repeat these steps for the DimTerritory CSV file in order to end up with two
queries in the Power Query user interface (UI)—FactInternetSales and
DimTerritory:

Home Transform Add Column View Tools Help

E: D [?9 [E' [% :;i:enrct::Editor L>‘<u ﬁ ﬁ

Close & New  Recent Enter Data source Manage Refresh Choose  Remove Keep Remove
Apply~  Source~ Sources~™ Data settings Parameters ~  Preview ¥ Manage = Columns ™ Columns™ Rows™ Rows~™
Close New Query Data Sources  Parameters Query Manage Columns Reduce Rows

Queries [2] < fx = Table.TransformColumnTypes(#"Promoted Headers",{{"Productkey",
FactinternetSales 7. 123 ProductKey E\ 123 OrderDateKey |Z‘ 123 DueDateKey |Z| 13
DimTerritory 1 310 20101229 20110110

2 346 20101229 20110110

3 346 20101229 20110110

4 336 20101229 20110110

5 3496 20101229 20110110

6 311 20101230 20110111

7 310 20101230 20110111

8 351 20101230 20110111

9 344 20101230 20110111

10 312 20101231 20110112

ik 312 20101231 20110112

12 330 20101231 20110112

Figure 5.2 — Power Query Ul

4. In this case, we want to enrich the Fact InternetSales table with some
columns coming from the DimTerritory table in order to get details of the
geographical location of sales transactions. For this, you need to browse to the
end of the Home tab and click on Combine and then Merge Queries:

Home Transform Add Column View Toals Help
B 5 A Y 2
0 D@ Properties L|_|J ﬁ Zl " " Data Type: Whole Number * %
L J
* 3  nn =

o [ErAdvanced Editor @ Use First Row as Headers ~

Ylurce Manage Refresh m Manage  Reduce Split  Group Combine
gs Parameters ™ Preview ™ Blapags Columns ~ Rows ™ Column~ By 22 ReplacciVallics a
urces Parameters Query Sort Transform

E’% Merge Queri
- 5 ge Queries
Queries [2] < fx = Table.TransformColumnTypes
E'HE Merge Queries r
[ FactinternetSales T, 123 ProductKey Izl 123 OrderDateKey Eqr-’i- Merge Queries as New

Figure 5.3 - Merge Queries button
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5. A Merge window will pop up. Select the SalesTerritoryKey column and
select the DimTerritory table from the drop-down menu, as shown in the

following screenshot:

Merge X
Select a table and matching columns to create a merged table.
FactinternetSales (&
PromotionKey CurrencyKey -Sale‘s‘l'é.rrilinryﬂe_y SalesOrderNumber SalesOrderLineNumber RevisionNumb
i 19 6| 5043697 1
1 39 715043698 1
1 100 15043699 1
1 100 4| 5043700 1
< (T >
FactinternetSales (Current)
No preview is available
Join Kind
| Left Outer (all from first, matching from second) h
[ Use fuzzy matching to perform the merge
P Fuzzy matching options
A Select the same number of columns from both visible tables to continue. e

Figure 5.4 — Merge window
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6. In the second table, select the SalesTerritoryKey column. Select Left Outer
(all from first, matching from second) for the Join Kind field. Leave the other
options as they are and click on OK:
X
Merge
Select a table and matching columns to create a merged table.
FactinternetSales [&
Ci itoryKey SalesO SalesOrderLineNumber RevisionNumb
1 19 6 5043697 1
a1 39 75043698 1
1 100 1| 5043699 1
1 100 4 5043700 1
< || >
| DimTerritory b4 | Pﬂ;
— ritory eKey ritor SalesTerritoryCountry = SalesTerritoryGroug
1 1 | Northwest United States North America
2 2 | Northeast United States North America
3 3| Central United States North America
4 4 | Southwest United States North America
< I >
Join Kind
| Left Outer (all from first, matching from second) - |
[ Use fuzzy matching to perform the merge
I Fuzzy matching options
+/ The selection matches 60398 of 60398 rows from the first table. _
Cancel
Figure 5.5 — Merge window columns selected
7. After you click OK, you will see that a new column will be added to the

FactInternetSales query:

Queries [2] <

™ FactinternetSales
i3 DimTerritory

e |~ || & W pe | =

AEMANTLINTT W0

Tahla

Figure 5.6 - New column added

o .

f = Table.NestedJoin{#"Changed Type", Query Settings
. [~ |3 shipDate '~ |F oimTerritory “» 4 PROPERTIES
Mame
200 05/01/2011 00:00:00 Table ame
~ Factinterne
00 05/01/2011 00:00:00 | Table actinternetSales
00 A5/01/2011 00:00:00 | Table All Properties
200 05/01/2011 00:00:00 | Table
4 APPLIED STEPS
00 05/01/2011 00:00:00 | Table
00 06/01/2011 00:00:00 | Table Source
00 06/01/2011 00-00:00 | Tabl Promoted Headers
E 000 e
00 0B/01/2011 D0:00:00 | Table Changed Type
=N

X Merged Queries
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Click on the Expand icon on the right of the DimTerritory column, select
SalesTerritoryRegion and SalesTerritoryCountry, and click on OK:

e E(:-‘, ShipDate |+ E DimTerritory hilld
1
| Search Columns to Expand |

= Expand O Aggregate

W (Select All Columns)

[0 SalesTerritoryKey

[ sSalesTerritoryAlternateKey
¥ SalesTerritoryRegion

¥ SalesTerritoryCountry

[ SalesTerritoryGroup

[0 SalesTerritorylmage

¥ Use original column name as prefix
o

Figure 5.7 - New columns selection

You will see two new columns coming from the other query (DimTerritory),
matching the rows of the main table:

(#"Merged Queries”, "DimTerritory", {"salesTerritoryRegion”, v Query Settings X
S e |
'Canada ICanada Name
Northwest United States 2 .FactlntemetSa\eS
France France All Properties
Southwest United States
Southwest United States & ,APPLIED A (
Southwest United States Sc ®
Southwest United States ot Headers &
Australia Australia thences e
Australia Australia W Me(ged Sl = s
Australia Australia [ 2 Emud DIy on
Australia Australia
United Kingdom United Kingdom
Australia Australia
Australia Australia
Northwest United States
Germany Germany
Southwest United States
United Kingdom United Kingdom
Australia Australia
Australia Australia

Figure 5.8 - Expanded columns
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You can see how this feature allows users to enrich and transform data coming from
different sources, without the need to make any change to the data source directly.

Joining methods

In the previous recipe, you had the chance to see how to perform a merge where you
reference a main table enriched with data coming from another table with geographical
details. In fact, there are many ways to join data on matching values following a logic
that belongs to traditional relational databases—for example, left/right/full outer joins,
inner joins, and left/right anti-joins. These different methods allow users to match data
by applying custom logic.

In this recipe, you will see how you can effectively leverage some of the most popular
joining methods.

Getting ready
For this recipe, you need to download the following files:
o FactInternetSales CSV file

e DimTerritory2 CSV file

In this example, we will refer to the C: \Data folder.

How to do it...
Once you open your Power BI Desktop application, you are ready to perform the
following steps:

1. Click on Get Data and select the Text/CSV connector.

2. Browse to your local folder where you downloaded the FactInternetSales
CSV file and open it. The following window with a preview of the data will pop up;
click on Transform Data:
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FactinternetSales.csv

File Origin

65001: Unicode (UTF-8)

Columnl

ProductKey OrderDateKey

310
346
346
336
346
311
310
351
344
312
312
330
313
314
314
311
310
311
314

<

Column2

20101229
20101229
20101229
20101229
20101229
20101230
20101230
20101230
20101230
20101231
20101231
20101231
20101231
20101231
20110101
20110101
20110102
20110102
20110102

Column3
DueDateKey
20110110
20110110
20110110
20110110
20110110
20110111
20110111
20110111
20110111
20110112
20110112
20110112
20110112
20110112
20110113
20110113
20110114
20110114
20110114

[ Extract Table Using Examples

o x
Delimiter Data Type Detection
| Comma - ‘ | Based on first 200 rows - [2
Columnd Column5 Columné Column? Column8 Columnd Column10

ShipDateKey
20110105
20110105
20110105
20110105
20110105
20110106
20110106
20110106
20110106
20110107
20110107
20110107
20110107
20110107
20110108
20110108
20110109
20110109
20110109

CustomerKey PromotionKey | CurrencyKey SalesTerritoryKey SalesOrderNumber @ SalesOrderLineNu

21768 1 19 6
28389 1 39 7
25863 1 100 1
14501 1 100 4
11003 1 6 9
27645 1 100 4
16624 1 6 9
11005 1 6 9
11011 1 6 9
27621 1 100 4
27616 1 100 4
20042 1 98 10
16351 1 6 9
16517 1 6 9
27606 1 100 1
13513 1 29 8
27601 1 100 4
13591 1 98 10
16483 1 6 9

Figure 5.9 - CSV data preview

5043697
5043698
5043699
5043700
5043701
5043702
5043703
5043704
5043705
5043706
5043707
5043708
5043709
5043710
5043711
5043712
5043713
5043714
5043715

1

R R e e i e e e R R e

>

Transform Data] l Cancel ]
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3. Repeat Steps I and 2 for the DimTerritory2 CSV file in order to end up with the
following two queries in the Power Query UL

Home Transform Add Column View Tools Help
|: D D . D E‘\E Properties LB
fﬂ
0 O ‘u [Er Advanced Editor x

Close & Recent  Enter Data source Manage Refresh Choose  Remave

Apply = Source v Sources™ Data settings Parameters™  Preview ™ - E=H Manage ~ Columns * Columns ~
Close New Query Data Sources  Parameters Query Manage Columns
Queries [2] < fx = Table.TransformColumnTypes(#"Promoted Headers",

FactinternetSales . 148 PI‘OdUCﬂiey |z| 123 OrderDateKey E 123 DueDateKey

DimTerritory2 1 310 20101229

2 346 20101229
3 346 20101229
4 336 20101229
5 346 20101229
6 311 20101230
4 310 20101230
8 351 20101230
9 344 20101230
10 312 20101231
11 312 20101231
12 330 20101231
13 313 20101231
14 314 20101231
15 314 20110101
16 311 20110101
17 310 20110102

Figure 5.10 — Power Query Ul

4. In this case, we want to enrich DimTerritory2 with aggregated data coming
from the Fact InternetSales table by performing a right outer join. For this,
you need to select DimTerritory2 in the Queries pane, browse to the end of the
Home tab, and click on Merge Queries:
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_ Home  Tramform  AddColmn  View  Tools  Help
it} ty L, — by B [ Propenies 3 L_coin Diata Type: Whale Numbes * [ Merge Cueries =
i ) 1 o4 3 P e =5 *x HBHH B e - |
. % [ Advanced Editor = il ) [T] Use First Row as Headers =[5 Merge Queries
Close&  Mew Recent Enter Datasource  Manage  Refresh Choose Remove  Keep Remove Split Geoup =
Apply~  Source - Sources~ Data seftings  Parameters+ Preview~ L Manage Columns * Columns > Rows~ Rows~ Column » 2 Replace Vihes < Merge Queries
Close New Cuery Data Sources  Parameters Query Manage Columns  Reduce Rows  Sort Transform Combine
Gueries [2] . . i : -
Queries [2] < fx = Table.TransformColuanTypes(#"Promoted Headers”,{{"SalesTerritorykey”, Intéd, Type}, {"SalesTerritoryAlternatekey™, w
[ Fac I [, 1% SalesTerritoryke B v Al - yCountry = | aB; SalesTerritoryGroup -
[T DimTerritory2 1 1 1 Northwest United States North America

Figure 5.11 - Merge Queries button

5. Select SalesTerritoryKey from the DimTerritory2 query and

FactInternetSales from the drop-down menu, selecting the same matching

value. In the Join Kind field, select Right Outer (all from second, matching from

first) and click on OK:

Merge

Select a table and matching columns to create a merged table.

DimTerritory2

SalesTerritoryKey SalesTerritoryAlternateKey SalesTerritoryRegion

1 1| Northwest
2| Northeast
3| Central

<
| FactinternetSales x
CustomerKey PromotionKey CurrencyKey
21768 i 19
28389 1 39
25863 1 100
14501 i 4 100
<
Join Kind
| Right Outer (all from second, matching from first) -

[ Use fuzzy matching to perform the merge

I Fuzzy matching options

United States

United States

United States

6| 5043697
7| 5043698
1 5043699
4

5043700

v/ The selection matches 9040 of 60398 rows from the second table.

Figure 5.12 - Merge window

(&

SalesTerritoryCountry SalesTerritoryGrou

North America
North America

North America

>

y £ "| SalesOrderNumber SalesOrderLineNumber
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6.

|3 ABc SalesTerritoryGroup

In the DimTerritory2 query, you can find a subset of three rows we had in the
original table (DimTerritory) from the previous recipe and a row with null
values. When merging with a right outer join, you enriched the DimTerritory2
table with both matching and non-matching values. Click on the Expand icon

on the left of the Fact InternetSales column, flag Aggregate, select Sum of
TotalProductCost and Sum of SalesAmount, unflag Use original column name as
prefix, and click on OK:

E| FactinternetSales Er:'

| Search Columns to Aggregate

|

O Expand © Aggregate

[ = Sum of SalesOrderLineNumber
[ = Sum of RevisionNumber

[ = Sum of OrderQuantity

[ = sum of UnitPrice

O = Sum of ExtendedAmount

[ = Sum of UnitPriceDiscountPct
[ = Sum of DiscountAmount

0 = Sum of ProductStandardCost
¥ Z Sum of TotalProductCost

& Z Sum of SalesAmount

O = Sum of TaxAmt

[ = Sum of Freight

[ # Count of CarrierTrackingNumber
[ # Count of CustomerPONumber
O # Count of OrderDate

[ # Count of DueDate

[0 # Count of ShipDate

[ Use original column name as prefix

OK

Figure 5.13 - Expanding merged column

7. You can see two new columns containing data from the FactInternetSales

ABC

] 155 Sum of TotalProductCost |E 155 Sum of SalesAmount E

2130235.255
15142278.71
3629.7059
1649.9092

Figure 5.14 - Added columns

3649866.551
25699277.37

6532.4682
3000.8296
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You can see that in this way, you can add aggregated data and enrich tables with external
data. This is useful when you need both matching and non-matching data. In this recipe,
you added aggregated sales and total cost values for the geographies available in the
DimTerritory2 table, and you also added a row that does not have a match to represent
sales and total costs for geographies that are not mapped.

In the previous recipe, you saw how to enrich data coming from other queries. In some
cases, you may need to enrich data only on matching values, as you will see in the
following exercise.

If you double-click on the Merged Queries step on the APPLIED STEPS pane, you can
change and explore other join possibilities. Follow the next steps to see how:

1. Edit the Merge Queries step by double-clicking on it, wait for the Merge window to
appear, change Join Kind to Inner (only matching rows), and click on OK:

X
Merge
Select a table and matching columns to create a merged table.
DimTerritory2 [&

SalesTerritoryKey SalesTerritoryAlternateKey SalesTerritoryRegion SalesTerritoryCountry SalesTerritoryGrou

:] 1| Northwest United States North America
2 2 | Northeast United States North America
3 3| Central United States North America
£ >
| FactinternetSales T

ProductKey OrderDateKey DueDateKey ShipDateKey CustomerKey PromotionKey CurrencyKey

310 20101229 20110110 20110105 21768 3 19
346 20101229 20110110 20110105 28389 a1 39
346 20101229 20110110 20110105 25863 1 100
336 20101229 20110110 20110105 14501 3 i00
< >
Join Kind
| Inner (only matching rows) ad

[ Use fuzzy matching to perform the merge

I Fuzzy matching options

Figure 5.15 - Merge window
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2. You can see that in this way, we only added matching information:

ctCost”, List.Sum, "Sum of TotalProductCost"}, {"SalesAmount”, List.Sum, "Sum % Query Settings X

~ | ABc SalesTerritoryGroup |~ | 133 Sum of TotalProductCost ~ | 155 Sum of SalesAmount - 4 PROPERTIES

North America 2130235.255 3649866.551 Name
North America 3629.7059 6532.4682 DimTerritory2
North America 1649.9092 3000.8296 All Properties

4 APPLIED STEPS

Source
Promoted Headers
Changed Type
Merged Queries
> Aggregated FactinternetSales

Figure 5.16 — Inner join output

Let's add another query to test another join method, Left Anti:

1. Click on Get Data and select the Text/CSV connector.

2. Browse to your local folder where you downloaded the DimProduct CSV file and
open it. A preview of the data will pop up; click on Transform Data.

3. Select DimProduct from the Queries pane, browse to the Home tab, and click on
Merge queries.

4. Select ProductKey from the DimProduct query and FactInternetSales
from the drop-down menu, selecting the same matching value. In the Join Kind
field, select Left Anti (rows only in first) and click on OK:
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X
Merge
Select a table and matching columns to create a merged table.
DimProduct (&
ProductKey ProductAlternateKey EnglishProductName StandardCost FinishedGoodsFlag Color Safety
1| AR-5381 Adjustable Race NULL 0| NA
2 BA-B327 Bearing Ball NULL 0 NA
3 BE-2349 BB Ball Bearing NULL 0 NA
4 BE-2908 Headset Ball Bearings NULL 0 NA
4 >
| FactinternetSales >
Prodn:thy OrderDateKey DueDateKey ShipDateKey CustomerKey PromotionKey CurrencyKey
310 20101229 20110110 20110105 21768 1 19
346 20101229 20110110 20110105 28389 1 39
346 20101229 20110110 20110105 25863 x| 100
336 20101229 20110110 20110105 14501 s § 100
£ >
Join Kind
| Left Anti (rows only in first) ¥
[ Use fuzzy matching to perform the merge
P Fuzzy matching options
&/ The selection excludes 53 of 404 rows from the first table. oK

has 404 rows, after this join it will have 53 fewer rows, which are the rows that are

Figure 5.17 - Merge window

The idea with this join kind is to have a dataset with all rows from the first table
less the matching rows from the second table. If the DimProduct table originally

matching from FactInternetSales.
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5. Click on the Expand icon on the left of the Fact InternetSales column, flag
Expand, select ProductKey, and click on OK:

e stas =

| FactinternetSales
| Search Columns to Expand |

¢ Expand O Aggregate

B (Select All Columns)
[vf ProductKey

] OrderDateKey

O DueDateKey

[J ShipDateKey

O CustomerKey

O PromotionKey

[J CurrencyKey

[ SalesTerritoryKey

0 SalesOrderNumber

[ SalesOrderLineNumber

[ RevisionNumber

O OrderQuantity

[ UnitPrice

[0 ExtendedAmount

[ UnitPriceDiscountPct

[ DiscountAmount v

[ Use original column name as prefix

Figure 5.18 - Expanding merged column

6. You can see that the number of rows is reduced in the bottom left of the page:

15 COLUMNS, 351 ROWS
Figure 5.19 - Updated number of rows

As we observed in this recipe, there are many ways to perform merge transformations,
and each allows us to get different outputs of data. You can enrich data, reduce it, retrieve
values for each row, or perform built-in aggregations. This step allows you to easily edit
update join transformations and tells you which data to expand.
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Appending queries

Within a single table, you often need to have data coming from different files/tables. You

need to append data and have a unique view that will allow you to run more complex
analyses. In this recipe, you will see how you can append data in Power Query with just

a few clicks.

Getting ready

For this recipe, you need to download the following files:

e FactInternetSales CSV file
e FactResellerSales CSV file

In this example, we will refer to the C: \Data folder.

How to do it...

Once you open your Power BI Desktop application, you are ready to perform the

following steps:

Click on Get Data and select the Text/CSV connector.
2. Browse to your local folder where you downloaded the two CSV files

(FactInternetSales and FactResellerSales) and load them into the

Power Query view:

fx = Table.TransformColumnTypes(#"Promoted Headers",{

I_:_| 123 DueDateKey

Quieries [2] <

FactinternetSales [, 123 ProductKey |_:I 123 OrderDateKey

FactResellerSales 1 310
2 346
3 3496
4 336
5 346
6 311
7 310
8 351
9 344
10 312
11 312
12 330
13 313
14 314
15 314

Figure 5.20 — Queries pane

20101229
20101229
20101229
20101229
20101226
20101230
20101230
20101230
20101230
20101231
20101231
20101231
20101231
20101231
20110101
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3. Select the FactInternetSales query, browse to the Add Column tab, and click
on Custom Column:

Home Transform Add Column View
r —| == } W EIE‘ll Conditional Column
= — | 1‘i

i u% Index Column ~
Column From Custom Invoke Custom
Examples~ Column  Function

[ Duplicate Column

General
Queries [2] £ & -
FactinternetSales . 123 ProductKey
FactResellerSales 1

Figure 5.21 - Custom Column button

4. Create a new column called Channel, add as a formula the value Internet, and

click on OK:
X
Custom Column
Add a column that is computed from the other columns.
New column name
Channel
Custom column formula © Available columns
= "Internet"” | ProductKey
OrderDateKey 2
DueDateKey
ShipDateKey
CustomerKey
PromotionKey
v

CurrencyKey

<< Insert |

Learn about Power Query formulas

/' No syntax errors have been detected. 0K

Figure 5.22 - Custom Column window
Repeat this step for the FactResellerSales query, with the only difference being
on the value to define in the added column. Instead of Internet, enter Reseller:
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Custom Column X

Add a column that is computed from the other columns.

New column name

Channel

Custom column formula @ Awvailable columns

= "Reseller” ProductKey
OrderDateKey
DueDateKey Jl
ShipDateKey

CustomerKey

PromotionKey

CurrencyKey v

<< Insert |

Learn about Power Query formulas

Cancel

Figure 5.23 — Custom Column window: Reseller

v/ No syntax errors have been detected.

You should end up with an added column for each query, as shown in the
following screenshot:

- 5¢ Channel [~ |

Internet Reseller
Internet Reseller
Internet Reseller
Internet Reseller
Internet Reseller
Internet Reseller
Internet Reseller
Internet Reseller
Internet Reseller
Internet Reseller
Internet Reseller
Internet Reseller
Internet Reseller
Internet Reseller

Figure 5.24 - New added columns
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5. Browse to the Home tab and click on Append Queries as New:

'l % Data Type: Whole Number ,’:'j Merge Queries ~
r —| D Use First Row as Headers ~ z Append Queriesj

Split  Group )
Column~ By 22 Replace Values 5~ Append Queries

Append Queries as New

R

Transform -

Figure 5.25 - Append Queries as New button

6. Select FactInternetSales in the First table field and FactResellerSales
in the Second table field, and click on OK:

Append

Concatenate rows from two tables into a single table.

® Two tables © Three or more tables

First table

FactlnternetSales ¥

Second table

FactResellerSales ¥

gl [

Figure 5.26 — Append window

7. You will end up with a query named Append1 (you can rename this as you
wish), with appended data from the two queries. In this case, some column
headers do not match between the two tables, such as CustomerKey from
FactInternetSales and ResellerKey from FactResellerSales.
In this case, the Appendl query will show null values:
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Queries [3] < K = Table.Combine({FactInternetSales, FactResellerSales})

FactinternetSales || [T, ate El 135 Channel ‘E ‘zl
FactResellerSales 05/01/2011 00:00:00  Internet nuil null
Append1 05/01/2011 00:00:00 | Internet nuil null

05/01/2011 00:00:00 Internet
05/01/2011 00:00:00 | Internet

1

2

3

4

5 | 05/01/2011 00:00:00  Internet
6 | 06/01/2011 00:00:00 Internet
7 | 06/01/2011 00:00:00 Internet
8 | 06/01/2011 00:00:00 | Internet
9 | 06/01/2011 00:00:00 | Internet
10 | 07/01/2011 00:00:00 | Internet
11 |07/01/2011 00:00:00 | Internet
12 | 07/01/2011 00:00:00 | Internet
13 | 07/01/2011 00:00:00 | Internet
14 | 07/01/2011 00:00:00 | Internet
15 | 08/01/2011 00:00:00 Internet
16 | 08/01/2011 00:00:00 | Internet

Figure 5.27 — Null values for non-matching columns

null

null
null
null
null
null
null
null
null
null
null
null
null

null

null
null
null
null
null
null
null
null
null
null
null
null
null

null

Query Settings X

4 PROPERTIES
Name

Append1

All Properties

4 APPLIED STEPS

Source &

You can append more than two tables and apply the same logic to a wider number

of queries.

Combining multiple files

While working with your data, you may need to automatically combine multiple files. You
could use the append transformation method, but if you imagine a use case where there
are files loaded into a folder with a defined frequency and you need to see the new data
coming at each refresh, it is clear that an alternative method is needed. In this recipe, you
will see how to connect and combine multiple files with just a few clicks, regardless of how

many there are in the folder.
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Getting ready

For this recipe, to test different types of file connectors, you need to download
a CSVFiles folder containing CSV files, as shown in the following screenshot:

5B InternetSales20110123 Microsoft Excel Comma Separated Values File
5B InternetSales20110124 Microsoft Excel Comma Separated Values File
5B InternetSales20110125 Microsoft Excel Comma Separated Values File
¥R InternetSales20110126 Microsoft Excel Comma Separated Values File
B InternetSales20110127 Microsoft Excel Comma Separated Values File
B InternetSales20110128 Microsoft Excel Comma Separated Values File
X InternetSales20110129 Microsoft Excel Comma Separated Values File

ﬁ InternetSales20110130 Microsoft Excel Comma Separated Values File

5B InternetSales20110131 Microsoft Excel Comma Separated Values File

B InternetSales20110201 Microsoft Excel Comma Separated Values File

Figure 5.28 — Local folder with CSV files

In this example, I will refer to the following path: C: \Data\CSVFiles.

How to do it...
Open the Power BI Desktop application to perform the following steps:
1. Go to Get Data, then click on the Folder connector. You can directly enter your

folder path or click on Browse and select the folder from the usual browsing section
of your machine. Then, click on OK.

2. You will see the following window with a list of files contained in the folder:
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C:\Data\CSVFiles .
Content Name Extension  Date accessed Date modified Date created Attributes  Folder Path
Binary InternetSales20110123.csv | .csv 14/03/2021 11:48:51 | 14/03/2021 11:48:51 | 14/03/2021 11:48:51 | Record C:\Data\CSVFiles\

‘ Binary InternetSales20110124.csv | .csv 14/03/2021 11:49:06 | 14/03/2021 11:49:06 | 14/03/2021 11:49:06 | Record C:\Data\CSVFiles\
Binary InternetSales20110125.csv . .csv 14/03/2021 11:49:24 | 14/03/2021 11:49:24 . 14/03/2021 11:49:24 . Record C:\Data\CSVFiles\
Binary IntemetSaIesZOllOlZG.csv. .csv 14/03/2021 11:49:36 | 14/03/2021 11:49:36 | 14/03/2021 11.‘49:36. Record C:\Data\CSVFiles\

‘ Binary InternetSales20110127.csv | .csv 14/03/2021 11:49:49 | 14/03/2021 11:49:49 | 14/03/2021 11:49:48. Record C:\Data\CSVFiles\

‘ Binary InternetSales20110128.csv | .csv .14/03/2021 11:50:00 | 14/03/2021 11:50:00 | 14/03/2021 11:50:00 | Record C:\Data\CSVFiles\
Binary InternetSales20110129.csv | .csv [ 14/03/2021 11:50:16 | 14/03/2021 11:50:16 | 14/03/2021 11:50:16. Record C:\Data\CSVFiles\
Binary InternetSales20110130.csv | .csv [ 14/03/2021 11:50:33 | 14/03/2021 11:50:33 | 14/03/2021 11:50:32. Record C:\Data\CSVFiles\
Binary InternetSales20110131.csv . .CSV 14/03/2021 11:50:44 ‘ 14/03/2021 11:50:44 . 14/03/2021 11:50:44 . Record C:\.Data\CSVFiIes\
Binary InternetSales20110201.csv . .CSV . 14/03/2021 11:51:04 ‘ 14/03/2021 11:51:04 . 14/03/2021 11:51:04 . Record C:\Data\CSVFiles\

- | Load | | Transform Data | | Cancel |
Combine & Transform Data
Combine & Load
Figure 5.29 — How files from the folder are displayed
3. Click on Transform Data and you will see the following columns:
Home Transform Add Column Wiew Tools Help
T Lo [ p— 1 [ [ Properties T it 8l 1 o DotaType Binary - = =
=S A . T
-t = e -—'n' Lwr [T} Advanced Editor ! [T Use First Row as Headers = o
Close B Mew  Recent  Enter Data source Manage Refresh — i Manage Reduce Split  Group L i Combine
Apply=  Source* Sources*  Data setlings  Parameters®  Preview = L Manage Columns = Reows = Column= gy sz RepliceValues - A
Close New Query Data Sources  Parameters Query Sort Transform
Queries [1] < fa Folder.Files({"C:\Data\CSvFiles™) W Query Settings X
[ CSVfiles . 5| Content {52] M name < || # extension - 7 oat 4 PROPERTIES
. 5 — —
1 |Binary InternetSales20110123.cov | .csv L0l
CSVFiles
2 | Binary InternetSales20110124.csv = CoYFle
3 | Binary InternetSales?0110125.cv | .cov All Propertios
4 InternetSales20110126.csv gy
4 APPLIED STEPS
5 |Binary InternetSales20110127.csv sV
6 |Binary InternetSales20110128.cov s Source L3
7 |Binary InternetSales20110129.cov =
8 |Binary InternetSales20110130.c5v £
9 |Binary Internetsales20110131.csv -
10 | Binary InternetSales20110201.csv L3V

Figure 5.30 - List of files in Power Query view
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4. Click on the Combine icon, which you will find in the left corner of the Content
column, as shown in the following screenshot:

™, |=| Content ﬂ

1
2

Figure 5.31 - Combine icon

5. The Combine Files window will pop up. From here, you can define which file to
use in the Sample File field and define the File Origin, Delimiter, and Data Type
Detection fields. Leave the detected values you see for each field and click on OK,
as seen in the following screenshot:

Combine Files .
Specify the settings for each file. Learn more
Sample File:
First file >
File Crigin Delimiter Data Type Detection
65001: Unicode (UTF-8) * | | Comma - | | Based on first 200 rows hd Eé

ProductKey OrderDateKey DueDateKey ShipDateKey Ci

312 20110123 20110204 20110130

313 20110123 20110204 20110130

310 20110123 20110204 20110130

345 20110123 20110204 20110130

346 20110123 20110204 20110130
£

[ skip files with errors

11611
13259
16350
11004
11026

Key Prom

y CurrencyKey SalesTerritoryKey SalesOrderNu

1 39 7 5043807

: | 29 8 5043808

1 6 9 5043809

1 6 9 5043810

i 6 9 5043811
>

S [ |

Figure 5.32 — Combine Files window
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6. You can see that all data from all files is collected in one query:

Queries [5] < fx = Table.TransformColumnTypes A4 Query Settlngﬁ X
4 Transform File from... || E7. A8 Source.Name v | 123 ProductKey ~|1 4 PROPERTIES
4 Helper Queries [3] 1 | InternetSales20110123.csv 31 plam
~ CSVFiles
Parameter1 (Sam... 2 InternetSales20110123.csv 31
E Sample File 3 InternetSales20110123.csv 31 All Properties
: 4 InternetSales20110123.csv 34
Jx Transform File 4 APPLIED STEPS
o7 ¥ h ’ 5  InternetSales20110123.csv 34
ransform Sample...
6  InternetSales20110124.csv 31, SelriE:
/ . . . .
QOther Queries [1] PR s A R P Filtered Hidden Files1
T CSVFiles 8 InternetSales20110124.csv 351 Invoke Custom Function
Renamed Columns1
9 | InternetSales20110124.csv 31
Removed Other Columns1
10 | InternetSales20110124.csv 31
Expanded Table Column1
11 | InternetSales20110124.csv 31
! X Changed Type
12 | InternetSales20110124.csv 31.

Figure 5.33 — Combine Files output

With the Combine transformation method, there will be a set of transformations that are
automatically generated by the system. These include the definition of a sample file and
a function that iterates over all the files in the folder and then expands and appends them.

Users can customize this generated function and adapt it to their custom use cases. An
example will be explored in Chapter 8, Adding Value to Your Data.

Using the Query Dependencies view

Once you become confident using Power Query, you can start adding a higher number of
queries, combining them, and applying complex transformation logic. You can often get lost
in terms of how queries were built and merged and you may need a view that allows you to
map data sources and queries. In this recipe, we will see how the Query Dependencies view
will allow us to quickly see what is going on in that Power Query session.

Getting ready

In this recipe, you will need to connect to Azure SQL Database with AdventureWorks
data. You need to have access to a running database.
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How to

do it...

Once you open Power BI Desktop, perform the following steps:

1. Go to Get data, click on More..., and browse for Azure SQL database:

@ [a B [B

Excel Power Bl

Get

Get Data

saL

datav workbook datasets Server

Search

Common data sources

(&

R

Excel workbook
Power Bl datasets
Power Bl dataflows
Dataverse

SQL Server
Analysis Services
Text/CSV

Web

OData feed

Blank query

All

File

Database
Power Platform
Azure

Online Services

Other

Power Bl Template Apps @

More...

Figure 5.34 — Azure SQL database

g
c
3

T P EH A0 e ¥Oa

2. Enter the server name of your Azure SQL database:

SQL Server database

Server ()

|dventu reworlsprova.database.windows.net|

Database (optional)

| AdventureWorksl

Data Connectivity mode ()
@® Import
O DirectQuery

I» Advanced options

Azure SQL database

Azure Synapse Analytics (SQL DW)
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
Azure Data Lake Storage Gen1
Azure HDInsight (HDFS)

Azure HDInsight Spark

_ CanCEI

Figure 5.35 - SQL Server information
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3. Enter authentication details:

SQL Server database X
Windows adventureworksprova.database. windows.net;Adven...
Database |User name |
Microsoft account Password

Select which level to apply these settings to

| adventureworksprova.database.windows.net A |

o

Figure 5.36 — Azure SQL database authentication

4. Flag DimGeography, FactInternetSales, and FactResellerSales,and
click on Transform Data:

Navigator
L DimGeography R
Display Options ~ E% GeographyKey City StateProvinceCode
O D DimEmployee A~ 1| Alexandria NSW A
K 2| Coffs Harbour NSW
¥ = DimGeography |
3 Darlinghurst NSW
O &= DimOrganization P Pr— NSW
O E DimProduct 5/ Lane Cove NSW
O & DimProductCategory 6|Lavender Bay NSW
O &= DimProductSubcategory 7 Malabar NSW
8 Matravill NSW
O DimPromotion atravite
o= 9 Milsons Point NSW
DimResell
imieselier 10 Newcastle NSW
[0 &= DimSalesReason 11 North Ryde NSW
m ==z DimSalesTerritory 12| North Sydney NSW
O &= DimScenario 13 Port Macquarie NSW (V]
v 14| Rhades NSW
O FactAdditionallnternationalProd... < oaes >

Select Related Tables Load Transform Data | | Cancel |

Figure 5.37 — Table selection
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5. Select FactInternetSales, click on Choose Columns, type Dim in the search
bar, and unflag all columns:

Choose Columns

Choose the columns to keep
| Dim x|[al

n (Select All Search Results) |
[ DimCurrency

O DimCustomer

[0 DimDate(DueDateKey)

O DimDate(OrderDateKey)

[0 DimDate(ShipDateKey)

O DimProduct

[0 DimPromotion

[0 DimSalesTerritory

Figure 5.38 - Unflagging Dim columns
6. Click on OK and repeat this step for the FactResellerSales query.

Select the FactResellerSales query and click on Append Queries as New:

Y EPX 4 (“ % Data Type: Whole Number ~ EFEE Merge Queries ~

HH HH 2z M - .- [T o
A Use First Row as Headers _&_ Append Queries

Keep Remove Split  Group 4 — .

Rows~ Rows ™ Column~ By 2 Replace Values _& Append Queries

Reduce Rows Sort Transform %, Append Queries as New

Figure 5.39 — Append Queries as New button
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7. Select FactInternetSales in the Second table field:

Home
Query

Setti

s

X
Append
Concatenate rows from two tables into a single table.
© Two tables  © Three or more tables
First table
FactResellerSales e
Second table
DimGeography
FactResellerSales oK
Figure 5.40 - Append Queries detail
8. Rename the newly created query as TotalSales:
Query Settings X Query Settings X
4 PROPERTIES 4 PROPERTIES
Name Name
| m I | TotalSales
All Properties All Properties
4 APPLIED STEPS 4 APPLIED STEPS
Source +# Source &+
| l
Figure 5.41 - Query Settings properties
9. Browse to the View tab and click on Query Dependencies:
Transform Add Column View Tools Help
FormulaBar  [] Monospaced [] Column distribution % [ Always allow - =]
: g
[J Show whitespace [] Column profile
) Goto Advanced Query
[J column quality Column Editor  |Dependendies
Layout Data Preview Columns Parameters Advanced Dependendies

Figure 5.42 — Query Dependencies button
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A tree view will open up all queries in the current Power Query session in
a mapped format:

Query Dependencies

-
. adventureworksprova.da...

B DimGeography B FactinternetSales B FactResellerSales

B8 TotalSales

layout © - ——p———+ [

Figure 5.43 — Query Dependencies view

10. On the bottom right of the screen, click on Layout and click on Left to
Right Layout:
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Layout v = ¥ +
Top to Bottom Layout
ﬁ Bottom to Top Layout Close

K] Left to Right Layout
— B0 Right to Left Layout

Figure 5.44 — Query Dependencies layout

11. A different layout of the view will be displayed, and in the same way, you can change

it according to your preferred view. This clearly depends on the complexity and
number of queries:

Query Dependencies

BE DimGeography

Not loaded

B FactinternetSales

. adventureworksprova.da...

Not loaded

B TotalSales

Not loaded
BE FactResellerSales

Not loaded

layout © -———p——+ 3

Figure 5.45 - Query Dependencies changed layout
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12. The dependency tree helps users to map all queries and their dependencies.
In this case, we can see how a new TotalSales query is generated by
FactInternetSales and FactResellerSales.

It is possible to use this view to view the overall Power Query design and understand

which data sources have been used and what is the level of the queries' complexity in
terms of dependency.



6
Optimizing Power

Query Performance

Once you become more confident with Power Query and are able to do the main
transformations and reshape your data, you are ready to focus on optimizing queries'
performance. This topic is important because when you prepare data for reporting or any
other further use and you need to refresh data or to retrieve subsets of filtered data, you
need to think about and design Power Query steps in a way that helps you to avoid slow
queries and suboptimal performance for end users. In this chapter, we will learn how to
use concepts such as parameters and query folding that can help you improve queries'
loading times.

In particular, you will explore the following performance optimization options within
Power Query:

Setting up parameters

Filtering with parameters

Folding queries

Leveraging incremental refresh and folding

Disabling query load
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Technical requirements

For this chapter, you will be using the following:

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

The minimum requirements for installation are the following:

« NET Framework 4.6 (Gateway release August 2019 and earlier)
o NET Framework 4.7.2 (Gateway release September 2019 and later)

o A 64-bit version of Windows 8 or a 64-bit version of Windows Server 2012 R2 with
current TLS 1.2 and cipher suites

« 4 GB disk space for performance monitoring logs

You can find the data resources referred to in this chapter at https://github.com/
PacktPublishing/Power-Query-Cookbook/tree/main/Chapter06.

Setting up parameters

You have the possibility to manage in a flexible way which data to load in the model.

You can define parameters and use them in inputs for multiple transformations such as
filtering or enriching data. In this recipe, we will see how to define parameters and how to
use them when adding a conditional column based on some threshold values where you
want to add a flag for each value of an existing column.

Getting ready

For this recipe, you need to download the FactInternetSales CSV file.

In this example, we will refer to the C: \Data folder.


https://www.microsoft.com/en-us/download/details.aspx?id=58494
https://www.microsoft.com/en-us/download/details.aspx?id=58494
https://github.com/PacktPublishing/Power-Query-Cookbook/tree/main/Chapter06
https://github.com/PacktPublishing/Power-Query-Cookbook/tree/main/Chapter06
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How to doit...

Once you open your Power BI Desktop application, you are ready to perform the

following steps:

1. Click on Get data and select the Text/CSV connector:

Home Insert

Modeling View

| @G @ D

| Get
¢

datav

Clipboard

Excel Power Bl SQL Ente

datasets Server data

Common data sources

68
(¥

(&
®

Excel

Power Bl datasets
Power Bl dataflows
SQL Server
Analysis Services
Text/CSV

Web

OData feed

Blank query

Power Bl Template Apps @

More...

Figure 6.1 — Text/CSV connector
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2. Browse to your local folder where you downloaded the FactInternetSales
CSV file and open it. The following window with a preview of the data will pop up.
Click on Transform Data:

FactinternetSales.csv 0ox

File Origin Delimiter Data Type Detection

| 65001: Unicode (UTF-8) - | [comma - | [ Based on first 200 rows - &

ProductKey OrderDateKey DueDateKey ShipDateKey C Key Prom y Cur yKey SalesTerritoryKey SalesOrde
310 20101229 20110110 20110105 21768 1 19 6| 5043697
346 20101229 20110110 20110105 28389 1 39 7| 5043698
346 20101229 20110110 20110105 25863 1 100 1| 5043699
336 20101229 20110110 20110105 14501 1 100 4| 5043700
346 20101229 20110110 20110105 11003 1 6 9| 5043701
311 20101230 20110111 20110106 27645 1 100 4| 5043702
310 20101230 20110111 20110106 16624 1 6 9| 5043703
351 20101230 20110111 20110106 11005 1 6 9| 5043704
344 20101230 20110111 20110106 11011 1 6 9| 5043705
312 20101231 20110112 20110107 27621 1 100 4| 5043706
312 20101231 20110112 20110107 27616 1 100 4| 5043707
330 20101231 20110112 20110107 20042 1 98 10| 5043708
313 20101231 20110112 20110107 16351 1 6 9| 5043709
314 20101231 20110112 20110107 16517 1 6 9| 5043710
314 20110101 20110113 20110108 27606 1 100 1| 5043711
311 20110101 20110113 20110108 13513 1 29 8| s043712
310 20110102 20110114 20110109 27601 1 100 4| 5043713
311 20110102 20110114 20110109 13591 1 98 10| 5043714
314 20110102 | 20110114 20110109 16483 1 6 9| 5043715
311 20110102 | 20110114 20110109 16529 1 6 95043716,

< >

| Extract Table Using Examples | - | Transform Data | | Cancel |

Figure 6.2 - CSV data preview

3. Browse to the Home tab and click on Manage Parameters:

Home Transform Add Column View
w DR E (8

Close & New Recent  Enter Data source Manage
Apply ™  Source~ Sources~ Data settings Parameters ¥
Close New Query Data Sources  Parameters

Figure 6.3 - Manage Parameters button
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4. Create two parameters, Parameterl and Parameter2, and enter for each the
information seen in the following screenshots, and then click on OK:

X
Manage Parameters

123 Parameter2 Description

¥ Required
Type

Decimal Number ~

Suggested Values

Current Value
3000 |

W (o

Manage Parameters

New

123 Parameter1

Name

| Parameter2

Description

™ Required

Type
Decimal Number ~

Suggested Values

Current Value
| 3500 |

C =y

Figure 6.4 - (Left) Parameter] creation. (Right) Parameter2 creation

5. You will see that two new elements, Parameter1 (3000) and Parameter2 (3500), are
visible in the Power Query window in the Queries pane.

Queries [3] <

1 FactinternetSales

Parameter? (3500)

Current Value

3000

Manage Parameter

Figure 6.5 — Parameters in the Queries pane
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6. Now, select the Fact InternetSales query (above Parameter 1 (3000)), browse
to the Add Column tab, and click on Conditional Column, as seen in the
following screenshot:

Home Transform Add Column View
r —‘ r } W Fiz} Conditional Column
| | A

1
U; Index Column ~

Column From Custom Invoke Custom

Examples~ Column  Function Wil L Loeme ol

General

Queries [3] < f

] FactinternetSales M. 123 ProductKey
ParameterT (3000)

—

Parameter? (3500)

o= I I N = L T I - S U5 I 6

Figure 6.6 - Adding a conditional column

7. Create a conditional column, SalesLevel, and enter the values for each
condition, as shown in the following screenshot, and then click on OK:
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Add Conditional Column

Add a conditional column that is computed from the other columns or values.

New column name

Saleslevel

Column Name

Operator

Value

I |Sa|esAm0unt - | |is greater than ~ | - |Parameter2 - | Then

Else If |Sa|esAmount - | |is greater than ~ | - |Parameter1 - | Then

Add Clause

Else &

ﬁé v || Low

X

Qutput ()
125 - || High

;55 * || Medium

=y

Figure 6.7 — Add Conditional Column window

The conditional columns allow us to define three labels, High, Medium, or Low, for
each SalesAmount value depending on the values of the parameters we define.

8. You will see a new column in the Fact InternetSales query, called
SalesLevel, with values that reflect different labels according to the value
contained in the SalesAmount column, as in the following screenshot:

Queries [3] <

T FactinternetSales =.

ParameterT (3000) 1

Parameter? (3500) 2
3
A
5
6
7
8
9
10
1
12
13
14
15

fx

= Table.AddColumn(#"Changed Type",

E‘ E% ShipDate lz‘

195 salesLevel E‘

v

/2011 00:00:00
/2011 00:00:00
/2011 00:00:00
/2011 00:00:00
/2011 00:00:00
/2011 00:00:00
/2011 00:00:00
/2011 00:00:00
/2011 00:00:00
/2011 00:00:00
/2011 00:00:00
/2011 00:00:00
/2011 00:00:00
/2011 00:00:00
/2011 00:00:00

05/01/2011 00:00:00
05/01/2011 00:00:00
05/01/2011 00:00:00
05/01/2011 00:00:00
05/01/2011 00:00:00
06/01/2011 00:00:00
06/01/2011 00:00:00
06/01/2011 00:00:00
06/01/2011 00:00:00
07/01/2011 00:00:00
07/01/2011 00:00:00
07/01/2011 00:00:00
07/01/2011 00:00:00
07/01/2011 00:00:00
08/01/2011 00:00:00

27 COLUMNS, 999+ ROWS  Column profiling based on top 1000 rows

High
Medium
Medium
Low
Medium
High
High
Medium
Medium
High
High
Low
High
High
High

Figure 6.8 - New added column

~

Query Settings X
4 PROPERTIES

Name

FactinternetSales

All Properties

4 APPLIED STEPS

Source &
Promoted Headers &
Changed Type

X Added Conditional Column

PREVIEW DOWNLOADED AT 17:05
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9. Select Parameter2 and edit the value by entering 3350, and then press the Enter
button on your keyboard.

Queries [3] <

Current Value

] FactinternetSales |3350 |
Parameter1 (3000)

e e

Figure 6.9 — Editing the parameter value

10. Select the FactInternetSales query and browse to the SalesLevel column
that you created in the previous steps. See how the labels have changed according to
the value of Parameter2.

Queries [3] < | X v fx | | = Table.AddColumn(#"Changed Type", ﬂ Query Settings X
_ = ng% Eh— ] 4 PROPERTIES
Parameter1 (3000) 1 | /2011 00:00:00 05/01/2011 m;mﬁ o
Parameter? (3350) 2 | /2011 00:00:00 05/01/2011 00:00:00 | High A ‘ Factinternetsales |
3 | /2011 00:00:00 05/01/2011 00:00:00 | High All Properties
4 | /2011 00:00:00 05/01/2011 00:00:00 | Low
5 | /2011 00:00:00 05/01/2011 00:00:00 | High 4 APPLIED STEPS
6 |/201100:00:00 06/01/2011 00:00:00 | High Source #
7 | /2011 00:00:00 06/01/2011 00:00:00 | High Paneied) [ezile #
8 |/2011 00:00:00 06/01/2011 00:00:00 | High Changed Type
9 | /2011 00:00:00 06/01/2011 00:00:00 | High
10 | /2011 00:00:00 07/01/2011 00:00:00 | High
11 | /2011 00:00:00 07/01/2011 00:00:00 | High
12 | /2011 00:00:00 07/01/2011 00:00:00 | Low
13 | /2011 00:00:00 07/01/2011 00:00:00 | High
14 | /2011 00:00:00 07/01/2011 00:00:00 | High v
15 | /2011 00:00:00 08/01/2011 00:00:00 | High
1 £ >
27 COLUMNS, 999+ ROWS  Column profiling based on top 1000 rows PREVIEW DOWNLOADED AT 17:20

Figure 6.10 — Updated labels

Parameters are useful because, as you saw in this example, they allow us to dynamically
change thresholds and to apply a transformation without the need for editing it manually
with static values, but rather adapting it with parameters.
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Filtering with parameters

Parameters are a key functionality when it comes to the definition of dynamic filtering

logic. You can create parameters that will be used to filter and load data according to
predefined values. This way, you will be able to work on a subset of data optimizing
general queries' performance.

In this recipe, you will see how to create a parameter over a key value, for example, a

product key.

Getting ready

For this recipe, you need to download the Fact InternetSales CSV file.

In this example, we will refer to the C: \Data folder.

How to doit...

Once you open your Power BI Desktop application, you are ready to perform the

following steps:

1. Click on Get data and select the Text/CSV connector.

Home Insert Modeling View
B e DE
B ' Get Excel PowerBl SQL Ente
¥ Format painte datav datasets Server data

Clipboard
Common data sources

Excel
d% Power Bl datasets

[?n Power Bl dataflows
[E SQL Server
[% Analysis Services

[By Texvcsv

[& web
[& OData feed

IB Blank query
EE Power Bl Template Apps @

More...

Figure 6.11 — Text/CSV connector
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2. Browse to your local folder where you downloaded the FactInternetSales.
csv file and open it. The following window with a preview of the data will pop up.
Click on Transform Data.

FactinternetSales.csv 0ox

File Origin Delimiter Data Type Detection

| 65001: Unicode (UTF-8) A | | Comma - | | Based on first 200 rows - Eé

Prod y | Order y | DueDateKey | ShipD y C Key  Pi ionKey | C yKey | SalesTerritoryKey | SalesOrdei
310 20101229 20110110 20110105 21768 1 19 6| S043697
346 20101229 20110110 20110105 28389 1 39 7| 5043698
346 20101229 20110110 20110105 25863 1 100 1|5043699
336 20101229 20110110 20110105 14501 1 100 4| 5043700
346 20101229 20110110 20110105 11003 1 & 9| 5043701
311 20101230 20110111 20110106 27645 1 100 4| 5043702
310 20101230 20110111 20110106 16624 1 915043703
351 20101230 20110111 20110106 11005 1 9|5043704
344 20101230 20110111 20110106 11011 1 9| 5043705
312 20101231 20110112 20110107 27621 1 100 4| 5043706
312 20101231 20110112 20110107 27616 1 100 4| 5043707
330 20101231 20110112 20110107 20042 1 98 10| 5043708
313 20101231 20110112 20110107 16351 1 9| 5043709
314 20101231 20110112 20110107 16517 1 [ 9| 5043710
314 20110101 20110113 20110108 27606 1 100 1|5043711
311 20110101 20110113 20110108 13513 1 29 8| 5043712
310 20110102 20110114 20110109 27601 1 100 4| 5043713
311 20110102 20110114 20110109 13591 1 98 10| 5043714
314 20110102 20110114 20110109 16483 1 & 9| 5043715
311 20110102 20110114 20110109 16529 1 [ 9| 5043716 Vv

e | >

| Extract Table Using B(amplesl - | Transform Data | | Cancel |

Figure 6.12 — CSV data preview

3. Browse to the Home tab and click on Manage Parameters.

Home Transform Add Column View
i s [0 [2

Close & Recent  Enter Data source Manage
Apply ~ Source Sources ™ Data settings Parameters ™
Close New Query Data Sources  Parameters

Figure 6.13 - Manage Parameters button
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4. Create a parameter called ProductKey, select Decimal Number for Type
from the relative drop-down section, select List of values from the Suggested
Values dropdown, and enter the values 310, 346, and 336, as shown in the
following screenshot:

Manage Parameters

New Name

| f? ProductKey x | ProductKey

Description

¥ Required
Type
| Decimal Number - |

Suggested Values

| List of values v |

310
346
336

W N -

*

Default Value
Current Value

| Enter or select a value j

Figure 6.14 — Manage Parameters window




192 Optimizing Power Query Performance

5. Select the value 310 from the dropdowns for both Default Value and Current
Value and click on OK.

Default Value
310 hd

Current Value

310 -

Figure 6.15 — Defining default and current values

6. Browse to the Queries pane, select the ProductKey (310) parameter, and observe
how you can select one of the three values you defined for that parameter, as shown
in the following screenshot:

Queries [2] <

Current Value

N FactinternetSales 310 -

346
336

Figure 6.16 — ProductKey parameter
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7. From the Queries pane, select the Fact InternetSales query. Then, select the
ProductKey column from the query selected. Then, click on the drop-down icon
on the right part of the ProductKey column and click on Number Filters and
then Equals..., as shown in the following screenshot:

Queries [2] < X v fx = Table.TransformColumnTypes(#"Promoted
123 OrderDateKey E 123
ort Ascendin 20101229
A| Sort Ascending
%| Sort Descending 20101229
Clear Sort 20101229
20101229
Yx Clear Filter
20101229
Remove Empty 20101230
Number Filters » E— M
| Search Does Not Equal... il
¥ (Select All) Greater Than... —
¥ 310 A Greater Than Or Equal To... |
¥ 311 Less Than... M
ess Than Or Equal To...
W 312 Less Than Or Equal T
M 313 il
¥ 314 Between... i
¥ 320 | I

Figure 6.17 - Filtering the ProductKey column
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8. Click on the type of value you want to base your equality on (the default one is 1.2)
and select Parameter.

Filter Rows

Apply one or more filter conditions to the rows in this table.

@® Basic O Advanced

Keep rows where 'ProductKey'

| equals h | 12 ~ || Enter or select a value T|

1.2 Decimal Number

®And OOr

-
| | New Parameter...

Figure 6.18 - Filter Rows window

9. ProductKey will be selected automatically since it is the only parameter in the
current session. After this, click on OK.

Filter Rows 8

Apply one or more filter conditions to the rows in this table.

® Basic O Advanced

Keep rows where 'ProductKey’

|equals v | | hd ” ProductKey v |

®And OoOr

| - | |1.2 - ” Enter or select a vat'ue7|

Figure 6.19 - Filtering with parameters
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10. You can see how the ProductKey column is filtered on the current value 310 that

we defined previously:

Queries [2] < X v k&

= Table.Se

ProductKey (310)

-

310

310

310

310

310

310

310

310

W e Nlon | v e W o

310

—
L=

310

-
—

310

-
("]

310

-
W

310

-
£

310

-
[ %]

310

—
=)

310

-
=l

310

-
o

310

Figure 6.20 - Filtered column

11. Select the ProductKey (310) parameter on the Queries pane and change the value
of the parameter from the drop-down section by selecting 346.

Queries [2] <

] FactinternetSales

Current Value

310

310

336

Figure 6.21 - Selecting a parameter value
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12. Select the FactInternetSales query and observe how the filtered data changes.

Queries [2] < fx = Table.Sel
7] FactinternetSales ™. 123 ProductKey @
ProductKey (346) 1 346

2 346
3 346
A 346
5 346
6 346
7 346
8 346
9 346
10 346
11 346
12 346
13 346

Figure 6.22 - Filtered column

You can see how it is easy to dynamically apply filters with the use of parameters by
defining a list of values.

In this example, we used a list of three ProductKey values that we created manually, but
what if we want to retrieve this list from an external query?

You can do that by performing the following steps:

1. Go to the query settings on the right pane of the Power Query UI and delete the
Filtered Rows step.
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4 PROPERTIES
Name

FactinternetSales
All Properties

4 APPLIED STEPS

Source °
Promoted Headers
Changed Type

X Filtered Rows e

Figure 6.23 - Deleting the Filtered Rows step
2. Right-click on the ProductKey column and click on Add as New Query.

Queries [2] < X v fx = Table.TransformColumnTypes (#"Promot
O Factinternetsales . : -
=g Copy
ProductKey (346) 1 -
P ,'< Remove
Remove Other Columns
3 Duplicate Column
4 Eﬂ Add Column From Examples...
5
Remove Duplicates
6
Remove Errors
7
B Change Type v
Transform v
9
10 1, Replace Values...
Replace Errors...
11
12 = Group By...
13 Fill v
14 85 Unpivot Columns
15 Unpivot Other Columns
- Unpivot Only Selected Columns
17 =] Rename...
18 Move ’
19 Drill Down
2 | AddasNewQuey |

Figure 6.24 — Adding a column as a new query
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3. Alist will be generated with unique columns containing ProductKey values.
Rename the query ProductKeyList.

R FactinternetSales
ProductKey (346)

ProductKeyList

ol
1 310
2 346
3 346
4 336
5 346
6 311
7 310
8 351
9 344
10 312
11 312
12 330

Figure 6.25 — Renaming a list

4. Right-click on List and click on Remove Duplicates in order to have unique

values only.

1
22

A
z

z
A

B

(ST o= N = T = VS B\ B

-
HH

-
=]

Eopy Entire List
El To Table

Replace Values...

Sort Ascending
Sort Descending

Keep Top ltems...

Keep Range of Items...

Remove Top ltems...

Remove Alternate ltems...

Figure 6.26 —- Remove Duplicates
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5. Browse to the Home tab and click on Manage Parameters.

Home Transform Add Column View
iz D OB & B
1 -~ © e 5

Close & Recent  Enter Data source Manage
Apply ~ Sou rce ™ Sources ™ Data settings Parameters ~
Close New Query Data Sources  Parameters

Figure 6.27 — Manage Parameters button

6. Edit the ProductKey parameter by selecting Query from the drop-down section
of the Suggested Values field.

Manage Parameters

New Name

|123 ProductKey x |Product|(ey

Description

M Required

Type
| Decimal Number -

Suggested Values

List of values -

Any value

List of values

3 336

*

Figure 6.28 — Values from a query
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7. 'Then, select ProductKeyList from the drop-down section of the Query field and
click on OK to create the parameter.

Manage Parameters
New Name

| 123 ProductKey x | ProductKey

Description

M Required
Type
| Decimal Number - |

Suggested Values

| Query - |
Query @O
| 346 |

Figure 6.29 - Selecting ProductKeyList for Query

8. From the Queries pane, select the Fact InternetSales query. Then, select the
ProductKey column from the same query. Then, click on the drop-down icon on
the right part of the ProductKey column and click on Number Filters and then
Equals..., as shown in the following screenshot:
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Queries [2] <

= Table.TransformColumnTypes(#"Promoted

4| Sort Ascending

Z| Sort Descending
Clear Sort

YX Clear Filter
Remove Empty

Number Filters

123 OrderDateKey [~]]123

20101229

20101229

20101229

20101229

20101229

20101230

Equals...

| Search

Does Not Equal...

M (Select All)
M 310
¥ 311
M 312
M 313
M 314
M 320

Greater Than... B

>

Greater Than Or Equal To...
Less Than...
Less Than Or Equal To...

Between...

Figure 6.30 - Filtering a column

9. Click on the type of value you want to base your equality on and select Parameter.

Filter Rows

Apply one or more filter conditions to the rows in this table.

® Basic O Advanced

Keep rows where 'ProductKey'

| equals

12 ~ | | Enter or select a value T|

®And OOr

1.2 Decimal Number

New Parameter...

Figure 6.31 - Filter Rows window
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10. ProductKey will be selected automatically since it's the only parameter in the
current session. After this, click on OK.

) X
Filter Rows

Apply one or more filter conditions to the rows in this table.

® Basic 'O Advanced

Keep rows where 'ProductKey’

|equals v | | v || ProductKey v |

®And OOr

| A | |1.2 h || Enter or select a value T|

Figure 6.32 - Using a parameter as a filter

11. Browse to the Home tab, click on the Manage Parameters dropdown, and then
click on Edit Parameters.

Home Transform Add Column View
w0 E (& | B
1 © o =

Close & New Recent  Enter Data source Manage
Apply ™  Source~ Sources ™ Data settings Parameters ™

Close New Query Manage Parameters

. Edit Paramet
Queries [3] < It rarameters

Mew Parameter

Figure 6.33 - Edit Parameters button
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12. Click on the dropdown and observe how you can now choose among ProductKey
values from the list we extracted from the FactInternetSales query.

Edit Parameters

ProductKey
346 he
310
346 o)
336 o
311
351
2011| 344 110 27668 1
2011| 312 110 27612 1
2011 330 110 13264 1
2011|313 110 13590 1
2011| 314 111 13581 1
2011|332 111 14520 1
2011| 350 111 16520 1
2011|347 112 13258 1
2011 °® 112 14560 1
326
2011 112 16607 1
342
2011 113 27666 1
328
2011 113 11238 1
338
2011 113 25861 1
348 v
2011 5,4 113 16629 1

X

Figure 6.34 - Edit Parameters window

You can see how you can adapt parameters to different use cases. You can also create
multiple parameters and apply combinations of filters to the same query.

Folding queries

You often connect to relational sources, and it is important to know how to leverage query

folding in order to retrieve data from the sources with Power Query steps that act as a

single query statement. Query folding helps us to push more steps toward the origin data
source in order to reduce the number of steps processed by the Power Query engine.

In this recipe, you will see how to perform query folding and how to control it.
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Getting ready

In this recipe, you need to connect to an Azure SQL database that you can recreate in
your environment with the Adventureworks . bacpac file.

How to doit...

Once you open your Power BI Desktop application, you are ready to perform the
following steps:

1. Click on Get data and then More... to access the Get Data window and see the
complete list of connectors.

File Home Insert Modeling View

Bit T @R @

O, B 5 L8

Paste S Get Excel Power Bl SQL Enter
¥ Format painter | dataw datasets Server data
Clipboard

Common data sources

I__ﬁ Excel
E I'_'Ilé Power Bl datasets

ﬁg [%v Power Bl dataflows
@ Dataverse
[B

SQL Server

[% Analysis Services

[B Texvcsv
[® Web

[B opata feed
[B Blank query

E(E Power Bl Template Apps @

More...

Figure 6.35 — Power BI connectors
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2. Browse to the Azure SQL database connector, select it, and click on Connect.

Get Data X

| Search | Azure
B} Azure SQL database
All A
File Import data from an Azure SQL database. I
%= Azure Analysis Services database
Database
B3 Azure Database for PostgreSQL
Power Platform
] ) [EH Azure Table Storage
Online Services
Q Azure Cosmos DB
Other
X Azure Data Explorer (Kusto)
E Azure Data Lake Storage Gen2
n Azure Data Lake Storage Gen1
%* Azure HDInsight (HDFS)
%7 Azure HDInsight Spark
@ HDInsight Interactive Query
° Azure Cost Management
g Azure Databricks
@ Azure Time Series Insights (Beta) v

Certified Connectors Template Apps -

Figure 6.36 — Azure SQL database connector
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3. Enter your server and database information, flag Import for Data Connectivity
mode, and then click on OK.

SQL Server database 8

Server (i)

ABc ~ || adventureworksprova.database.windows.n

Database (optional)

AB- ~ | Adventureworks

Data Connectivity mode ()

O DirectQuery

I» Advanced options

QK Cancel

Figure 6.37 — SQL Server database information

4. Authenticate with your preferred authentication method. In this example, I'm using
the Microsoft account authentication.

SQL Server database X

Windows adventureworksprova.database windows.net

BRiEhEE You're already signed in.

| Sign in as different user |

Microsoft account

- - e

Figure 6.38 — SQL Server database authentication




Folding queries 207
5. Select the Fact InternetSales table from the database and click on
Transform Data.
Navigator O X
| A | FactinternetSales B
Display Options ~ D’i Preview downloaded on Sunday, 4 April 2021
L1 B4 DimPromotion ProductKey |OrderDateKey DueDateKey ShipDateKey  CustomerKey |Promot
n @ DimReseller xR 310 20101229 20110110 20110105 21768
n @ DimSalesReason 346 20101229 20110110 20110105 28389
346 20101229 20110110 20110105 25863
O = DimSalesTerritory
336 20101229 20110110 20110105 14501
O 2 DimScenario
346 20101229 20110110 20110105 11003
O B2 FactAdditionalinternationalProduc... 311 20101230 20110111 20110106 27645
n @ FactCallCenter 310 20101230 20110111 20110106 16624
O FactCurrencyRate 351 20101230 20110111 20110106 11005
344 20101230 20110111 20110106 11011
O E Factfinance
312 20101231 20110112 20110107 27621
¥ [ ractinternetSales
312 20101231 20110112 20110107 27616
O E= FactintemetSalesReason 330 20101231 20110112| 20110107 20042
n @ FactProductInventory 313 20101231 20110112 20110107 16351
O FactResellerSales 314 20101231  20110112| 20110107 16517
O FactResellersalesxL CCI © The datain the preview has been truncated due to size limits.
O EE FactResellerSalesXL_PageCompres...
O 2 ractSalesQuota
OE FactSurveyResponse
O E NewFactCurrencyRate
OB ProspectiveBuyer
O EE sysdiagrams v
< [ >

Select Related Tables

- |Transforrn Data | | Cancel |

Figure 6.39 — Selecting tables from a database




208 Optimizing Power Query Performance

6. Go to APPLIED STEPS and right-click on the Navigation step. You can see that

you are able to select View Native Query and this means that query folding is
now active:

Query Settings X
4 PROPERTIES

Name

‘ FactinternetSales |

All Properties
4 APPLIED STEPS

‘ Source 8+ |

4  Edit Settings

=] Rename
< Delete
Delete Until End

Insert Step After

~  Move before

v Move after

Extract Previous

Diagnose
Er“@ Properties...

Figure 6.40 - View Native Query
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Select the ProductKey column, click on the filter dropdown, select the first four
values, as shown in the following screenshot, and click on OK:

Queries [1] < X v i = Adventureworks{[Schema="dbo",Iter
123 OrderDateKey [~]
4| Sort Ascending 20101229
2| Sort Descending 20101229
Clear Sort 20101229
20101229

Y Clear Filter
20101229
Remove Empty 20101230
Number Filters 4 20101230
20101230

| Search

20101230
W (Select All) A 20101231

¥ 310
20101231
¥ 31 20101231
: 312 20101231

313
n 214 20101231
n 220 20110101
n 32 20110101
n 324 20110102
n 326 20110102
n 128 20110102
n 330 20110102
n 312 20110102
n 334 20110103
n 336 20110103
n 338 20110103
O 340 v 20110103
L B ¥ ] 20110104
A List may be incomplete. Load more 20110104
20110104

e

20110105

Figure 6.41 - Filtering the ProductKey column
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8. Go to the APPLIED STEPS section in the right pane in the Power Query U], right-
click on the Filtered Rows step, as in Step 6, and click on View Native Query. The
Native Query window will pop up, where you can see what the statement that is
executed against the data source is:

Native Query

select [_].[Productkey],
_].[orderDatekey],
_].[DueDateKey],
_].[shippatekey],
_].[customerkey],
_].[PromotionKey],
_].[currencykey],
_].[salesTerritoryKey],
_].[salesorderNumber],
_].[salesoOrderLineNumber],
_].[RevisionNumber],
_].[orderQuantity],
_].[unitPrice],
_].[ExtendedAmount],
_].[unitPriceDiscountPct],

_].[DiscountAmount],

_].[ProductStandardcCost],

_]-[TotalProductCost],

_].[salesAmount],

_].[TaxAmt],

_].[Freight],

_].[carrierTrackingNumber],

_].[customerPONumber],

_].[orderDate],

_].[DueDate],

_].[shippate]

from [dbe].[FactInternetSales] as [_]

where ([_].[Productkey] = 31@ or [_].[ProductkKey] = 311) or ([_].[Productkey] = 312 or [_].[Productkey] = 313)

OK

Figure 6.42 — Native query details

When you apply a filter, it is like you are applying a WHERE statement toward the database.
You can also select columns, group data, merge queries with JOIN statements, pivot and
unpivot, and achieve query folding. If you change the data type, you will see how query
folding will be disabled. Go through the following example:

1. Go to the OrderDateKey column, browse to the Transform tab, and click on
Split Column and By Number of Characters.
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Home Transform Add Column View Tools Help

% @ EH Transpose Data Type: Whole Number ~ 1, ; Replace Values ~ % Unpivot Columns ~ ""‘
CE Reverse Rows @ Detect Data Type Fill = E!)a Move ~ |— —|
Group Use First Row Split
By ® as Headers %B Count Rows =] Rename % Pivot Column Convert to List CoIlE’mn -
Table Any Column By Delimiter
. By Number of Characters
Queries [1] < fx = Table.SelectRows( ”
By Positions
F FactinternetSales FH. 123 ProductKey 123 OrderD By Lowercase to Uppercase
1 310 By Uppercase to Lowercase
311 By Digit to Non-Digit
310

Figure 6.43 - Split Column button

By Non-Digit to Digit

2. Enter 4 for Number of characters, flag Once, as far left as possible, and click on OK.

Split Column by Number of Char

acters

Specify the number of characters used to split the text column.

Number of characters
4

Split
® Once, as far left as possible
O Once, as far right as possible:
O Repeatedly

I> Advanced options

oK

Figure 6.44 - Split Column by Number of Characters

Cancel

X
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3. Go to APPLIED STEPS and right-click on the Navigation step. You can see that
you can't select View Native Query and this means that you can't leverage query
folding, as shown in the following screenshot:

4 APPLIED STEPS

Source
Navigation
Filtered Rows

R

Split Column by Position
> Changed Type
Edit Settings
=]l Rename
X Delete
Delete Until End

Insert Step After

~  Move before

v Move after
Extract Previous

g View Native Query
Diagnose
E:b"@ Properties...

Figure 6.45 - View Native Query disabled

When you perform some changes on the data, when you add columns and enrich

the content of your queries, you will probably lose the query folding feature. The best
practice is to perform the steps when query folding is active at the beginning in order
to send a single statement to the data source, and this will end up improving the overall
performance, both in Import and Direct Query mode.

Leveraging incremental refresh and folding

When you load data from Power Query, you do not perform a one-time load, but usually,
you need to refresh data in order to load new data or to update existing data. When
loading data incrementally, it is possible to leverage parameters and query folding in
order to optimize and retrieve data quickly. In this recipe, we will see how to set up time
parameters and incremental refresh.
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Getting ready

In this recipe, you need to connect to an Azure SQL database that you can recreate in your
environment with the Adventureworks .bacpac file.

How to doit...

Once you open your Power BI Desktop application, you are ready to perform the
following steps:

1. Click on Get data and click on More... to access the Get Data window and to see
the complete list of connectors.

File Home Insert Modeling View

mAe |G @

Paste [EC Get Excel PowerBl SQL Enter
<¥ Format painter | datas datasets Server data
Clipboard

Common data sources

Excel
E ﬁé Power Bl datasets

ﬁE I:%l Power Bl dataflows
@ Dataverse
[B

SQL Server

I:% Analysis Services

[ text/csv
[® web

[B opata feed
[B Blank query

E(E Power Bl Template Apps @

More...

Figure 6.46 — Power BI connectors
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2. Browse to the Azure SQL database connector, select it, and click on Connect.

Get Data

| Search |

All

File

Database
Power Platform
Online Services

Other

Certified Connectors

Azure

Azure SQL database

>

| Import data from an Azure SQL database. I

2

FEEH4«EHHAGO

® @ e 8 %<

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
Azure Data Lake Storage Gen1
Azure HDInsight (HDFS)

Azure HDInsight Spark
HDInsight Interactive Query
Azure Cost Management
Azure Databricks

Azure Time Series Insights (Beta)

Template Apps

<

Figure 6.47 — Azure SQL database connector
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3. Enter your server and database information, flag Import for Data Connectivity
mode, and then click on OK.

SQL Server database 8

Server ()

|A5c h ” adventureworksprova.database.windows.nl

Database (optional)
|AB(; - || Adventureworks |

Data Connectivity mode (0

O DirectQuery

I> Advanced options

Figure 6.48 — SQL Server database information

4. Authenticate with your preferred authentication method. In this example, I'm using
the Microsoft account authentication:

SQL Server database pid

Windows adventureworksprova.database. windows.net

You're already signed in.
Database Y19

| Sign in as different user |

Microsoft account

Save Cancel

Figure 6.49 — SQL Server database authentication
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5. Select the FactInternetSales table from the database and click on
Transform Data.

Navigator

Display Options ~

[ =
O
o=
O
o=
o=
o=
o=
O

DimPromotion
DimReseller
DimSalesReason
DimSalesTerritory

DimScenario

FactAdditionallnternationalProduc...

FactCallCenter
FactCurrencyRate

FactFinance

| =

FactinternetSales

m ]
O
o=
O
o=
o=
o=
o=
O
o=

FactinternetSalesReason
FactProductinventory
FactResellerSales

FactResellerSalesXL CCl

FactResellerSalesXL_PageCompres...

FactSalesQuota
FactSurveyResponse
NewFactCurrencyRate
ProspectiveBuyer

sysdiagrams

Select Related Tables

0o X
FactinternetSales &
Preview downloaded on Sunday, 4 April 2021
ProductKey OrderDateKey DueDateKey |ShipDateKey  CustomerKey Promot
310 20101229 20110110 20110105 21768
346 20101229 20110110 20110105 28389
346 20101229 20110110 20110105 25863
336 20101229 20110110 20110105 14501
346 20101229 20110110 20110105 11003
311 20101230 20110111 20110106 27645
310 20101230 20110111 20110106 16624
351 20101230 20110111 20110106 11005
344 20101230 20110111 20110106 11011
312 20101231 20110112 20110107 27621
312 20101231 20110112 20110107 27616
330 20101231 20110112 20110107 20042
313 20101231 20110112 20110107 16351
314 20101231 20110112 20110107 16517
@ The datain the preview has been truncated due to size limits.
< >

- |Transfonn Datal | Cancel |

Figure 6.50 - Selecting tables from a database
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6. Browse to the Home tab and click on the Manage Parameters button.

Home Transform Add Column View Tools
iz D SE & H | L
o ® o O c

Close & Recent  Enter Data source Manage Refresh
Apply ~ SDurce v Sources™ Data settings Parameters ¥| Preview *

Close New Query Data Sources  Parameters

Figure 6.51 — Manage Parameters button

7. Create a RangeStart parameter with Date/Time for Type and Any value for
Suggested Values and enter 29/12/2010 00:00:00 for Current Value, as
shown in the following screenshot:

Manage Parameters

New Name

Eé% RangeStart X RangeStart

Description

¥ Required

Type
| Date/Time - |

Suggested Values

| Any value v |

Current Value
29/12/2010 00:00:00

Figure 6.52 — Creating the RangeStart parameter
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8. Create a second parameter, RangeEnd, with the same settings as the previous one,
and then enter 05/01/2011 00:00:00 for Current Value and click on OK.

X
Manage Parameters
New Name
EEJ% RangeStart |RangeEnd

| EEJ% RangekEnd x Description

¥ Required

Type

| Date/Time A |
Suggested Values

| Any value v |

Current Value
| 05/01/2011 00:00:00 |

Figure 6.53 — Creating the RangeEnd parameter
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9. Select the FactInternetSales query and select the OrderDate column. Click
on the filter icon, then Date/Time Filters, and then Custom Filter....

IEI AB- CustomerPONumber E EE% OrderDate E Eﬁ% DueDate E Eﬂ
8] Sort Ascending 10/01/2011 00:00:00
ﬁl Sort Descending 10/01/2011 00:00:00

Clear Sort 10/01/2011 00:00:00

10/01/2011 00:00:00

Y;K Clear Filter
10/01/2011 00:00:00

Remove Empty 11/01/2011 00:00:00

Date/Time Filters » Equals..
Search Before...
¥ (Select All) R After...
¥ 29/12/2010 00:00:00 Between...
¥ 30/12/2010 00:00:00 In the Next...
v 31/12/2010 00:00:00 In the Previous..
¥ 01/01/2011 00:00:00
¥ 02/01/2011 00:00:00 Is Earliest
~ 03/01/2011 00:00:00 Is Latest
¥ 04/01/2011 00:00:00 Is Not Earliest
+~ 05/01/2011 00:00:00
/01/ Is Not Latest
' 06/01/2011 00:00:00
¥ 07/01/2011 00:00:00 Year r
~ 08/01/2011 00:00:00 Quarter »
¥ 09/01/2011 00:00:00 Month ,
¥ 10/01/2011 00:00:00 Week ,
~ 11/01/2011 00:00:00
Day »
~ 12/01/2011 00:00:00
¥ 13/01/2011 00:00:00 v Hour '
Minute »
. List may be incomplete. Load more
‘ Second »

oK Custom Filter...

Figure 6.54 — Applying Custom Filter...
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10. The Filter Rows window will pop up. Enter the two parameters as filter options, as
shown in the following screenshot, and click on OK to apply the custom filters:

) X
Filter Rows

Apply one or more filter conditions to the rows in this table.

® Basic O Advanced

Keep rows where ‘OrderDate’

| is after or equal to v | | v ” RangeStart ™~

®And OOr

|is before v | | ‘l RangeEnd ~
RangeStart

Figure 6.55 - Filter Rows window
In this way, we are defining a subset of data between a range defined by the
parameters. The values of those parameters are not important at this time, because
this acts just as a sample subset of data that will be managed by the incremental
refresh rule that will be set later.

11. Click on Close & Apply to load all the queries within the model.

Home Transform
iz D o B

Close & Recent  Enter
Apply ~ Source Sources ™ Data
Close New Query

Figure 6.56 — Close & Apply



Leveraging incremental refresh and folding 221

12. Go to the Fields section, right-click on the Fact InternetSales table, and click
on Incremental refresh.

Fields >
L Search

> B Factint

New measure

New column

New quick measure
Refresh data

Edit query

Manage relationships
Incremental refresh
Manage aggregations
Rename

Delete from model
Hide

Mark as date table >
View hidden

Unhide all

Collapse all

Expand all

Figure 6.57 — Setting up incremental refresh
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13. After having loaded the model with a sample subset of data defined by the two
parameters, you can now set up a rule that will be used when you refresh the data
from the Power BI service. You can select the table on which to apply the incremental
refresh, enable the feature, and define which rows to store based on a historical
period. In this case, we will store all data from the last 15 years. Then, you can
define which time range to consider when refreshing data. In this case, we defined
a 2-month refresh range, which means that RangeStart and RangeEnd, the two
date parameters defined previously, will adapt to this rule and that subset of data
will be updated and added. Once you set this up, leave unflagged the optional
settings (Detect data changes, which allows you to update data that has changed,
and Only refresh complete months), as shown in the following screenshot, and click
on Apply all:

X
Incremental refresh

You can improve the speed of refresh for large tables by using incremental refresh. This setting will apply once
you've published a report to the Power Bl service.

@ Once you've deployed this table to the Power Bl service, you won't be able to download it back to
Power Bl Desktop. Learn more

Table Incremental refresh

‘ FactinternetSales V| ) On

Store rows where column "OrderDate” is in the last:

‘1 5 | Years v |

Refresh rows where column "OrderDate" is in the last:

‘2 | Months v |

| | Detect data changes Learn mare

| | Only refresh complete months Learn more

Apply all Cancel

Figure 6.58 - Incremental refresh details
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Once you publish the model on the Power BI service, you will be able to trigger the refresh
from there and update data quickly. Query folding is key to achieve this functionality
because when you send the refresh query to the source, you will be applying a filter that
will be included in the statement sent to the source.

Disabling query load

Queries' loads can be heavy and sometimes refreshing some tables can impact negatively
on performance. This is why it is important to know what data is concretely needed

for end users. It is common that you will need some queries just for transformations

in Power Query, but you won't need them in the final model. In this recipe, we will see
how you can use some queries for enriching data needed for reporting and how you can
disable the loading of this supporting table in order to reduce the impact on performance
and refreshing.

Getting ready

For this recipe, you need to download the following files:

e The FactInternetSales CSV file

e The DimTerritory CSV file

In this example, we will refer to the C: \Data folder.



224  Optimizing Power Query Performance

How to doit...

Once you open your Power BI Desktop application, you are ready to perform the
following steps:

1. Click on Get data and select the Text/CSV connector.

Home Insert Maodeling View
¢ BhaDE
[ Copy Get FExcel PowerBl SQL Ente
%‘ Format painter datﬂ L dal‘asE‘tS SEWEF data
Clipboard

Common data sources
Excel

ﬁ% Power Bl datasets
[Iii Power Bl dataflows
[B satserver

I:% Analysis Services
[} Texvesv

[& Web

[& OData feed
Blank query

EE Power Bl Template Apps @

Mare...

Figure 6.59 - Text/CSV connector

2. Browse to your local folder where you downloaded the FactInternetSales.csv
file and open it. The following window with a preview of the data will pop up. Click on
Transform Data.
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FactinternetSales.csv O X

File Origin Delimiter Data Type Detection

| 65001: Unicode (UTF-8) - | | comma - | | Based on first 200 rows - &

ProductKey OrderDateKey DueDateKey ShipDateKey CustomerKey Promoti Curr yKey SalesTerritoryKey SalesOrde
310 20101229 20110110 20110105 21768 1 19 6| 5043697
346 20101229 20110110 20110105 28389 1 39 7| 5043698
346 20101229 20110110 20110105 25863 1 100 1| 5043699
336 20101229 20110110 20110105 14501 1 100 4| 5043700
346 20101229 20110110 20110105 11003 1 6 9| 5043701
311 20101230 20110111 20110106 27645 1 100 45043702
310 20101230 20110111 20110106 16624 1 6 95043703
351 20101230 20110111 20110106 11005 1 6 9| 5043704
344 20101230 20110111 20110106 11011 1 6 9| 5043705
312 20101231 20110112 20110107 27621 1 100 4| 5043706
312 20101231 20110112 20110107 27616 1 100 4| 5043707
330 20101231 20110112 20110107 20042 1 98 10| 5043708
313 20101231 20110112 20110107 16351 1 6 9| 5043709
314 20101231 20110112 20110107 16517 1 6 9| 5043710
314 20110101 20110113 20110108 27606 1 100 15043711
311 20110101 20110113 20110108 13513 1 29 8| 5043712
310 20110102 20110114 20110109 27601 1 100 45043713
311 20110102 20110114 20110109 13591 1 98 10| 5043714
314 20110102 20110114 20110109 16483 1 6 9| 5043715
311 20110102 20110114 20110109 16529 1 6 9| 5043716 v

< I >

| Extract Table Using Examplesl - |Transfurm Data | | Cancel |

Figure 6.60 — CSV data preview

3. Repeat the previous two steps and load the DimTerritory.csv file.

4. Select DimTerritory in the Queries pane, browse to the Home tab, and click on the
Merge Queries button.

-

Y, EX =l Il % Data Type: Whole Number ~ ‘% Merge Queries
szl==sREl: |

@ Use First Row as ‘ % Merge Queries

Keep Remove Split  Group i
Rows~ Rows™ Column~ By =2 Replace Values é%i'_ Merge Queries as New
Reduce Rows Sort Transform Combine

Figure 6.61 — Merge Queries button
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5. 'The Merge window will pop up. Select FactInternetSales as the table to
merge with DimTerritory and select the SalesTerritoryKey column from
both tables. Select Left Outer (all from first, matching from second) and click on

OK.

Merge

Select a table and matching columns to create a merged table.

DimTerritory

SalesTerritoryKey SalesTerritoryAlternateKey SalesTerritoryRegion

1 1| Northwest
2 2 | Northeast
3 3| Central
4 4| Southwest
<
| FactinternetSales -

PromotionKey CurrencyKey SalesTerritoryKey SalesOrderNumber

1 19 6 5043697
1 39 7 5043698
1 100 1 5043699
1 100 4| 5043700
<
Join Kind
| Left Outer (all from first, matching from second) -

[0 Use fuzzy matching to perform the merge

I> Fuzzy matching options

+/ The selection matches 10 of 11 rows from the first table.

(2

SalesTerritoryCountry SalesTerritoryGrou

United States
United States
United States

United States

Figure 6.62 — Merge window

North America
MNorth America
North America

North America
>
(&

SalesOrderLineNumber RevisionNumb

1

1
1
1

Sl [ |
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Click on the expand button on the right side of the Fact InternetSales
column. Flag Aggregate, select Sum of TotalProductCost and Sum of
SalesAmount, and remove the flag from Use original column name as prefix, as

shown in the following screenshot:

El ABC SalesTerritoryGroup E_
m

| Search Columns to Aggregate

O Expand @ Aggregate

[0 = Sum of CurrencyKey

[0 = Sum of SalesTerritoryKey

O # Count of SalesOrderNumber

7 [0 = Sum of SalesOrderLineNumber
. [J = Sum of RevisionNumber

. [0 = Sum of OrderQuantity

. 0 = Sum of UnitPrice

- [0 = Sum of ExtendedAmount

[J = Sum of UnitPriceDiscountPct
0 = Sum of DiscountAmount

[0 = Sum of ProductStandardCost
M X Sum of TotalProductCost

¥ = Sum of SalesAmount

[0 = Sum of TaxAmt

[0 = Sum of Freight

[0 # Count of CarrierTrackingNumber
O # Count of CustomerPONumber

[ Use original column name as prefix

Figure 6.63 - Expanding columns
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7. You should see the two newly added columns in the DimTerritory query.

155 Sum of TotalProductCost ~ 155 Sum of SalesAmount ~

2130235,255 3649866,551
3629,7059 6532,4682
1649,9092 3000,8296

3346387,415 5718150,812
6906,4234 12238, 8496

1147923,361 1977844,862

1557752,993 2644017,714

1/706941,573 2894312,338

5375145,508 8061000,584

2001221,433 3391712,211

null null

Figure 6.64 — Newly added columns

8. Rename the DimTerritory query to Sales geography since it will be the
table that we will load in the data model.

Query Settings X

4 PROPERTIES

Name

Sales geography

Figure 6.65 — Renaming queries

9. Right-click on FactInternetSales in the Queries pane and observe how, if you
load the queries with the current setting, you will load both of the queries because
they have Enable load flagged.
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Queries [2]

1 Factl B
EH Sales

(&
iem

Copy
Paste

Delete

Rename

Enable load

Include in report refresh

Duplicate

Reference

Move To Group
Move Up

Move Down

Create Function...

Convert To Parameter

Advanced Editor

Properties...

Figure 6.66 — Enable load button

10. If you click on Enable load, you will remove the flag and you will see that the name
of the query will turn into italics, which means that if you load the queries with
these settings, you will only be loading the Sales geography query and not
FactInternetSales, which in this case was used only to enrich the other query.

Queries [2]

F Sales geography

x«fx[

Include in report refresh

Figure 6.67 — Enable load button disabled
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While using Power Query and performing data transformation steps, many queries will
be used to enrich others and there is no concrete need to load them all. This will leave
you with poor performance and high loading and refresh times and will increase the
complexity of the data model.

By disabling the loading of some queries, you won't lose the transformations applied, such
as the merge in this recipe, but you won't need to load a high-volume table.
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Leveraging the M
Language

Power Query is based on M language, which stands for Power Query Formula
Language. Every time you perform a Power Query step, you are essentially writing

M code. You can leverage the UI to transform your data without learning any M language
at all but gaining an understanding of it could help you to customize even more Power
Query transformations and perform quick corrections that are not possible with

the UI only.

In this chapter, we will give an outline of M coding, explaining its differences from Data
Analysis Expression (DAX) language (a familiar language to Power BI users), and you
will see how to use M code on existing queries and how to create queries from scratch.

You will explore M coding examples through the following recipes:

+ Using M syntax and the Advanced Editor
+ Using M and DAX - differences

« Using M on existing queries

o Writing queries with M

 Creating tables in M

» Leveraging M - tips and tricks
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Technical requirements

For this chapter, you will be using the following:
o Power BI Desktop: https://www.microsoft.com/en-us/download/
details.aspx?id=58494

o Minimum requirements for installation:

a) .NET Framework 4.6 (Gateway release August 2019 and earlier)
b) .NET Framework 4.7.2 (Gateway release September 2019 and later)

¢) A 64-bit version of Windows 8 or a 64-bit version of Windows Server 2012 R2
with current TLS 1.2 and cipher suites
d) 4 GB disk space for performance monitoring logs

You can find the data resources referred to in this chapter at the following link:
https://github.com/PacktPublishing/Power-Query-Cookbook/tree/
main/Chapter07.

Using M syntax and the Advanced Editor

Every step you perform in Power Query will translate into a line of M code. You usually
realize what M code is after a while because you start using the features available from the
UI at the beginning. Once you get more confident with Power Query steps, you become
ready to explore the elements that lie behind them, learn how they work, and how you can
create custom transformations by coding. In this recipe, we will see how to access M code
and how steps are displayed in the Advanced Editor.

Getting ready

In this recipe, you need to download the FactInternetSales.csv file.

In this example, we will refer to the C: \Data folder.


https://www.microsoft.com/en-us/download/details.aspx?id=58494
https://www.microsoft.com/en-us/download/details.aspx?id=58494
https://github.com/PacktPublishing/Power-Query-Cookbook/tree/main/Chapter07
https://github.com/PacktPublishing/Power-Query-Cookbook/tree/main/Chapter07
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How to doit...

Once you open your Power BI Desktop application, you are ready to perform the
following steps:

1. Click on Get Data and select the Text/CSV connector:

(& Lo a5 ¢

Get Excel Power Bl SQL
datav workbook datasets Server

Common data sources

Excel workbook

ﬁ% Power Bl datasets

| [?5 Power Bl dataflows

‘ @ Dataverse
[% SQL Server

[% Analysis Services

[§ Text/csv

Figure 7.1 — Text/CSV connector
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2. Browse to your local folder where you downloaded the FactInternetSales.
csv file and open it. The following window, with a preview of the data, will pop up.
Click on Transform Data:

FactinternetSales.csv 0 X
File Origin Delimiter Data Type Detection
65001: Unicode (UTF-8) A | Comma A | | Based on first 200 rows A | E%

ProductKey OrderDateKey DueDateKey ShipDateKey CustomerKey PromotionKey CurrencyKey SalesTerritoryKey SalesOrdei

310 20101229 20110110 20110105 21768 1 19 6| 5043697
346 20101229 20110110 20110105 28389 1 39 75043698
346 20101229 20110110 20110105 25863 1 100 115043699
336 20101229 20110110 20110105 14501 1 100 4| 5043700
346 20101229 20110110 20110105 11003 1 6 915043701
311 20101230 20110111 20110106 27645 1 100 4| 5043702
310 20101230 20110111 20110106 16624 1 6 95043703
351 20101230 20110111 20110106 11005 1 6 9| 5043704
344 20101230 20110111 20110106 11011 1 6 9| 5043705
312 20101231 20110112 20110107 27621 1 100 4| 5043706
312 20101231 20110112 20110107 27616 1 100 4| 5043707
330 20101231 20110112 20110107 20042 1 98 10| 5043708
313 20101231 20110112 20110107 16351 1 6 9| 5043709
314 20101231 20110112 20110107 16517 1 6 9| 5043710
314 20110101 20110113 20110108 27606 1 100 15043711
311 20110101 20110113 20110108 13513 1 29 8| 5043712
310 20110102 20110114 20110109 27601 1 100 45043713
311 20110102 20110114 20110109 13591 1 98 10| 5043714
314 20110102 20110114 20110109 16483 1 6 91| 5043715
311 20110102 20110114 20110109 16529 1 6 915043716 v
< >
| Extract Table Using Examples | Load | Transform Data | | Cancel |

Figure 7.2 - CSV data preview

3. You will see the query displayed in the Power Query UI, and on the right, you will
see some automatically generated steps, especially Changed Type. This detects data
types, as you can see in the following screenshot:
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Queries [1] < | > v _,‘:\ [ = Table.TransformColumnTypes{8”“Promoted Headers™,{{"Productkey™, Int6d.Type}, w Quewseﬁings *
HL_HV'-‘; OrdarDateKay E-lzg DuaDataKey Z| 123 ShipDateKay E-ﬂg |4 PROPERTIES
1 310 20101229 20110110 20110105 L
2 346 20101229 20110110 20110105 (3| |FactintemetSales
3 346 20101229 20110110 20110105 All Properties
4 336 20101229 20110110 20110105
5 346 20101229 20110110 20110105 4 APFLIED STEFS
6 311 20101230 20110111 20110106
7 310 20101230 20110111 20110106 - ’“m""’d Headurs 1
8 351 20101230 20110111 20110106 s
9 344 20101230 20110111 20110106
10 312 20104231 20110112 20110107
1 312 20104231 20110112 20110107
12 330 20101231 20110112 20110107
13 313 20101231 20110112 20110107
14 24 20101231 20110112 20110107

Figure 7.3 - Queries and Applied Steps

4. Imagine you want to modify the Changed Type step and apply a different data
type to a column. In order to do this, you need to browse to the Home tab and click
on Advanced Editor, as shown in the following screenshot:

ﬂ Home Transform Add Column View Tools Help
EXI D [é") @ @ D % o
= /A
- U & | [ Advanced Editor

Close & New  Recent Enter Data source Manage Refresh % - .
Apply™  Source~ Sources™ Data settings Parameters ™  Preview ¥ anage

Close New Query Data Sources ~ Parameters Query

Figure 7.4 - Advanced Editor button

5. 'The Advanced Editor window will pop up, and this will be the entry point in order
to access the underlying M code. For each applied step listed in the UI, you can see
that there is a line of code:

A Advanced Editar m] x

FactInternetSales

let

- -Source-=-Csv,Document (File.Contents{"C: \Data\FactInternetsales. csv"), [Delimiter=",
Quotestyle-guotestyle.None]),

#"promoted -Headers"” - =- Table.Promotedeaders(Source, - [Promoteal 1scalars=true]),

- -#"Changed - Type" - =-Table. TransformColumnTypes (#"Prosoted -Headers™, { {"ProductKey”, - Intéd. Type}, - ("OrderDatekey”, - Inté4. Type},
{"DueDatekey”, - Intéd, Type}, -{"ShipDatekey”, - Intéd. Type}, - { "Customerkey”, - Inted. Type}, - { "Promot ionkey”, - Intéed. Type},
{"Currencykey™, - Int6d.Type}, - {"SalesTerritorykey”™, - Int64.Type}, - {“SalesOrderbumber”, -type text}, - {"SalesorderLinetumber”,
Int64.Type}, - ["RevisionNumber”™, -Int6d.Type), - {"OrderQuantity”, - Intéd.Type}, - {"UnitPrice”, -type-number}, - {“Fxtendedimount™, - type-
number}, {"UnitPricepiscountPet”, - Inted. Type), {“Discountamount™, - Inted.Type}, {“Productstandardcost”, - type number},
{"TotalProductCost”, type number}, - {"Salesamount”, - type number}, [ "Taxhimt™, type -number},  {"Freight™, type number},
{"carrierTrackinghumber”, type text}, {"CustomerPONumber”, type text}, {“OrderDate”, type datetime}, {"DueDate”, type datetime},
{"shipDate", -type-datetime}})

s -Columns=26, -Encoding=65061, -

in
W'Changed - Type"™

v No syntax errors have been detected.

Figure 7.5 - Advanced Editor window
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6. Each step can be identified with its name (Source, Promoted Headers, and
Changed Type) and is separated from the previous one with a comma (, ), as
highlighted in the following screenshot:

FactinternetSales

let
Source =-Csv.Document(File.Contents("C:\Data\FactInternetSales.csv"),[Delimiter=",
Quotestyle=Quotestyle.None]),
#"Promoted Headers" = Table.PromoteHeaders(Source,  [PromoteAllScalars=true]),
#"Changed Type" = Table.TransformColumnTypes(#"Promoted Headers",{{"Productkey”, 1
{"DueDateKey", - Int64.Type},  {"ShipDateKey", Int64.Type},  {"Customerkey", Inté

Figure 7.6 - Steps in the Advanced Editor

7. You can also change how to display your M code by clicking on the top right on
Display Options and flag whether you want to Display line numbers, Render
whitespace, Display mini map, and Enable word wrap. In this case, the second
and last options were already flagged by default and in addition to this, we also
flagged the first one to see the displayed code ordered in numbered lines:

Display Options ~ @ I
Display line numbers
Render whitespace
Display mini map

Enable word wrap

Figure 7.7 - Flagged Display line numbers

8. Now have a look at how the different steps are displayed. Every step contains a
reference to the previous one. On line 3, you have the Promoted Headers step,
and the first variable of the function is a reference to the previous step, Source:

1 let
2 Source = Csv.Document(File.Contents("C:\Data\FactInternetSales.csv"),[Delimiter=
QuoteStyle=QuoteStyle.None]),
3 #"Promoted Headers" = Table.PromoteHeaders(Source, [PromoteAllscalars=truel]),
= Table.TransformColumnTypes(h‘?rﬂmoted Headers® , {{"productkey”,
Int64.Type}, {"DueDateKkey", Int64.Type}, {"ShipDateKkey", Int64.Type}, {"Cust
{"PromotionKey”, Int64.Type}, {"CurrencyKey"”, Inte4.Type}, {"SalesTerritoryk
{"salesorderNumber"”, type text}, {"SalesOrderLineNumber”, Inté64.Type}, {"Rev
{"OrderQuantity”, Inté4.Type}, {"UnitPrice”, type number}, {"ExtendedAmount”
{"UnitPriceDiscountPct", Int64.Type}, {"DiscountAmount”, Inté4.Type}, {"“Prod
{"TotalProductCost”, type number}, {"SalesAmount", type number}, {"TaxAmt",
number}, {"CarrierTrackingNumber”, type text}, {"CustomerPONumber”, type tex
, {"DueDate", type datetime}, {"ShipDate", type datetime}})

B

Figure 7.8 - Advanced Editor M code
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9. Let's change the data type for the ProductKey column by selecting Int64 . Type:

4 #"Changed Type" = Table.TransformColumnTypes (#"Promoted-Headers",{{"Productkey”, -Inté4.Type}, - {"OrderDatekey”,
Int64.Type}, {"DueDateKey”, Int64.Type}, {"ShipDateKey", Int64.Type}, {"CustomerKey", Inté4.Type},
{"Promotionkey", - Int64.Type}, - {“Currencykey", -Inté4.Type}, - {"SalesTerritoryKey", -Int64.Type},
{"SalesorderNumber”, -type-text}, {"SalesOrderLineNumber”, -Int64.Type}, - {"RevisionNumber"”, - Int64.Type},
{"orderQuantity”, -Int64.Type}, - {"UnitPrice”, -type -number}, - {"ExtendedAmount™, - type number},
{"UnitPriceDiscountPct", -Int64.Type}, - {"DiscountAmount”, - Int64.Type}, - {"ProductStandardCost”, - type number},
{"TotalProductcCost", - type number}, - {"SalesAmount”, - type number}, {"Taxamt",  type number}, - {"Freight", -type
number}, - {"CarrierTrackingNumber”, type text}, - {"CustomerPONumber”, -type text}, {"OrderDate", type datetime}
, - {"DueDate", type datetime}, - {"ShipDate", type datetime}})

5 in

6 #"Changed Type"

Figure 7.9 — Advanced Editor change type
10. Now replace Inté64 . Type with type text and click on Done:

4 #"Changed Type" = Table.TransformColumnTypes(#"Promoted -Headers",{{"Productkey", -type text}, {"OrderDatekey",
Int64.Type}, - {"DueDateKey", -Int64.Type},  {"ShipDateKey", - Int64.Type}, - {"CustomerKey", Int64.Type},
{"PromotionKey", Int64.Type}, {"CurrencyKey", Int64.Type}, {"SalesTerritoryKey", Inte4.Type},
{"salesOrderNumber”, - type -text}, - {"SalesOrderLineNumber"”, -Int64.Type}, - {"RevisionNumber"”, - Int64.Type},
{"orderQuantity"”, Int64.Type}, {"UnitPrice", -type number}, - {"ExtendedAmount"”, -type number},
{"UnitpPricebpiscountPct”, - Int64.Type},  {"DiscountAmount", - Int64.Type}, - {"Productstandardcost”, -type number},
{"TotalProductCost™, - type-number}, - {"SalesAmount", - type number}, - {"Taxamt", - type number}, - {"Freight", - type
number}, - {"CarrierTrackingNumber”, - type text}, - {"CustomerPONumber”, - type text}, - {"OrderDate", type datetime}
, -{"DueDate”, -type-datetime}, - {"shipDate", - type-datetime}})

5 in

6 #"Changed  Type"

+/ No syntax errors have been detected.

Done Cancel

Figure 7.10 - Advanced Editor change type to text

You can see how the ProductKey column changed type, but no additional step was
added because we edited the only step that was there in the APPLIED STEPS list:

Queries [1] < f = Table.TransformColumnTypes(#"Fromoted Headers”,{{"Froductkey”, type test}, |_| || Query Settings X
[T FactinternetSales ™. M ProductKey | - 123 orderDatekey - ||123 DueDatakey - 123 shipDataKay - |/123 ¢ 4 PROPERTIES
1 310 20101229 20110110 20110105 tiane
~ actinternetsales
2 |348 20101229 20110110 20110105 Factintermetsale
3 346 F0101278 20110110 20110105 All Properties
4 336 20101229 20110110 20110105
4 APPLIED STEPS
5 346 20101229 20110110 20110105
6 (311 20101230 20110111 20110106 AL &
& o
7 310 20101230 20110111 20110106 Ersnctedbies i
o
8 351 20101230 20110111 20110106 Enangsdiivs
9 344 20101230 20110111 20110106
10 |312 20101231 20110112 20110107

Figure 7.11 - ProductKey column with updated type

For this recipe, we connected to a CSV file, but imagine you need to connect to a database
with the same data and perform the same transformations, but you do not want to create
a query from scratch and perform all the steps again. In this case, you can leverage the
Advanced Editor and change the source through the M code, following the Authentication
to data sources recipe you will find in Chapter 1, Getting Started with Power Query.
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Using M and DAX - differences

Generally, when you are presented with Power BI as a business intelligence tool and

start exploring Power Query in it, you will use two code languages that have similar
functionalities - DAX and M code - and you will probably get confused by these
similarities. In this recipe, we will discuss the main differences between these two languages
and when it is better to use one instead of the other. To illustrate the main differences
between them, we will create an additional column with both M code and DAX.

Getting ready

In this recipe, you need to download the FactInternetSales.csv file.

In this example, we will refer to the C: \Data folder.

How to do it...
Once you open your Power BI Desktop application, you are ready to perform the
following steps:

1. Click on Get Data and select the Text/CSV connector.

2. Browse to your local folder where you downloaded the FactInternetSales.
csv file and open it. The following window with a preview of the data will pop up.
Click on Transform Data.

3. Browse to the Add Column tab and click on Custom Column:

Home Transform Add Column View Tools
i 1 .. L]
! E Conditional Column . -
5 B B = ]

P Index Column ~
Column From Custom Invoke Custom Format

Examples~ Column  Function [ Duplicate Column

-

General
Figure 7.12 — Add custom column

4. Create a custom column named Gross Margin (intended here as the subtraction
of TotalProductCost from SalesAmount) and enter the following formula:

= [SalesAmount] - [TotalProductCost]

You can see in the following screenshot how the subtraction is executed. Now click
on OK:
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Custom Column

Add a column that is computed from the other columns.
New column name

| Gross Margin |

Custom column formula & Available columns
= [SalesAmount] —MTotaIProductCostﬂ r ProductStandardCost
TotalProductCost A
SalesAmount
TaxAmt

Freight .

CarrierTrackingNumber
CustomerPONumber v

<< Insert |

Learn about Power Query formulas

v/ No syntax errors have been detected. -

Figure 7.13 — Custom column definition

5. Change the data type of this newly created column to Decimal Number:

$ Fixed decimal number
123 Whole Number
% Percentage
Eé% Date/Time
o] Date
Time
@ Date/Time/Timezone
@ Duration
ABe Text

%y True/False
El Binary

Using Locale...

Figure 7.14 — Change data type to Decimal Number
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6. You can see a newly created column as in the following screenshot:

Queries [1] < ; v k&
:E FactinternetSales . | EL OrdeDate (= |} DusDats

1 29/12/2010 D0:00:00 10/01/2011 00:00:00  05/01/2011 00:00:00
2 29/12/2010 00:00:00 10/01/2011 00:00:00 05/01/2011 00:00:00
3 29/12/2010 00:00:00 10/01/2011 00:00:00  05/01/2011 00:00:00
4 29/12/2010 D0-00:00 /012011 D000 | 05/01/2011 D0:00:00
5 29/12/2010 DO:00:00 I0/01/2011 00:00:00  05/01/2011 D0:00:00
6 20/12/2010 00:00:00 11/01/2011 00:00:00|  06/01/2011 00:00:00
7 30/12/2010 000000 11/01/2011 00:00:00|  D6/01/2011 DO:00:00
8 30/12/2010 00:00:00 11/01/2011 00:00:00  06/01/2011 00:00:00
9 20/12/2010 00:00:00 11/01/2011 00:00:00|  06/01/2011 00:00:00
10 31/12/2010 00:00:00 12/01/2011 00:00:00 07/01/2011 00:00:00
1 31/12/2010 00:00:00 12/01/2011 00:00:00  07/01/2011 00:00:00
12 31/12/2010 00:00:00 12/01/2011 00:00:00 07/01/2011 00:00:00
13 31/12/2010 00:00:00 12/01/2011 00:00:00 0F/01/2011 00:00:00
14 31/12/2010 00:00:00 12/01/2011 00:00:00 07/01/2011 00:00:00
15 01/01/2011 D0-00:00 13/01/2011 D000 D8/01/2011 D0:00:00

Figure 7.15 - Gross Margin calculated column

1406,9758
1487,8356
1487,8356

285,9519
1487,8356
1406,9758
1406,9758
1476,8956
1487,8356
1406,9758
1406,9758

285,9519
1406,9758
1406,9758
1406,9758

= Table,TransformColumnTypes(n Added Custom™,{{"Gross Margin”, type number}ss Query Settings

T o

4 PROPERTIES
Name

A | FactinternetSales
All Properties

4 APPLIED STEPS

Source

1

Promoted Headers £

Changed Type
Added Custom

2 Changed Typel

7. Open the Advanced Editor and observe the newly added line of code with the

previous transformations:

FactinternetSales

1
2

3
i

LR

8.

let

Display Options =

Source-=-Csv.Document(File,Contents("C:\Data\FactInternetSales, csv™), [Delimiter=",", Columns=26, Encoding=565881,

Quotestyle=Quotestyle.Nene]),

#"Promoted Headers™ = Table.Promotedeaders{Source, [PromoteAllscalars=true]},

#"Changed Type" = Table.TransformColumnTypes(n”Promoted Headers™,{{"Productkey”, Inted.Type}, {“OrderDaterey”, Inteda,Type},
{"Duepatexey”, Inted.Type}, {"shippatexey”, Inted.Type}, - {"Customerkey", - Intea.Type}, {"Promotionkey”, Intea.Type},
{"Currencykey”, -Int64.Type}, {"SalesTerritorykey”, IntG4.Type}, - {"SalesOrderfumber”, -type text}, - {"SalesorderLineNumber”,
Intéd. Type}, - {“RevisionNumber”, - Intéd.Type}, - {“OrderQuantity”, - Intéa.Type}, - {"UnitPrice”, -type number}, - ["Extendedimount™,
type number}, - {"unitPricediscountPct™,  Int&d.Type}, - {"Discountimount™, - Int&d.Type}, - { "ProductstandardCost”™, - type number},
{"TotalProductcCost™, type number}, {"Salesamount”™, type number}, {"Taxamt”, type number}, {“Freight”, type number},
{"CarrierTrackingNumber", - type-text}, - {"CustomerPONumber™, - type-text}, - {"OrderDate”, - type-datetime}, - {"DucDate”, - type

datetime}, - {"shipDate”, -type datetime}}),

- #"Added Custom” = Table.AddColumn(#"Changed Type”, “Gross Margin”, each [Salestmount]-[TotalProductCost]),

in

#"Changed Typel™

#"Changed Typel” = Table, TransformColusnTypes(#™Added Custom™,{{"Gross Margin”, type number}})

Figure 7.16 — Advanced Editor steps

&+

7]

Browse to the Home tab and click on Close & Apply to load the data and access the

Power BI interface:

S ==

Close &
Apply ~

Close

New

Transform

Recent

Source ¥ Sources ™

New Query

Enter
Data

Figure 7.17 - Close & Apply button
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Keep in mind that at this phase we have not imported or loaded anything in the data
model yet. This custom column was created, its step was mapped in the Power Query
code, and it was created as an output that comes from two inputs (SalesAmount and
TotalProductCost) from the same table.

Let's see how we can create the same Gross Margin column with DAX by performing
the following steps:

1. Browse to the Modeling tab and click on New column:

File Home Insert Modeling View Help External Tools
- & 5
=] = B T =55
L L] .-A ? Q ’Q
Manage New  Quick New New Change New Manage View
relationships | measure measure column table detection | parameter roles as
- if; Security

Write a DAX expression that creates a new column in the
mll | selected table and calculates values for each row.

Figure 7.18 — Power BI view

The DAX bar will appear. Enter the following expression in the DAX bar to create
a calculated column named Gross Margin 2:

Gross Margin 2 = FactInternetSales[SalesAmount]-FactInter
netSales [TotalProductCost]

2. Click on the Data tab on the left section of the Power Query UI, the second one
displayed in the following screenshot:

m X
'tCost IZI

1,8663

1,8663
&

1,8663

Figure 7.19 — Data tab
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Browse to the last two columns, Gross Margin and Gross Margin 2, and check
that you can see the same values:

Gross Margin E Gross Margin 2 E

3,1237 3,1237
31237 3,1237
3,1237 3,1237
3,1237 3,1237
3,1237 3,1237
3,1237 3,1237
31237 3,1237
3,1237 3,1237
3,1237 3,1237
3,1237 3,1237
3,1237 3,1237
31237 3,1237
3,1237 3,1237
3,1237 3,1237
3,1237 3,1237
3,1237 3,1237

Figure 7.20 — Gross Margin 2 as DAX calculated column

Gross Margin was calculated in the Power Query interface and Gross Margin 2
with DAX language inside Power BI. So, what is the difference between them if they are
displaying the same values? The differences can be summed up as follows:

o Power Query: The first column was created in Power Query as a query-time
transformation aimed to shape the data while extracting it from the data source.
The steps are mapped, and it is considered a programming language with M
IntelliSense, a code-completion aid that helps users with formula completion
suggestions. You can perform steps through UI features and perform data
preparation intuitively.

« DAX: The second column was created in Power BI after data was loaded as an
in-memory transformation to analyze data after having extracted it. With DAX,
which stands for Data Analysis Expression, it is possible to create formulas that
also refer to other tables within the same data model. There is no trace of the steps
performed (as in Power Query) because it is meant to be used to quickly address
business challenges on top of an in-memory engine. It is a formula language,
not a programming language.
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Using M on existing queries

In the previous recipes, you saw how to change and edit steps by simply opening the
Advanced Editor and modifying data types without adding additional steps or changing
data sources, without the need of performing steps from scratch. In this recipe, we will see
additional possibilities of how to use M code on existing queries and with few steps.

Getting ready

In this recipe, you need to connect to the Azure SQL Database that you can recreate in
your environment with the Adventureworks .bacpac file.

How to doit...

Once you open your Power BI Desktop application, you are ready to perform the
following steps:

1. Click on Get Data and click on More...:

File Home Insert Modeling View
e & Le [t
D [ cop E B
Paste Py Get  Fxcel Power Bl SQL
\%’ Format painter | dataw datasets Server
Clipboard

Common data sources

[ﬁ Excel

e OB Power Bl datasets
g8 [B Power Bl dataflows
@ Dataverse
[} saLserver

[% Analysis Services
[ Teascsv

[é Web

[E OData feed

I__'Er Blank query

E(E Power Bl Template Apps &
More...

Figure 7.21 - Power BI connectors
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2. Browse to the Azure SQL database connector, select it, and click on Connect:

Get Data

| Search

| | Azure

All
File

Database

Power Platform

Online Services

Other

Certified Connectors

. Azure SQL database

Import data from an Azure SQL database. I

2= Azure Analysis Services database

n Azure Database for PostgreSQL
IE Azure Blob Storage

R Azure Table Storage

X Azure Cosmos DB

X Azure Data Explorer (Kusto)
E Azure Data Lake Storage Gen2
n Azure Data Lake Storage Gen1
%* Azure HDInsight (HDFS)

¥ Azure HDInsight Spark

@ HDlInsight Interactive Query
° Azure Cost Management

@ Azure Databricks

@ Azure Time Series Insights (Beta)

Template Apps

Figure 7.22 — Azure SQL database connector

X

>

v

- Ca nCEI

3. Enter your server and database information, flag Import as Data Connectivity
mode, and then click on OK:

SQL Server database X

Server ()

|ABc hd || adventureworksprova.database.windows.n{

Database (optional)
|AB¢: - || Adventureworks |

Data Connectivity mode @)

DirectQuery
I» Advanced options

Figure 7.23 — SQL Server database information
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4. Authenticate with your preferred authentication method. In this example, we're
using the Microsoft account authentication:
SQL Server database X
Windows adventureworksprova.database windows.net
You're already signed in.
Database vs19
| Sign in as different user |
Microsoft account
] -
Figure 7.24 - SQL Server database authentication
5. Select the FactInternetSales table from the database and click on
Transform Data:
: X
Navigator
| £|| FactinternetSales B
Display Options ~ PJ Preview downloaded on Sunday, 4 April 2021
L1 BH DimPromotion ProductKey OrderDateKey DueDateKey ShipDateKey CustomerKey
O B2 DimReseller 2 310 20101229 20110110 20110105 21768
O D DimsalesReason 346 20101229 20110110 20110105 28389
O DimsalesTerritory 346 20101229 20110110 20110105 25863
336 20101229 20110110 20110105 14501
O EE DimScenario
346 20101229 20110110 20110105 11003
O E2 FactAdditionalinternationalProduc... 311 20101230 20110111 20110106 27645
OB FactCallCenter 310 20101230 20110111 20110106 16624
O FactCurrencyRate 351 20101230 20110111 20110106 11005
O rFactinance 344 20101230 20110111 20110106 11011
312 20101231 20110112 20110107 27621
¥ [ FactinternetSales
312 20101231 20110112 20110107 27616
OEE FactinternetSalesReason 330 20101231 20110112 20110107 20042
OB FactProductinventory 313 20101231 20110112 20110107 16351
O FactResellerSales 314 20101231 20110112 20110107 16517
OEE FactResellerSalesXL_CCl o The data in the preview has been truncated due to size limits.
O EE FactResellerSalesXl_PageCompres...
O FactSalesQuota
OE FactSurveyResponse
[ m 2] NewFactCurrencyRate
OB ProspectiveBuyer v
O sysdiagrams < >
Load Transform Data | | Cancel |

Figure 7.25 - Select tables from database
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6. Click on Choose Columns and flag the following columns: ProductKey,
SalesTerritoryKey, TotalProductKey, SalesAmount, and OrderDate and
click on OK:

*
Choose Columns

Choose the columns to keep

| Search Columns | 2l

W (Select All Columns)
¥ ProductKey

O OrderDateKey

[0 DueDateKey

O ShipDateKey

O CustomerKey

[0 PromotionKey

>

O CurrencyKey

¥ SalesTerritoryKey

O salesOrderNumber
[0 SalesOrderLineNumber
[0 RevisionNumber

[0 OrderQuantity

O UnitPrice

[0 ExtendedAmount

[0 UnitPriceDiscountPct
[0 DiscountAmount

[0 ProductStandardCost
¥ TotalProductCost

¥ salesAmount

v

Figure 7.26 — Choose Columns window
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7. You can see that for each step, you can see its M code in the formula bar above the

data in the UT:
fx = Table.SelectColumns(#"Changed Type",{"Productkey", + || Query Settings X

== 123 ProductKey lz‘ 123 SalesTerritoryKey lz‘ 1.2 TotalProductCost E 1.2 sales; 4 PROPERTIES

1 310 6 2171,2042 Name

2 246 7 1912,1544 A FactinternetSales

3 346 1 1912,1544 All Properties

4 336 4 413,1463

4

5 =75 B 1012,1544 APPLIED STEPS

6 311 4 2171,2942 Source &

7 310 9 2171,2942 Promoted Headers #

8 351 9 1898,0944 Changed Type

9 344 g 1912 1544 < Removed Other Columns

Figure 7.27 — Formula bar expression

8. Let's say that you want to add another column you have missed in the previous step.
You could do that in the UI, but also directly with code. Click with your cursor after
"Order Date" and add a comma (, ), and observe how a window will pop up
explaining how to interpret the M formula:

"OrderDate” ,) + | Query Settings X

Table.SelectColumns(table as table, columns as any)

any

L

1\{2 Returns a table with only the specified columns.

Figure 7.28 - IntelliSense example

9. After the comma, add the value "DueDate", press Enter on your keyboard and see
how the column DueDate appears in the query:

sTerritorykKey", "TotalProductCost"”, "SalesAmount"™, "OrderDate","DueDate"})

1.2 SalesAmount E EE% OrderDate E EE% DueDate E‘
I 3578,27 29/12/2010 00:00:00 10/01/2011 00:00:00
3399,99 29/12/2010 00:00:00 10/01/2011 00:00:00

3399,99 29/12/2010 00:00:00 10/01/2011 00:00:00

699,0982 29/12/2010 00:00:00 10/01/2011 00:00:00

3399,99 29/12/2010 00:00:00 10/01/2011 00:00:00

Figure 7.29 - DueDate column added
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10. Now we want to reorder columns. We could drag and drop columns with our
mouse, use the Advanced Editor only, or use a combination of both. Select the
DueDate column and drag it before OrderDate:

sTerritoryKey”, "TotalProductCost"”, "SalesAmount"”, "OrderDate","DueDate"})

] 1.2 salesAmount EI E@% [s] DueDate :
3578.27 29/12/2010 00:00:00 10/01/2011 00:00:00
3399.99 29/12/2010 00:00:00 10/01/2011 00:00:00
3399.99 29/12/2010 00:00:00 10/01/2011 00:00:00

699.0982 29/12/2010 00:00:00 10/01/2011 00:00:00
3399.99 29/12/2010 00:00:00 10/01/2011 00:00:00
3578.27 30/12/2010 00:00:00 11/01/2011 00:00:00
3578.27 30/12/2010 00:00:00 11/01/2011 00:00:00
3374.99 30/12/2010 00:00:00 11/01/2011 00:00:00
3399.99 30/12/2010 00:00:00 11/01/2011 00:00:00
3578.27 31/12/2010 00:00:00 12/01/2011 00:00:00
3578.27 31/12/2010 00:00:00 12/01/2011 00:00:00

699.0982 31/12/2010 00:00:00 12/01/2011 00:00:00
3578.27 31/12/2010 00:00:00 12/01/2011 00:00:00

Figure 7.30 — Drag DueDate column

11. You will again see how a step was created in the formula bar. You can now edit this
step to define your own order. In this case, we will define the following order:

= Table.ReorderColumns (#"Removed Other
Columns", {"SalesTerritoryKey",
"SalesAmount", "TotalProductCost",

"OrderDate" })

"ProductKey",
"DueDate",
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Let's now create a £1ag column that will define whether to apply a discount to
a transaction or not. The values of this new column will be 2pply discount
orDon't apply discount and one or the other value will refer to each row
depending on the value obtained by subtracting TotalProductCost from
SalesAmount. If the net sales are higher than 1000, then it will be possible to
apply the discount and if not, it won't be applied. Click on Custom Column and
create a new column, naming it Discount status:

Custom Column X
Add a column that is computed from the other columns.
New column name

Discount status

Custom column formula Available columns
= 1if ([SalesAmount]-[TotalProductCost]) > 10@8 then "Apply | SalesTerritoryKey
discount” else "Don't apply discount” ProductKey

SalesAmount
TotalProductCost
DueDate
OrderDate
Subtraction

<< Insert |

Learn about Power Query formulas

v/ No syntax errors have been detected. oK

Figure 7.31 - Custom Column Discount status
Enter the following code and then click on OK to create the new custom column:

if ([SalesAmount] - [TotalProductCost]) > 1000 then "Apply
discount" else "Don't apply discount"
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12. You can see the whole line of code on the formula bar and the new column added:

otalProductCost]) > 1000 then "Apply discount™ else "Don't apply v

EEJ% OrderDate E 1.2 Subtraction EI

29/12/2010 00:00:00 1406.9758 | Apply discount
29/12/2010 00:00:00 1487.8356 | Apply discount A
29/12/2010 00:00:00 1487.8356 | Apply discount
29/12/2010 00:00:00 285.9519 | Don't apply discount
29/12/2010 00:00:00 1487.8356 | Apply discount
30/12/2010 00:00:00 1406.9758 | Apply discount
30/12/2010 00:00:00 1406.9758 | Apply discount
30/12/2010 00:00:00 1476.8956 | Apply discount
30/12/2010 00:00:00 1487.8356 | Apply discount
31/12/2010 00:00:00 1406.9758 | Apply discount
31/12/2010 00:00:00 1406.9758 | Apply discount
31/12/2010 00:00:00 285.9519 | Don't apply discount

Figure 7.32 - Discount status column added

You can see how you can edit and enrich your existing data by leveraging the M code in
Power Query. Editing existing queries and interacting with the Advanced Editor will help
you to get confident with how this language works.

Writing queries with M

Once you become more confident with modifying existing steps that were created using
the UI, you can further explore M language by creating elements such as values, lists, or
tables without connecting to data sources, but directly coding from the Advanced Editor.
In this recipe, we will see how M language works when writing queries from scratch. You
will perform numerical operations, define variables, and create lists and simple tables.

Getting ready

In this recipe, you need to download the Fact InternetSales.csv file.

In this example, we will refer to the C: \Data folder.



Writing queries with M 251

How to doit...

Once you open your Power BI Desktop application, you are ready to perform the
following steps:

1. Click on Get Data and select the Blank query connector:

Home Insert Modeling View

2 [a & hiE

C

s Get Excel Power Bl SQL Enter
Format painter | |datav datasets Server data
board

Common data sources

I__I?I Excel

r_‘f‘@ Power Bl datasets
[%3 Power Bl dataflows

S% Dataverse
[E SQL Server
[% Analysis Services

[ Textrcsv
[& web

[B opata feed
[B Blank query

E(E Power Bl Template Apps @

More...

Figure 7.33 — Text/CSV connector
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The Power Query UI will pop up and you will see an empty query with its default
name as Queryl:

Queries [1] < X v Kk |
A Query1

Figure 7.34 - Blank query
Browse to the Home tab and click on Advanced Editor.

You will see the code of the blank query and from here we can start experimenting
with the potential of M code:

Queryi

let

source:- =
in

B m =

Source

Figure 7.35 - Blank query in Advanced Editor

Let's introduce a subset of the code that will define the final output of the query that
is established by the in expression. You can define several steps, and each step has

a variable name to which an expression is assigned. Let's see an example of defining
two numeric variables and an output that is their sum. Write the following

example code:

let

sum= a+b
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Click on Done and check the following screenshot:

Query Bispiy Gotions *1 @
et

1 1

2 a=-1,

3 b=2,

4 sum=-a+bh
5 in

6 sum

v/ No syntax errors have been detected.

Figure 7.36 — Custom M expression

6. Observe the output in the Power Query Ul to see the output value displayed at the
center and the three steps in the APPLIED STEPS list explicated as in any other
Power Query example seen earlier:

Queries [11 <€ f — a+b v Query Settings X
123 Query1 3 4 PROPERTIES

Name

Queryl

All Properties

4 APPLIED STEPS

a

b
X sum &+

Figure 7.37 — Custom steps in the Ul
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7. Ifyou click on the other steps, a or b, you will see their values displayed at the
center, as in the following screenshot:

Queries [1] £ Ao 2 + | Query Settings X
123 Query1 2 4 PROPERTIES

Name

Queryl

All Properties

4 APPLIED STEPS

a
Xb

sum &

Figure 7.38 - Explore steps

What if you want to perform this sum with some values coming from other tables?
Have a look at the following steps to see how to do that:

1. Click on New Source and select Text/CSV:

T
o e lo B

Close & New Recent  Enter
Apply ~  |Source 7| Sources ™ Data

Most Common iy
SQL Server

Analysis Services

@ Text/CSV

Figure 7.39 - Text/CSV connector
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2. Browse to your local folder where you downloaded the FactInternetSales.
csv file and open it. Click on Choose Columns, flag SalesAmount, and
click on OK:

Choose Columns

Choose the columns to keep

Search Columns 8|

O CurrencyKey

[0 SalesTerritoryKey

O salesOrderNumber

O salesOrderLineNumber
[0 RevisionNumber

[0 OrderQuantity

O UnitPrice

O ExtendedAmount

[0 UnitPriceDiscountPct
O DiscountAmount

O ProductStandardCost
O TotalProductCost

B salesAmount

O TaxAmt

[ Freight

[ CarrierTrackingNumber
O CustomerPONumber
O OrderDate

[0 DueDate

[ ShipDate

<

Figure 7.40 - Choose Columns window
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3. Browse to the Transform tab, click on Statistics and then Sum, as shown in the
following screenshot:

Home Transform Add Column View Tools Help

25 Transpose Data Type: Decimal Number ~ 192 Replace Values ~ % Unpivot Columns ~ 1 /‘ [ Merge Columns YC}'
= 1h =g S

E Reverse Rows @ Detect Data Type El Fill = E(!ﬁ Move ~ 35 Extract =

Grg;p :TH‘::;;:? %El Count Rows =]l Rename q: Pivot Column Convert to List Cofl.ll)rl:ltn - For:nat % Parse ~ mn, e
Table Any Column Text ¢ Sum
- Minimum
Queries [2] < fx = Table.SelectColumns(#"Changed Type",{"SalesAmount™}) .
Maximum
123 Queryl 1. 1.2 SalesAmount E Median
[ FactinternetSales 1 3578,27 Average
2 3399,99 Standard Deviation
3 3399,99 Count Values
4 699,0982 Count Distinct Values
5 3399,99
6 3578,27
7 3578,27
8 3374,99
9 3399,99
10 3578,27

Figure 7.41 — Sum column values

4. A sum of all values in the column will be performed. Rename
FactInternetSales to SalesAmount:

Queries [2] < fx = List.Sum(#"Removed Other Columns"”[SalesAmount])

123 Query1 29358677,220650408
123 FactlnternetSaIesl

Figure 7.42 - SalesAmount value

5. Repeat all the previous steps (from 1 to 4), flagging TotalProductCost at Step 2 and
renaming the query to TotalProductSales:

2
Queries [3] < fx = List.sum(#"Removed Other Columns"[TotalProductCost])

123 Query1 17277793,575699065
123 SalesAmount

123 TotalProductSales

Figure 7.43 - TotalProductCost value



Writing queries with M

257

6. Now open the Advanced Editor of Queryl and write the following:

let

Discount= 0.2,

NetSales= SalesAmount - TotalProductSales,

NetSales discounted= NetSales - NetSales * Discount
in

NetSales discounted

With these few lines, we will retrieve values calculated in other queries
(SalesAmount and TotalProductSales) and use them to calculate

aNetSales expression. We will then apply an operation to calculate a discounted

value that in this case is a fixed value (0. 2). Once you apply these steps,
click on Done:

Query1 Display Options ~ (?)

let
Discount= 0.2,
NetSales= SalesAmount - TotalProductSales, |
NetSales discounted= NetSales - NetSales * Discount r
in

Lo B R R

NetSales discounted

v/ No syntax errors have been detected.

Done Cancel

Figure 7.44 - Advanced Editor custom query

7. Rename the Query1l expression to NetSales discounted and observe the
calculated value:

Queries [3] < £

{EZMINetSales_discounted 9664706,9159610756
123 SalesAmount

123 TotalProductSales

Figure 7.45 - NetSales_discounted final output

= NetSales - NetSales * Discount
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You can write both static and dynamic logic with M code as in the preceding examples.
You calculated two values and then you retrieved those in a custom query.

You can also create lists with few lines of code. Follow these steps to see how to do it:

1. Click on New Source and then on Blank Query:
L Le) e
m (©

Close & New | Recent
Apply ™  |Source ¥ |Sources

Most Common
SQL Server

Analysis Services

IS
E Text/CSV

H— web
A4
OData feed
E Blank Query
More...

Figure 7.46 - Blank Query connector
2. Open the Advanced Editor, write the following code and click on Done:

let
List= {1,2,3}
in

List
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3. You can see how a list was created with the values defined in the previous step:

Home Transform Add Column View Tools Help Transform

BEY, EX B-fRemove Duplicates 4| XO
- EEE' EEE' C% Reverse Items E 2
To Keep Remove Statistics
Table ltems ™ Iltems ™ <
Convert Manage ltems Sort MNumeric List
Queries [4] < o ll = 11,23
123 NetSales_discounted List
123 SalesAmount 1 1
123 TotalProductSales 2
Query1

Figure 7.47 — List in Power Query Ul
You can convert this list into a table or keep it as a list and use it as a parameter
(please refer to the Filtering with parameters recipe in Chapter 6, Optimizing Power
Query Performance). You can define a series of values and custom logic by exploring
all of M's possibilities.

You have seen how you can write free code without depending necessarily on a data source
and how you can derive values, integrating both calculations coming from data sources
and custom logic defined natively in Power Query.

Creating tables in M

Thanks to M language, you can create complex tables from scratch without necessarily
defining them inside an external data source and then importing them in Power Query.
One common example is the definition of a list of dates that can then be customized.

Getting ready

In this recipe, you only need to have Power BI Desktop running on your PC.
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How to do it...
Once you open your Power BI Desktop application, you are ready to perform the
following steps:

1. Click on Get Data and select the Blank query connector.

2. The Power Query UI will pop up and you will see an empty query with its default
name as Queryl:

Queries [1] £ X v kK |

ABc Query1

Figure 7.48 - Blank query
3. Browse to the Home tab and click on Advanced Editor.

We want to create a list of dates that startsat 01/01/2011 and ends on the current
date. In order to define this logic, we have to use the List . Dates expression and
its syntax is as follows:

List.Dates (start as date, count as number, step as
duration) asg list

This expression consists of the following parts:

a) start: starting date.

b) count: values that refer to the number of dates to be retrieved.
¢) step: type of increment (for example, daily, monthly, and so on).
Given our requirements, we have to obtain the following:

a) start: #date (2011,01,01).

b) count: Duration.Days (DateTime.Date (DateTime.LocalNow())
- #date(2011,01,01) ), where we performed a subtraction to calculate
the number of days between the current date (DateTime.Date (DateTime.
LocalNow () )) and the date defined as our start date.

c) step: #duration (1,0, 0, 0), where we defined one day as the value to
increment the list of dates by.
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In this way, we will get a list of dates that will look like the following:
01/01/2011
02/01/2011

Current date

The code to be inserted in the Advanced Editor will look like the following example.
Insert this, and then click on Done:
let

datelist = List.Dates (#date(2011,01,01) ,Duration.Days
(DateTime.Date (DateTime.LocalNow()) - #date(2011,01,01)
), #duration(1,0,0,0))

in

datelist

4. You can see how a list of dates has been created with the logic defined in the
previous steps:

Home Transform Add Column View Tools Help Transform
~N BKY, EX B-f Remove Duplicates 2| XO
EEEI EEEI C% Reverse ltems El Z
To Keep Remove Statistics
Table ltems~ ltems ™ -
Convert Manage ltems Sort Numeric List
Queries [1] < fx | = List.pates(#date(2011,01,01)
Query1 List
1 01/01/2011
2 02/01/2011
3 03/01/2011
4 04/01/2011
5 05/01/2011
6 06/01/2011
7 07/01/2011
8 08/01/2011
9 09/01/2011

Figure 7.49 - Date list in the Power Query Ul
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5. Browse to the Transform section under List Tools and click on To Table:

J| (I List Tools

Home Transform Add Column View Tools Help Transform

BEY, EPX B-fRemove Duplicates 4§ XO
= EEE' EEE' CE Reverse [tems El 2
To Keep Remove Statistics
Table ltems ™ ltems~ e
Convert Manage ltems Sort Numeric List

Figure 7.50 - To Table button

6. The To Table window will appear, and you will find that None as Select or enter
delimiter and Show as errors as How to handle extra columns are selected by
default. Leave it as it is and click on OK:

X
To Table

Create a table from a list of values.

Select or enter delimiter

None v

How to handle extra columns

Show as errors -

OK Cancel

Figure 7.51 - To Table window
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7. You will see that the list is converted to a table, and you will be able to customize your
date table. First, change the column type to Date and rename the column to Date:

= Table.TransformColumn

LV 4 f.t’ ‘

Datel

01/01/2011
02/01/2011
03/01/2011
04/01/2011
05/01/2011
06/01/2011
07/01/2011
08/01/2011

Figure 7.52 - Changed type and renamed to Date

8. Now you can browse to the Add Column tab, click on Date, and select which
columns to add referencing to the Date column. You can add Year, Month, or
Quarter and build your Date table:

Home Transform Add Column View Tools Help

%j %J H— Conditional Column IITL/E.I rMerge Columns |~ X EREE 102 A Trigonometry ™
EE:E Index Column ~ 135 Extract - 2 =[] _‘,".3 Rounding ~
Column From Custom Invoke Custom . Format _, Statistics Standard Scientific . Date
Examples ™  Column Function [ Duplicate Column - 57 Parse ~ - - - Information ~ -
General From Text From N Age
5 Date Only
Queries [1] < fx = Table.RenameColumns(#"Changed Type",{{" 0
arse

@ Query1 &= Year >
1 01/01/2011 Month 4
2 02/01/2011 Quarter »
3 03/01/2011 Week 4
4 04/01/2011 Day 4

05/01/2011
: oz Subtract Days
06/01/2011
g A Combine Date and Time
7 07/01/2011
Earliest
8 08/01/2011
Latest

9 09/01/2011
10 10/01/2011

Figure 7.53 - Converting list into a table
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Every time that you refresh your data, you will have an updated Date table that can
be used for further purposes. This is an example of how you can leverage some Date
expressions in M language, applying intuitive logic and getting the most out of this tool.

Leveraging M - tips and tricks

Using M code and editing existing queries from the Advanced Editor implies paying
attention to some general rules in order to avoid common errors. In this recipe, we will
discover some tips and tricks to keep in mind when editing queries and using M code
on them.

Getting ready

In this recipe, you need to download the Fact InternetSales.csv file.

In this example, we will refer to the C: \Data folder.

How to do it...
Once you open your Power BI Desktop application, you are ready to perform the
following steps:

1. Click on Get Data and select the Text/CSV connector.

2. Browse to your local folder where you downloaded the FactInternetSales.
csv file and open it. The following window, with a preview of the data, will pop up.
Click on Transform Data.

3. Rename the ProductKey column to ProductKeyCode:

fx = Table.TransformCol

. 123 E' 123 OrderDa

]
1 310
2 346
3 346

Figure 7.54 — Rename column
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4. Click on Choose Columns and flag ProductKeyCode, OrderQuantity,
SalesAmount, and OrderDate:

Choose Columns

Choose the columns to keep

| Search Columns | al

W (Select All Columns)
M ProductKeyCode
[0 OrderDateKey

[0 DueDateKey

[0 sShipDateKey

[0 CustomerKey

[0 PromotionKey

>

[0 CurrencyKey

[0 sSalesTerritoryKey

[0 salesOrderNumber
[0 salesOrderLineNumber
[0 RevisionNumber

¥ OrderQuantity

[J UnitPrice

[0 ExtendedAmount

[0 UnitPriceDiscountPct
[0 DiscountAmount

[ ProductStandardCost
[0 TotalProductCost

¥ SalesAmount

Figure 7.55 - Choose columns

v
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5. Now open the Advanced Editor and, at line 5, edit the renamed value, and instead
of ProductKeyCode write ProductKey Code:

1 let

2 Source-=-Csv,Document (File,Contents{"C:\Data\FactInternetSales.csv"),[Delimiter=",", Columns=26, - Encoding=65881,
Quotestyle=Quotestyle.None]),

3 #"Promoted -Headers” - =-Table.PromoteHeaders(Source, - [PromoteallScalars=true]),

4 4#7Changed Type” = Table.TransformColumnTypes(#"Promoted Headers™, {{"Productkey”, - Intsd._Type}, - {"OrderDatekey”, - Inted_ Type},
{“DucDatekey”, - Int6d.Type}, - {“ShipDatekey”, - Int64.Type}, - {“Customerkey”, - Int6d.Type}l, - { “Promotionkey”, - Int6d.Type},
{"currencykey”, Inted.Type}, {"salesTerritorykey”, Int6d.Type}, {"salesorderumber”, -type text},  {"salesorderLinenumber”,
Int64.Type}, {"RevisionNumber®, -Int64.Type}, - {"OrderQuantity”, -Int64.Type}, {“UnitPrice”, -type number}, - {"Extendedamount™,
type number}, {"unitPricediscountPct”,  Intéd.Type}, {"Discountimount”,  Inted.Type}, - {"Productstandardcost™, - type number},
{"TotalProductCost™, - type- number}, - { "Salesamount™, - type-number}, - { "Taxamt™, - type-number}, - { "Freight”, - type  number},
{"carrierTrackinghumber™, - type- text}, - {"CustomerPONumber”, - type- text}, - {"OrderDate”, - type-datetime}, - {"DueDate”, - type
datetime}, - {"ShipDate”, - type datetime}}),

5 #"Renamed - Columns” - = Table,RenameColumns (#"Changed  Type", {{"Productkey”, "Productxeycodd"}}),

& 47 Removed - Other Columns™ = Table.SelectColumns (#"Renamed Columns” , { "ProductkeyCode™, - "Orderguantity”, "Salesamount™, - "OrderDate”}
}

7 in

8 #"Removed -Other - Columns™

Figure 7.56 — Edit column name in Advanced Editor
After renaming the column, click on Done. You can see that No syntax errors
were detected and everything seems to be OK.
6. You won't see any data, but you will incur an error that looks like the one in the
following screenshot:
Queries [1] < fx = Table.SelectColumns(#"Renamed Columns”,{"Product
1 FactinternetSales A Expression.Error: The column 'ProductKeyCode’ of the table wasn't found.
Details:
ProductKeyCode
Figure 7.57 - Error displayed
This error refers to the fact that the Choose Columns step expects a column called
ProductKeyCode, but at Step 6 we renamed it ProductKey Code without
changing it in the step that followed.
7. Once again, open the Advanced Editor. In line 6, rename the ProductKeyCode
column to ProductKey Code and click on Done:
5 #"Renamed - Columns” - = Table.RenameColumns (#”Changed - Type”, {{"Productkey”, - "Productkey_Code"}}),
[ #"Removed - Other - Columns” - = - Table.SelectColumns (#"Renamed rnlumn-s",{"ilroductm_codd", "orderQuantity”, - "SalesAmount”,
“orderDate”})
7 in
8 #"Removed - Other - Columns™

v No syntax errors have been detected.

o]

Figure 7.58 — Update column name in the Removed Other Columns step
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8. You will now see that the data is displayed correctly:

Queries [1] < fx = Table.SelectColumns(#"Renamed Col

] FactinternetSales M. 123 ProductKey_Code '~ | 123 OrderQuantity [~]
1 310 1
2 346 1
3 346 1
4 336 1
5 346 1
6 311 1
7 310 1
8 351 1
9 344 1
10 312 1

Figure 7.59 - Corrected query output

This example suggests that you have to pay attention when you edit existing steps and be
aware of the potential for errors when you modify the names in the steps that follow. Also,
pay attention to separate the different steps with a comma (, ).
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Adding Value to
Your Data

You have the chance to connect to your data and create and transform it as you want
thanks to a wide range of options explored in the previous chapters. Moreover, Power
Query offers the chance to add data and enrich it with additional columns or define some
functions to retrieve data. By adding columns, you can define your own customized logic
in a few steps and leverage the UI or M code expressions, which represents the language
behind the scenes of Power Query. M code expressions can be used to build functions and
define input values and programmatically retrieve a defined output in order to simplify
the entire transformation process.

In this chapter, you will explore how you can add data as new columns based on a pattern
or a logic of existing data enriching it with valuable information and using a set of
transformations.

In this chapter, we will cover the following recipes:

» Adding columns from examples
+ Adding conditional columns

+ Adding custom columns

« Invoking custom functions

o Clustering values
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Technical requirements

For this chapter, you will be using the following:

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

The minimum requirements for installation are as follows:

« NET Framework 4.6 (Gateway release August 2019 and earlier)
o .NET Framework 4.7.2 (Gateway release September 2019 and later)

o A 64-bit version of Windows 8 or a 64-bit version of Windows Server 2012 R2 with
current TLS 1.2 and cipher suites

« 4 GB disk space for performance monitoring logs

You can find the data resources referred to in this chapter at https://github.com/
PacktPublishing/Power-Query-Cookbook/tree/main/Chapter08.

Adding columns from examples

We often need to add new columns based on the structure or values of an already existing
column or set of columns. Imagine you want to extract information from an existing
column quickly or to concatenate some values by typing an example and then apply an
underlying rule to all the values of that column. These scenarios can be easily achieved by
building new content by adding columns from examples. In this recipe, we will see how to
best leverage this feature.

Getting ready

For this recipe, you need to download the FactInternetSales CSV file.

In this example, we will refer to the C: \Data folder.

How to do it...
Once you open your Power BI Desktop application, you are ready to perform the
following steps:

1. Click on Get data and select the Text/CSV connector.

2. Browse to your local folder where you downloaded the FactInternetSales
CSV file and open it. The following window with a preview of the data will pop up;
click on Transform Data:


https://www.microsoft.com/en-us/download/details.aspx?id=58494
https://www.microsoft.com/en-us/download/details.aspx?id=58494
https://github.com/PacktPublishing/Power-Query-Cookbook/tree/main/Chapter08
https://github.com/PacktPublishing/Power-Query-Cookbook/tree/main/Chapter08
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FactinternetSales.csv

File Origin

65001; Unicode (UTF-8)

ProductKey
310
346
246
338
346
311
310
351
344
312
312
330
313
314
314
311
310
31
314
311

<

OrderDateKey DueDateKey

20101229
20101229
20101229
20101229
20101229
20101230
20101230
20101230
20101230
20101231
20101231
20101231
20101231
20101231
20110101
20110101
20110102
20110102
20110102
20110102

Extract Table Using Examples

Delimiter

= | Comma

20110110
20110110
20110110
20110110
20110110
20110111
20110111
20110111
20110111
20110112
20110112
20110112
20110112
20110112
20110113
20110113
20110114
20110114
20110114
20110114

Figure 8.1 - CSV data preview

O X
Data Type Detection
= | | Based on first 200 rows = [&
ShipDateKey  C © ¥ I yKey I i
20110105 21768 1 19 6 S043607 ~
20110105 28389 1 39 7 5043698
20110105 25863 1 100 1 5043699
20110105 14501 I 100 4 5043700
20110105 11003 1 & g 5043701
20110106 27645 1 100 4 S043702
20110106 16624 1 & 9 5043703
20110106 11005 1 & 9 5043704
20110106 11011 1 9 S043705
20110107 27621 100 4 S043706
20110107 27616 1 100 4 so4a3707
20110107 20042 1 98 10 5043708
20110107 16351 1 & 9 S043709
20110107 16517 1 & 9 5043710
20110108 27606 1 100 1 5043711
20110108 13513 1 29 8 S043712
20110109 27601 1 100 4 5043713
20110109 13581 1 a8 10 5043714
20110109 16483 1 & 9 5043715
20110109 16529 1 [ 9 s043716 v
>
3 J | Transform Data | | Cancel |

3. Select the OrderDate column, browse to the Add Column tab, and click on
Column From Examples and then From Selection, as shown in the following
screenshot:

N

Tranglarm Add Columa View Tools

Help

—_.f] - I E[ [l conditional Column B MergeColumns . W EEE 103 | Trigonometry ~
- : fi 1} index Column = S Hipanac z 3% Rounding =
‘Column From Custom Invoke Custom . ; F e Statistics Standard Scientific ) Date  Time Duration Text  Vision Azure Machine
| Examples=  Column  Function [{") Duplicate Column 5 Parse = = = IE5! Informatian = = = = Analytics Leaning
From All Columns  Seneral From Text From Number From Date & Time M Insights
From Selection <
.. ﬁ = Table.TransformColumnTypes (#"Promoted Headers™,{{"Producteey”, Intéa.Type}, {"OrderDatekey™, Intéa.Type},
[ FactinternetSales =L .2 Taname =12 Freight ~ # Carrier [=] - ate -
1 286,2616 £9,4568 NULL NULL 29/12/2010 00:00:00
2 27,9092 54,9058 NULL NULL 29/12/2010 00:00:00
3 271,9997 B4,9998 NULL NULL 29/12/2010 D0:00:00
4 55,8279 17,4775 NULL NULL 29/12/2010 D0:00:00
5 27,9992 54,9098 NULL NULL 29/12/2010 00:00:00
& 286,2616 £9,4568 NULL NULL 30/12/2010 00:00:00
7 2862616 89,4568 NULL NLULL 30/12/2010 H0:00:00
8 65,9997 84,3748 NULL NULL 30/12/2010 00:00:00
9 271,9992 54,9958 NULL NUILL 30/12/2010 00:00:00

Figure 8.2 - Adding a column from examples
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4. 'The usual Power Query interface will change and you will enter Add Column From
Examples mode, where you will have the previously selected column flagged, while
on the right side, you will have an empty column, Column1, ready to be created.

7| Add Column From Examples (7]

Enter sample values to create a new column (Ctrl+Enter to apply).
ox

[, skingNumber A CustomerPONumber E OrderDate | L_ o Columni
1 NULL 29/12/2010 00:00:00
2 NULL 29/12/2010 00:00:00 &
3 NULL 29/123/2(110 00:00:00
4 NULL 29/12/2010 00:00:00
b NULL 29/12/2010 00:00:00
[ NLILL 30/12/2010 00:00:00
i NULL 30/12/2010 00:00:00
8 NULL 30,/12/2010 00:00:00
9 NULL 30/12/2010 00:00:00
10 NULL 31/12/2010 00:00:00
11 NULL 31/12/2010 00:00:00

Figure 8.3 - Add Column From Examples section

5. Double-click on the first empty cell under Column1 and you will see a dropdown
appearing with some suggestions with values that can be extracted from the
selected column.

OrderDate E3 D/ Column1
29/12/2010 00:00:00 .
29/12/2010 00:00:00 3 2971272010 00:00:00 (OrclerDate) X
29/12/2010 00:00:00 1 3823.00:00:00 (Age from OrderDate)
29/12/2010 00:00:00 29/12/2010 (Date from OrderDate)
29/12/2010 06:00:00 1 29 (Day from OrderDate)
30/12/2010 00-00:00 4 2 (Day of Week from OrderDate)
30/12/2010 00:00:00 Wednesday (Day o k Name from OrderDate)
30/12/2010 00:00-00 1 363 (Day of Year from OrderDate)
31 (Days in Month from OrderDate)
30/12/2010 00:00:00 ! i .
1 2010-12-29T23:59:59.9999999 (End of Day from OrderDate)
31/12/2010 00:00:00 2010-12-31723:50:59.9999999 (Endl of Month from OrderDate)
31/12/2010 00:00:00 1 2010-12-31T23:59:59.9999999 (Endl of Quarter from OrderDate)
31/12/2010 00:00:00 2011-01-02T23:59:59.9999999 | k from OrderDate)
31/12/2010 00:00:00 1 2010-12-31723:59:59.9999999 | ar from OrderDate)
31/12/2010 00:00:00 12 (Month from OrderDate)
01/01/2011 00:00:00 3 December (Month Name from OrderDate)
01/01/2011 00:00:00 i 4 (Quarter of Year from OrderDate)
02/01/2011 00:00:00 01/12/2010 00:00:00 (Start of Month from OrderDate)
02/01/2011 00:00:00 1 01/10/2010 00:00:00 (Start of Quarter from OrderDate)
02/01/2011 00:00:00 27/12/2010 00:00:00 (Start of k from OrderDate)
1 01/01/2010 00:00:00 (Start of Year from OrderDate) v

02/01/2011 00:00:00

Figure 8.4 - Example columns suggestion
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6. In this case, we want to extract the month expressed in letters and the year

expressed in numbers in order to convert the value 29/12/2010 00:00:00 into

December-2010. Type into the first cell the value you want to obtain, as in the

following example, and press Enter on your keyboard:

7. 'Then, go to row 15 and type January-2011, as in the following screenshot:

g

(= - R T R

E‘D OrderDate

29/12/2010 00:00:00
29/12/2010 00:00:00
29/12/2010 00:00:00
29/12/2010 00:00:00
29/12/2010 00:00:00
30/12/2010 00:00:00

s E‘@ DueDate

Column1

10/01/20 December-2010|

10/01/2C
10/01/2C
10/01/2C
10/01/2C
11/01/2C

Figure 8.5 — Writing first column input

| A CustomerPONumber

NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL

{7 orderDate

29/12/2010 00:00:00
29/12/2010 00:00:00
29/12/2010 00:00:00
29/12/2010 00:00:00
29/12/2010 00:00:00
30/12/2010 00:00:00
30/12/2010 00:00:00
30/12/2010 00:00:00
30/12/2010 00:00:00
31/12/2010 00:00:00
31/12/2010 00:00:00
31/12/2010 00:00:00
31/12/2010 00:00:00
31/12/2010 00:00:00
01/01/2011 00:00:00
01/01/2011 00:00:00

v F\ DueDate |
10/01/2¢  December-2010

10/01/2¢
10/01/2¢
10/01/2¢
10/01/2C
11/01/2¢
11/01/2¢
11/01/2¢
11/01/2¢
12/01/2C
12/01/2C
12/01/2¢
12/01/2¢
12/01/2¢
13/01/2¢
13/01/2C

Figure 8.6 — Writing second column input

Column1

January-2011
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8. Press the Enter key or click on another row and observe how the other rows are
filled in following the two examples you have written.

= []|A8 CustomerPONumber [ | 57 E% DueDate Custom |
1 NULL 10/01/2C | December-2010

2 NULL 10/01/2C | December-2010 A
3 NULL 10/01/2C | December-2010

4 NULL 10/01/2C | December-2010

5 NULL 10/01/2C | December-2010

6 NULL 11/01/2¢ | December-2010

7 NULL 11/01/2¢ | December-2010

8 NULL 11/01/2C | December-2010

9 NULL 11/01/2C | December-2010

10 NULL 12/01/2C | December-2010

11 NULL 12/01/2C | December-2010

12 NULL 12/01/2C | December-2010

13 NULL 12/01/2C | December-2010

14 NULL 12/01/2C | December-2010

15 January2011
16 NULL 13/01/2C | January-2011

17 NULL 14/01/2C | January-2011

18 NULL 14/01/2C | January-2011

19 NULL 14/01/2C | January-2011

20 NULL 14/01/2C | January-2011

21 NULL 14/01/2C | January-2011

22 NULL 15/01/2C | January-2011

Figure 8.7 - Input autofill

9. Rename the column that has the temporary name Custom (because you have been
creating a custom column) and call it OrderDate-MthYear.

11/2C December-2010

Figure 8.8 - Column name
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10. Observe the preview of the M code at the top of the section and the functions that

were applied. At the end, click on OK.

.| Add Column From Examples
Enter sample values to create a new column (Ctrl+Enter to apply).
Transform: Text.Combine({DateTime. ToText([OrderDate], "MMMM?"), "-", DateTime.ToText([OrderDate], "yyyy")})

E‘@ OrderDate

- E@ DueDate

(2]

S e |

Figure 8.9 - M code generated by the column creation

11. You can see the new column now and the newly added step in the APPLIED STEPS
section, Added Custom Column.

~||E shipb: -

ABc OrderDate-MthYear ~

29/12/2010 00:00:00
29/12/2010 00:00:00
29/12/2010 00:00:00
29/12/2010 00:00:00
29/12/2010 00:00:00
30/12/2010 00:00:00
30/12/2010 00:00:00
30/12/2010 00:00:00
30/12/2010 00:00:00
31/12/2010 00:00:00
31/12/2010 00:00:00
31/12/2010 00:00:00
31/12/2010 00:00:00
31/12/2010 00:00:00
01/01/2011 00:00:00
01/01/2011 00:00:00
02/01/2011 00:00:00
02/01/2011 00:00:00
02/01/2011 00:00:00
02/01/2011 00:00:00
02/01/2011 00:00:00
03/01/2011 00:00:00

10/01/2011 00:00:00
10/01/2011 00:00:00
10/01/2011 00:00:00
10/01/2011 00:00:00
10/01/2011 00:00:00
11/01/2011 00:00:00
11/01/2011 00:00:00
11/01/2011 00:00:00
11/01/2011 00:00:00
12/01/2011 00:00:00
12/01/2011 00:00:00
12/01/2011 00:00:00
12/01/2011 00:00:00
12/01/2011 00:00:00
13/01/2011 00:00:00
13/01/2011 00:00:00
14/01/2011 00:00:00
14/01/2011 00:00:00
14/01/2011 00:00:00
14/01/2011 00:00:00
14/01/2011 00:00:00
15/01/2011 00:00:00

05/01/2011 00:00:00
05/01/2011 00:00:00
05/01/2011 00:00:00
05/01/2011 00:00:00
05/01/2011 00:00:00
06/01/2011 00:00:00
06/01/2011 00:00:00
06/01/2011 00:00:00
06/01/2011 00:00:00
07/01/2011 00:00:00
07/01/2011 00:00:00
07/01/2011 00:00:00
07/01/2011 00:00:00
07/01/2011 00:00:00
08/01/2011 00:00:00
08/01/2011 00:00:00
09/01/2011 00:00:00
09/01/2011 00:00:00
09/01/2011 00:00:00
09/01/2011 00:00:00
09/01/2011 00:00:00
10/01/2011 00:00:00

December-2010
December-2010
December-2010
December-2010
December-2010
December-2010
December-2010
December-2010
December-2010
December-2010
December-2010
December-2010
December-2010
December-2010
January-2011
January-2011
January-2011
January-2011
January-2011
January-2011
January-2011
January-2011

[N

PROPERTIES
Name

FactinternatSales

All Properties

(%

APPLIED STEPS

Source
Promoted Headers
Changed Type

> Added Custom Column

Figure 8.10 — Newly created column step

This feature allows you to quickly create new columns by just entering the example you
have in mind or a few inputs to see what the suggestion of the tool will be.
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Imagine you want to concatenate values from multiple columns and enrich your query
with more data. You can easily achieve this with the same functionality by following the

next example:

1. Select the SalesOrderNumber and SalesOrderLineNumber columns, browse
to the Add Column tab, and click on Column From Examples and then From
Selection, as shown in the following screenshot:

Fd |Ed

Column From Custom Invoke Custom

| EBxamples= | Column
Frem All Columns

From Selection

[T FactinternetSales

i

Function

General

<

£ Conditional Column

i

m.

ws | =

-

Index Column =

Duplicate Column

ji

Currencyley

A (Mergecolumns X O BB 107 4 igwnomeny - s e
ABC
Qi Ewtract z BE i Rounding = —
Format .. Statistics Standard Scientific : Date  Time Duration
T parse v i o Information % v .
From Text Fram Number From Date & Time

table,addColumn{#"Changed Type", "orderDate-mthyear”, each Text.Combine({DateTim

~ 123 SalesTerritoryley = A SalesOrderMumber  ~

19 & 5043697 1
ES 7 S043898 1
100 1 5043699 1
100 4 S043700 1
& 9 S043701 1
100 4 5043702 -}
6 @ S043703 X
[ g 5043704 X

Figure 8.11 - Columns selection

2. Double-click on the first cell under Column1 and select SO43697 and you will get
the first part of the new value.

ABc SalesOrderNumber 123 SalesOrderLineNumber |v| 1: Column1

5043697
15043698
5043699
5043700
5043701
5043702
5043703
5043704
5043705
5043706
5043707
15043708
5043709
5043710
5043711

1

1| |3 1 (SalesOrderLineNumber)

1 (O S043697 (SalesOrderNumber)

1 120 (Arccosine of SalesOrderLineNumber)

1| [12 1,5707963267948966 (Arcsine of SalesOrderlineNumber)

4| |12 0,78539816339744828 (Arctangent of SalesOrderLineNumber)
L2 0 (Base-10 Logarithm of SalesOrderLineNumber)

1
J 1.2 0,54030230586813977 (Cosine of SalesOrderlineNumber)
p 1.2 27182818284590451 (Exponent of SalesOrderLineNumber)

1.2 0 (Natural Logarithm of SalesOrderLineNumber)

i p2 FALSE (SalesOrderLineNumber Is Even)

1 2 TRUE (SalesOrderLineNumber Is Odd)

1 [1.2 0,8414709848078965 (Sine of SalesOrderlineNumber)

1) L2 1,5574077246549023 (Tangent of SalesOrderlineNumber)
1| |Ac q (Length of SalesOrderLineNumber)

1| M 7 (Length of SalesOrderNumber)

Figure 8.12 — New column from examples
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3. You can see the temporary values of this new column.

ABc SalesOrderNumber 123 SalesOrderLineNumber 1:| SalesOrderNumber - Copy

5043697 1 S043697
' 5043698 1
5043699 1
S043700 1
5043701 1
5043702 1
S$043703 1
5043704 1
5043705 1
5043706 1
5043707 1
5043708 1
5043709 1
5043710 1

Figure 8.13 - Entering the first input

4. Now, click again on the first cell and let's add the second part of the value.
Enter - SOLN1 to perform a concatenation between the following values -
SalesOrderNumber, added in the previous step, then a separator (-), then the
initials of SalesOrderLineNumber (SOLN), and at the end, the value of it (1), as
shown in the following screenshot:
M SalesOrderNumber 123 SalesOrderlineNumber ~ 1© Merged

S043697-50LN1
S5043008-50LN1

5043697
S043698
50436099
5043700
5043701
5043702
5043703
5043704
5043705
5043706
5043707
5043708
5043709
5043710
5043711
5043712
5043713
5043714
5043715
5043716
5043717

5043718

P WS e L B T e WGl e T el S RS e IR T BT o

50437159

Figure 8.14 - Second input within the same cell
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5. See how the concatenation was performed by having a look at the M code applied,
and then click on OK.

il Add Column From Examples (7}
Enter sample values to create a new column (Ctrl+Enter to apply).
Transform: Text.Combine({[SalesOrderNumber], "-SOLN", Text.From([SalesOrderlineNumber], "en-CH")})

0 [ |

Figure 8.15 - M code generated by the step

6. At the end, rename the column SalesOrderFullCode.

AB- SalesOrderFuIICodel A

5043697-SOLN1
5043698-SOLN1
5043699-SOLN1
5043700-SOLN1
5043701-SOLN1
5043702-SOLN1
5043703-SOLN1

Figure 8.16 — Column renaming

Adding columns from examples offers different options when you do not want to code
directly with M or when you know exactly what the desired output is but you are not sure
which transformation options in Power Query to use.

Adding conditional columns

You can also enrich your queries by adding columns with if...then logic and applying
some conditions based on existing columns. These are called conditional columns and
this feature allows you to implement conditional expressions with an intuitive interface.
In this recipe, you will see how it is easy to apply custom flags based on the values of
existing columns.

Getting ready

For this recipe, you need to download the Fact InternetSales CSV file.

In this example, we will refer to the C: \Data folder.
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How to do it...
Once you open your Power BI Desktop application, you are ready to perform the
following steps:

1. Click on Get data and select the Text/CSV connector.

2. Browse to your local folder where you downloaded the FactInternetSales
CSV file and open it. The following window with a preview of the data will pop up;
click on Transform Data:

0 X
FactinternetSales.csv
File Origin Delimiter Data Type Detection
ST iroce (UTEH) * | [Comma ~ | [ Based on first 200 rows = (&
[ [«
~
310 20101229 20110110 20110105 21768 1 19 & 5043697
346 20101225 20110110 20110105 28389 1 39 7 5043698
346 20101229 20110110 20110105 258563 1 100 1 5043699
36 20101229 20110110 20110105 14501 1 100 4 S043700
46 20101229 20110110 20110105 11003 1 6 9 50437M
31 20101230 20110111 20110106 27645 1 100 4 5043702
310 20101230 20110111 20110106 16624 1 & 9 5043703
351 20101230 20110111 20110106 11005 1 6 9 5043704
1449 20101230 20110111 20110106 11011 1 & 95043705
312 20101231 20110112 20110107 27621 1 100 4 5043706
312 20101231 20110112 20110107 27616 1 100 4| S043707
330 20101231 20110112 20110107 20042 1 S8 10 S043708
313 20101231 20110112 20110107 16351 1 (] 9 5043709
314 20101231 20110112 20110107 16517 1 6 9 8043710
314 20110101 20110113 20110108 27606 1 100 1 5043711
311 20110101 20110113 20110108 13513 1 249 8| 5043712
310 20110102 20110114 20110109 27601 1 100 4 5043713
311 2mi1moz 20110114 201109 13591 1 a8 10 s043ina
314 20110102 20110114 20110109 16483 1 (] 9 5043715
311 20110102 20110114 20110108 16529 1 [ 9| 5043716 v
< >

[ | o

Figure 8.17 — CSV data preview

3. Browse to the Add Column tab and click on Conditional Column.

Home Transform Add Column View Tools Help
E [ E Conditional Column .A’é. [t+] Merge Columns

u% Index Column ~ 55 Extract ~
Column From Custom Invoke Custom . Format
Examples™ Column  Function L Duplicate Column - 93 Parse~
General From Text

Figure 8.18 - Conditional Column button
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4. The Add Conditional Column window will pop up, as in the following screenshot:

X
Add Conditional Column

Add a conditional column that is computed from the other columns or values.

New column name

Custom
Column Name Operator Value © QOutput @
! - = Then 85 -
Add Clause
Else O
ABC
123

e [ ]

Figure 8.19 - Add Conditional Column window

5. Name the new column PriceLevel and start creating the first condition by
selecting UnitPrice from the first dropdown after If.

Add Conditional Column

Add a conditional column that is computed from

New column name

Pricelevel

Column Name Operator

If UnitPrice v | | equals
ProductKey

Add Clat OrderDateKey
DueDateKey
ShipDateKey

CustomerKey

Else

AEC

123 7 PromotionKey

CurrencyKey
SalesTerritoryKey
SalesOrderNumber
SalesOrderLineNumber
RevisionNumber
OrderQuantity
UnitPrice
ExtendedAmount

Figure 8.20 — Defining the condition
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6. Then select is greater than from the Operator dropdown and enter 3000 for Value
and High for Output, as in the following example, in order to label unit prices
higher than 3000 with the High flag:

Column Name Operator Value Qutput @

If UnitPrice - is greater than ~ §5§ ~ 3000 Then ﬁg ~ | High
Figure 8.21 - Defining Value and Output

7. 'Then, click on Add Clause in order to add another two conditions and fill them in,
as in the following screenshot. At the end, click on OK.

Add Conditional Column

Add a conditional column that is computed from the other columns or values.

New column name

| D‘riceLevel
Column Name Operator Value © Output ©

If UnitPrice = | | is greater than ~ | |455 = | 3000 Then 133 ~ | High

Else If | UnitPrice - is greater than ~ | 1455 | 2000 Then 455~ Medium-High
Else If | UnitPrice - is greater than ~ | 1455 | 1000 Then 155 ~ | Medium
Else ®

ABC

123 ¥ || Low

S (o

Figure 8.22 - Defining multiple conditions
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With this example, we are stating that products with UnitPrice higher than 3000 have
to be labeled as High, between 2000 and 3000 as Medium-High, and between 1000
and 2000 as Medium, and if any of these conditions are not met, the label should be Low
(defined by the input in the Else section on the bottom left in the preceding figure).

155 PriceLevel -

High
High
High
Low
High
High
High
High
High
High
High
Low
High
High
High
High

Figure 8.23 — New column created

The same PriceLevel column output could be achieved by setting up the conditions
as follows:

Add Conditional Column

Add a conditional column that is computed from the other columns or values.

Mew column name
Fricelevel

Column Name Operator Value (0 Output (D
If UnitPrice - is less than - | 35 = || 1000 Then 123 = Low
Else if | UnitPrice - is less than i) ?‘55' 2000 Then ?5’;- Medium
ElseIf | UnitPrice * | | is less than v -’\gca_ 3000 Then ?;‘:3' Medium-High
Else (O
155 = || High

ox

Figure 8.24 - Defining a different order
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Moreover, you can use dynamic values both as input values and outputs by using column
values or parameters.

Value O

ABC

ABC

123 Enter a value

1 Select a column

Parameter

Figure 8.25 - Different value options
It is important to correctly define the order of the conditions. Applying it to our recipe
will work as follows:
1. All unit prices higher than 3000 will be flagged as High since these rows satisfy

that first condition.

2. 'Then, all prices higher than 2000, except ones already flagged by the first condition,
will be flagged as Medium-High.

3. 'Then, all prices higher than 1000, except ones already flagged by the first and
second conditions, will be flagged as Medium.

4. All other prices will be flagged as Low.
By paying attention to the order and selecting the right value, you can use conditional

columns to create and enrich your data by applying conditions to different data types and
defining custom outputs.

Adding custom columns

Once you have become more confident with Power Query M code, you can also enrich
data content by writing formulas and expressions directly thanks to the custom columns
feature. In this recipe, you will see an example of how to browse this section and create
columns with calculations that are not available in the form of built-in features in the
Power Query UL

Getting ready

For this recipe, you need to download the Fact InternetSales CSV file.

In this example, we will refer to the C: \Data folder.
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How to do it...
Once you open your Power BI Desktop application, you are ready to perform the
following steps:

1. Click on Get data and select the Text/CSV connector.

2. Browse to your local folder where you downloaded the FactInternetSales
CSV file and open it. The following window with a preview of the data will pop up;
click on Transform Data:

FactinternetSales.csv

File Crigin Delimiter Data Type Detection

65001: Unicode (UTF-8) T | | Comma ¥ [_Ea_s_eg on first 200 rows * (&

ProductKey OrderDateley y ip y C P y C ykey SalesTerritoryKey SalesOrdel
10 20101229 20110110 20110105 21768 1 19 6 5043697 o
146 20101229 20110110 20110105 FLEL D 1 a9 7 5043698
346 20101229 20110110 20110105 25863 1 100 1 5043699
336 20101229 20110110 20110105 14501 1 100 4 5043700
46 20101229 20110110 20110105 11003 1 & 9 5043701
31 20101230 20110111 20110106 27645 1 100 4 5043702
310 20101230 20110111 20110108 16624 1 & 95043703
331 20101230 20110111 20110108 11005 1 & 9 5043704
344 20101230 20110111 20110106 11011 1 & 9 5043705
312 20101231 20110112 20110107 27621 1 100 4 5043706
1z 20101231 20110112 20110107 276186 1 00 4 5043707
EE 20101231 20110112 20110107 20042 1 28 10 5043708
313 20101231 20110112 20110107 16351 1 & 9 5043709
314 20101231 20110112 20110107 16517 1 & 95043710
14 20110101 20110113 20110108 27606 1 100 1 5043711
311 20110101 20110113 20110108 13513 1 29 8 5043712
310 20110102 20110114 20110109 27601 1 100 435043713
311 20110102 20110114 20110109 13591 1 98 10 S043714
34 20110102 20110114 20110109 16483 1 & 9 5043715
311 20110102 20110114 20110109 16529 1 & 9 5043716 )

< >

Extract Table Using Examples Load Tmmfmml."ald| | Cancel |

Figure 8.26 - CSV data preview
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Imagine you want to calculate how many days have passed between two dates, in
this case, between the ship and order dates. You can do that easily by leveraging the
Duration.Days () M function, which can be applied in the Custom Column
section. Browse to the Add Column tab and click on the Custom Column button.

Home Transform Add Column View Tools Help
1 . * :
£ Conditional Column . . Merge Columns
= Bl Bl S £

Ej UE Index Column = 155 Extract ~
Column From Custom Invoke Custom i | Format
Examples ¥ | Column Function [ Duplicate Column i RS
General From Text

Figure 8.27 — Custom Column button

The Custom Column window will pop up and you will have the chance to create an
output column from an M expression by referencing other existing columns.

X
Custom Column

Add a column that is computed from the other columns.

New column name

Custom

Custom column formula Available columns
= ProductKey
OrderDateKey
DueDateKey
ShipDateKey
CustomerKey
PromotionKey

CurrencyKey v

<< Insert |

Learn about Power Query formulas

v No syntax errors have been detected. OK

Figure 8.28 — Custom Column window
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Assign a new column name, in this case, NrShippingDays, and start typing the
Duration.Days function. You will see IntelliSense working live when presented
with function options.

Custom Column

Add a column that is computed from the other columns.

New column name
NrShippingDays
Custom column formula O Awvailable
= Durat | Product
) Duration.Days 0
P buration.From
) Duration.FromText
P Duration.Hours
P buration.Minutes
P buration.Seconds
P buration.ToRecord
) buration.TotalDays
D buration.TotalHours
P buration.TotalMinutes
P buratien.TotalSeconds —

Learn ab .
£ puration. ToText

Figure 8.29 - IntelliSense formula engine

Once you have typed the function and opened the first bracket, you do not have
to necessarily write down the names of the columns, but you can use the section
on the right with the columns list to directly insert the query you need rather than
writing it from scratch, as shown in the following screenshot:

Custom Column

Add a column that; —— — !
Duration.Days{duration as nullable duration)

New column name

NrShippingDays nullable duration

Returns the days part of this duration.

Custom calumn form Available columns

= Duration.Days( -l TaxAmt

~
Freight
CarrierTrackingNumber
CustomerPONumber
OrderDate
DueDate
ShipDate e

| <= Insert

st Power Query formulas

Figure 8.30 — Formula definition
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Once you have clicked on < < Insert, you will see the column appearing in the
Custom column formula section.

New column name
NrShippingDays
Custom column formula &
= Duration. Days(lQh}PPAaﬂ‘gg]l -I

Learn about Power Query formulas

' Token RightParen expected. Show error

Figure 8.31 - Formula definition
Do not worry about the red squiggly line because it appears since the format is
temporarily not right (there are missing brackets essentially).

Complete the function by adding a minus (-) and the date to be subtracted,
OrderDate, and then close the brackets and click on OK.

Custom Column

Add a column that is computed from the other columns.

New column name

NrShippingDays

Custom column formula & Available columns
= Duration.Days([ShipDate]-[OrderDate])) T TaxAmt
~
Freight
CarrierTrackingNumber
CustomerPONumber
OrderDate
DueDate
ShipDate v
<< Insert |
Learn about Power Query formulas
+/ No syntax errors have been detected. oK

Figure 8.32 - Adding existing columns

You can notice how the message in the bottom left confirms No syntax errors have

been detected.
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8. You can now see the new column created.

EG‘) OrderDate hd EGB DueDate v Eé ShipDate

ABC - .
~ 123 NrShippingDays ~

29/12/2010 00:00:00 10/01/2011 00:00:00 05/01/2011 00:00:00 7
29/12/2010 00:00:00 10/01/2011 00:00:00 05/01/2011 00:00:00 7
29/12/2010 00:00:00 10/01/2011 00:00:00 05/01/2011 00:00:00 7
29/12/2010 00:00:00 10/01/2011 00:00:00 05/01/2011 00:00:00 7
29/12/2010 00:00:00 10/01/2011 00:00:00 05/01/2011 00:00:00 7
30/12/2010 00:00:00 11/01/2011 00:00:00 06/01/2011 00:00:00 7
30/12/2010 00:00:00 11/01/2011 00:00:00 06/01/2011 00:00:00 7
30/12/2010 00:00:00 11/01/2011 00:00:00 06/01/2011 00:00:00 7
30/12/2010 00:00:00 11/01/2011 00:00:00 06/01/2011 00:00:00 7
31/12/2010 00:00:00 12/01/2011 00:00:00 07/01/2011 00:00:00 7
31/12/2010 00:00:00 12/01/2011 00:00:00 07/01/2011 00:00:00 7
31/12/2010 00:00:00 12/01/2011 00:00:00 07/01/2011 00:00:00 7

Figure 8.33 — New column added

You can also create more dynamic calculations. Imagine you want to calculate the
difference between today's date and the order date or any other date value. You would have
to replace [ShipDate] in the previous formula with the DateTime .LocalNow ()
function, as shown:

Custom Column

Add a column that is computed from the other columns.

New column name
NrShippingDays

Custom column formula Available columns

= Duration.Days(DateTime.Locallow()-[OrderDate] )l r ProductKey
OrderDateKey
DueDateKey
ShipDateKey
CustomerKey
PromotionKey

CurrencyKey v

<< Insert |

Learn about Power Query formulas

Cancel

v No syntax errors have been detected. oK

Figure 8.34 - Second formula definition
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You can see the newly created DaysFromCurrentDate column.

E@‘) OrderDate - E@‘) DueDate - E@‘) ShipDate - || 155 DaysFromCurrentDate @~

29/12/2010 00:00:00 10/01/2011 00:00:00 05/01/2011 00:00:00 3824
28/12/2010 00:00:00 10/01/2011 00:00:00 05/01/2011 00:00:00 3824
28/12/2010 00:00:00 10/01/2011 00:00:00 05/01/2011 00:00:00 3824
29/12/2010 00:00:00 10/01/2011 00:00:00 05/01/2011 00:00:00 3824
29/12/2010 00:00:00 10/01/2011 00:00:00 05/01/2011 00:00:00 3824
30/12/2010 00:00:00 11/01/2011 00:00:00 06/01/2011 00:00:00 3823
30/12/2010 00:00:00 11/01/2011 00:00:00 06/01/2011 00:00:00 3823
30/12/2010 00:00:00 11/01/2011 00:00:00 06/01/2011 00:00:00 3823
30/12/2010 00:00:00 11/01/2011 00:00:00 06/01/2011 00:00:00 3823
31/12/2010 00:00:00 12/01/2011 00:00:00 07/01/2011 00:00:00 3822
31/12/2010 00:00:00 12/01/2011 00:00:00 07/01/2011 00:00:00 3822
31/12/2010 00:00:00 12/01/2011 00:00:00 07/01/2011 00:00:00 3822
31/12/2010 00:00:00 12/01/2011 00:00:00 07/01/2011 00:00:00 3822
31/12/2010 00:00:00 12/01/2011 00:00:00 07/01/2011 00:00:00 3822
01/01/2011 00:00:00 13/01/2011 00:00:00 08/01/2011 00:00:00 3821
01/01/2011 00:00:00 13/01/2011 00:00:00 08/01/2011 00:00:00 3821

P N L

P S T eI

T A L

Figure 8.35 - New column created
Every time you refresh your data, the number will update according to the current date.
You can see it is easy to create custom columns and the more you become confident with
M functions, the easier it will be to create more complex content. You will be able to

concatenate, perform complex calculations, and refer to parameters as you would do with
M functions in the Advanced Editor.

Invoking custom functions

Power Query offers you the ability to enrich existing tables with additional columns

in many different ways, as you have seen in previous recipes, but it also allows you

to use custom functions defined as expressions that take some variables as inputs to
return a result value. In this recipe, we will see how to create a function, define function
parameters, and invoke that function to generate an output.

Getting ready

For this recipe, you need to download the FactResellerSales CSV file.

In this example, we will refer to the C: \Data folder.
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How to doit...

Once you open your Power BI Desktop application, you are ready to perform the
following steps:
1. Click on Get data and select the Text/CSV connector.

2. Browse to your local folder where you downloaded the FactResellerSales
CSV file and open it. The following window with a preview of the data will pop up;
click on Transform Data:

FactResellerSales.csv

File Origin Delimiter Data Type Detection

65001: Unicode (UTF-8) = ! Comma ¥ . Based on ['rr.'.l 200 rows ¥ ] _,-;

ProductKey OrderDateKey DueDateKey ShipDateKey Resellerkey ployeekey F K C yKey SalesTerritoryke
349 20101229 20110118 20110105 676 285 1 100 2
as50 20101229 20110110 20110105 676 245 1 100
351 20101229 20110110 20110105 B/8 285 1 100
344 20101229 20110110 20110105 678 285 1 100
345 20101229 20110110 20110105 675 285 1 100
346 20101229 20110110 20110105 676 285 1 100
s 20101229 20110110 20110105 676 285 1 100
229 20101229 20110110 20110105 676 285 1 100
235 20101229 20110110 20110105 676 285 1 100
218 20101229 20110110 20110105 676 285 1 100
223 20101229 20110118 20110105 676 285 1 100
220 20101229 20110110 20110105 6765 285 1 100
326 20101229 20110110 20110105 117 283 1 100
318 20101229 20110110 20110105 117 283 1 100
300 20101229 20110110 20110105 442 288 1 19
296 20101229 20110110 20110105 442 288 1 19
304 20101229 20110118 20110105 442 288 1 19
223 20101229 20110110 20110105 442 288 1 19
232 20101229 20110110 20110105 442 288 1 19
293 20101229 20110110 20110105 442 288 1 i v

< >

Extract Table Using Examples Load Transform Data | I Cancel |

Figure 8.36 - CSV data preview
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3. Now, right-click on the Queries pane space and click on New Query and then
Blank Query.

Queries [1] <

[T FactResellerSales

Paste ‘

New Query » Bl Excel
New Parameter... SQL Server
New Group... Analysis Services
B Text/csv
Expand All —~
llapse Al & Web
Collapse A
—— OData feed
[ Blank Query
More...
Combine 3
[E) Recent Sources 4

Figure 8.37 - Blank query creation

4. In our example, we will define a function to calculate the net sales amount when
applying different discount values (if you have SalesAmount equal to 10, you first
apply a discount of 10%, and then you subtract the total cost from that discounted
value). After having created a new blank query, browse to the Home tab and open
Advanced Editor.

Home Transform Add Column View Tools Help
=X D Dl:l Properties
mp (D) I's | .
/ = [E Advanced Editor
New

Close & Recent  Enter Data source Manage Refresh

Apply ¥ Source~ Sources~ Data settings Parameters~  Preview ~ EE Mg ©
Close New Query Data Sources  Parameters Query
Queries [2] < f

[ FactResellerSales

A Queryl

Figure 8.38 - Blank query display
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5. A blank query contains the M code text you see in the following screenshot and
here, we can define our own function:

| Advanced Editor O X
Q U e ry1 Display Options ~ (2]
1 let
2 Source = ""
3 in -
4 Source

No syntax errors have been detected.

Done Cancel

Figure 8.39 - Blank query in the Advanced Editor

6. Enter the following code to create a function:

(OldSalesAmount as number, Discount as number, TotalCosts
as number) =>

let

NetSales = OldSalesAmount - (OldSalesAmount * Discount
) - TotalCosts

in

NetSales

The formula is divided into the following parts:

a) Definition of input values: 01dSalesAmount, Discount, and TotalCosts.
After you define these parameters, you will add the => expression to introduce
the function and the subsequent part, which starts with let.

b) Function definition: Function formula to calculate Net Sales, which is
given by OldSalesAmount - (OldSalesAmount * Discount ) -
TotalCosts.

c) Value returned: This is introduced by the in clause.
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Have a look at how it looks in the Advanced Editor and click on Done.

| Advanced Editor

Q U e ry1 Display Options ~ (7]

(0ldsalesAmount as number, Discount as number,TotalCosts as number) :>|

1
2 let

3 NetSales = OldSalesAmount - (0ldSalesAmount* Discount ) - TotalCosts
a

5

in
NetSales

+/ No syntax errors have been detected.

Done Cancel

Figure 8.40 - Function definition in the Advanced Editor

7. See how the function appears in the Power Query UL

Queries [2] < fx = (0ldsalesAmount as number, Discount as number,TotalCosts as number) =>

1 FactResellerSales
fx Queryl

Enter Parameters
OldSalesAmount
Example: 123

Discount

Example: 123

TotalCosts
Example: 123

Invoke Clear

function (01dsalesAmount as number, Discount as number, TotalCosts as number) as any

Figure 8.41 - Custom function parameters
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Let's also try to manually input some values to see how it works. Enter 5 for
OldSalesAmount, 0, 1 for Discount (meaning 10%), and 3 for TotalCosts, and
then click on the Invoke button.

Enter Parameters
OldSalesAmount
5
Discount
0.1
TotalCosts

E |

| Invoke | | Clear |

Figure 8.42 - Enter Parameters

8. You will see the NetSales value when a 10% discount is applied as the output of
the invoked function.

Queries [3] < fr | = queryi(s, 0.1, 2)

[T FactResellerSales 1,5
fr QueryT
123 Invoked Function

Figure 8.43 - Invoked Function

9. Now, let's delete Invoked Function under the Queries section on the left side of
the Ul and try to create an invoked custom function to apply this calculation to the
FactResellerSales data.

[ FactResellerSales 1,5
ft Queryl
123 Invoked Function By Copy
Paste
> Delete

=] Rename

Figure 8.44 - Deleting Invoked Function
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10. Rename the function query to £xNetSales to identify it easily as the function to
calculate NetSales.

Query Settings X

4 PROPERTIES
Name
| foetSalesl

All Properties

Figure 8.45 — Renaming a function

11. Now select the FactResellerSales query, browse to the Add Column tab, and click
on Invoke Custom Function to apply the £xNetSales function, defining as
inputs the columns from FactResellerSales.

Home Transform Add Column View
E EE‘ll Conditional Column

'
Ug Index Column ~
Column From Custom Invoke Custom

Examples~ Column  Function T Cuplens Zalny

General
Queries [2] < £
[C] FactResellerSales . 123 ProductK:
fx fxNetSales 1

j
Figure 8.46 - Invoke Custom Function button
12. The Invoke Custom Function window will pop up and from here, you can define

which function and what input variables to use. Name the new column NetSales
and select the fxNetSales function from the Function query dropdown.

X
Invoke Custom Function

Invoke a custom function defined in this file for each row.

New column name

NetSales

Function query

fxNetSales

5l [ |

Figure 8.47 - Invoke Custom Function window
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13. Select the SalesAmount column for the OldSalesAmount input, enter 0, 1 for the
Discount input, and then click on the input type icon and select Column Name for

the TotalCosts input.

Invoke Custom Function

Invoke a custom function defined in this file for each row.

New column name

NetSales

Function query

fxNetSales hd
OldSalesAmount

T ~ || SalesAmount -
Discount

12 - 01

TotalCosts

Example: 123

1.2 Decimal Number
T Column Name

Figure 8.48 — Variables definition

s o]

14. Then select the TotalProductCost column as the input column for TotalCosts.

TotalCosts
1 ~ || TotalProductCost
CurrencyKey

SalesTerritoryKey
SalesOrderNumber
SalesOrderLineNumber
RevisionNumber
OrderQuantity
UnitPrice
ExtendedAmount
UnitPriceDiscountPct
DiscountAmount
ProductStandardCost
TotalProductCost

Figure 8.49 - Variable selection

X
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15. After having defined the input variables, click on OK.

Invoke Custom Function

Invoke a custom function defined in this file for each row.
New column name
NetSales

Function query

| fxNetSales - |

OldSalesAmount
-~ |SalesAm0unt A |

Discount

12~ 01

TotalCosts

-~ |T0ta|ProductCost -

sl o]

Figure 8.50 — Variables defined

16. A new column will be added to the query as the output of the function with the
variables you have defined.

cost])) + || Query Settings X

e

N
91/2011 00:00:00 05/01/2011 00:00:00 1049,1488 ame
FactinternetSales
91/2011 00:00:00 05/01/2011 00:00:00 1147,8366
21/2011 00:00:00 05/01/2011 00:00:00 1147,8366 All Properties
91/2011 00:00:00 05/01/2011 00:00:00 216,04208
4 APPLIED STEPS
91/2011 00:00:00 05/01/2011 00:00:00 1147,8366
91/2011 00:00:00 06/01/2011 00:00:00 1049,1483 Solice
P ted Head
91/2011 00:00:00 06/01/2011 00:00:00 1049,1488 romoted Feaders
Changed Type
91/2011 00:00:00 06/01/2011 00:00:00 1139,3966 gec yp
X Invoked Custom Function

91/2011 00:00:00 06/01/2011 00:00:00 1147,8366
91/2011 00:00:00 07/01/2011 00:00:00 1049,1488
91/2011 00:00:00 07/01/2011 00:00:00 1049,1488
91/2011 00:00:00 07/01/2011 00:00:00 216,04208

Figure 8.51 — Newly generated column
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The example you saw is just one of many that you can perform using custom functions.
The idea of this feature is to create something that can be reused with multiple queries and
allow you to simplify, accelerate, and easily maintain your data transformation steps.

Clustering values

Data often comes from original data sources in many forms and you can end up having
multiple variations of the same value where you need to have a unique value. In this

case, you need a way to group and correct these values quickly, without creating complex
rules or doing it manually. In this recipe, we will see how to leverage the clustering values
feature, which enables you to automatically group data based on similarities thanks to an
underlying algorithm.

Getting ready

For this recipe, you need to have access to the Power BI portal, for which a Power BI Pro
license is needed. You also need to have access to a workspace.

How to do it...
After you log in to the Power BI portal, perform the following steps:

1. Browse to your workspace, click on New, and click on Dataflow.

PowerQuery Cookbook

i1 Home
Yr Favorites ¥ + New v ;55; Create a pipeline
(® Recent 3 i Feport
LY sualize your data
—|— Create
Paginated R
3 I;E Build a p
0 Datasets
= Dashboard
an 7
o Apps e Build a single-page data story
A Shared with me Dataset
Create a datasel to use in a report
% Deployment pipelines
Dataflow
@ Leamn Prep, clean, and transform data
. Streaming dataset
& Workspaces b " Build visuals from real-time data
I PowerQuery Cook... = Upload a file

Open a .pbix, rdl, xlsx, or .csv in Po.

Figure 8.52 - Creating a dataflow
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2. Click on Add new tables in order to connect to a data source and access the Power
Query online UL

Define new tables

Choose a data source to
define the tables for your
dataflow. You can map
your data to standard
Common Data Model

tables, or define custom
tables instead.
Learn more

Add new tables

Figure 8.53 — Add new tables

3. Select the Web API connector and enter the following URL to connect to a CSV file
loaded in the Power Query Cookbook GitHub repository, https://github.com/
PacktPublishing/Power-Query-Cookbook/blob/main/Chapter08/
SalesData.csv, and then click on Next to see the data preview.

Power Query - Connect to data source

@ Web API Caonn

URL *

Query-Cookbook-/main/Chapter08/SalesData.c sxl

Data gateway

(none) v f'-)

Authentication kind

Anonymous

Back Cancel Next

Figure 8.54 - Web API connector


https://github.com/PacktPublishing/Power-Query-Cookbook/blob/main/Chapter08/SalesData.csv
https://github.com/PacktPublishing/Power-Query-Cookbook/blob/main/Chapter08/SalesData.csv
https://github.com/PacktPublishing/Power-Query-Cookbook/blob/main/Chapter08/SalesData.csv
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4. You will now see a data preview with the File origin, Delimiter, and Data type
detection options automatically detected. Click on Transform data to access the
Power Query UL

Power Query - Preview file data

https://raw.githubusercontent.com/andreajanicijevic/Power-Query-Cookbook-/main/Chapter08/SalesData.csv

File arigin Drelimiter Data type detection
65001 Unicode (UTF-8) e Comma ~ | | Based on first 200 rows ~ O

Aec SalesiD 123 Amount 'EPC Country

4024 20000 United States

4034 40000 Spain

4048 12000 spain

4054 5000 United States

3104 1200 italiy

2508 15000 germani

295C 11000 Itaky

3498 S000 United Stated of America
27A 2500 Germary

3024 20000 United States

4738 40000 Spain

404C 12000 spainn

4554 5000 United States of america
T10A 1200 Italy

2558 15000 Germany

&85C 11000 Italy

7B 000 unitedd states of Ameri...
Frals 2500 Germany

Back Cancel Transform data

Figure 8.55 — Data preview

5. Now have a look at the Country column and see how countries' names are not
spelled in the same way. Imagine you want to have homogeneous names and to
correct capital letters and other spelling issues. In this case, we will use the Cluster
values feature to create these clusters. Browse to Add column and click on the
Cluster values button.

Home Transform Add column View Help

gﬂ ?{i} Bﬁc % Conditional column m il Ox YZO ;E 1 Ol

ABC

2 Index column v Extract v
Column from Custom Invoke custom ﬂ‘ naexcolumn Format 123 ™3¢ Cluster | Statistics Standard Scientific
examples~ column  function [C1 Duplicate column v F;é Parse v values v v v
General
Create a new column that contains canonical values clustering
Queries [1] < f':‘ Table-T ginilar values in the selected column.
I@ Query EE & salesid ~ | 123 Amount |~ [[# Country [T

Figure 8.56 - Cluster values button
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Select Country for Column and define a new column called Country
corrected, which will contain the corrected values. Define a similarity threshold
of 0.7 (the default is 0. 8), which indicates how two similar values should be to
be clustered together (for example, United Statesand United States of
America). Ignore case and Group by combining text parts will be flagged by
default. In this case, leave the default options flagged and also flag Show similarity
scores, and then click on OK.

Cluster values @

Specify the column to create the clusters from.

Column

‘ Country W ‘

New column name

‘ Country_corrected ‘

v Fuzzy cluster options

Similarity threshold (optional) O

O 0.7

~ Ignore case
~ Group by combining text parts (O
~| Show similarity scores

Transformation table (optional)

A

OK ‘ Cancel ‘

Figure 8.57 - Cluster values window
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6. After you have clicked OK, you will see two newly added columns, one with
the clustered values, Country corrected, and one with score similarities,
Country Country corrected Similarity. You can observe how values

were grouped according to similarities identified by the algorithm.

fe

FE #- salesip ~ 123 Amount |~ | - Country

4024
4034
4048
4054
308
2508
295C
34498
2MA

(F- R R A SR TR

11 473A
12 apac
13 4554
14 7104
15 | 2558
16 895C
17 3478
18 271C

20000
40000
12000
5000
1200
15000
11000
SO0
2500
20000
40000
12000
5000
1200
15000
17000
2000
2500

United States

Spain

spain

United States

italiy

germani

Italy

United Stated of America
Germany

United States

Spain

spainn

United States of america
Italy

Germany

Italy

unitedd states of Ameri...
Germany

Table.AddFuzzyClusterColumn(#"Changed column type®, "Country”, “Country_corrected”,

United States
Spain

Spain

United States
Italy
Germany
Italy

United States
Germany
United States
Spain

Spain

United States
Italy
Germany
Italy

United States
Germany

Figure 8.58 - Clusters column

- &Cwntry,mrrxt’ed * | 1.2 Country_Country_corrected Similarity ~

1
T
T
T
084

095

o

093
o

Query settings >

Properties
MName
Query

Entity type (O

Custom

Applied steps

5 & Source &
B Promoted he... %

& :‘;ﬁ Changed colu...
ng Clustered val... & X

With the Cluster values feature, you have the possibility to quickly correct values within
a column by using a fuzzy matching algorithm built into Power Query online. You can
think of different scenarios to correct your data and get the most out of this feature.
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Performance Tuning
with Power BI
Dataflows

We already had the chance to see in detail how Power Query works in its Desktop
version, where you can perform data preparation and transformations and save all of it in
a Power BI Desktop file with the . pbix extension. But what if you would like to reuse
Power Query transformations done by others but cannot retrieve the . pbix file? Or what
if you want to store them somewhere accessible to multiple users? You can do that, thanks
to the Power Query online version that is integrated with the Power BI Dataflows feature,
accessible via the Power BI Portal.

In this chapter, we will see how to create, configure, and consume dataflows by exploring
the following recipes:

+ Using Power BI dataflows
« Centralizing ELT with dataflows
« Building dataflows with Power BI Premium capabilities

« Understanding dataflow best practices
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Technical requirements

For this chapter, you will need the following:

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

o A Power BI Pro license and access to the www . powerbi . com portal

o A Power BI Premium or Power BI Premium Per User license
The minimum requirements for installation are as follows:

o .NET Framework 4.6 (Gateway release August 2019 or earlier)
o .NET Framework 4.7.2 (Gateway release September 2019 or later)

o A 64-bit version of Windows 8 or a 64-bit version of Windows Server 2012 R2 with
current TLS 1.2 and cipher suites

+ 4 GB of disk space for performance monitoring logs

You can find the data resources referred to in this chapter at the following link:

https://github.com/PacktPublishing/Power-Query-Cookbook/tree/
main/Chapter09

Using Power Bl dataflows

You can easily access Power Query online through Power BI dataflows, a feature you can
find in the Power BI portal once you have logged in. You can create dataflows in Power

BI workspaces and manage user permissions as you would do with reports and Power BI
datasets. In this recipe, we will see how the Power BI dataflows feature works and what the
main concepts to learn about are to get the most out of it.

Getting ready

For this recipe, you need to have access to the Power BI portal, for which a Power BI Pro
license is needed.


https://www.microsoft.com/en-us/download/details.aspx?id=58494
https://www.microsoft.com/en-us/download/details.aspx?id=58494
http://www.powerbi.com
https://github.com/PacktPublishing/Power-Query-Cookbook/tree/main/Chapter09
https://github.com/PacktPublishing/Power-Query-Cookbook/tree/main/Chapter09

Using Power BI dataflows 305

How to do it...
After you log in to the Power BI portal, perform the following steps:

1.

Create a new workspace, a place where you can collaborate with others, share and
publish your content, and from where you can access Power Query online in the
Power BI portal. You can do that by clicking on Workspaces and then on Create
a workspace as shown in the screenshot:

m Microsoft | Power Bl My workspace

My workspace
Home

. Search
Favorites b

Workspaces
Recent b4
Create
Datasets
Goals
Apps

Shared with me

2 % 39 0 + © % D

Deployment pipelines

,_
=
=

Learn

< Workspaces <

My workspace L

Create a workspace
71 Getdata

Figure 9.1 - Workspace creation
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The following window will pop up on the right side of your browser, where you
can enter your workspace name. In this recipe, we will call it Power Query
Cookbook and enter this name in the Workspace name section:

Create a workspace

Workspace image

1 Upload

Workspace name

Power Query Cookbook

Available
Description

Describe this workspace

Learn more about workspace settings

Advanced v

Save Cancel

Figure 9.2 - Workspace creation
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Then expand the Advanced section, right above the Save button, and flag Workspace
admins under Contact list (which means that only workspace admins will receive
notifications about problems in the workspace) and choose a licensing option
available in your environment. In this case, select Pro as in the following screenshot:

Advanced ~

Contact list

® Workspace admins

(O Specific users and groups

Workspace OneDrive

(Optional)

License mode ()

(® Pro

() Premium per user
Premium per capacity

Embedded @

Figure 9.3 — Workspace creation Advanced section
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4. Once you create the workspace, you will see this page from where you can start
building content:

B Microsoft  Power Bl Power Query

Power Query Cookbook Create app
Home

¥ B

f

Favorites > + New & Create a pipeline = View ] Settings R Access L Search

@

G

Recent >

-

Create

B Datasets

L}

Goals

Apps

Shared with me [

% % 4

Deployment pipelines .
o F Add content to this workspace

B

Learn ' .
Save reports, dashboards, datasets, and workbooks to this

workspace by making something new or uploading existing files

o

Workspaces ?

Add content
Power Query Cook. v

Al Get data

Figure 9.4 - Workspace page



Using Power BI dataflows

309

5. Click on New and then click on Dataflow as in the following screenshot:

Power Query Cookbook

+ New v & Create a pipeline

| Report
- visyalize your data
& Paginated Report

Build a paginated report

1) Dashboard
Build a single-page data story

g Dataset
Create a dataset to use in a report
oo Dataflow
Prep, clean, and transform data
8 Streaming dataset
“* Build visuals from real-time data
— Upload afile
T

Open a .pbix, .rdl, xlsx, or .csvin Po...

Figure 9.5 - Dataflow creation

6. The following options will be presented to start using the dataflow features:

Define new tables

Choose a data source to
define the tables for your
dataflow. You can map
your data to standard

Common Data Model
tables, or define custom
tables instead.

Learn more

Add new tables

Start creating your dataflow

Link tables from
other dataflows

Import Model

Choose a dataflow model

Linking to tables from to import into your

other dataflows reduces workspace.
duplication and helps Learn more
maintain consistency
across your organization.
Learn more
Add linked tables Import model

Figure 9.6 — Creating dataflow types

Attach a Common
Data Model folder
(preview)

Attach a Common Data
Model folder from your
Azure Data Lake Storage
Gen2 account to a new
dataflow, so you can use it
in Power BI.

Learn more

Create and attach
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For this recipe, we will connect to an external source, and we will use the Define
new tables option by clicking on Add new tables. Other options will be explored in
the rest of the chapter.

7. We are now creating a new dataflow from scratch, and we need to select
a connector. A familiar section will appear from where you can select a data source
to connect with (as you would do with Get Data in Power BI Desktop).

8. Select the Web API connector and enter the following URL to connect to
a CSV file loaded in the Power Query Cookbook GitHub repository: https://
github.com/PacktPublishing/Power-Query-Cookbook/blob/main/
Chapter09/FactInternetSales.csv. Click on Next to see a data preview:

Power Query - Connect to data source

@ Web API Connection settings
i URL*

Learn mare
book-/blob/main/Chapter09/i act[nternetSaIes.cs»l

Connection credentials

Data gateway
| (none) hd E‘_}

Authentication kind

| Anonymous b

Back Cancel Next

Figure 9.7 - Web API connector
A data preview page will appear where you can define, as you would in the desktop
version, File origin, the Delimiter type, and Data type detection. Leave the options
detected by default and click on Transform data to access the next section, the
Power Query online UT:


https://github.com/PacktPublishing/Power-Query-Cookbook/blob/main/Chapter09/FactInternetSales.csv
https://github.com/PacktPublishing/Power-Query-Cookbook/blob/main/Chapter09/FactInternetSales.csv
https://github.com/PacktPublishing/Power-Query-Cookbook/blob/main/Chapter09/FactInternetSales.csv
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Power Query - Preview file data

https://raw.githubusercontent.com/andreajanicijevic/Power-Query-Cookbook-/main/Chapter09/FactinternetSales.csv
File origin Delimiter Data type detection
[ 65001 Unicode (UTF-8) | | comma | Based on first 200 rows v O
P3¢ 3 3 3 i 3 3¢ 3 A 3 ineNu

310 20101229 20110110 20110105 21768 1 19 & 5043887 *

346 20101229 20110110 20110105 28389 1 39 7 50436898 l

346 20101229 20110110 20110105 25863 1 100 1 SO043699

336 20101229 20110110 20110105 14507 1 100 4 5043700

346 20101229 20110170 20110105 11003 7 [ 9 5043701

I 20101230 20110111 20170106 27645 1 100 4 S043702

310 20101230 20110111 20110106 16624 1 [ 9 5043703

357 20101230 20110171 20110106 11005 1 6 9 SO4374

344 20101230 20110111 20710106 11071 1 [ 9 5043705

12 20001231 20110112 20110107 27621 1 100 4 5043706

m 20101237 20110112 20110107 27676 1 100 4 S043T07

330 20101231 20110172 20110107 20042 H 9% 70 5043708

313 20101231 20110112 20110107 16351 1 [ 9 5043709 -
4 *
Back | | Cancel |

Figure 9.8 - Power Query data preview

The Power Query UI will pop up and from here, you can perform transformations
and model your data as you would usually do, browsing different tabs and
monitoring the applied steps on the right side of the UlI:

Pawer Query - Edit queries

Home Transform Add column View Help
%@ [E [ ropertios B L)!-I g\/ g'“ zl (“’ % gﬁ @
Get Enter Dptions  Manage D adwrcsdedior | o pmove | Kesp Remore | 5 Tansiom | Comtioe | Wap to
data - dats - PATAMEOrE - Euaﬂaguv colimng~ columng. | rowse rows e entity ms.ghls
Wivw cpasry. Oiptiang Parwmistecs Chry Marage colerns Rt renws san £OM gt

Queries [1] ¢ Je | table.TransforncolumnTypes (s"Proscted headers®, [[“Productkey”, Intes.Type], [“erderbatesey”, v
16 cuery B % producikey ~ |13 ¥, v 1% y| v - %a y |~ % = Iasc\lnm-m

1 2 2012 20170110 20110105 21760 1

2 345 20101229 0110110 20110105 23389 T

3 345 210122 20110120 20110505 25853 1

4 33 20001229 20110110 20710708 14501 1

5 2nmes 0110110 11003 1

6 3 20101230 20118111 2T 1

o m 20001230 20110117 Tega 1

8 351 AN01230 0110911 11005 1

9 e 20101230 20110111 tort 1

10 312 2001231 20110712 27621 1

M 312 2mm23t 20110112 27616 1

12 30 20001231 201107112 20042 7

13 313 207231 20118112 16357 1

14 2] 2301231 20110112 16517 1

15 £ 200161 20110113 27606 1

16 3 201tarat 20110113 13513 T

17 £ 20110102 20110104 27601 1

18 |+ I

Completied (1.285)  Colunis 26 Rows. 93+

Figure 9.9 - Power Query online page

| Cancel |

Cuery settings >
- Properties
Name

Query

Cntity type (&
Custem

- Applied steps

52 @ Souren &
A Promcted he, &
|3 changed cotu.. %

Osee 3= @ M@
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9. Rename the query and type SalesData under the Query settings section on the
right side of the UL

Query settings >

~ Properties
Name
SalesData
Entity type @
Custom

~ Applied steps

ﬁa Source €23
FH Promoted he... &
|E&3?§§ Changed colu... X

Figure 9.10 - Query settings

10. Click on the Save & close button on the bottom-right side to create the dataflow
that contains this query:

Q Step E]'ﬂ E @

‘ Cancel ‘ Save & close

Figure 9.11 - The Save & close button

11. The Save your dataflow window will pop up, where you can enter a name and short
description for the dataflow. In this case, we will call the new dataflow Sales and
then click on Save:
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Save your dataflow

Name *

Sales

Description

Save Cancel

Figure 9.12 - Save your dataflow

12. You can see in the following screenshot all the tables, called entities, within the
dataflow that you created:

: B Edit tables B} Add tables ~ X Close
Tables Machine learning models
TABLE NAME TABLE TYPE ACTIONS
» B salesData Custom B oS8

Figure 9.13 - Entity view within the dataflow

13. You could edit the dataflow, add other tables, and apply many other advanced
features. In this case, we will close this view with the top-right button, Close:

B2 Edit tables B} Add tables v |

X Close

Figure 9.14 - Close dataflow view
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14. When closing the dataflow details view, you will go back to the workspace view and
you will see the newly created content:

@ Power Query Cookbook Create app
+ Mew ﬁ’ Create a pipeline = View S Filters fé} Settings 9\ Access }3 |Search
Al Content  Datasets + dataflows
0 Name Saloc Type Owner Refreshed MNext refresh

E Sales LT Dataflow Andrea Janicijevic - N/A

Figure 9.15 - Dataflows inside the workspace

15. Click now on the refresh icon to effectively load the data inside the storage of your
Power BI Pro account:

O Name Type

E Sales o L] Dataflow

Figure 9.16 — Refresh icon

You have seen how easy it is to create a dataflow. You can apply Power Query

transformations and define data preparation steps directly from the browser and organize
the content in workspaces.

Centralizing ETL with dataflows

Data preparation and transformation at an enterprise level, meaning managed centrally,
compared to a self-service approach where you can perform your own data cleaning, is
one of the most expensive and difficult tasks to manage within a company. Also called
centralized ETL, this task is traditionally associated with enterprise tools, but with Power
BI dataflows, you can extract, transform, and load data by connecting to data sources,
transforming the data applying business logic, and then modeling the data to produce
reports and do further analysis.
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In this recipe, you will see how you can create multiple dataflows, and that these can be
used by multiple users in their data models to produce reports and visualize all these
pieces in the lineage view.

Getting ready

For this recipe, you need to have access to the Power BI portal, for which a Power BI Pro
license is needed. You also need to have access to a Power BI workspace.

How to do it...
After you log in to the Power BI portal, perform the following steps:

1
2
3.
4

Browse to your workspace, click on New and click on Dataflow.
Then click on Add new tables to connect to a data source.
Click on the Web API connector to connect to a CSV file from the GitHub repository.

Enter the following URL to connect to a CSV file loaded in the Power

Query Cookbook GitHub repository: https://github.com/
PacktPublishing/Power-Query-Cookbook/blob/main/Chapter09/
FactInternetSales.csv. Click on Next to see a data preview.

A data preview page will appear, then click on Transform data.

Once the Power Query Ul appears on the web page, rename the query to
InternetSales under the Query settings section on the right side of the UL

Query settings >

- Properties
Name
InternetSales
Entity type @
Custom

» Applied steps

AT

E?:;, Source
FH Promoted he...
|E:€9'1&S§ Changed colu... X

LA

503 £03

Figure 9.17 — Query settings


https://github.com/PacktPublishing/Power-Query-Cookbook/blob/main/Chapter09/FactInternetSales.csv
https://github.com/PacktPublishing/Power-Query-Cookbook/blob/main/Chapter09/FactInternetSales.csv
https://github.com/PacktPublishing/Power-Query-Cookbook/blob/main/Chapter09/FactInternetSales.csv
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7. Let's apply some common Power Query transformation tasks such as Choose
columns. Browse to the Home tab and click on the Choose columns button:

Home Transform Add column View Help

I:% i D”j Epmper‘ties @ LQJ i\/

D Advanced editor

Get  Enter Options Manage Refresh Choose | Remove Keep
data~ data v parameters~ v E Manage v columns ~ |columns~ | rows v
MNew query Options Parameters Quel Redu

Keep or remove columns from this table.

Figure 9.18 - Choose columns button

8. Select the ProductKey, OrderDateKey, OrderQuantity,
TotalProductCost, SalesTerritoryKey, SalesAmount, and OrderDate
columns and click on OK.

9. Now change the OrderData column's data type to Date:

tCost ~ 1.2 SalesAmount ¥ @OrderDate h
1.2 Decimal number ©9/2010, 12:00:00 ...
$ Currency 2972010, 12:00:00 ...
123 Whole number 29,2010, 12:00:00 ...
% Percentage 29,2010, 12:00:00 ...
. 29/2010, 12:00:00 ...
@ Date/Time
Y 30/2010, 12:00:00 ...
Date
30/2010, 12:00:00 ...
@ Time
30/2010, 12:00:00 ...
@ Date/Time/Zone

Figure 9.19 - Change the data type
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10. Now let's save this query and click on the Save & close button at the bottom right
of the UL

LFstep = EH M

‘ Cancel ‘ Save & close

Figure 9.20 - Save & close button
11. Name this dataflow Sales and then click on Save.
12. Click on the Close button at the top right of the UL

EZ Edit tables B Add tables i X Close

Figure 9.21 - Close dataflow view

13. Click on the refresh icon now to load the data in the underlying storage:
Power Query Cookbook
-+ New Vv Create a pipeline
All  Content  Datasets + dataflows

[ Name Type

Sales O L Dataflow

Figure 9.22 - Refresh icon
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Following these steps, you have created the first dataflow. Now let's again perform steps
1 to 6 and 10 to13 for the CSV files containing DimProduct and DimTerritory. The
only steps not to perform are the data transformation ones from 7 to 9.

When loading DimProduct and DimTerritory, refer to the following GitHub links
when connecting through the Web API connector:

e https://github.com/PacktPublishing/Power-Query-Cookbook/
blob/main/Chapter09/DimProduct.csv

e https://github.com/PacktPublishing/Power-Query-Cookbook/
blob/main/Chapter09/DimTerritory.csv

When repeating step 6, rename the queries to DimProduct and DimTerritory, and at
step 11, name the dataflows in the same way.

Once you have created these three dataflows, you will see them displayed within the
workspace as in the following screenshot:

Power Query Cookbook
+ New v & Create a pipeline

All Content Datasets + dataflows

Name Type
yp

E DimProduct Dataflow
E DimTerritory Dataflow
E Sales Dataflow

Figure 9.23 - Dataflows inside the workspace


https://github.com/PacktPublishing/Power-Query-Cookbook/blob/main/Chapter09/DimProduct.csv
https://github.com/PacktPublishing/Power-Query-Cookbook/blob/main/Chapter09/DimProduct.csv
https://github.com/PacktPublishing/Power-Query-Cookbook/blob/main/Chapter09/DimTerritory.csv
https://github.com/PacktPublishing/Power-Query-Cookbook/blob/main/Chapter09/DimTerritory.csv
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Let's now see how we can use these three dataflows in Power BI. Once you open the Power
BI Desktop application, perform the following steps:

1. Click on Get data and select the Power BI dataflows connector:

File Home Insert Modeling View
1 BhEDE
P ED n
aste Get  Excel PowerBl SQL Enter
s datav datasets Server data
Clipboard

Common data sources

(@ Excel

i 58 Power Bl datasets
B [B Power Bl dataflows
> Dataverse

[B saLserver

Figure 9.24 — The Power BI dataflows connector

2. Authenticate with your user account and click on Connect. In this way, you will be
able to access workspaces you have permission to and connect to dataflows:

QOrganizational account < Power Bl dataﬂOWS

You aren't signed in.

Figure 9.25 — Power BI dataflows authentication
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3. 'The Navigator window will pop up, where you can see what dataflows you can
connect to. Select the workspace where you have created the three dataflows Sales,
DimProduct, and DimTerritory. In this case, select Power Query Cookbook
and then expand the three dataflows' names and flag DimProduct, DimTerritory,
and InternetSales. On the right side, you can see a preview of the data, as in the
following screenshot:

0 x
Navigator
L1 | InternetSales (&
Display Options ~ (& Productiey OrderDateKey SalesTerritoryKey OrderQuantity TotalProductCost
4 Power Bl dataflows [18] A 310 20101229 L 4 & A
B 346 20101229 i 1 I
: Al in Power Bl
346 20101229 1 1 1
b AJ2
336 20101229 4 1
L 346 20101229 L 1 1
3 . 311 20101230 4 1 2
110 20101230 9 1 F
351 20101230 9 1 1,
344 20101230 9 1 1
312 20101231 4 1 2
312 20101231 4 1 2
b 230 20101231 10 1
b 313 20101231 9 1 2
4B Power Query Cookbook [3] 314 ot : 1 2
) 14 20110101 1 1 2
4 DimProduct [1]
311 20110101 8 1 2
¥ [ DimProduct 310 20110102 4 1 2
4 DimTerritory [1] 311 20110102 10 1 2
¥ 0 DimTerritory 314 20110102 9 1 2
4 Sales [ﬂ 311 20110102 9 1 2
336 20110102 9
¥ [ IntemetSales
211 20110103 1 1 z
w
112 20110103 4 1 Fl
v
b £ >
Load Transform Data | I Cancel |

Figure 9.26 — Dataflow navigator
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You can load and transform data as you normally do with any other data source.
You can apply additional Power Query transformations from Power BI Desktop
and then load data into your model. In this case, we will directly load the queries in

the model.

After you have clicked Load, go to the Model view by clicking on the third icon tab
on the left side of the UT:

File Home

E:

aste Get
data~

Clipboard

Figure 9.27 - Model view icon
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Check the relationships between the DimProduct and DimTerritory tables and
InternetSales. You should see the relationships that have already been detected
as shown in Figure 9.28 If not, hover your cursor on top of the ProductKey
column in DimProduct and drag it to the same column in InternetSales and
create a relationship. Repeat the same with DimTerritory to obtain something
like in the following screenshot:

DimTerritory o

SaleslerritaryAlternatekey

SalesTerritoryCountry

SalesTerritoryGroup 1
SalesTerritarylmage

SalesTerritonykey

SalesTerritoryRegion -

Collapse #™

*
InternetSales G
DimProduct GO OrderDate
2 OrderDateKey
Color
¥ OrderQuantity
EndDate *
ProductKey
EnglishProductMame
et > SalesAmount
FinishedGoodsFlag
1 SalesTerritoryKey
ListPrice

5> TotalProductCost
ProductAlternateKey

Collapse ™
ProductKey

ReorderPoint

SafetyStockLeve

Collapse ™

Figure 9.28 — Model view
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5. Now go back to the Report view and create a visual as you like (in this recipe, we
are focusing on the end-to-end flow; we will not focus on developing a report). In
this case, we will quickly create a table like the following one:

L

VW B2
SalesTerritoryCountry SalesAmount
Australia 177,537.50
Canada 14,313.08
France 36,100.24
Germany 32,026.15
United Kingdom 33,221.07
United States 102,745.65
Total 395,943.68

LA IS N

Visualizations >
Bk E E R
P QA b Bk 2
M =F OO H
QW A»EH
EEEE R PY
E =818 &Z®
T @

Values

SalesTerritoryCountry ' X

SalesAmount WX

Drill through
Cross-report

off O—
Keep all filters

On —9

Add drill-through fields here

Figure 9.29 - Visual creation

Fields b

[ £ Search

> B DimProduct
~ B, DimTerritory

] SalesTerritoryAlternateKey

<

SalesTerritoryCountry

SalesTerritoryGroup

SalesTerritorylmage

SalesTerritoryKey

SalesTerritoryRegion

v BE, InternetSales

> I:I OrderDate
1> OrderDateKey
[JY OrderQuantity
[ ProductKey
¥ Y SalesAmount
[ salesTerritoryKey
O Z TotalProductCost
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6. Now let's publish the report and its dataset to a workspace you have access to (in
this case, we are using the same workspace where we developed the dataflows,
Power Query Cookbook). Save the . pbix file somewhere on your PC, browse
to the Home tab and apply the Sensitivity (preview) label General, then click on
the Publish button as in the following screenshot:

S ah

Sensitivity Publish
(preview) v

Mon-Business ﬁsﬁ @ @1\

Publi . o .
Hole Quick Sensitivity Publish
N A General measure  (preview)v
ations . ) S hElE .
Confidential > Publish this report online in the Power Bl service.

Highly Confidential ~ »

@ Learn more

Figure 9.30 — Sensitivity labels

7. Select the workspace you want to publish to the report and its dataset, then click
on Select:

Publish to Power B

Select a destination

power qul

Power Query Cookbook

Figure 9.31 - Publish to the workspace

You have now connected to your dataflows. You have created a Power BI dataset and a
report on top of that dataset.
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Now, again, open your browser and open the workspace where you have published these
elements and follow the next steps:

1. Observe the elements displayed in the workspace:

Power Query Cookbook

(m Home
¢ Favorites > + New v & Create a pipeline
(® Recent >

All Content Datasets + dataflows
+ Create
8 Datasets D Name Type
2 Goals E DimProduct Dataflow
ch Apps E DimTerritory Dataflow
£ Shared with me

u Power Query Cookbook CHS
% Deployment pipelines

S Power Query Cookbook CH9 Dataset

[ Learn

E Sales Dataflow
21 Workspaces >

Power Query Cook... v

Figure 9.32 — Workspace view

2. Click on View and then on Lineage to see the preceding elements displayed in the
lineage view:

a Microsoft ‘ Power Bl Power Query Cookbook

Power Query Cookbook

(@ Home
¢ Favorites > + New ;é? Create a pipeline = View N’ Filters
(® Recent > = List
All Content Datasets + dataflows
+ Create F Lineage

Figure 9.33 - Lineage view button
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3. See how the different artifacts (data sources, dataflows, the dataset, and the report)
are displayed in a way that makes it easy for the user to understand how data moves:

I @ Text/csV Ii—‘? Sales
it e githubusorcontent. cam/andraajanicie Refreshed: 7/3/21, 6:19.45 PM
L | [— (] m
' : 2 | i
I?'rexucsu IS—" DimTerritory G Y IEJ Power Query Cookbook CHY B
hitps:Afraw githubusercontent.com/andreajanicie Refreshed: 7/3,/21, 22106 PM Refrehed: 7/26/2%, 10600 AM ].li Power Query Cookbook CHY 2
@ = O = 2 @ = 2
|
I B Test/CSV Ig—“ DimProdusct
ity feaw githubuisarcontent com/andreajanicie Aefreshed: 7/3/21. 21905 PM
I 2
il = & —

Figure 9.34 - Lineage view

In general, instead of having datasets directly connected to the data sources, you can
create an intermediate layer with the dataflows to which multiple users can connect to
create their own data models and reports. In this way, you can create centralized ETL
pipelines with a familiar low-code tool, Power Query, making them reusable and available
to your organization. You do not need to necessarily connect to the original source data
and then create multiple datasets but can use standardized dataflows, integrate them with
external data, and create reports and dashboards on top of them.

Building dataflows with Power Bl Premium
capabilities

The Power BI service has different licensing options and the Premium one allows you
to access some advanced capabilities with the dataflows feature. You can use computed
entities and linked entities, which means you can link a new dataflow to an existing one

without modifying the previous one. In this recipe, we will see these features in addition
to the previous recipe, Centralizing ETL with dataflows.

Getting ready

For this recipe, you need to have access to Power BI Portal, for which you need a Power BI
Pro license. You also need to have access to a Power BI workspace with Premium capacity.
In this recipe, a Premium Per User license will be used.
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Check this link to see the different licensing options:

https://docs.microsoft.com/en-us/power-bi/admin/service-admin-
licensing-organizationf#license-types-and-capabilities

How to doit...

For this recipe, you need to replicate the steps from the previous recipe to create the three
dataflows in the workspace.

You should start this recipe by having a similar situation to this one:

Power Query Cookbook

=+ New v & Create a pipeline

All Content Datasets + dataflows

O Name Type

E DimProduct Dataflow
E DimTerritory Dataflow
E Sales Dataflow

Figure 9.35 — Workspace view

Let's now follow the next steps to explore the Premium feature:
1. First, we need to assign a premium capacity to this workspace by clicking on Settings:
Power Query Cookbook
+ New v~ & Createa pipeline = View % Filters ] Settings Q. Access

Figure 9.36 — Settings icon


https://docs.microsoft.com/en-us/power-bi/admin/service-admin-licensing-organization#license-types-and-capabilities
https://docs.microsoft.com/en-us/power-bi/admin/service-admin-licensing-organization#license-types-and-capabilities
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2. 'The Settings window will appear on the right side of the screen. Click on the

Premium tab and select a premium capacity option. In this case, Premium per user
should be selected, and then click on Save:

@ Settings

Power Query Cookbook

About Premium Azure connections

License mode (@)

C) Pro

(®) Premium per user
Premium per capacity

Embedded @
Default storage format

Small dataset storage format v

Learn more about dataset storage formats

Workspace Connection

powerbi://api.powerbi.com/v1.0/myorg/Power Query Cookbook

Copy

Delete workspace Save Cancel

Figure 9.37 - Workspace Settings window
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3. Check that the Premium Per User content is enabled by the presence of a diamond
icon:

Bl  Power Query Cookbook

Power Bl Premium Per User content

Power Query Cookbook €3

+ New v Create a pipeline

Figure 9.38 — Power BI Premium workspace

4. Now click on the Sales dataflow to see the tables contained in it:

—+ New v Create a pipeline

All Content Datasets + dataflc

0O Name

E—'i' DimProduct

E—'i' DimTerritory

ales

Sales

Figure 9.39 — Dataflow selection
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5. You will see the previously loaded table, InternetSales, but now also want to
add ResellersSales. Click on Add tables to open the connectors page:

; EZ Edit tables ES Add tables | v X Close
Tables Machine learning models
TABLE NAME TABLE TYPE ACTIONS
» B InternetSales Custom 2088

Figure 9.40 - Add tables button

6. After having selected the Web API connector, enter the following URL to
connect to a CSV file loaded in the Power Query Cookbook GitHub repository:
https://github.com/PacktPublishing/Power-Query-Cookbook/
blob/main/Chapter09/FactResellerSales.csv. Click on Next to see a
data preview.

7. You will the data preview and click on Transform data to access the Power Query
online page.

8. Rename the query to ResellerSales under Query Settings.

9. Click on the Choose columns button from the Home tab:

Home Transform Add column View Help

= E Properties L| |J =/

(& H E‘“gm e | B X3

Get  Enter Options Manage Refresh vanced edrtor Choose | Remove Keep
datav data v parameters + v @ Manage v columns v [columns rows v

MNew guery Options Parameters Quel

Keep or remove columns from this table.

Figure 9.41 - Choose columns button

10. Select the ProductKey, OrderDateKey, OrderQuantity,
TotalProductCost, SalesTerritoryKey, SalesAmount, and OrderDate
columns and click on OK.

11. Then change the OrderDate column type by clicking on Using locale... since the
date in this file is expressed in European format:


https://github.com/PacktPublishing/Power-Query-Cookbook/blob/main/Chapter09/FactResellerSales.csv
https://github.com/PacktPublishing/Power-Query-Cookbook/blob/main/Chapter09/FactResellerSales.csv
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tCost | ¥ 123 SalesAmount | ¥ ABC OrderDate | ¥

1.2 Decimal number 12/2010
t$ Currency 12/2010
123 Whole number 12/2010
9% Percentage 12/2010
[ . 12/2010
@ Date/Time
i 5 12/2010
ate
= 1272010
@ Time I
12/2010
Date/Time/Zone
@ / / 1272010
@ Duration 12/2010
A Text 12/2010
>f/ True/False 12/2010
1272010
%? Binary
1272010
ABC
123 Any 01/2011
‘1"5_‘5 Using locale... 01/2011
12340562 14294086 02/01/2011

Figure 9.42 — Change the data type

12. Select Date for Data type and English (United Kingdom) for Locale and click on
OK to correctly convert the Date column:

Change column type with locale

Change the data type and select the locale of origin.

Data type
‘ Date N ‘

Locale
English (United Kingdom) ~
Sample input values:
29/03/2020
29 March 2020
29 March
March 2020

OK ‘ Cancel ‘

Figure 9.43 — Change the column type with locale
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13. Now we want to append InternetSales and ResellerSales queries in
one, but first, let's create a F1ag column for each query to make the transactions
identifiable as the Internet or Reseller channel. Select ResellerSales from
the right side of the page, browse to the Add column tab, and select Custom column:

Home Transform Add column View Help

@ ?{g} @Ex H% Conditional column m

1
fB: Index column ~

Column from Custom Invoke custom

Format
examples~ column  function [C] Duplicate column v
Create a new column based on other columns, or a custom
. 1stor
expression.
Z 2 ]
@ e saEs EH 173 ProductKey Ill 143 OrderDa
1 349
I@ ResellerSales
2 350

Figure 9.44 - Add a custom column

14. Create a column called Channel, write "Reseller", and click on OK to create
this column with the value Reseller as a flag:

Custom column @

2
Py

Add a column that is computed from other columns or values.

New column name

Channel

Custom column formula @ Available column(s)

= "Reseller" ProductKey
OrderDateKey
SalesTerritoryKey
OrderQuantity
TotalProductCosi

SalesAmount

Learn more about Power Query formulas
OK ‘ Cancel ‘

Figure 9.45 — Custom column creation
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15. Repeat the previous two steps with InternetSales and write Internet instead
of Reseller.

16. Now browse to the Home tab and click on Combine, on Append queries, and then
on Append queries as new to append these two tables in to one:

Power Query - Edit queries

Home Transform Add column View Help
2 E =5 E Properties L“J B X 21 o =
0 EH s % i y B
i z o Q Advanced editor z A-I- =
Get  Enter Options Manage Refresh Choose  Remove Keep Remaove Transform  Combine
data~ data - parameters+ - Manage ~ columns ~ columns FOWS ™ [OWS v i “
New query Dptions Parametars Query Manage columng Reduce rows Sort @ Merge queries +
Queries [2] ¢ _f( Table.AddColumn(#"Changed column type 1", "Channel”, each "In E Append queries v
- - 123 Productkey ~ 173 OrderDateKey ~ 123 SalesTerritoryKey ~ 173 OrderQuar 2s
| E InternetSales ? E Append queries
HH HesallerSales Append this gquery with other queries in this project to create a
- 2 : ¥ \ ; E Append queries as new
new query.

Figure 9.46 — Append queries as new

17. The Append window will appear and from here, you can select InternetSales and
ResellerSales as the two tables to be appended:

Append @

Concatenate rows from two tables into a single table.

Two tables () Three or more tables

First table

InternetSales N

Second table

ResellerSales N

OK ‘ Cancel ‘

Figure 9.47 - Append window
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18. The following message will appear and confirm that you are okay to have the data
revealed by clicking on Continue:

Queries [3] < j;c Table.Combine({InternetSales, ResellerSales}) v
@ InternetSales /N The evaluation was cancelled because combining data from multiple sources
@ ResellerSales may reveal data from one source to another. Click Continue if the possibility of

I@ Append revealing data is okay.

Continue

Figure 9.48 - Revealing data notification

19. You will see that a new query will be generated, called Append as a result of

the transformation step. The lightning bolt on the table icon means that this is a
computed entity:

Queries [3] <
@ InternetSales
@ ResellerSales

| @ Append

Figure 9.49 - Computed entity icon
20. Rename the table to TotalSales under Query Settings.

21. Click on Save & close to save the transformations performed.

You have created a computed entity, which is an in-storage computation. The first two
queries, InternetSales and ResellerSales, have been loaded in the underlying
storage and when you perform additional transformations combining queries or
referencing them, you are creating computed entities, in this case, TotalSales.
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Now let's explore another concept through an example, linked entities. Imagine you want
to combine some data in two tables that belong to different dataflows. You can do that by
leveraging linked entities by following these steps:

1. From the workspace view, click on New and then on Dataflow:

Power Query Cookbook
-|— New Create a pipeline

Report
Visualize your data

Paginated Report
Build a paginated report

Scorecard
Track related goals together

Dashboard
Build a single-page data story

Dataset
Create a dataset to use in a report

Dataflow
Prep, clean, and transform data

Streaming dataset
Build visuals from real-time data

Figure 9.50 - Dataflow creation
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2. 'Then click on Add linked tables to create a linked entity:

Define new tables

Choose a data source to
define the tables for your
dataflow. You can map
your data to standard

Common Data Model
tables, or define custom
tables instead

Learn more

Add new tables

Start creating your dataflow

Link tables from
other dataflows

Linking to tables from
other dataflows reduces
duplication and helps
maintain consistency

across your organization.

Learn more

Add linked tables

Import Model

Choose a dataflow model
to import into your
workspace

Learn more

Import model

Attach a Common
Data Model folder
(preview)

Attach a Common Data
Model folder from your
Azure Data Lake Storage
Gen2 account to a new
dataflow, so you can use it
in Power BI.

Learn more

Create and attach

Figure 9.51 — Add linked tables

3. The Power BI dataflows connector page will pop up and you will be required to
authenticate your account. Click on Sign in, complete the steps, and then click on
the Next button, which will be activated after the authentication:

Power Query - Connect to data source X
E_? Power Bl dataflows
Power Platform Connection credentials

Data gateway
| (none) e O

Authentication kind

| Organizational account N
You are not signed in. Please sign in.

Signin

Back Cancel Next

Figure 9.52 - Power BI dataflows connector

4. You will now see a preview of workspaces and dataflows you have access to. Expand
the DimTerritory and Sales dataflows and select, respectively, the DimTerritory
and TotalSales tables as in the following screenshot:
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Power Query - Choose data X
2 Search TotalSales ) -
Display options i 123 ProductKey 123 OrderDateKey 123 SalesTerritoryKey 123 OrderQuantity 1,2 TotalProductCost 1.2 sale
- 310 20101229 & 7 21771.204 -
Power Query Cookbook (3 = 201 7 = B
348 201012 7 19121

~) DimProduct 346 20101229

4 [] DimTerritory i 336 20101229 4

V. E DimTerritory 396 20101229 g 1
4 [ sales 3] 31 20101230 4 2171.294
; j @ fntarnctSales 310 20101230 2 1 21771.294
0 ResellerSales 351 20101230 9 ! 1898.094
s 344 20101230 9 1912754
- Tnmlﬁalﬂ g = p

0

| 312 20101231 4

» 330 20101231 0

b B8 313 20101231 i 1 2171294

b ) 34 20101231 ] 1 2171.264
= o =

b D - » -
Back Cancel Transform data

Figure 9.53 — Power Query data preview

5. You will see, under Queries on the left side of the page, the two tables, identified
as linked entities by the chain icon. These tables are read-only, and you cannot
perform any transformation directly on these tables:

Queries [2] <
I@ DimTerritory
@ TotalSales

Figure 9.54 - Linked tables icon

6. Since they are read-only tables, we will create a transformation and combine them
in a third table. Select the DimTerritory query, browse to the Home tab, click on
Merge queries, and then on Merge queries as new as in the following example:

ﬁ\/ :IZX =l T_I I_? % 1% Data type: Whole number v E5§ Merge queries v
E use first row as head,

z
Kean Remnwa Al Snlit (arnin E’E Merge queries

Merge this query into another query in this project to create a

== -
L+_>'ﬁ Merge queries as new
new query.

Figure 9.55 — Merge queries as new
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7. Select DimTerritory for Left table for merge, TotalSales for Right table for merge,
and the SalesTerritoryKey column for both queries. Then select Left outer under
Join kind and click on OK:

Merge @

Select tables and matching columns to create a merged table.

Left table for merge

‘ DimTerritory v O
123 SalesTerritoryKey 123 SalesTerritoryAlternateKey ABC SalesTerritoryRegion ABC SalesTerritoryCountry ABC SalesTer
7 7 Northwest United States North An
2 2 Northeast United States North An
3 3 Central United States North An
4 4 Southwest United States North An ¥

»

Right table for merge

TotalSales v O
123 ProductKey 123 OrderDateKey 123 SalesTerritoryKey 123 OrderQuantity 1.2 TotalProductCost 1.2 SalesAmount |

310 20101229 6 1 2171.294 3578..

346 20101229 7 1 19712.154 3399.¢

346 20101229 1 1 19712.154 3399.¢
336 20101229 4 1 413.146 699.00 ¥

»
Join kind
Left outer Right Full outer Inner Left anti Right anti
outer

(J Use fuzzy matching to perform the merge

> Fuzzy matching options

Estimating matches based on data previews

OK ‘ Cancel ‘

Figure 9.56 — Merge window
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8. A new query called Merge will be created and you can observe how the newly
created table is a computed entity:

Queries [3] <
E DimTerritory
@ TotalSales

|@ Merge

Figure 9.57 - Computed table icon

9. 'The new table contains DimTerritory columns and a column to expand with values
coming from TotalSales. Click on the expand icon of the TotalSales column, flag
TotalProductCost and SalesAmount, and then click on OK:

TerritoryCountry | ¥ ABC SalesTerritoryGroup | ¥ @TotalSales ar
P Search

(Select all)
(J ProductKey
(] OrderDateKey
(] SalesTerritoryKey
(] OrderQuantity
+ TotalProductCost
# salesAmount
(] OrderDate
[1 Channel e

D Use original column name as prefix

QoK ‘ Cancel ‘

Figure 9.58 — Expand column
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10. You have two new additional columns with sales data by geography:

n \ Table.RemoveColumns(#"Expanded Totalsales”, [“SalesTerritoryImage"}) «
Queries [3] < f . Query settings
F] DimTerritary yRegion | = A SalesTerritoryCountry = | #- SalesTerritoryGroup = 1.2 TotalProductCast = | 1.2 SalesAmount | = 0
e 0 ritary roperties
= 1 Unit Nar 3 1912154
T TotalSales = — — ke A Name
- 2
'r‘ Merge = Merge
. 3
4 Entity type (0
5 Custom

Applied steps
3 @D Source

El Expanded Tot.

Figure 9.59 — Power Query page
11. Rename the query Merge to SalesGeo.
12. Click on Save & close.
13. Name the dataflow Sales Geography and click on Save.
14. Click on Close to go back to the workspace view:

B2 Edit tables BT Add tables v X Close

Figure 9.60 — Close dataflow view

15. Now click on View and then on Lineage to access the lineage view:

= View v Y Filters
= List
&a Lineage

Figure 9.61 - Lineage button
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16. You can see, in the lineage view, how the different dataflows depend on each other
and from where data is coming:

I Text/CSV I :_r,: Sales I E—F Sales Geography
https://raw.githubusercontent.com/andreajanicije... Refreshed: 7/3/21, 6:19:45 PM Refreshed: 7/4/21, 2:49:47 PM

I

C
1
&
1l

G

I Text/CSV | ‘

https://raw.githubusercontent.com/andreajanicije... / |

1l

G
|
|
|
I B Text/csv I b DimTerritory |‘
|
https://raw.githubusercontent.com/andreajanicije... Refreshed: 7/3/21, 2:21:06 PM /
L - J
& = O] =
I B Text/csv I P DimProduct
https://raw.githubusercontent.com/andreajanicije... Refreshed: 7/3/21, 2:19:05 PM
_—
@& = o =

Figure 9.62 - Lineage view

Linked entities and computed entities are very useful when it comes to minimizing data
replication and maximizing data consistency. You can create dataflow derivatives without
reconnecting to the data sources, just by referring to existing dataflows.

Understanding dataflow best practices

When you create dataflows and use computed and linked entities, there are some
suggestions on how to best optimize the creation, the configuration, and the use of
dataflows in the Power BI environment. In this recipe, we will see some common best
practices to take into consideration when modeling data with this powerful tool:

« Organizing your dataflows
« Structuring a data refresh

+ Understanding the Common Data Model and Azure Data Lake Storage integration
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Getting ready

For this recipe, you need to refer to the outputs of the previous two recipes and follow the
reasoning presented.

It will be easier to follow the recipe's structure after having already created some dataflows.

How to doit...

Power BI dataflows is a powerful tool for centralized data preparation with a low-code
approach and to know how to best leverage it, it is important to follow some suggestions
for tasks that have always been associated with IT departments, such as extract-transform-
load and staging tables.

Organizing your dataflows

The first thing to point out is that you should not have everything in one dataflow and you
should not have all dataflows within one workspace.

Since dataflows are meant to be reused by multiple users for different workloads, it could
become unmanageable to have all tables in one or a few dataflows. It is important to
generally create two types of dataflows:

« Staging dataflows: You can create these dataflows to make the first load of data
coming from original data sources (databases and source systems) and create
the first layer of data that does not have any type of transformation, like in the
following example:
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PowerQuery Cookbook

+ Mew ™ ﬁ Create a pipeline 593 WView ?':Q,'i Settings /O\ Access /C Search
I [ Text/csv I ¥ DimTerritory
hitps://raw.githubusercontent.com/andreajanicije.... Refreshed:
&G = O =
I B Textscsv I ¥ DimProduct
https:/fraw.githubusercontent.com/andreajanicije... Refreshed: --
@ = O =
I B Text/CsSV I 2% sales Data
https://rawgithubusercontent.com/andreajanicije... Relrashed:
@ = @] =

Figure 9.63 — Lineage view for staging dataflows
In this case, you have raw data inside this workspace to which you can grant
permissions to users to access and create their transformations.

« Transformation dataflows: This is the second layer of data that references not the
original data sources, but the first layer, the staging dataflows.

Users have permissions to create linked tables and compute entities and build their
dataflows, all pointing to one single source of truth, the staging ones. If you check
the recipes in this chapter, you will see how you can combine tables coming from
different dataflows and obtain something more complex like the following example
within the same workspace as we saw in the previous recipe.
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You can combine tables coming from different dataflows and obtain something more
complex from other workspaces as in the following example:

@ Power Query Cookbook 2 4t

=+ New v & Create a pipeline

I B Sales I ¥ sales by Product
Power Query Cookbook Refreshed: --

I %2 DimProduct /

Power Query Cookboak j‘

—

Figure 9.64 - Linked entities in separate workspaces

In this case, we are referencing two dataflows coming from the Power Query Cookbook
workspace and a Sales by Product table was created in the Power Query Cookbook
2 workspace by executing a computed entity.

You can create and manage multiple layers of dataflows and you can distribute them across
different workspaces according to company departments and different project use cases.

If you see that a table is used frequently across many datasets, then you may find it useful
to create a centralized dataflow and make it available to all users who need that table. Step
by step, you can manage to create a complex and efficient extract-transform-load data
architecture where you can control, thanks to the lineage view, where your data is most
used with a low-code and business-friendly approach.

Structuring a data refresh

Another key topic regarding dataflows is refreshing data. Linking to the previous section,
you may define a dataflow distribution across dataflows also according to refresh frequencies.

Tables with different refresh frequencies should stay in separate dataflows and, when
possible, you should implement an incremental refresh.
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You can set up an incremental refresh when you click on a dataflow from the workspace
view. Then, under the ACTIONS section, you can click on the Incremental refresh icon -
the last one of the four icons displayed, as shown in red in the following screenshot:

TABLE NAME TABLE TYPE ACTIONS
B InternetSales Custom B & @
B} TotalSales Custom B G &8

Figure 9.65 — Incremental refresh icon

Once you click on the icon, a section on the right side of the page will pop up where you
can enable the incremental refresh. Choose the DateTime column from your table and
define the data storage options:

Incremental refresh settings

InternetSales

Incremental refresh updates only data that's changed, to speed refresh,
reduce capacity usage, and store historic data. Learn more

On

Choose a DateTime column to filter by *

OrderDate v

Store rows from the past *

2 Years v

Refresh rows from the past *

1 Month v

[ |Detect data changes Learn more

Choose a column v

|:| Only refresh complete months Learn more

When you save these settings, data from the past 2 years will be loaded to
your dataflow storage the next time this dataflow is refreshed. Subsequent
refreshes will update only data that's changed in the past 1 month.

Figure 9.66 — Incremental refresh settings
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You can check out Leveraging on incremental refresh and folding recipe in Chapter 6,
Optimizing Power Query Performance, to see how to apply this feature to your data and
how storage and data refresh logic works.

Let's now concentrate on the relationship between dataflows and datasets when it comes
to refreshing.

Following the example from the Centralizing ETL with dataflows recipe, where we realized
an end-to-end flow from source to report, it is important to point out that when you
trigger the refresh for a dataflow, the dataset will not be refreshed. You must manage the
refreshing of these two elements separately, at least from the UT:

|ii_r Text/CSV I B sales
hetps://s 9 t Refreshed. 7/3/21, 61945 PM
&G = O =
1
s \
I@. Text/CSV I ¥ DimTerritory | I B Power Query Cookbook CHO [
ttps://raw githubusercontent com/andeajanicijs Refreshed: 7/3/21, 22106 PM Refrashod: 7/26/21, 1:0600 AM I.ﬁ Power Query Cookbook CHY [E
@ = O = [ & A a o= 245
)
|
|
ER = ¥ DimProduct
https:/fraw githubusercantent com/andreajanicijs Refreshed: 7/3/21, 219:05 PM
) s —
&G = o =

Figure 9.67 — Lineage view for dataflows, datasets, and reports

You can also use external tools such as Power Automate or a REST API to trigger the
refresh sequentially.
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Understanding the Common Data Model and Azure Data Lake
Storage integration

If you've already had the chance to read the previous recipes in this chapter, you will have
seen that we mentioned the underlying Power BI storage where the data of dataflows

is stored. You can access data stored in this underlying storage only with the Power BI
dataflows connector and not from external tools.

This is something that happens by default if you do not define your storage resource to
store data loaded in dataflows.

Power BI dataflows offer you the possibility to store data in Azure Data Lake Storage and
access dataflow tables from external tools. You can create your data lake and link it to your
Power BI environment in two ways:

+ At the organization level, where all dataflows created will be stored inside one data
lake. You can configure it from the Admin portal by clicking on Azure connections:

Power Bl Admin portal Q @ i

Manage personal storage

Admin portal
View content pack

> Tenant settings ) Admin portal
N Usage metrics Connect to Azure resources (preview) Manage guteways

Users . .

} Tenant-level storage (preview) Settings
Premium Per User
Audit logs » Workspace-level storage permissions (preview) Manage embed codes

Capacity settings

Refresh summary » Workspace-level Log Analytics permissions (preview)
Embed Codes
Organizational visuals

= Azure connections
Workspaces
Custom branding
Protection metrics

Featured content

Figure 9.68 — Link an Azure data lake at an organization level
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« At the workspace level, where dataflows within one workspace will be stored inside
the specific data lake linked to that workspace. You can set it up from the workspace
Settings and by clicking on Azure connections:

Power Query Cook| 3 Settings

Power Query Cookbook
+ New ,i‘? Create a pipeline
About Premium Azure connections

All Content Datasets + data
4 Storage

Name Connect an Azure Data Lake Gen2 storage account. Learn more

DimProduct Connect to Azure

Sales

Sales Geography

0
&
E DimTerritory » Log Analytics
a8
B

Delete workspace Save Cancel

Figure 9.69 - Link an Azure data lake at the workspace level

Once you have linked your storage account, you can access this data from other tools
within the Microsoft platform and also from third-party tools.

It is important to highlight that data is stored in a defined format, called the Common
Data Model (CDM). The CDM is a shared data model, and it is a way of organizing data
from different sources into a standard structure. The CDM includes over 340 standardized
data schemas that Microsoft and its partners have published.

You can have a look at these schemas directly from the Power Query online UL. When
you have a table open in edit mode, you can browse to the Home tab and click on Map to
entity, which allows you to map your columns to a standard data structure:
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349

E’E Merge queries 888 com
t1o Append queries v S
Lo Append queries Map to Al

entity insights

Map the columns from your query output to attributes of a
standard Common Data Model (CDM) entity.

Figure 9.70 - Map to entity button

You will open the Map to CDM entity window, where you can search entities, for
example, Product, and then you can map the columns of your query output to attributes

of a standard CDM entity. There are multiple entities, such as Account, Address, Product,
Social Activity, and many more.

Map to CDM entity

Map the columns from your query output to attributes of a standard Common Data Model (CDM) entity. Learn more

| P Search

PallSubmissian
PortalLanguage
Position
PractitionerQualification
PractitionerRole
Pricelist

Pricelistitem
Procedure

Product
ProductAssociation
ProductRelationship
ProductSalesLiterature
Property
PropertyAssociation

Propertylnstance

Entity description

Information about products and their

pricing information.

| ‘= Auto map | @z Clear all mappings

-

| (none) e packageContainer Mot mapped
(none) v parentProductld Mot mapped
| (nane) ~ price Not mapped
(none) | priceBase Mot mapped
| (none) ~ | priceLevelld Not mapped
(none) v | processid Mot mapped
e productid Not mapped
I (nane) productMumber Mot mapped
Mot mapped
& Channel productStructure Not mapped
(R orderbate productStructure_display Not mapped
2
V3 OrdlerDateKey productTypeCode Not mapped
123 OrderQuantity )
23 Productkey productTypeCode_display Not mapped
1.2 Salesfumount productUrl Mot mapped
2 )
13 SalesTerritorykey quantityDecimal Not mapped
1.2 TotalProductCost
L] i | quantityOnHand Mot mapped
{none) ~ size Not mapped
(nane) e stageld Mot mapped

Figure 9.71 - Map to CDM entity window
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The CDM allows the data to be unified in a well-known form with semantic meaning, and
it simplifies the integration of data between different apps that use CDM standard entities,
enabling these applications to easily read and understand the data.

But how is data organized in Azure Data Lake Storage? It is organized in folders and data
is stored in CSV files. In the following example, you can see the backend structure of
a dataflow saved in a workspace:

v Power Query Cookbook
v Sales Data
D model.json
model.json.snapshots
v InternetSales
\'% InternetSales.csv.snapshots
InternetSales.csv.snapshots/InternetSales.csv@snapshot=2020-10-27T14:40:43.6798252Z

> DimTerritory

> DimProduct

Figure 9.72 - CDM format in the Azure data lake

When you connect to Azure Data Lake Storage, when you load the first dataflow, a folder
will be created underneath with the name of the workspace. Then a folder with the
dataflow name is created and inside it, there are the following elements:

o model.json: In this file, you can find metadata, a set of data that describes and
gives information about tables' column names, data types, mapping to standard
entities, and more.

« model.json.snapshots: The same logic as the file before, storing historical
metadata information from previous versions.

e entity name: In this case, InternetSales.

« Entity name folder with CSV snapshots: Historical CSV snapshots saved after each
data refresh, in this case, InternetSales.csv.snapshots.

o CSV file(): The file where the current dataflow entity is stored, in this
case, InternetSales.CSV.snapshots/InternetSales.csve
snapshot=2020-10-27T14:40:43.67982527.



Understanding dataflow best practices 351

If you add transformation steps and refresh your data, the above elements will be
refreshed accordingly, and a snapshot of the previous version will be stored and accessible
from external tools.

It is important to understand how CDM is structured because when you create
a dataflow, you are offered other options on how to create dataflows, as shown in the
following screenshot:

Start creating your dataflow

Define new tables

Choose a data source to
define the tables for your
dataflow. You can map
your data to standard
Common Data Model
tables, or define custom
tables instead

Learn more

Add new tables

Link tables from
other dataflows

Linking to tables from
other dataflows reduces
duplication and helps
maintain consistency
across your organization

Learn more

Add linked tables

Import Model

Choose a dataflow model
to import into your
workspace.

Learn more

Import model

Attach a Common
Data Model folder
(preview)

Attach a Common Data
Model folder from your
Azure Data Lake Storage
Gen2 account to a new
dataflow, so you can use it
in Power BI.

Learn more

Create and attach

Figure 9.73 — CDM options to create dataflows

The other two options that you can use to leverage Power BI dataflows are the following:

« Import Model: If external systems generate the CDM format in the lake, you can
attach that form here without connecting to source systems, but you can map in the
Power BI workspace something that already exists in the lake.

 Attach a Common Data Model folder (preview): You can attach an existing
folder to the Azure data lake and make it visible from the Power BI service as
a Power BI dataflow.
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Implementing Query
Diagnostics

Every transformation and data preparation step that you do has an impact on your
performance when you develop Power Query transformations. You can analyze and
test your queries to observe the consequences while refreshing your data and iteratively
applying Power Query steps in Power BI Desktop.

In this chapter, we will see how to best use a built-in feature called Query Diagnostics, in
order to easily retrieve relevant data on Power Query performance. In particular, we will
go through the following recipes:

« Exploring diagnostics options
» Managing a diagnostics session
» Designing a report with diagnostics results

o Using Diagnose as a Power Query step

Technical requirements

For this chapter, you will be using the following:

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


https://www.microsoft.com/en-us/download/details.aspx?id=58494
https://www.microsoft.com/en-us/download/details.aspx?id=58494
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The minimum requirements for installation are the following:

o .NET Framework 4.6 (Gateway release August 2019 and earlier)
o NET Framework 4.7.2 (Gateway release September 2019 and later)

o A 64-bit version of Windows 8 or a 64-bit version of Windows Server 2012 R2 with
current TLS 1.2 and cipher suites

« 4 GB disk space for performance monitoring logs

You can find the data resources referred to in this chapter at https://github.com/
PacktPublishing/Power-Query-Cookbook/tree/main/ChapterlO.

Exploring diagnostics options

You can use the Query Diagnostics tool to carry out an assessment of your queries and
the steps performed. This means that once you have created Power Query steps, you can
initiate a session that records and analyzes all the steps performed before you end that
session. You can record what happens at the query level or deep dive at the single-step
level. In this recipe, we will see where to find the Query Diagnostics option and how to set
up the environment before starting a session.

Getting ready

For this recipe, you need to download the Fact InternetSales CSV file.

In this example, we will refer to the C: \Data folder.

How to do it...
Once you open your Power BI Desktop application, you are ready to perform the
following steps:

1. Click on Get data and select the Text/CSV connector.

2. Browse to your local folder where you downloaded the FactInternetSales
CSV file and open it. The following window with a preview of the data will pop up.
Click on Transform Data:


https://github.com/PacktPublishing/Power-Query-Cookbook/tree/main/Chapter10
https://github.com/PacktPublishing/Power-Query-Cookbook/tree/main/Chapter10
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FactInternetSales.csv o x

File Origin Delimiter Data Type Detection

65001: Unicode (UTF-8) - | Comma - | ‘ Based on first 200 rows - [;'}
Columnl Column2 Column3 Columnd Column5 Columné Column? Column9 Column10
Productkey ~OrderDateKey DueDateKey ShipDateKey CustomerKey PromotionKey CurrencyKey SalesTerritoryKey SalesOrderNumber SalesOrderlineNu
310 20101229 20110110 20110105 21768 1 19 [ 5043697 1

346 20101229 20110110 20110105 28389 1 39 7 5043698 1

346 20101229 20110110 20110105 25863 1 100 1 5043699 1

336 20101229 20110110 20110105 14501 1 100 4 5043700 1

346 20101229 20110110 20110105 11003 1 6 9 5043701 1

311 20101230 20110111 20110106 27645 1 100 4 5043702 1

310 20101230 20110111 20110106 16624 1 6 9 5043703 1

351 20101230 20110111 20110106 11005 1 6 9 5043704 1

344 20101230 20110111 20110106 11011 1 6 9 5043705 1

312 20101231 20110112 20110107 27621 1 100 4 5043706 1

312 20101231 20110112 20110107 27616 1 100 4 5043707 1

330 20101231 20110112 20110107 20042 1 98 10 5043708 1

313 20101231 20110112 20110107 16351 1 6 9 5043709 1

314 20101231 20110112 20110107 16517 1 6 9 5043710 1

314 20110101 20110113 20110108 27606 1 100 1 5043711 1

311 20110101 20110113 20110108 13513 1 29 8 5043712 1

310 20110102 20110114 20110109 27601 1 100 4 5043713 1

311 20110102 20110114 20110109 13591 1 98 10 5043714 1

314 20110102 20110114 20110109 16483 1 6 9 5043715 1 (V]
< >
Extract Table Using Examples Load Transform Data | ‘ Cancel |

Figure 10.1 — Data preview

3. Browse to the Tools tab and you will see the different tools you can use to start
a diagnostic session.

Home Transform
g= Iy R
=] , &
Diagnose Start Stop Diagnostic
Step ™~ Diagnostics Diagnostics Options

Add Column View Tools Help

Step Diagnostics Session Diagnostics Diagnostic Options

Figure 10.2 - Tools tab

You have the chance to diagnose a single step or start a general session and trace
different actions, such as query refresh or the creation of a new step.
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4. Before using this tool, we need to check the Diagnostic Options section. Click on
the Diagnostic Options button, the last one in the Tools tab, and you will see the
Options window pop up on the Diagnostics tab.

Options

GLOBAL

Data Load

Power Query Editor
DirectQuery

R seripting
Python scripting
Security

Privacy

Regional Settings
Updates

Usage Data
Diagnostics
Preview features
Auto recovery
Report settings

CURRENT FILE

Data Load
Regional Settings
Privacy

Auto recovery

2

£

Diagnostic Options ©
[ Enable tracing

>

[ Bypass geocoding cache

Crash Dump Collection

Crash dump collection for the Mashup Engine process is currently not
enabled.

Open crash dump/traces folder
Clear Traces folder

| Collect diagnostic information

Version
2.93.641.0 64-bit (May 2021)

Query Diagnostics

© Enable in Report and Query Editor (may require running as admin)
O Enable in Query Editor (does not require running as admin)

Diagnostics Level
¥ Aggregated (O
M Detailed O

Figure 10.3 - Diagnostics tab in Options
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5. Scroll down to the end and focus on the Query Diagnostics section, as shown in
the following screenshot:

Query Diagnostics
O Enable in Report and Query Editor (may require running as admin)
* Enable in Query Editor (does not require running as admin)

Diagnostics Level

¥ Aggregated ()

¥ Detailed O

Additional Diagnostics

¥ Performance counters ()

¥ Data privacy partitions ()

Figure 10.4 - Query Diagnostics in Options detail

You can enable diagnostics at the report and Query Editor levels, but this could require
you to have admin rights. If you cannot run it, enable only Query Editor, as shown in the
preceding screenshot.

You can select a diagnostics level and select which type of output to get:

» Aggregated: You will easily understand diagnostics information because the
information will be grouped allowing you to take immediate action.

o Detailed: All diagnostics information is shown at the highest level of detail.

You will also have the chance to select an Additional Diagnostics option, such as
Performance counters (including resource consumption and information about CPU
and memory) and Data privacy partitions (logical partitions used to isolate steps for data
privacy).

From here, you can define which type of information you want to see and analyze once
you run the diagnostics session. Remember to check the information before using
this tool.
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Managing a diagnostics session

Once you set up the Query Diagnostics options as shown in the previous recipe, you can
run a session and see what results you get thanks to this feature. In this recipe, we will
perform some transformation steps, and then run a diagnostics session and observe the
type of results.

Getting ready

For this recipe, you need to download the Fact InternetSales CSV file.

In this example, we will refer to the C: \Data folder.

How to doit...

Once you open your Power BI Desktop application, you are ready to perform the
following steps:

1. Click on Get data and select the Text/CSV connector.

2. Browse to your local folder where you downloaded the FactInternetSales
CSV file and open it. A window with a preview of the data will pop up; click on
Transform Data.

3. Browse to the Home tab and click on the Choose Columns button. The Choose
Columns window will pop up. Flag the ProductKey, OrderDateKey,
SalesTerritoryKey, OrderQuantity, ProductStandardCost,
TotalProductCost, SalesAmount, and OrderDate columns and
click on OK.
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Choose Columns

Choose the columns to keep

| Search Columns

W (Select All Columns)
¥ ProductKey

¥ OrderDateKey

O DueDateKey

O shipDateKey

[ CustomerKey

O PromotionKey

O CurrencyKey

¥ SalesTerritoryKey

[ SalesOrderNumber
[ SalesOrderLineNumber
O RevisionNumber

¥ OrderQuantity

O UnitPrice

[0 ExtendedAmount
[ UnitPriceDiscountPct
[ DiscountAmount

¥ ProductStandardCost
¥ TotalProductCost

¥ SalesAmount

Figure 10.5 - Choose Columns

>
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4. Change the ProductKey data type to Text.

7. 123 ProductKey |~ 123
1 112 Dedimal Number

O 0 N e N

=
(=)

11
12
13

$

123

EAHA R

=~
i

& (

(o

b=
P

Y
E

Fixed decimal number
Whole Number
Percentage

Date/Time

Date

Time
Date/Time/Timezone
Duration

Text

True/False

Binary

Using Locale...

Figure 10.6 — Changing the data type

5. Browse to the Tools tab and click on Start Diagnostics, as shown in the following

screenshot:
Home Transform Add Column View Tools Help
;BN B R
= o "R i
Diagnose Start Stop Diagnostic
Step ¥ Diagnostics Diagnostics Options
Step Diagnostics Session Diagnostics Diagnostic Options

Figure 10.7 — Start Diagnostics button

6. You will see that the Start Diagnostics icon will be deactivated, and Stop
Diagnostics will be enabled. This means that the session is currently active, and it is
recording all the steps you are doing.

Now, browse to the Home tab and click on the Refresh Preview button to run the
diagnostics on all Power Query steps performed previously at once.
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Home Transform Add Column View Tools Help
=X D D D le‘ [‘ﬁ [:75 Properties
~
Ll @ ¢ Ll EET Advanced Editor

Close & New  Recent Enter  Datasource Manage Refresh M .
Apply~  Source~ Sources~ Data settings Parameters ¥  Preview ~ anage

Close New Query Data Sources  Parameters Query

Figure 10.8 — Refresh Preview button

7. After the refresh finishes, go back to the Tools tab and click on Stop Diagnostics.

Home Transform Add Column View Tools Help
]

Diagnose Start Stop Diagnostic
Step~ Diagnostics Diagnostics Options

Step Diagnostics Session Diagnostics Diagnostic Options

Figure 10.9 - Stop Diagnostics button

8. Once you click the Stop Diagnostics button, the output of the session will be
generated. Under the Queries section, you will find the three query outputs
grouped in the Diagnostics folder, all created automatically by Power Query, as you

can see in the following screenshot:
Queries [4] <

4 Diagnostics [3]
Diagnostics_Detailed 2021-07-18 21:37
Diagnostics_Aggregated 2021-07-18_21:37
Diagnostics_Partitions 2021-07-18 21:37

4 [ Other Queries [1]

[0 FactinternetSales

Figure 10.10 - Diagnostics output
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9. Ifyou click on the Diagnostics_Detailed query, you will see a query appear with

data regarding the diagnostic session, as follows:

Cueries [4] £

4 Dragnostics [3]
[ Dingnastics. Detailed,..|
=1 Diagnostics Aggregat...
F=] Diegnostics Partition...
< Other Cueries [1]

T FactinternetSales

=, M id |~ | P query

- | M Swep

= | A caregory | A DataSource Kind |~ | 4% Operation

T StanTime v |

114
114
114
114
114
114
114
114
114
114
114
114
215
215
215
215
215
215

FactinternetSales
Eactinternatsales
Factinternetsales
FactinternatSales
FactinternetSales
FactinternetSales
FactinternetSales
FactinternetSales
FactinternetSales
Factinternetsales
Factinternatsales
Factinternetsales
Factinternatsales
FactinternetSales
Factinternetsales
Factinternetsales
Factinternetsales

Factinternersales

Figure 10.11 - Diagnostics schema

Changed Typed
Changed Typal
Changed Typel
Changed Typal
Changed Typel
Changed Typel
Changed Typel
Changed Typel
Changed Typel
Changed Typel
Changed Typel
Changed Typel
Changed Typel
Changed Typel
Changed Typel
Changed Typel
Changed Typel

Changed Typel

Evaluation
Documant Eualuatar
Evaluatar

Evalustor

Evaluator

Evaluator

Evaluator

Evaluator

Data Source File
Freview

Other

Other

Evalustion
Document Evaluator
Evslustor

Evaluator

Evaluator

Evaluator

null | Evahsation
nuil | GetResult
null | GetResult
null| Service: OnBeginGetResult
null| GetResult
null| GetResult
null| GetResult: Compile
null| GetResult: Fvaluate
Read file
null| Generate preview
null | HandlersQuery: ReportFoldingFailure
null | HandiersQuery: ReportFoldingFailure
Aull | Evalustion
null| GetResult
Aull | GetResult
null | Service: OnBeginGetResult
aull| GetResult

null| Getfiesult

A high volume of information has been retrieved on the refresh we performed.

18/07/2021 21:44:5
T8/ 20T 2124425
TEOTA00T 2124425
18/07/2021 21:44:%
18/07/2021 21:449:5
18/07/2021 21:44:5
18/07/2021 21:44:5
18/07/2021 21:44:2
18/07/2071 21:44:
18/07/2021 21:44:
18/07/2021 21:44:%
18/07/2021 21:44:5
18/07/2021 21:44:5
18/07/2021 21:44:5
18/07/2021 21:44:5
18/07/2021 21:44:5
18/07/2021 21:44:5
187072021 21:44.:5

You will end up with three output queries, Diagnostics Detailed,Diagnostics
Aggregated, and Diagnostics Partitions, and they correspond to the output
that you defined in the Options window in the Exploring diagnostics options recipe.

These three queries always have the same schema and you can read and interpret them to
understand what has happened on the backend while Power Query was performing the

refresh.

The most relevant dimensions can be summed up as follows:

o Id: Unique identifier for the evaluation of a single recording session.

o Query: Name of the query evaluated, listed under the Queries section on the left

side of the UL

« Step: Name of the applied step, listed under the Query settings pane on the right

side of the UL
 Category: The operation category.

« Data Source Kind: The data source you are accessing. In this example, it is File.
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« Operation: The operation that is performed.
o Start Time: Operation start time.
« End Time: Operation end time.

 Exclusive Duration (%): Time range of the event being active, expressed as
a percentage.

o Exclusive Duration: The absolute time of the exclusive duration.

» Resource: Name of the resource you are accessing, in this case, the file path on your
local PC.

« Is User Query: A true/false value that refers to whether the query was authored
by the user (listed in the left-hand pane, APPLIED STEPS) or whether it was
generated by some other user action.

 Group ID: Grouping created to approximate steps executed during the evaluation.

In the next recipe, we will see how we can design a report using this information.

Designing a report with diagnostics results

Once you have run the query diagnostics, it is important to know how to interpret

these results. By just reading data from Power Query in a table, you can miss out on
some relevant information. The best way to avoid this is to create a report on top of it by
importing the diagnostics queries into a Power BI model and building visuals that can
make sense out of that data.

Getting ready

For this recipe, you need to download the Fact InternetSales CSV file.

In this example, we will refer to the C: \Data folder.
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How to doit...

Once you open your Power BI Desktop application, you are ready to perform the
following steps:

1. Click on Get data and select the Text/CSV connector.

2. Browse to your local folder where you downloaded the FactInternetSales
CSV file and load it two times in order to make a comparison later in the recipe.
You should have the following view:

Home Transform Add Column View Tools Help
=X 35 Properties
L LD F & o
(- L DD" Advanced Editor

Close & New  Recent Enter  Data source Manage Refresh Choose
Apply  Source ¥ Sources~ Data settings Parameters~  Preview ~ EH Manage = Columns ~
Close New Query Data Sources ~ Parameters Query Manage
Queries [2] < 1. 123 ProductKey B 123 OrderDateKey | » i
[ FactinternetSales 1 310 20101229
] FactinternetSales (2) 2 iz 20101229
3 346 20101229
4 336 20101229
5 346 20101229
6 311 20101230
7 310 20101230
8 351 20101230
9 344 20101230

10 312 20101231

11 312 20101231

Figure 10.12 - Queries pane

3. Rename the FactInternetSales query to FactInternetSales-examplel
and FactInternetSales (2) to FactInternetSales-example?2.

Queries [2] <

5 FactinternetSales-example2

Figure 10.13 — Queries
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4. Select FactInternetSales-examplel, click on OrderDateKey, and then
click on the Remove Columns button.

Home Transform Add Column View Tools Help

=X E} D E F1 ‘ & [ Properties L
] -0 |
= — ~

= O Lo = & [ Advanced Editor X

Close & New  Recent Enter  Datasource Manage Refresh m . Choose = Remove
Apply~  Source Sources¥ Data settings Parameters*  Preview ™ Manage Columns ¥ Columns *
Close New Query Data Sources ~ Parameters Query Manage Columns

[T FactinternetSales-example1 1 310 20101229
[T FactinternetSales-example2 2 o dipiie
3 346 20101229
4 336 20101229
5 346 20101229
6 311 20101230
7 310 20101230
8 351 20101230

Figure 10.14 - Column selection

5. Now select the ProductKey column and change the type to Text.

1 1.2 Decimal Number i
2 $  Fixed decimal number
3 123 Whole Number

4 Percentage

5 Date/Time

6 |E2 Date

7 @ Time

“ @ Date/Time/Timezone
: @  Duration

10 M Text

11 | % True/False

12 [E Binary

13 Using Locale...

Figure 10.15 - Changing the data type



366 Implementing Query Diagnostics

6. Select the ShipDateKey column and click on the Remove Columns button.

Tools Help

D [ Properties L Y, WX 4| W]
S [ Advanced Editor X BH BH Zl [

Refresh Choose | Remove Keep Remove Split

*  Preview™ & Manage ~ Columns ¥ |Columns *|  Rows™ Rows~ Column ™
Query Manage Columns Reduce Rows Sort
ProductKey E 123 DueDateKey EI- 12

20110110 20110105

20110110 20110105

20110110 20110105

20110110 20110105

20110110 20110105

20110111 20110106

20110111 20110106

20110111 20110106

20110111 20110106

20110112 20110107

20110112 20110107

20110112 20110107

20110112 20110107

Figure 10.16 - Remove Columns

7. Now select DueDateKey and convert the data type to Text as you did in Step 5 for

ProductKey.

. | A% ProductKey |' ‘_3 123
1 310 1.2 Decimal Number i
2 346 $ Fixed decimal number
3 (346 123 Whole Number
4 |336 % Percentage
5 346 E(‘g Date/Time
6 |311 Date
7 310 © Time
8 351 @ Date/Time/Timezone
9 344 & Duration
10 |312 A Text
11 [312 %y True/False
12 1330 [El Binary
1313 Using Locale...

Figure 10.17 - Changing the data type
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Now, browse to the end of the table, select the OrderDate column, and then click
on the Remove Columns button to delete it.

% |—‘xu % ﬁ gi |‘H'H‘| % Data Type: Date/Time ~

[ Use First Row as Headers ~

Choose | Remove Keep Remove Split  Group
Columns ¥ |Columns~ Rows™ Rows~™ Column~ By 2 Replace Values
Manage Columns Reduce Rows Transform
E% DueDate E” EE% ShipDate E“
29/12/2010 00:00:00 10/01/2011 00:00:00 05/01/2011 00:00:00
29/12/2010 00:00:00 10/01/2011 00:00:00 05/01/2011 00:00:00
29/12/2010 00:00:00 10/01/2011 00:00:00 05/01/2011 00:00:00
29/12/2010 00:00:00 10/01/2011 00:00:00 05/01/2011 00:00:00
29/12/2010 00:00:00 10/01/2011 00:00:00 05/01/2011 00:00:00
30/12/2010 00:00:00 11/01/2011 00:00:00 06/01/2011 00:00:00
30/12/2010 00:00:00 11/01/2011 00:00:00 06/01/2011 00:00:00
30/12/2010 00:00:00 11/01/2011 00:00:00 06/01/2011 00:00:00
30/12/2010 00:00:00 11/01/2011 00:00:00 06/01/2011 00:00:00
31/12/2010 00:00:00 12/01/2011 00:00:00 07/01/2011 00:00:00
31/12/2010 00:00:00 12/01/2011 00:00:00 07/01/2011 00:00:00
31/12/2010 00:00:00 12/01/2011 00:00:00 07/01/2011 00:00:00
31/12/2010 00:00:00 12/01/2011 00:00:00 07/01/2011 00:00:00

Figure 10.18 — Removing a column

Apply a filter to the ProductKey column by clicking on the drop-down icon, then
Text Filters, and then Begins With....

| [z ol N’c DueDateKey E‘ 123
— —
4| Sort Ascending 20110110
Z| Sort Descending 20110110
Clt‘ﬁ!.‘ Sort 20110110
.. Clear Filter 20110110
20110110
Remove Empty 20110111
Text Filters » Equals..
| Search | Does Not Equal...
¥ (Select All) Begins With...
~
¥ 310 Does Mot Begin With...
o3 Ends With...
312 D Not End With
@ 313 oes Not End With...
¥ 314 Contains...
¥ 320 Does Mot Contain...
¥ 322
¥ 324 20110114

Figure 10.19 - Filtering on the ProductKey column
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10. The Filter Rows window will pop up. Enter the value 3, as shown in the following
screenshot, and click on OK:

Filter Rows

Apply one or more filter conditions to the rows in this table.

® Basic O Advanced

Keep rows where 'ProductKey’

begins with b 3| ¥

9And OOr

v Enter or select a value Y

S [

Figure 10.20 - Filter Rows window

11. You should have a situation like in the following screenshot under the Query
Settings pane:

Query Settings X

4 PROPERTIES
Name

FactInternetSales-examplel

All Properties

4 APPLIED STEPS

Source
Promoted Headers
Changed Type
Removed Columns
Changed Type1
Removed Columns1
Changed Type2
Removed Columns?2
> Filtered Rows

Figure 10.21 - Applied steps
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We performed some steps, alternating between removing columns and data type changing

steps.

This first part will help us make a comparison between two equal query outputs but with
different step prioritizations that will be analyzed with Query Diagnostics.

Let's now work on the Fact InternetSales-example2 query and replicate the next

steps:

1. Selectthe FactInternetSales-example2 query and click on the Choose
Columns button, as shown in the following screenshot:

File Home Transform

L G E

Close & New Recent  Enter
Apply~  Source~ Sources~ Data

Close New Query
Queries [2]

[ FactinternetSales-example1

[T FactinternetSales-example2

Add Column View Tools Help

FH E"D Properties
~
—Rs |—a Advanced Editor

e

D IXJ

Data source Manage Refresh Choose = Remove
seftings Parameters >  Preview ™ 22 Manage ™ Columns ¥ | Columns
Data Sources  Parameters Query Manage Columns
< 22:18 123 ProductKey - 123 OrderDateKey -
1 310 20101229
2 346 20101229
3 346 20101229
4 336 20101229
5 346 20101229
6 311 20101230
7 310 20101230
8 351 20101230
9 344 20101230
10 312 20101231

Figure 10.22 - Column selection
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2. Remove the flag from the OrderDateKey, ShipDateKey, and OrderDate
columns (the last one is at the end of the list) and click on OK.

Choose Columns

Choose the columns to keep

| Search Columns |
W (Select All Columns) A
M ProductKey

O OrderDateKey

W DueDateKey

[0 ShipDateKey

W CustomerKey

M PromotionKey

M CurrencyKey

M SalesTerritoryKey

¥ SalesOrderNumber
M SalesOrderLineNumber
M RevisionNumber

¥ OrderQuantity

¥ UnitPrice

M ExtendedAmount

M UnitPriceDiscountPct
M DiscountAmount

M ProductStandardCost
M TotalProductCost

M salesAmount

IS [ conce |

Figure 10.23 - Choose Columns

3. Select the ProductKey and DueDateKey columns, as shown in the following
screenshot:
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Queries [2]

FE] FactinternetSales-example1

¢ = S
1 310 20110110
2 346 20110110
3 346 20110110
4 336 20110110
5 346 20110110
6 311 20110111
7 310 20110111
8 351 20110111
9 344 20110111
10 312 20110112
11 312 20110112

Figure 10.24 — Multiple-column selection

4. Right-click on one of the two columns and click on Change Type and then Text to
convert the data type for both columns.

T 1% Productkey - |13 DueDateKey

1

W e~ AW N

[LC T [T T (T (R R [T O SN [ QR
= O W | ~N O WU & W N = O

%

L
x

2]

ff ¥

Copy
Remove Columns
Remove Other Columns

Add Column From Examples...

Remove Duplicates
Remove Errors
Replace Values...
Fill

Change Type
Transform

Merge Columns
Sum

Product

Group By...
Unpivot Columns
Unpivot Other Columns

Unpivot Only Selected Columns

Iz‘ 123 CustomerKey

[~]12

21768
28389
25863
14501
11003
27645
16624
11005

Move
314 2011011¢
311 2011011¢
336 2011011¢

Decimal Number
Fixed decimal number
Whole Number
Percentage
Date/Time

Date

Time
Date/Time/Timezone
Duration

Text

True/False

Binary

Using Locale...

Figure 10.25 - Changing the data type for multiple columns
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5. Apply a filter to the ProductKey column by clicking on the drop-down icon and
then on Text Filters and Begins With....

6. 'The Filter Rows window will pop up. Enter the value 3 and click on OK.

You should see the following steps for the second example:
Query Settings X

4 PROPERTIES

Name

FactinternetSales-example?

All Properties

4 APPLIED STEPS

Source

Promoted Headers

Changed Type

Removed Other Columns
X Changed Type1

Figure 10.26 - Applied steps

As mentioned earlier, we now have two queries with the same output. Let's see how

they perform and how much time it takes to apply the steps considering their different
sequences.

Let's record a diagnostic session to see whether there are any differences between the two
approaches by following the next steps:

1. Browse to the Tools tab and click on Start Diagnostics.

2. 'Then, browse to the Home tab and click on Refresh Preview and then Refresh All.
3. Go back to the Tools tab and click on Stop Diagnostics.
4.

You should see, under the Queries pane on the left side of the UI, a folder named
Diagnostics and four queries as diagnostics output.
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Queries [6]

4 Diagnostics [4]

2 Di agnostics_Counters 2021-07-19_18:50

[ Diagnostics_Detailed 2021-07-19_18:50
F Diagnostics_Aggregated 2021-07-19_18:50

[T Diagnostics_Partitions_2021-07-19_18:50

4 Other Queries [2]

[ FactinternetSales-example1

[ FactinternetSales-example?

Figure 10.27 - Diagnostics output queries

5. Right-click on the query that starts with Diagnostics Aggregated in order to
analyze the key information that we need and click on Enable load to load the data
in the final data model and build visualizations on top of it.

Queries [6] <
4 Diagnostics [4]

[ Diagnostics_Counters_2021-07-19_18:50

T Diagnostics_Detailed 2021-07-19_18:50

1 Diagnostics Aggregated 202 f—(‘E o C“"""

5 Copy

[ Diagnostics Partitions 2021-07 =,
4 Other Queries [2] X Delete

[ FactinternetSales-examplel &= Rename

[ FactinternetSales-example2 Enable load

K
B

. A% Pro

1

W o

310
346
346
336

Include in report refresh

Duplicate
Reference
Move To Group
Move Up
Move Down

Create Function...

Convert To Parameter

Advanced Editor

Properties...

Figure 10.28 — Enable load for diagnostics queries
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6. Click on the Close & Apply button to load the data and pass it to the visualization

part.

=X
-
Close &
Apply ™
Close

New

Transform
T
1
.: L)
Recent  Enter

Source ¥ Sources ™

Data

New Query

Figure 10.29 - Close & Apply button

7. Under the Fields section in Power BI Desktop, you can see the diagnostics data.
Select Exclusive Duration and Query under Fields, and then select Stacked
column chart, as shown in the following example:

FExclusive Duration by Query

1.00000E-5

5.00000€-6

-
Exclusive Duration

0.00000

FactinternetSales-example1 FactinternetSales-example2

L - Query Jd

Stacked column chart § >
. -
JEHEWE R
L0 b e
FHTLEOOME
S e amEE
BEERME
HLRDE® -
T R
Axis
Query VX
Legend
Adddata fieldshere
Values
Exclusive Duration v X

Small multiples

Add data fields here

Tooltips

Figure 10.30 - Stacked column chart creation

Fields 2
I £ search
N E-:‘Di agnostics_Aggregated_202...
[J  Additional Info
[J  Category

[J ¥ Content Length
[J  Data Source Kind
[J  Data Source Query
> D End Time
@ 3 Exclusive Duration
[JY Exclusive Duration (%)
[J% Groupld
O d
[J  IsUser Query
[J  Operation
[J  Partition Key
[J  Ppath
¥ Query
[J  Resource
O

Z Row Count
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You can see the exclusive duration of FactInternetSales-examplel is almost
double that of Fact InternetSales-example?2.

Select Category for Legend to see the column chart broken down according to the
Category type that was performed.

a4

Visualizations Fields >

E]
M
=3

I £ Search

v R, Diagnostics_Aggregated_202...
(]  Additional Info
v  Category 20 ooc
(J> Content Length

(]  Data Source Kind

T R -

& Gl © & X [
N>EHGR

& 2 @ O R M
- MEERKE

Data Source Query

Axis > D End Time
Query v X ¥ > Exclusive Duration
(J > Exclusive Duration (%)
=zg (J> Groupld
Category voX O Id
Values (] IsUser Query
: : (J  Operation
Exclusive Duration VX
(]  Partition Key
Small multiples (] Path
Add data fields here vl Query

Figure 10.31 - Bar chart enrichment
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You will see Exclusive Duration by Query and Category and you can spot what the
operations taking more time to be applied are.

Exclusive Duration by Query and Category

Category ®Data Source @ Document Evaluator @ Evaluation @Evaluator @ Preview

1.00000E-5

5.00000E-6

Exclusive Duration

0.00000

FactinternetSales-examplel FactinternetSales-example2
Query

Figure 10.32 - Bar chart with legend

9. You can also create a table with the data you need. You can see the following
example with a table with Query, Start Time, Step, Exclusive Duration, and
Category:



-

Figure 10.33 — Table visual for diagnostics data
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JE b E W E b [ 0 search |
-0 A B
- v OB - % H — % 9 OB By Diagnostics Aggregated 202...
rauerv Start Time Step Exclusive Duration Category JR Q Table ; m E = [ Additional Info
»
Factinternetsales-examplel  7/25/2021 650056 PM Changed Type 0.00 Data Source EE B R Py B & Category
FactinternetSales-examplel  7/25/2021 6:50:56 PM Changed Type 000 Document Evaluator . i D ContentLength
B . £ 0B EG g
Factinternetsales-examplel  7/25/2021 6:50c56 PM Changed Type 000 Evaluation - O Data Source Kind
FactinternetSales-examplel 7/25/2021 6:50:56 PM  Changed Type 0.00 Evaluator =T @
FactintemetSales-exampled 7/25/2021 6:50:56 PM. Changed Type 0,00 Preview . O Deta Source Query
FactinternetSales-examplel  7/25/2021 6:50:56 PM  Changed Typel 0.00 Data Source e > O End Time
FaclinternelSales-examplel  7/25/2021 G:50:56 PM Changed Typel 0.00 Docurnent Evalualor Cuery R ¥} Exclusive Duration
FactinternetSales-examplel  7/25/2021 6:50:56 PM - Changed Typel 0.00 Evaluation Sart Time - % [F Exchusive Duration (%)
FactintemetSales-example]  7/25/2021 6:50:56 PM Changed Typel 000 Evaluator
FactintemetSales-example 7/25/2021 6:50056 PM_ Changed Typet 000 Evaluator Sing) o D2 Groupld
FactinternetSales-example1 7/25/2021 G:50:56 PM Changed Type1 000 Preview Exclusive Duration % 0O d
FactinternetSales-example1 7/25/2021 &:50:56 PM  Changed Type2 0.00 Data Source Category e [ Is User Cuery
Factinternetsales-examplel  7/25/2021 G:50:56 PM Changed Type2 000 Document Evaluator [ Operation
FactinternelSales-cxamplel  7/25/2021 6:50:56 PM - Changed Type2 000 Evaluation Drill through Al
FactinternetSales-examplel  7/25/2021 6:50:56 PM  Changed Type2 0.00 Evaluator O path
FactinternetSales-cxamplel  7/25/2021 6:50:56 PM - Changed Type2 000 Preview Cross-report
FactintemetSales-examplel  7/25/2021 6:50:55 PM  Filtered Rows. 000 Data Source iE— @ Query
FactinternetSales-exampla1  7/25/2021 6:50:55 PM _ Filterad Rows 000 Document Evaluator [ Resource
FactintemetSales-example1  7/25/2021 6:50:55 PM  Filtered Rows 000 Evaluation Kep all filters OF Row Count
FactinternetSales-examplel  7/25/2021 6:50:55 PM  Filtered Rows 0.00 Evaluator )
FactintemetSales-examplel 7/25/2021 6:50:55 PM  Filtered Rows 0.00 Evaluator on—@ > WG Stat Time
FactintemetSales-example1 7/25/2021 6:50:55 PM _Filtered Rows 0.00 Preview perprep——ey— e
FactinternetSales-examplel  7/25/2021 6:50:56 PM  Promoted Headers 0.00 Data Sourge > B FactinternetSales-example
Total 0.00 > B FactintemnetSales-example2

10. In this example, the steps were performed in few-second fractions; in order to read
them, we can add more decimal places for the values. Under the Fields section, click
on Exclusive Duration to see the background behind the value, as in the following

example:

Fiel

ds

L Search

B, Diagnostics_Aggregated_202...

O

7

Additional Info

Category

[]> Content Length

]
O

Data Source Kind

()= End Time

v Y Exclusive Duration @ -

Data Source Query

Figure 10.34 - Formatting a column by decimal type
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11. After you have selected Exclusive Duration, the Column tools tab will pop up
on the top section of the Power BI Desktop UI. Under that tab, in the Formatting
section, enter the number of decimal places you want to see, in this case, 10, and
press Enter on your keyboard.

File Home  Insert  Modeling  View  Help External Tools Format Data / Drill Table tools Column tools
R =]
@ Name | Exclusive Duration | ’5 Format |O¢cimal number - 2. Summarization | Sum ~ m éE E
- ] = | Sorthy Data Manage New
%D!Il type | Decimal number - $ % 998 [ vI [ Data category Uncategarized ¥l | columnv  groupsv | relationships  column
Structure Formatting Properties Sort Groups Relationships | Calculsions

Figure 10.35 - Column tools and Formatting

12. You will see how Exclusive Duration will now be easier to analyze on the table

visual.

Query

Start Time

Step

Exclusive Duration

Category

FactinternetSales-example1
FactinternetSales-example1
FactinternetSales-example1
FactinternetSales-example1
FactinternetSales-example1
FactinternetSales-example1
FactinternetSales-example1
FactinternetSales-example1
FactinternetSales-example1
FactinternetSales-example1
FactinternetSales-example1
FactinternetSales-example1
FactinternetSales-example1
FactinternetSales-example1
FactinternetSales-example1
FactinternetSales-example1
FactinternetSales-example1
FactinternetSales-example1
FactinternetSales-example1
FactinternetSales-example1
FactinternetSales-example1
FactinternetSales-example1
FactinternetSales-example1

7/25/2021 6:50:56 PM
7/25/2021 6:50:56 PM
7/25/2021 6:50:56 PM
7/25/2021 6:50:56 PM
7/25/2021 6:50:56 PM
7/25/2021 6:50:56 PM
7/25/2021 6:50:56 PM
7/25/2021 6:50:56 PM
7/25/2021 6:50:56 PM
7/25/2021 6:50:56 PM
7/25/2021 6:50:56 PM
7/25/2021 6:50:56 PM
7/25/2021 6:50:56 PM
7/25/2021 6:50:56 PM
7/25/2021 6:50:56 PM
7/25/2021 6:50:56 PM
7/25/2021 6:50:55 PM
7/25/2021 6:50:55 PM
7/25/2021 6:50:55 PM
7/25/2021 6:50:55 PM
7/25/2021 6:50:55 PM
7/25/2021 6:50:55 PM
7/25/2021 6:50:56 PM

Changed Type
Changed Type
Changed Type
Changed Type
Changed Type
Changed Type1
Changed Type1
Changed Type1
Changed Type1
Changed Type1
Changed Type1
Changed Type2
Changed Type2
Changed Type2
Changed Type2
Changed Type2
Filtered Rows
Filtered Rows
Filtered Rows
Filtered Rows
Filtered Rows
Filtered Rows
Promoted Headers

0.0000000149
0.0000000445
0.0000000000
0.0000001679
0.0000011653
0.0000000105
0.0000000463
0.0000000000
0.0000000306
0.0000003136
0.0000011197
0.0000000105
0.0000000416
0.0000000000
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0.0000012885
0.0000000080
0.0000002803
0.0000000000
0.0000000224
0.0000001578
0.0000009020
0.0000000161

Data Source
Document Evaluator
Evaluation

Evaluator

Preview

Data Source
Document Evaluator
Evaluation

Evaluator

Evaluator

Preview

Data Source
Document Evaluator
Evaluation

Evaluator

Preview

Data Source
Document Evaluator
Evaluation

Evaluator

Evaluator

Preview

Data Source

Total

Figure 10.36 — Table visual

0.0000179342
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In general, you can see which values are contributing to the increase in duration of
a query and how different factors can influence the evaluation of a certain query.

The most frequent analysis is related to what happens when the refresh from Power
Query is started and to see what the impact of different steps could be. In this case, we
can see how the overall duration is higher in FactInternetSales-examplel,
where we alternate removing columns and data type changes, whereas in the second,
FactInternetSales-example2, we consolidate the steps, and it turns out to be, as
we would expect, more performant.

You can leverage Query Diagnostics to make these comparisons and get the most out of
this analysis.

There's more...

In general, as you had the chance to see with this recipe, it is better to consolidate the
same steps, such as removing columns, filtering, and changing data types, and not
alternate them like in the Fact InternetSales-examplel query.

Moreover, another key element that can be analyzed is query folding. As we saw in
Chapter 6, Optimizing Power Query Performance, in the Folding queries recipe, you
can send a query directly toward your data source and with Power Query Diagnostics,
you can see what has been pushed back and review it. It is important to perform all
transformations that support folding at the beginning to optimize performance.

Using Diagnose as a Power Query step

In the previous recipes, you had the chance to see how to run a query diagnostic at the
query level, but you also have the chance to investigate single Power Query steps, without
running general diagnostics for the entire query, and then drill down to the step you are
interested in. In this recipe, we will see how to use this feature and test a single step.

Getting ready

For this recipe, you need to download the FactInternetSales CSV file.

In this example, we will refer to the C: \Data folder.
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How to doit...

Once you open your Power BI Desktop application, you are ready to perform the
following steps:

1. Click on Get data and select the Text/CSV connector.

2. Browse to your local folder where you downloaded the FactInternetSales
CSV file and open it. A window with a preview of the data will pop up; click on
Transform Data.

3. Select the ProductKey column, click on the drop-down icon, and click on
Number Filters and then Greater Than....

ueries [1] < . 123 ProductKey | ~ 123 OrderDateKey Ml 123 Dw
T r 2] SortAscending 20101229
Z| Sort Descending 20101229
20101229
20101229
20101229
Remove Empty 20101230
Number Filters » Equals...
Search Does Not Equal..
¥ (Select All Greater Than...
¥ 310 A~ Greater Than Or Equal To...
¥ 31 Less Than...
¥ 312 Less Than Or Equal To...
v 313
¥ 314 Between...
¥ 320 —

20110101

Figure 10.37 - Filtering on ProductKey

4. 'The Filter Rows window will appear. Enter the value 380 to keep rows where
ProductKey is greater than that value and click on OK.
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Filter Rows

Apply one or more filter conditions to the rows in this table.

2 Basic ‘O Advanced

Keep rows where ‘ProductKey’

| is greater than - | 380| M

2 And OOr

| v | ‘ Enter or select a value q
o

Figure 10.38 - Filter Rows window

We will now diagnose the step we performed in the previous step. Navigate to
APPLIED STEPS on the right side of the Power Query UI, right-click on the
Filtered Rows step, and click on Diagnose, as in the following screenshot:

4 APPLIED STEPS

Source
Promoted Headers
Changed Type

>< Filtered Rows
Edit Settings

=] Rename
> Delete
Delete Until End

Insert Step After

A~ Move before

Move after
Extract Previous

View Native Query
Diagnose

it o]

Properties...

Figure 10.39 - Diagnose step from APPLIED STEPS
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You can also browse to the Tools tab and click on the Diagnose Step button to
achieve the same result.

Home Transform Add Column View Tools Help
: E.ﬂl
A :
i ° =m EB

Diagnose Start Stop Diagnostic
Step ™ Diagnostics Diagnostics Options
Step Diagnostics Session Diagnostics Diagnostic Options

Figure 10.40 - Diagnose Step from the Tools tab

6. Under the Queries pane, you can see the output of Diagnose Step, similar to the
ones seen in the previous recipes, but now, we focus only on that single step.

Queries [4] <

. ~ || ABc step ~ | ABc category ~ | ABc Data Source Kind |~ | AB- Operation -
4 Diagnostics [3] 1 Filtered Rows Evaluation null Evaluation
[ FactinternetSales_ Filtered Rows_Detai 2 Filtered Rows Document Evaluator null Document evaluation
" 3 Filtered Rows Evaluator null| Query evaluation
[T FactinternetSales._Filtered Rows_Aggre... v
) 3 4 Filtered Rows Evaluator null Query evaluation
FH FactinternetSales Filtered Rows _Partit... : » »
5 Filtered Rows Data Source File Read file
4 .
iy Qs ] 6 Filtered Rows Preview null Generate preview

[T FactinternetSales

Figure 10.41 - Diagnose Step output
The diagnostic schema is the same as the one observed when we ran diagnostic queries in
the previous sections of this chapter.

In general, Power Query offers you the possibility to evaluate the impact of different steps
while developing your transformations and when refreshing queries in Power BI Desktop.
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