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About the New Edition and New
Structure

The Power BI from Rookie to Rock Star been such a popular book from the time that it
published, and | added content to it every single week. After edition 3 which released
July 2017, there have been many contents added. The edition 3 itself was more than
1100 pages, and If | wanted to continue the book as an all-in-one, it would have been
more than 2000 pages now. So | decided to break the book into a book series. Each
book in this series is a complete book and can be read individually. However, each book
covers a specific area of the Power BI, and if you want to learn Power Bl from ground
zero to sky hero, you would need to read them all. Here is the new structure:

e Book 1: Power Bl Essentials

e Book 2: Visualization with Power BI

e Book 3: Power Query and Data Transformation in Power BI

e Book 4: Power Bl Data Modelling and DAX

e Book 5: Pro Power Bl Architecture
This book is the book three of the series. You will learn all about Power Query in this
book. Through many demos and examples, you will learn all aspects of Power Query,
from getting Data to different types of transformations. You will also learn about
features such as Custom functions that can make your code more automated. You will
learn about the scripting language of Power Query which is called M. at the end of the
book, you will learn some use cases of using Power Query; for example, for creating a
Date dimension. If you want to learn more about other parts of Power Bl not just Power
Query, your answer is within books 1 to 5.
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About the book:; Quick Intro from Author

In July 2015, after the first release of Power Bl Desktop, | had been encouraged to
publish a Power Bl online book through a set of blog posts. The main reason to publish
this book online was that with the fast pace of updates for Power Bl Desktop, it is
impossible to publish a paperback book because it will be outdated in a few months.
From that time till now, I've been writing blog posts (or sections) of this book almost
weekly in RADACAD blog. So far, | have more than 60 sections wrote for this book. The
book covers all aspects of Power BI; from data preparation to modeling, and
visualization. From novice to the professional level, that's why | called it Power Bl from
Rookie to Rock Star.

You can start reading this book with no prerequisite. Each section can be read by itself;
normally you don’t need to follow a specific order. However, there are some sections,
that need an example previously built in another section. These sections have a
prerequisite section mentioning this requirement.

After a year and half of writing online, | decided to release this book as a PDF version as
well, for two reasons; First to help community members who are more comfortable with
PDF books, or printed version of materials. Second; as a giveaway in my Power Bl
training courses. Feel free to print this book and keep it in your library, and enjoy. This
book is FREE!

This book will be updated with newer editions (hopefully every month), so you can
download the latest version of it anytime from my blog post here:
http://www.radacad.com/online-book-power-bi-from-rookie-to-rockstar

Because I've been writing these chapters and sections from mid-2015, there are some
topics or images or sections outdated with new changes in Power BI. | will do my best to
update any changes in the next few editions. However, to keep you informed; There is a
date at the beginning of each section under the header that mentioned the publish date
of that section.
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About Author

Reza Rad is a Microsoft Regional Director, an Author, Trainer, Speaker and Consultant.
He has a BSc in Computer engineering; he has more than 15 years’ experience in data
analysis, Bl, databases, programming, and development mostly on Microsoft
technologies. He is a Microsoft Data Platform MVP for eight continuous years (from
2011 till now) for his dedication in Microsoft Bl. Reza is an active blogger and co-
founder of RADACAD. Reza is also co-founder and co-organizer of Difinity conference in
New Zealand.

His articles on different aspects of technologies, especially on MS BI, can be found on
his blog: http://www.radacad.com/blog.

He wrote some books on MS SQL Bl and also is writing some others, He was also an
active member on online technical forums such as MSDN and Experts-Exchange, and
was a moderator of MSDN SQL Server forums, and is an MCP, MCSE, and MCITP of BI.
He is the leader of the New Zealand Business Intelligence users group. He is also the
author of very popular book Power Bl from Rookie to Rock Star, which is free with more
than 1100 pages of content.

He is an International Speaker in Microsoft Ignite, Microsoft Business Applications
Summit, Data Insight Summit, PASS Summit, SQL Saturday and SQL user groups. And He
is a Microsoft Certified Trainer.

Reza's passion is to help you find the best data solution; he is Data enthusiast.
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Who should read this book?

Bl Developers and Consultants who want to know how to develop solutions with this
technology. Bl Architects and Decision Makers who want to make their decision about
using or not using Power Bl in their Bl applications. Business Analysts who want to have
a better tool for playing with the data and learn tricks of producing insights easier. The
book titled “Power Bl from Rookie to Rockstar” and that means it will cover a wide range
of readers. I'll start by writing 100 level, and we will go deep into 400 level at some
stage. So, if you don't know what Power Bl is, or If you are familiar with Power Bl but
want to learn some deep technical topics about Power Query M language, then this
book is for you.
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Upcoming Training Courses

Reza runs Power Bl training courses both online and in-person. RADACAD also runs
Advanced Analytics with R, Power Bl, Azure Machine Learning and SQL Server courses
ran by Dr. Leila Etaati. Our courses run both online and in-person in major cities and
countries around the world.

Check the schedule of upcoming courses here:

http://radacad.com/events

http://radacad.com/power-bi-training
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Part I: Getting Started with Power
Query
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F

Power Pivot

Data Transformation
oo == £B Transpose DataType:Text ~  [T]~ =l 'W . /j Merge Columns Xo Trigonometry [ pate ~ Bl
> | - r Y
38 Reverse Rows 17 Replace Values 52, F3~ I IRPCS i55 Extract ~ > Rounding Time ~
Group Use First Row > l(:“l Split  Format a;( Statistics Standard Scientific Structured
By AsHeaders~ i CountRows I3 Replace Errors 5% - Column~ =~ S5Parse~ v nformation Duration Column'™
Table Any Column Text Column Number Column Date & Time Column
uj]] Power BI
Power Query for Power
Power Query for Bl Desktop
Excel

Cretoep €@ T o e 8

Many other Data Sources

When you get data in Power BI, you use Power Query Component. In this chapter, you
will learn about What Power Query is, and what are different types of sources that Power
Query can connect. Power Query also has a great list of transformations that can be
applied on the data set as well (which will be covered in next chapter), and the Power
Query formula language M can be used for complex and powerful data transformation
situations (will be covered in a chapter after).

In this section, you will read an introduction to Power Query. You will learn;

e What is Power Query?
e What types of works can be done with Power Query?
e What are requirements to run Power Query?
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e What are features of Power Query Premium?

What Is Power Query?

Power Query previously named as Data Explorer. Data Explorer was released as a public
preview for the first time in February 2013. Data Explorer then renamed to Power Query
at July 2013, and from that time it had lots of enhancement on the product. Power
Query is on a regular and frequent update plan by Microsoft team, and usually, you can
see monthly updates on this, here is the |atest update notes (released yesterday!) Power
Query has been tested a lot during this period and nowadays used in many real-world
data transformations and BI solutions.

Power Query is a data extraction and transformation engine. The engine comes with a
formula language and a graphical tool. The graphical tool has two major setup versions;
one embedded in Power Bl Desktop tool and the other one as an Add-In for Excel. The
graphical tool has a list of transformations that can be applied on a data set, and it also
supports different data sources. However, the Power Query formula language is much
more powerful than the GUI. There are some features in Power Query engine that not
yet has been implemented through GUI, but they are available through M (formula
language).

Power Query can connect to a set of data sources and read data from them. Set of data
sources is variable from text files, to web URLs, from database systems to some
applications. A wide range of data sources is supported. So to respond to one of the
very first questions that usually appears when | introduce this product that Can Power
Query connect to Oracle? Sure it does! Not only Oracle, but also MySQL, PostgreSQL,
DB2, Sybase, and Teradata.

Power Query can apply many transformations to the data set. You can apply simple
transformations such as trimming a text value and applying numeric calculations to
complex transformations easily such as pivot and unpivot. Power Query uses a function
library for applying transformations, and the function library contains heaps of
transformations for every data type such as table, text, record, list, date, number and so
on.

Power Query graphical interface is so easy to work with that even business analyst, or a
power user can work with it, on the other hand, Power Query M language is so powerful
that can be used for complex real-world challenges of data transformations. Power
Query can load the result set into an Excel spreadsheet, or it can load it into Power Pivot
for data modeling. The version of Power Query used in Power Bl Desktop loads the
result set into a Power Pivot model. | will go through details of Power Pivot in future
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chapters, for now, it would be enough to know that Power Pivot is In-Memory tabular
data model engine. Here is a screenshot or the Query Editor window

B | @~ = | TeamGoals - Query Editor - O

Home Transform Add Column View

=% D D D ER Properties m H!H By, 5 [-f Remove Duplicates % 4 g Data Type: Text ~ %5 Merge Queries
'C) Is]
i) o R Advanced Editor B B % Remove Errars + 2] [ ] =™ Use First Row As Headers * = Append Queries
£ EH —
Close&  New Recent  Refresh Choose Remove  Keep Remove Split Group |
Load~  Source™ Sources™  Preview T Columns Columns* Rows~ Rows~ Column+ By 2 Replace Values £+ Combine Binaries

Close New Query Manage Columns Reduce Rows Sort Transform Combine

3 Queries = Table.RenameColumns (#"Changed Type",{{"Teamsa+", "Teams"}, {"Teamsa-2", "Teams Abru"}, {"Matches M Ouery Settings

B Penaitygoal Bl owngoaisFor | o
PRl « PROPERTIES

B Goats scored [l Goals Against

Teams Abrv [El Matches Played [§ Goals for
Germany GER

Name

7 1
Netherlands 7 2 0
& TeamDefending ERl colombia 5 B a
Brazil 7 1 0
France FRA 5 10 8 3 1 2 4 APPLIED STEPS
Argentina ARG 7 8 7 4 1] 1
Source
Algeria ALG 4 7 7 7 1 0
Switzerland sul 4 7 7 7 () 0
CRO 3 & 5 6 1] 1 =
* Renamed Columns
CHI 4 & & 4 1] 0
BEL 5 & & 3 1] 0
MEX 4 5 5 3 1] 0
UsA 4 5 5 6 1] 0
or = < < 2 a n

In below you can see a high-level diagram of Power Query conceptually:

Power Pivot

Data Transformation

E £B Transpose DataType:Text »  [T]~ =] ['] - /‘ Merge Columns Xo Trigonometry [ pate ~ ]
™h R5C] :
= g ReverseRows 1) Replace values 52, R~ S5 A Extract ~ Z Rounding Time ~
Group Use First Row | > = Split  Format | Statistics Standard Scientific __ Structured
By AsHeaders~ iJCountRows I3, Replace Errors 5% ~ Column~ =~ S5Parse~ = Information Duration Column ~.
Table Any Column Text Column Number Column Date & Time Column

Iﬁ] Power BI

Power Query for Power
Power Query for Bl Desktop

Excel

O hEREE amarase M Q g

Many other Data Sources
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How to Use Power Query?

Power Query is available in three different setups:

1. As an Excel Add-In for Excel 2010 and 2013
2. Embedded in Excel 2016
3. Embedded in Power Bl Desktop

So if you want to install then you have to install one of the options below:
Excel Add-In for Excel 2010 and 2013:

https://www.microsoft.com/en-us/download/details.aspx?id=39379

Please note that the link above might change because Power Query updates frequently
and a new version will be available almost every month. So you can simply Google it as
Power Query Excel add-in.

Excel 2016 download link:

https://products.office.com/en-us/office-2016-preview

At the time of writing this blog post, Excel 2016 is in the preview stage, so the link is
likely to change.

Power Bl Desktop:

https://powerbi.microsoft.com/desktop

What Can You Do With Power Query?

Get Data From Wide Range of Sources

With Power Query, you can connect to a wide range of data sources. SQL Server or DB2
or Oracle.... All of this database are supported as a source. You can even connect to an
Analysis Services instance and fetch data from it. You can connect to file data structures
such as text files, XML, CSV, and Excel. You can even read the list of files in a folder! You
can connect to a range of applications such as Facebook, Salesforce, CRM Online, etc.
and get data from them. You can get data from Azure services such as Azure SQL
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database, Azure HD Insight, Azure Blob storage, etc. There are many data sources
supported for Power Query (and obviously for Power Bl). Also, more data sources will be

available in every update of Power Query or Power BI.

Here is an example set of data sources supported in Power Query (Excel version):

File Data Sources

Formulas Data Review View LOAD TEST A

Fl:' |:|5how Cueries

D From Table
'Duen_.r = D{c_-. Recent Sources

) on

From Database

_E]. From Azure

L L_mm

__E'_ From Other Sources

& Combine Queries

'if‘i Data Catalog Search

W My Data Catalog Queries
E:k Data Source Settings..
Cuery Options

Databases

ITL\ Lzl Connections Al [

Properties
Refresh l Sor
All = Edit Links A

k E From Workbook

r = From CSV
L[]
¥ ' From XML
L f= &
r ' From Text
e
» = From Folder
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ﬁ From File

1y

From Database

am From Azure
L =

__%_ From Other Sources

‘% Combine Queries

'fa Data Catalog Search
W My Data Catalog Queries

[} Data Source Settings...
Cuery Options

Azure

Connections Sort & Filter

S

&

T Y

From SQL Server Database

From Microsoft Access Database

From SQL Server Analysis Services Database
From Oracle Database

From IBEM DBZ2 Database

From MySQL Database

From PostgreSQL Database

From Sybase Database

From Teradata Database
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F ] Show Queries ||; (=] Connections al H Clear
= L& |
E From Table Properties ) Reap
Mlew Refresh i l Sort Filter
: Query~ D;g. Recent Sources All - Edit Links A T;‘Adva
Connections Sort & Filter
ﬁ From File k
From Database r
_51- From Azure k o From Microsoft Azure SQL Database l
1 L= ] -
__h¢‘_ From Other Sources E’ From Microsoft Azure Marketplace

P

From Microsoft Azure HDInsight

‘% Combine Queries k

'fa Data Catalog Search

5

From Microsoft Azure Blob Storage

'ﬁﬂ’] My Data Catalog Queries

5

E} Data Source Settings...
CQuery Options

From Microsoft Azure Table Storage

Other Sources
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Formulas Data Review Yiew LOAD TEST MASTER DA
DShﬂw Cueries r L=l Connections A
= [& 2l
E Fram Table o Properties
Mew Refresh I l Sort Filts
Query ~ D;};. Recent Sources All- Edit Links A

ﬁ From File

From Database

_I:]- From Azure
4 L wm

__B‘¢_ From Other Sources

‘% Combine Queries

€ Data Catalog Search

W My Data Catalog Queries
E:n- Data Source Settings...
Cuery Options

Connections Sort &

k

From Web

From S5harePoint List

From QData Feed

From Hadoop File (HDFS)

From Active Directory

From Dynamics CRM Online

From Microsoft Exchange

From Facebook

From Salesforce Objects

From Salesforce Reports

NP TR T T ST W PR N R T

From ODBC

_b1 Blank Query

The Power Query version in Power Bl Desktop supports some new applications that still
is not implemented as Power Query for Excel; you see some of them below:
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Get Data

Cither

.(:).

All Hadoop File (HDFS)

File

%

Active Directory

Database Microsoft Exchange

Azure Dynarnics CRM Cnline

Other Facebook
Google Analytics

Salesforce Objects
Salesforce Reports

ODBEC

appFigures (Beta)

(G I = MR BN B -

CuickBooks Online (Beta)
T Zendesk (Beta)

& GitHub (Beta)

® Twilio (Beta)

i Sweetl] (Beta)

El' Blank Query e

Connect Cancel

Apply Transformation In a Development Editor

Power Query looks at the data values with data types such as Table, Record, List,
DateTime, Text, Number, Boolean, etc. There are many data transformation functions for
any of these data types. You can apply Merge (similar to join) or Append (similar to
UNION) to two tables. You can apply text functions such as getting part of a string,
trimming it or length of the string. You can apply mathematical functions. You can apply
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DateTime functions such as functions for the year, Month, day and week. There are two
way to apply these transformations;

1. From Query Editor: Graphical User Interface
2. From M query language: scripting language

Query Editor will give you a great experience of most common transformations through
the very easy user interface. You can apply most of the transformation with the matter
of a few clicks. The Query Editor in Power Bl Desktop or Power Query Add-In for Excel
has many common transformations listed. You can see some of them in below
screenshots:

m Home Transform Add Column View
=X [ Properties a E B, 5 [l Remove Duplicates %] 5 Data Type: Text = 2 Merge Queries
AR 3 B 50 q 0b =5

LT Advanced Editor |5 rRemove Errars + B Use First Row As Headers * "= Append Queries
Close & New Recent Refresh Choose Remove Keep Remove Split Group

Load~  Source~ Sources~  Preview w Columns Columns = Rows= Rows ™ Column~ By 52 Replace Values Combine Binaries

Clase MNew Query Manage Calumns Reduce Rows Sort Transform Combine

“ Home Transform Add Column View

g B B Tanspose Data Type: Text =[] Fill - =]l Rename h ., Merge Columns X (3 Trigonometry E' I Expand
GEReverse Rows L Replace Values 2, Pivet Column 0 Move ~ [ ] JREC, Extract ~ z Rounding Aggregate
Group Use First Row Split  Format i Statistics Standard Scientific . Date  Time Duration
By AsHeaders+ i CountRows 1% Replace Errors 5% Unpivot Columns ~ Column~ + G5 Parse~ ES Infarmation B o
Table Any Column Text Column MNumber Column Date & Time Column Structured Column
“ Home Transform Add Column View
= - ~ . —
D = - Add Index Column - . /_ Merge Columns Trigonometry LY
- 1 ]
) B8C apc . \ /
L Duplicate Column S [ Extract ~ Rounding b
Add Custom Format _, - Statistics Standard Scientific . Date  Time Dwration
Column -  SmParse Information - -
General From Text From Number From Date & Time

M is the formula language behind the scenes of Power Query. Everything you do in the
Query Editor will be translated to an M script. M contains a full list of functions that you
can use. So the powerful side of Power Query is M. | will go deep into details of M in this
book because you would need it for solving complex challenges. M is a functional
language, and it has a simple structure. The screenshot below shows an M Code. The
details of information about M scripting will be covered in the next sections.

let
Source = Folder.Centents ("C:\Users\Reza\Dropbox\Speaking"),
TypeAdded=Table.AddColumn (Source, "Type", Value.Is ([Content], table)),
Folders=Table. SelectRows (TypeAdded, [Type]=true) ,

Sorted=Table.Scrt (Folders, {"Date created", Order.Descending})

in
Sorteﬂ

Load Data into Destination
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You can use Power Pivot as the destination for Power Query to load result set into a
data model, or you can use a simple Excel spreadsheet for loading data. If you use
Power Bl Desktop the result set of Power Query automatically will be loaded into a
model.

X
Load To
Select how you want to view this data in your workbook.
F @ Table
E Only Create Connection

Select where the data should be loaded.

* MNew worksheet

Existing worksheet:

Add this data to the Data Model

What Are Features of Power Query Premium?

This question might sound weird at first glance, but makes sense when you think about
it that all features | mentioned above are available for free! You don't have to pay
anything for it. Getting data from different sources, applying all kind of transformations
to it, and loading it into a data model is all free. So now the question makes sense; What
are features of Power Query Premium?

Using Data Catalog

Data Catalog is a metadata definition service that you can define data sources from your
organizational data stores or from public data stores that you trust. You can define
descriptors for the data structure so Power Query can search through the Data Catalog
and fetch information based on it.
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Sharing Queries

You can share your Power Query scripts and queries within your organization
Management using of Shared Queries

You can check the usage of queries that you've shared

As you see in above most of the features for Power Query Premium is related to Office
365 usage for sharing or Power Bl and Azure for data catalog and structure. Most of the
features in Power Query (Essential features | have to say) is available for free!

In summary in this section you've learned about What is Power Query and what are
components of it, you've learned features of Power Query, and now you are probably
thinking about the usage of it in scenarios and challenges that you might have right
now! Good start, in next sections | will go through the experience of getting data with
Power Query and Power Bl Desktop.
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Get Started with Power Query: Movies
Data Mash-Up

Published Date: September 1, 2015

As another section of the Power Bl online book: from Rookie to Rockstar, | would like to
get started working with Power Query. From my point of view learning through an
example is the best way to learn new technology. For this post, | have decided to use
the movie's data to be mashed up. | used this example because the movie's data is a fun
example at the early sections of the book, you all watch movies, and you will see many
familiar titles here. If you want to learn about Power Query or you need a Power Query
introduction before this example, read the previous post: What Is Power Query?
Introduction to Data Mashup Engine of Power BI.

You can use either Power Query for Excel or Power Query as part of the Power B
Desktop for running this example. | use two data sets for this example:

1.Worldwide gross sales information of movies

This information is available on http://www.boxofficemojo.com website, as below:
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Daily Box Office (Sun.) | Weekend Box Office (Aug. 28-30) | #1 Movie: 'Straight Outta Compton' | Showtimes

B Off. M .
searchsite  All Time Box Office
Search...

Sodial WORLDWIDE GROSSES

ia
€Eacebook #1-100 - #101-200 - #201-300 - #301-400 -
L Twitter #401-500 - #501-600 - #601-615
Features Pink highlight = official revisions of older movies
Mews Gold highlight = now playing or recent movies
Release Sched.
Showtimes Rank Title Studic Worldwide Domestic /% Overseas [ %  Year™

IMDb

l 1 Avatar Fox £2,788.0 $760.5 27.3% $2,027.5 72.7% 2009~
Box Office 2 Titanic Par. $2,186.8 $658.7 30.1% $1,528.1 69.0% 1007~
Daily 3 Jurassic World Uni. $1,636.7 $643.1 39.3%  $993.6 60.7% 2015
Weekend
Weekly Marvel's The

4 B\ £1,519.6 $623.4 41.0% £896.2 59.0% 2012
Monthly Avengers
Quarterly S Furious 7 Uni. $1,511.7 $351.0 23.2% $1,160.7 76.8% 2015
Seasonal A -
Yearly 6 u;f;f'ers' Ageot 4y $1,401.3 $457.5 32.6% $943.8 67.4% 2015
All Time
Chart Watch Harry Potter and
International 7  the Deathly Hallows W8 $1,341.5 $381.0 28.4%  $960.5 71.6% 2011
Part 2

Indices 8 Frozen BV $1,274.2 $400.7 31.4%  $873.5 68.6% 2013
Maovies A-Z
Studios 9  Iron Man 3 BV $1,215.4 $409.0 33.7%  $806.4 66.3% 2013
Pannla — - -

1.Top 250 movies ranked by people in IMDB website

IMDB is the movie database on the internet that users can rate movies. List of top 250
movies rated by users listed here in the website as below:
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Find Movies, TV shows, Celebrities and more...

Movies, TV Celebs, Events News &
& Showtimes & Photos Community

Watchlist -

IMDb Charts

Top 250 Movies

A= woted by regular IMDb users

Showing 250 Titles Sort by: | Ranking v | |4
IMDb Your
Rank & Title Rating Rating
1. The Shawshank Redemption {1994) 9.2
2. The Godfather (1972) 0.2
3. The Godfather: Part II {1974) 9.0
4. The Dark Knight (2008} 8.9
5. Schindler's List (1993) 8.9
6. 12 Angry Men (1957) 8.9
7. Pulp Fiction {1994) 8.9
C
& ¥ 8. The Good, the Bad and the Ugly (1966) 8.9
-~

Let's Get Started

Start by getting gross sales data; Open Excel, then Power Query Tab, and then from
Web;
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H B Book? -

FILE HOME IMSERT PAGE LAYOUT FORMULAS DATA REVIEW VIEW LOAD TEST POWER QUERY il

2 v le 3 0 BE I OBE B B G

Fram  From From From From Other Recent Fram Merge Append Show Launch  Data Source Options Update Data Ce
Web  File~ Database~ Azure~ Sources~ Sources~  Table Pane Editor Settings Sear

Get External Data Excel Data Combine Workbook Queries Settings
From Web

Import data from a Web page.
[ Microsoft Power Query for Excel

Tell me more D E E G H I J K L

Or Open Power Bl Desktop and Get Data from Web
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Get Data
Other
All & Web
File B SharePoint List | Import data from
Database BS ODataFeed
Azure < Hadoop File (HDFS)
Other &5 Active Directory

OB < ¢ ¢ 0D KF3A3

o

Microsoft Exchange
Cynamics CRM Online
Facebook

Google Analytics
Salesforce Objects
Salesforce Reports

ODBC

appFigures (Beta)
GitHub (Beta)
QuickBooks Online (Beta)

SweetlQ (Beta)

Connect

Cancel

Then Enter the web page URL for the top 100 sold movies all the time from this link:
http://www.boxofficemojo.com/alltime/world/
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From Web

Enter a Web page URL.

URL
http:/fwww. boxofficemajo.com/alltime/world/7pagenum=18&p=.htm

OK Cancel

Click OK, after quick processing; you will see a Navigator window. Power Query will
check for any tables in the HTML web page and will come back with a list of tables on
the left side under the URL address;

Navigator
P Document )
| Show Selected [0] [E Kind Name Children Text
4 httpy/fwww.boxofficemajo.com/allti... Element HTML Table null
T Table 0
D Document

Click on Table 0. You will see a preview of data in the table in the main pane. Now tick
the checkbox for Table 0 and click on Edit button in Navigator
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*
Navigator
P Table 0 [
Show All ] Show Selected [1] (2 Rank Title Studio Worldwide Dome
4 http:/fwww.boxefficermnojo.com/allti... 1 Avatar Fox 2758 A
v @ Table 0 2 Titanic Par. 2186.8
3 Jurassic World Uni. 1636.7
D Document
4 Marvel's The Avengers BV 1519.6
5 Furious 7 Uni. 15117
& Avengers: Age of Uitron Bv 1401.3
7 Harry Potter and the Deathly Hallows Part 2 WB 13415
&8 Frozen BV 12742
3 Iron Man 3 BY 12154
10 Transformers: Dark of the Moon BfDW 11238
11 The Lord of the Rimgs: The Return of the King ML 11199
12 Skyfall Sony 11086
13 Transformers: Age of Extinction Par. 1104
14 The Dark Knight Rises WB 10849
15 Pirates of the Caribbean: Dead Man's Chest BV 1066.2
16 Toy Story 3 BY 1063.2
17 Pirates of the Caribbean: On Stranger Tides Bv 1457
18 Jurassic Park Uni. 10282
19 Star Wars: Episode | - The Phantom Menace Fox 1027
20 Alice in Wonderland (2010} BY 1025.5
21 The Hobbit: An Unexpected Journey WB 10211
22 Minions Uni. 10189
23 The Dark Knight WEB 1004.6 b
< >
Load Cancel
Query Editor
After clicking on Edit, you will see the Query Editor window opened. This is an editor
that you will spend most of your time on data mash-up here.
Wl | | &~ = | Untitled - Power Bl Desktop - m} X

Home Transform Add Column View ° 0
=% D D D E‘g?roperties B, W5 [l Remove Duplicates 5| gt Data Type: Whole Number * 25 Merge Queries
2 o |8 HH B 5 e db =

= QAduanced Editor |§ Remove Errors ﬁ Use First Row As Headers = z Append Queries
Close & New Recent Refresh Choose Remaove Keep Remove Split Group o
Apply~  Source = Sources~  Preview ™ Columns Columns~ Rows™ Rows=® Column= By 2 Replace\Values ++| Combine Binaries

Manage Columns Reduce Rows Sort Transform Combine

¢ = Teble.TransformColumnTypes(Datad, {{"Rank", Inted.Type}, {"Title", type text}, Query Setlings
ank [l Tive B swdio B wordwide [ Domestic /% [ Domestic /2
1 Avatar 760.5 27.3% PROPERTIES
2 Titanic : 658.7 30.1% L
3 Jurassic World i 643.1 39.3% T

Close New Query

4 Marvel's The Avengers 623.4 41.0%
5 Furious 7 351 23.2%

APPLIED STEPS
6 Avengers: Age of Ultren 457.5 32.6%

7 Harry Potter and the Deathly Hallows Part 2 381 28.4%
8 Frozen 4007 31.4%
8 Iron Man 3 409 33.7%

BT O oL e Ly e 2cn 4 01w
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Query Editor has four main sections (numbers matched to screenshot above);

1. Main dataset pane; This is the central area that the result set will be displayed as
a preview with a limited number of rows

2. List of Queries; Left-hand side pane will show a list of all queries in this solution
or file

3. Query Settings pane; Properties such as Name of the query can be set here. Also,
a list of all applied steps to the current query is visible in this pane.

4. Transformations Menu; Power Query has many transformations options in GUI
that are available through the menu in the top section

Rename the existing query to Top Sales 100

Wi | | @+ = | Untitled - Power Bl Desktop - m] *
Home Transform Add Column View o
= : B A - . .
% I:b. D I:Il. EF Properties m Q!E B, Bs [-f Remove Duplicates 5 il % Data Type: Whale Number 25 Merge Queries
= *s =T advanced Editor EEﬂ EEE' |%: Remove Errors + 7l E5F Use First Row As Headers * = Append Queries
Close & Mew Recent Refresh Choose  Remaove Keep Remove Split  Group
Apply™  Source ™ Sources ™  Preview T Columns Columns~ Rows~ Rows~ Column~ By 52 Replace Values Combine Binaries
Close MNew Query Manage Columns Reduce Rows Sort Transform Combine

1 Query M Query Settings

B swiio B wortdwide [BJ pomestic /% [§ Domestic /o
|@ Top Sales 100 - E T 4 PROPERTIES
~

2 Titanic 658.7 30.1% i
3 Jurassic World i 643. 3 T
4 Marvel's The Avengers 623.4 410%
5 Fi 7 351 23.2%

unoss 4 APPLIED STEPS
& Avengers: Age of Ultron 457.5 32.6%

Source

7 Harry Potter and the Deathly Hallows Part 2 381 284%
& Frozen 400.7 31.4%

9 Iron Man 3 409 33.7%

Mavigation
X Changed Type

10 Transformers: Dark of the Moon 352.4 31.4%

11 The Lord of the Rings: The Return of the King 377.8337%

Our goal in this example is to join the data set of global gross sales with the IMDB user
rating, and then analyze to see what are best sellers in movie titles among the best-
rated movies or not? So the more data in gross sales we get would give us better
analysis. The above URL only gives us top 100 sold movies. But the option to go to
pages for rest of the result set is available;
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Box Office Mojo

searchsite  All Time Box Office

1]

Search...

Sodial WORLDWIDE GROSSES
ia

Facebook #1-100 - #101-200 - #201-300 - #301-400 -

i rwitter #401-500 - #501-600 - #601-615

Features Pink highlight = official revisions of older mavies

Mews Gold highlight = now playing or recent movies

Release Sched.

Showtimes Rank Title Studic Worldwide Domestic /% Overseas [ %  Year™
(i 1  Avatar Fox $£2,788.0 3$760.5 27.3% $2,027.5 72.7% 2009~

So Let's add the list of movies from 101 to 200 in best sellers;

In the existing Query Editor window go to New Source, and then choose From Web.
Enter the URL as http://www.boxofficemojo.com/alltime/world/?pagenum=28&p=.htm
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il | | %2+ = | Untitled - Power Bl Desktop

Home Transform Add Column View
= D D D %Properties m B!B
mp o = = Advanced Editor
ew

Close & M Recent Refresh Choose Remove
Apply~ [Source =|Sources = Preview = Columns Columns =
Close Most Common Manage Columns

I = Table.TransformColumn

Ty
1 Query X S

| F Table

&~ Rank =Ti'tle

LS T 1 Avatar

2 Titanic
csv 3 lurassic World

4 Marvel's The Avengers
5 Furigus 7

tron

OData Fe e Deathly Hallow

s
_b.l

L[]

:% Web
_b.l

_b]

9 Iron Man 3

.D' EBlank Query
10 Transformers: Dark of the Moon

11 The Lord of the Rings: The Retumn of
12 Skyfall

Maore...

This will lead you to the top second 100 movies sold. Click on Table 0 in navigator

window and then OK. in the Query Editor rename this query as Top Sales 200

i | H ©- = | Untitled - Power Bl Desktop

Home Transform Add Column View

At EF Properties B, WS [-fRemove Duplicates 5| " Data Type: Whole Number = 2 Merge Queries
a [w [ [3 B B 5 0 &=

LT Advanced Editor |%: Remove Errors +

Close & MNew Recent Refresh Choose Remave Keep Remove Split Group
Apply~  Source ™ Sources~  Preview ™ Columns Columns~ Rows~™ Rows ™ Column~ By 2 ReplaceValues
Clase Mew Query Manage Columns Reduce Rows Sort Transform

2 Queries & Query Settings

B Top Sales 1 101 Life of Pi 125 20.5% 4 PROPERTIES
! BE Top Sales 200 2 102 Madagascar: Escape 2 Africa 180 29.8% Name
103 Casinc Royale 167.4 28.0%
104 Tangled 200.8 33.5%
105 War of the Worlds . 234.3 39.6%
106 Men in Black 250.7 42.5%
107 The Croods 187.2 319%
108 The Hangover Part Il 2545 43.4%
103 Quantum of Solace 168.4 2B7%
110 | Am Legend 256.4 43.8%

4 APPLIED STEPS

Source

Navigation
X Chang

Follow this process for links below;

http://www.boxofficemojo.com/alltime/world/?pagenum=3&p=.htm

Combine

f7 Use First Row As Headers = = Append Queries

*+| Combine Binaries
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http://www.boxofficemojo.com/alltime/world/?pagenum=4&p =.htm

Bring data for all top 615 movies in Power Query

i | | ©- = | Untitled - Power Bl Desktop _ O %

Home Transform Add Column View o
=X I:B. D D EFy Properties @ E a B, B [ Remove Duplicates %) W g‘ Data Type: Whole Humber = 25 Merge Queries
A o L& ¥ H§ HH 5 dh

4 =T Advanced Editor |%: Remave Errors + B Use First Row As Headers » = Append Queries
Close & Mew Recent Refresh Choose Remove Keep Remove Split Group . o
Apply~  Source ™ Sources~  Preview Columns Columns~ Rows ™ Rows ™ Column= By 2 Replace Values =¥ Combine Binaries

Close Mew Query Manage Columns Reduce Rows Sort Transform Combine

7 Queries ] = Table.TransformColumnTypes(Data®, {{"Rank", Inté4.Type}, {"Title", type text}, Query Settings
ﬂ Title - Studio - Worldwide ﬂ Domestic /% - Domestic /%2 - Overseas f%
601 King Arthur 519 255% 4 PROPERTIES
602 Vanilla Sky 100.6 49.5%
603 Need for Speed 436 214%
604 Hairspray (2007) 1189 58.7%
605 Patch Ad: i. 135 66.7%
s Adams 4 APPLIED STEPS

606 Fun with Dick and Jane 1103 54.6%

e Source
B Top Sales 600 807 Teenage Mutant Ninja Turtles 135.3 67.0%
Navigation

X Changed Type

| P Top Sales 615 608 Kindergarten Cop 1 915 45.3%
609 Ponyo 151 7.5%
610 21 Jump Street 1384 6B.7%
611 Yogi Bear 100.2 49.7%
612 Garfield: The Movie ., 754 375%
613 Cats & Dogs 934 465%
614 The Hunt for Red October L 122 60.9%

615 Valkyrie . 831 415%

As you see in query editor, all of these queries are separate from each other. Let's
combine them all. In database and SQL world that can be done with UNION. Here in
Power Query we can do Append Queries;

Use a Query as a Reference

First Create a reference from Top Sales 100 (because for this example | want to keep
that query as is);

Right click on Top Sales 100, and from the pop-up menu choose Reference
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8 Queries

|=

Delete
v | Enable Load
:E  Duplicate
@J Reference
Move To Group 3
Maowve Up
Mowe Down
El  Advanced Editor i

1
1

Properties...

2T
3
4 M
S|k
& A
fH
8 F
1
0T
1T
25

This will create a new query that users Top Sales 100 as the source (or reference).
Rename this new query to be just “Top Sales.”

W | | @~ = | Untitled - Power Bl Desktop

Home Transform Add Column View

=X I:B. D D EF Properties a!ﬁ B, B [-f Remove Duplicates 5| o Data Type: Whole Number ~
- C) e m BEH BEE' |% Remove Errors ~ Al [ ] %

FFH Use First Row As Headers ~

LT Advanced Editor

Close & MNew Recent Refresh Choose Remove Keep Remove
Apply*  Source~ Sources~  Preview ~ Columns Columns~ Rows~ Rows~
Close MNew Query Manage Columns Reduce Rows

8 Queries
1 Avatar

3 Jurassic World
4 Marvel's The Avengers
5 Furigus 7
6 Avengers: Age of Ultron
7 7 Harry Potter and the Deathly Hallows Part 2
8 Top Sales 615 8 &|Frozen
[ @ Top Sales 9 9 Iron Man 3

10 Transformers: Dark of the Moon

Append Queries

B stwdio

Now let's combine queries into this new query;

Split Group

Column+ By 2 Replace Values

Sort Transform

- Worldwide - Domestic /% - Domestic /%
760.5 27.3%
658.7 30.1%
643.1 39.3%
623.4 41.0%
351 23.2%

381 28.4%

400.7 31.4%
409 33 7%
3524 31.4%

4 PROPERTIES
Name

4 APPLIED STEPS

Source

Click on Top Sales and then from the menu (Home) click on Append Queries

Wl | | & = | Untitled - Power Bl Desktop

Home Transform Add Column View

'-i D I:Bi‘L I:‘l E|-_:| Properties m H!B Eﬁ ﬁ B-f Remove Duplicates gt [Y] g‘ Data Type: Whole Number =

®4  [ZT Advanced Editor

|";'( Remave Errors =

FFH Use First Row As Headers =

Close & MNew Recent Refresh Choose Remove Keep Remaove Split Group
Apply~  Source Sources™  Preview ~ Columns Columns~ Rows~ Rows~ Column= By a2 Replace Values
Close Mew Query Manage Columns Reduce Rows Sort Transform

2 Merge Queries
z Append Queries

i+ Combine Binaries

Combine

525 Merge Queries
o= .
= Append Queries
++ Combine Binaries

Combine
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For append to work you need two queries; the first query is the query that you are on it
(Top Sales), the second query name should be entered in the Append dialog box;

Append

Select the table to append.

Top Sales (Current)

Top Sales 100

Top Sales 200

Top Sales 300

Top Sales 400 Cancel

Top Sales 500
Trm Salac AN

as you see in the screenshot above you can choose other queries. For append to works,
best queries have to be in the same structure (number of columns, the order of columns,
the data type of columns....). Choose Top Sales 200 in this window and click OK. This will
create another step in the query setting named Appended Query. And the result set in
the main pane (if you scroll down) will show you first top 200 movies sold.

Query Settings

ﬂ Studio - Worldwide ﬂ Domestic /% - Domes
4 PROPERTIES

85 Iron Man 2 . 3124 50':/\
Name

96 Ratatouille 206.4 33.:

57 How to Train Your Dragon 2 177 28¢

88 The Lost World: Jurassic Park i 2291 371

99 The Passion of the Christ 370.8 60t 4 APPLIED STEPS

100 Mamma Mia! i 144.1 23 Cource

101 Life of Pi 125 20 > Appended Query
102 Madagascar: Escape 2 Africa 180 29.%

103 Casinc Royale 167.4 281

104 Tangled 200.8 33¢

105 War of the Worlds . 234.3 394

Continue this process to add all 615 top movies into Top Sales query.

Extract First Characters

After doing this change Let's clean the Year column data; Year column has a special
character in some values as below;
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H - [ue : ]
il Overseas [% * I¥ear™ @~

7.5 72.7% 2000" PROF

8.1 69.9% 1997~ ~

3.6 60.7% 2015

6.2 59.0% 2012

0.7 76.8% 2015 oeLIED STER
3.8 67.4% 2015

0.5 71.6% 2011 .

3.5 68.6% 2013

6.4 66.3% 2013

1.4 68.6% 2011

2.1 66.3% 2003~

4.2 725% 2012 \ Hed O
8.6 77.8% 2014

6.8 58.7% 2012

Click on Year Column, and then from Transform menu under Text Column click on
Extract, and then choose First Characters

[T RIS DL L e e Y e ey T I ATETN

L2~ = | Untitled - Power Bl Desktop

Home Transform Add Column WView
ranspose ata Type: Any = | = Merge Columns

R Data Type: A =] Y A [Merge Col

1 Ao
-3E Reverse Rows 37 Replace Values L',:: E!E' |: :| " "

se First Row . > Split  Format
5 Headers = :H Count Rows \33; Replace Errors Ej < Column= - Length

Table Any Column Text ¢ First Characters

Last Characters

= Table.Combine({#"Appended Qi

- Studio ﬂ Worldwide - Domestic /% ﬂ Dome?

rRADACAD

Enter 4 in the Extract First Characters dialog box (because the year isn't more than four

characters). Then click on OK.
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Extract First Characters

Enter how many starting characters to keep.

Count

4

OK Cancel

You will see that year column is clean now without any extra characters. That was easy
data transform. This option in the transformation menu (Extract First Characters) has
been added recently in Power Bl Desktop.

You can even now change the data type of this column to the whole number. Right click

on Year column and then under Change Type choose the Whole Number.

L=

Year™

-

Query Settings

2008 B  Remove
1997 Remowve Other Columns
2015 Duplicate Column
2012 Remove Duplicates
2015 Remowve Errors
2015 = -
ange £ i

2011 ge lyp Decimal Mumber

Transform i i
2013 Fixed Decimal Mumber
2013 ‘_1}2 Replace Values.., Whole Number
2011 Replace Errors... Date/Time
Lais i Split Column Date
L2 = Group By... Time
2014 Fill Date/Time/Timezone
2012 . .

%3 Unpivot Columns Duration

2006 _

Unpivot Other Columns Text
2010
2011 Rename... True/False
1993 Move Binary
1559 Drill Down .

Using Locale...

2010

W1

Add as New Cuery

B
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Great We've done enough with the first data set. Let's work on the second data set
(IMDB user rating);

Go to Home Tab in Query Editor again, and Get data from the New Source and Web.
Enter the URL as http://www.imdb.com/chart/top

In the Navigator window, Table 0 contains the data that we want, so load it with clicking
on OK. the data loads into the Query Editor as the screenshot below illustrates

il | | @~ = | untitled - Power Bl Desktop _ o w

Home Transfarm Add Column View [7]
=X D D |:h, [Fy Properties B, W §-fRemove Duplicates &) h Data Type: Text = = Merge Queries
12 o L& B 3 B s db &=

LT Advanced Editor |5 Remove Errors ~ B Use First Row As Headers ~ = Append Queries
Close & New  Recent Refresh Choose Remove Keep Remove split  Group

Apply~  Source~ Sources~  Preview = Columns Columns >  Rows > Rows = Column~ By 52 ReplaceValues Combine Binaries

Close New Query Manage Columns Reduce Rows Saort Transform Combine

9 Queries fr | = Table.TransformColumnTypes(Data@, {{"", type text}, {"Renk & Title", type text}, {"IMDb Rating", type Query Settings

B Rank & Title B MDb Rating Bl Your Rating

1. The Shawshank Redemption (1994) 9.2 12345678910 4 PROPERTIES

2. The Godfather {1972) 9.7 12345678910 Nam

3. The Godfather: Part Il {1974) 9 17345678910 1M

4. The Dark Knight (2008) 8.9 12345678910

5.12 Angry Men (1957) 8.9 12345678910 4 APPLIED STEPS.
6. Schindler's List (1993) 8.9 12345678910 n
7. Pulp Fiction {1554) 8.9 12345678910 Source
8. The Good, the Bad and the Ugly (1956 8.9 12345678910
9. The Lord of the Rings: The Return of the King (2003) 8.9 12345678910
10. Fight Club (1999] 8.8 12345678910
11. The Lord of the Rings: The Fellowship of the Ring (2001} 8.8 12345678910
12. Star Wars: Episade V - The Empire Strikes Back (1980) 87 12345678910
13. Forrest Gump (1994) 87 12345678910
14. Inception (2010} 8.7 12345678910
15. One Flew Over the Cuckoo's Nest {1975 8.7 12345678910
16. The Lord of the Rings: The Two Towers (2002) 8.7 12345678910
17. Goodfellas (1990) 8.7 12345678910
18_ The Matrix (1395) 8.7 12345678910
19 Star Wars: Episade IV - A New Hope (1377) 8.7 12345678910
20. Seven Samurai (1954) 8.7 12345678910

Navigation
X Changed Type

21_City of God (2002) 8.6 12345678910

22. SeTen (1995) 8.6 12345678910
5 COLUMNS, 250 ROWS PREVIEW DOWNLOADED ON MONDAY

Rename the query to IMDB Rating.

Remove Columns

You can see that there are three useless columns in the data set; the first column, and
the last two columns. Remove these columns simply by clicking on them and then right
click and Remove.
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Your Rating - m

12345678910 B Remove

19345678910 Remowve Other Colurmns
12345678910 Duplicate Column
12345678910 Remove Duplicates
12345678910 Remuowve Errors
12345678910
Tharnnas Tima L

L]

Split Column

Now in the result set, we have two columns; Rank & Title, and IMDB Rating. Rank & Title
is a combined column which contains rank, title, and year of the movie. Let's split these
values;

=. Rank & Title B3 Moo Rating [
1. The Shawshank Redemption (1994} 92
2. The Godfather (1972) 92
3. The Godfather: Part Il {1974) L]
4 The Dark Knight (2008) g9
5. 12 Angry Men (1957) 89
6. Schindler's List (1593) 89
7. Pulp Fiction [1834) a9
B. The Good, the Bad and the Ugly {1966) 89
9. The Lord of the Rings: The Return of the King (2003) 89
10. Fight Club {1999) a3
11. The Lord of the Rings: The Fellowship of the Ring (2001) 88
12. Star Wars: Episode V - The Emipire Strikes Back (1980) 87
13. Forrest Gump {1994) 87

A single dot separates rank (.). So we can use Split Column transformation to split it
easily; Right click on Rank & Title column first. then Choose Split Column, and then By
Delimiter
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fi

1. The Shawshank Redemption (1954)

2. The Godfather (1972)

3. The Godfather: Part Il {1974)

4. The Dark Knight (2008)

5. 12 Angry Men [1957)

6. Schindler's List (1993)

7. Pulp Fiction {1954)

8. The Good, the Bad and the Ugly [196E8)

9. The Lord of the Rings: The Return of the *—12
10. Fight Club {1999}

11. The Lord of the Rings: The Fellowship « [']
12_Star Wars: Episode V - The Empire Stril =,
13. Forrest Gump (1994)

14. Inception {2010} %
15. One Flew Over the Cuckoo's Nest (197

Remuove
Remowve Other Columns

Duplicate Column

Remove Duplicates

Remowve Errors

Change Type

Transform

Replace Values..,

Replace Errors...

Split Column
Group By...
Fill

Unpivet Columns

[ - T —

By Delirniter...

By Mumber of Characters...

87
B7

In the Split Column by the Delimiter dialog box, you can choose one of the common
delimiters such as comma or color ... or you can use a custom delimiter. Set it to
Custom, and enter a single dot (.) in the box underneath. You can also specify how the
split works. The default option is At each occurrence of the delimiter. This default option
might not be best for our case, because sometimes there might be a dot in the movie's
title. So select the split method as At the left-most delimiter. This option will scan text
from the left, and will stop splitting after finding the first delimiter.
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Split Column by Delimiter

Specify the delimiter used to split the text column.
)

-
Select or enter delimiter

--Custom-- -

Split
# At the left-most delimiter
At the right-most delimiter

At each occurrence of the delimiter
.

I- Advanced options

oK Cancel

after the split the result set would look like below;

. Rank & Tite.l [ Rank & Tite.2 B3 mDb Rating

1 1 The Shawshank Redemption (1994) 8.2
2 2 The Godfather (1972) 92
3 3 The Godfather: Part Il (1974) 9
4 4 The Dark Knight (2008) g8
5 5 12 Angry Men [1957) 89
] & Schindler's List (1993) 89
7 7 Pulp Fiction {1994] g8
& The Good, the Bad and the Ugly (1966) 89
g 9 The Lord of the Rings: The Return of the King (2003} 89

]
£l
3

| g T B S L T Y an

Rename the Rank & Title.1 column to Rank.

Now Let's split title and year. Year value is surrounded between brackets, so we can use
the same split column method, this time using open bracket as below;
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Split Column by Delimiter

Specify the delimiter used to split the text column.

i - . 3
Select or enter delimiter

--Custom-- bl

(
Split
At the left-most delimiter
# At the right-rmost delimiter

At each occurrence of the delimiter
- o

I Advanced options

Ok Cancel

The result set looks like below screenshot;

=. Rank [ Rank & Tite.2.1 Bl rank & Tide22 B MDbRating |5
1 1 The Shawshank Redemption 1904) 8.2
2 2 The Godfather 1972) 22
3 3 The Godfather: Part Il 1574) L
4 4 The Dark Knight 2008) 589
5 5 12 Angry Men 1957) 50
6 & Schindler's List 1993} 8.9
7 7 Pulp Fiction 1554) 59
3 & The Good, the Bad and the Ugly 1966) 8.9
a 8 The Lord of the Rings: The Return of the King 2003) 8.9
10 10 Fight Club 1993) 58
11 11 The Lord of the Rings: The Fellowship of the Ring 2001) 8.8

Replace Values

Rank & Title.2.2 column has the year value with an extra close bracket. Click on this
column and then from Transform menu under Any Column click on Replace Values
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Transform Add Column View
éE Transpose Data Type: Text = Fill = Eﬁ Rename v . /: Merge Columns ?G
BT
'ZE Reverse Rows ‘_1,2 Replace Values ;_',:I:IPhrot Column E‘!)HMG\I'E - :| * . E:ctract' z
Split  Format b Statistics Standard Se
HcountRows 1% Replace Errors 53 Unpivot Columns ~ Column= = S4Parse~ -
Any Column Text Column Mumk

Replace Values

"Renamed Columns","Rank & Title.2",5plitter.SplitTextByEachDeli

Replace existing values in the

currently selected columns with the Rank & Title.2.2 -
specified new value, 1954) )
2 The Godfather 1972) 92
3 The Godfather: Part Il 1974) ]
4 The Dark Knight 2008) 89
5 12 Angry Men 1957) 89
6 Schindler's List 1993) 89
7 Pulp Fiction 1954) 89
& The Good, the Bad and the Ugly 1966) 89
9 The Lord of the Rings: The Return of the King 2003) 89

Replace close bracket with an empty string as below;

Replace Values

Replace one value with another in the selected columns.

Value To Find
i
Replace With

Match entire cell contents

Ok Cancel

Result set would have the close bracket removed. rename the column to Year, and
change its data type to Whole number (change data type with right click on the column)

=, Rank [ Rank & Tite.2.1 IMDb Rating  [§g
1 1 The Shawshank Redemption 1994 82
2 2 The Godfather 1972 a2
3 3 The Godfather: Part |l 1974 a
4 4 The Dark Knight 2008 80
5 5 12 Angry Men 1957 89
E £ Srhindlars lizs 100% sa
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Trim

Also, rename the Rank & Title.2.1 column to Title. Because this column might have extra
spaces at the beginning and end of values (as the result of split column steps), let's
remove extra spaces;

Right click on this column and then under transform choose Trim. This will remove all
heading and trailing spaces from values in this column.

Title asr B Db Rating i
. i Remove

The Shawshank Redemption 1904 92

The Godfather Remowve Other Columns 1972 97

The Godfather: Part I Duplicate Column 1974 9

The Dark Knight Remove Duplicates 2008 89

12 Angry Men Remove Errors 1957 g9

Schindler's List 1883 8.9
Change Type 3

Pulp Fiction Ton o
Transform 3 lowercase

The Good, the Bad and the Ugly

The Lord of the Rings: The Return of &2 Replace Values... UPPERCASE

Fight Club Replace Errars... Capitalize Each Word
The Lord of the Rings: The Fellowshi| ™1 spit Column , Trim

Star Wars: Episode V - The Empire 5t =_ Group By... Clean

Forrest Gump Fill . Length

Inceotion T JS0OM

Awesome, our work with this data set has been finished as well.

Applied Steps

One of the most useful sections of the Query Editor window is Applied Steps in the
Query Settings Pane. This section of the Query Editor window is very useful for
debugging and tracking steps and changes. You can see all the steps that you've
applied on the current data set in this pane. And this is not all of it! You can click on a
step, and the main pane will show you the data at that step! Such an awesome way of
keeping track of steps.
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4 APPLIED STEPS

Source

MNavigation

Changed Type

Removed Columns

Split Column by Delimiter
Changed Typel

Renamed Columns

Split Column by Delimiter1
Changed Type2

Replaced Value

Renamed Columns1

Changed Type3

Renamed Columns2
2< Trimmed Text

You can even remove a step, or you can change settings of a step with clicking on
remove icon (on the left side of step) or setting icon (on the right side of the step, but
only for steps that settings apply to them).

Final Merge

We've prepared both data sets for a final merge together to see how best-selling
movies are among top user rated films. So we are one step away from this result. We
have to merge these two data sets or Join them in another word.

Click on Top Sales query and create a reference of it, name the new query as Merge
Result. Now click on Merge Result, and then from Home tab, under Combine choose
Merge Queries

56|Page



Power Bl from Rookie to Rock Star — Book 3: Power Query and Data Transformation in Power B A A
Data Type: Whole Mumber - EMergeQueries
FFf] Use First Row As Headers » = Append Queries
:;2 Replace Values Combine Binaries
Transform Combine

Merge Queries

Merge this query with another

Domestic %2 ﬂ{)verseasf% | query in this workbook.

» I7.3% 20275 72

Merge Queries is equivalent to Join in SQL or database terminology.

Merging queries requires two queries; the first query is the query that you are currently
on it (Merge Result), and you can choose the second query in the Merge dialog box.

Choose the second query as IMDB Rating. Now select joining keys as Title (you can also
choose multiple joining columns with pressing ctrl keyboard key). Set also join kindly to
Left outer join (this will only select all records from the first query with matched rows of

that from the second query)
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Merge
Select a table and matching columns to create a merged table.
Rank Title Studio Worldwide
1 Awatar Fox 27E8
2 Titanic Par. 2186.8
3 Jurassic World Uni. 168367
4 Marvel's The Avengers Bv 15196
5 Furious 7 Uni. 1511.7
<
[IMDB Rating ] -
Rank Title Year IMDb Rating
1 The Shawshank Redemption 1934
2 The Godfather 1972
3 The Godfather: Part Il 1974
4 The Dark Knight 2008
5 12 Angry Men 1957

Join Kind
Inner (only matching rows)

o' The selection has matched 58 out of the first 615 rows.

Domestic /%
7605 273%
658.7 30.1%
6431 393%
G234 410%
351 23.2%

g.2

52

9

82

5.9

Domestic /%2

Owverseas %

20275
15281
95836
8596.2
1160.7

Overseas [2
T2.7%h
89.9%
80.7%
S9.0%
76.8%

Cancel

Notice in the screenshot above that merge dialog mentioned only 58 records out of 615
movies matched! It means only 58 of best seller movies are among top user rated list!
Such a pity. The screenshot showed only Inner Join result, but you choose Left Outer
and then click on OK to look at the data;

Joining experience in Power Query is a bit different from database tables. As a result of
the join, you will get the first table with a new column for the new table. This new
column holds table values which need to be expanded. If you click on the column
header icon, you can choose which columns of the nested table you want to expand.
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B swdio B woridwide [ Domestic /% |gll Domestic /%2 B Overseas /% |Bl overseas /%2 NewColumn L1
534.9 53.2% | [
feturn of the King 3778 33.7%
ellowship of the Ring 3155 36.2% ® Bxpand O Aggregate
330.3 48.7% ¥ (Select All Calumns)

4451 41.3% & Rank

252 6 35.4% o Title
415 39.0% ¥ Year

wo Towers 3426 37.0% ¥ IMDb Rating
402.5 35.1% ¥ Use original column name as prefix
171.5 37.0%
422.8 42.8%
188 27.9% —
216.5 449% 265.3 55.1%
380.8 40.7% 5559 59.3%
2482 63.6% 1418 36.4%
204.8 39.49% 315 B0.6%

Let's keep all columns and click OK. You can now see some movies that are among best
sellers but not in top 250 users rated list of IMDB; There are movies name such as Iron
Man 3, Skyfall, Furious 7 and list goes on. Play with that yourself to see what you
explore!

B studio Bl worlawide [Ell NewColumn.Rankfill NewColumn.Title B NewColumn.Year [l NewColumn.iMDb Rati... il

23 The Dark Knight WB 1004.6 4 The Dark Knight 2008 89
11 The Lord of the Rings: The Return of the King NL 11199 9 The Lord of the Rings: The Return of the King 2003 89
41 The Lord of the Rings: The Fellowship of the Ring NL 8715 11 The Lord of the Rings: The Fellowship of the Ring 2001 88
80 Forrest Gump Par. 677.9 13 Forrest Gump 1994 8.7
14 The Dark Knight Rises WB 10584.9 61 The Dark Knight Rises 2012 84
46 Inception WB 8255 14 Inception 2010 8.7
16 Toy Story 3 Y 1063 2 78 Toy Story 3 2010 23
34 The Lord of the Rings: The Two Towers NL 926 16 The Lord of the Rings: The Two Towers 2002 87
24 The Lion King BV 9875 54 The Lion King 1994 84
&1 Interstellar Par. 675 29 Interstellar 2014 8.6
76 Inside Out BY 7025 53 Inside Out 2015 84
68 Up BY 7313 114 Up 2009 82
82 The Sixth Sense BV G728 159 The Sixth Sense 1999 81
32 Finding Nemo BV 9367 161 Finding Nemo 2003 81
18 Jurassic Park Uni 10292 203 Jurassic Park 1993 8
56 Guardians of the Galaxy BV 7742 210 Guardians of the Galaxy 2014 8
&7 Pirates of the Caribbean: The Curse of the Black Pearl BY 654.3 228 Pirates of the Caribbean: The Curse of the Black Pearl 2003 &
63 X-Men: Days of Future Past Fox 748.1 240 X-Men: Days of Future Past 2014 8
1 Avatar Fax 2788 null null null null
2 Titanic Par. 2186 8 nuil null null null
3 Jurassic World Uni 16367 null null null null
4 Marvel's The Avengers BV 1519.6 nul! null null null
5 Furious 7 Uni. 15117 null null null null
& Avengers: Age of Ultron BV 1401.3 nul! null nufl null
7 Harry Potter and the Deathly Hallows Part 2 WB 13415 nui! null nufl null
& Frozen BV 1274.2 nuit null null null
9 Iron Man 3 BV 12154 null null null null
10 Transformers: Dark of the Moon P/DW 11238 null null null null
12 Skyfall Sony 1108.6 nul! null nufl null
13 Transformers: Age of Extinction Par. 1104 nul! null nufl null
15 Pirates of the Caribbean: Dead Man's Chest BV 1066.2 null null null null
17 Pirates of the Caribbean: On Stranger Tides Bv 1045.7 nui! null nufl null
19 Star Wars: Episode | - The Phantom Menace Fox 1027 nuil null null null
20 Alice in Wonderland (2010) BV 10255 null null null null
21 The Hobbit: An Unexpected Journey WEB 1021.1 nul! null nufl null
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Summary

In this section, you've learned the basics of Power Query through an example. You've
seen how Power Query can analyze tables in a web page and load it into query editor.
You've experienced Query Editor, and you've learned how to apply some
transformations. You've learned that transformations such as a split column, replace
values, change the data type, and extract part of the text are easy transformations that
can be simply done through Power Query editor. In next sections, | will explain different
types of data sources that Power Query or Power Bl can work with through the Get Data
Experience. You will see that Power Query and Power Bl can get data from text files such
as CSV, Text as well as database connections such as MySQL, Oracle, and SQL Server, it
can also bring data from on-premises data stores as well as cloud Azure-based services.
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Data Preparation; First and Foremost

Important Task in Power Bl
Posted by Reza Rad on Dec 21, 2016

Dimensional Modeli

Product Dimension

Customer Dimension Product Name
Customer Name Product Number
Customer Age Saleg Fact Takle Product Brand
Customer Geo Salds Amount\ Category
Customer Quantity Sold Subcategory
Contact Info Profit ProductKey
Customer Job CustomerKey
Title Date Dimension
Customer ID ProductKey Satek
CustomerKey OrderDateKey Ya erey
ear

Quarter

Month

Day

Fiscal Columns

I've talked about Data Preparation many times in conferences such as PASS
Summit, BA Conference, and many other conferences. Every time | talk about
this | realize how much more | need to explain this. Data Preparation tips are
basic but very important. In my opinion as someone who worked with B
systems for more than 15 years, this is the most important task in building in
Bl system. In this post, I'll explain why data preparation is necessary and what
are five basic steps you need to be aware of when building a data model with
Power Bl (or any other Bl tools). This post is conceptual, and you can apply

these rules to any tools.

Why Data Preparation?

All of us have seen many data models like the screenshot below. Transactional

databases have the nature of many tables and the relationship between tables.
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Transactional databases are built for CRUD operations (Create, Retrieve,
Update, Delete rows). Because of this single purpose, transactional databases
are build in Normalized way, to reduce redundancy and increase the
consistency of the data. For example, there should be one table for Product
Category with a Key related to a Product Table, because then whenever a
product category name changes there is only one record to update and all
products related to that will be updated automatically because they are just
using the key. There are books to read if you are interested in how database

normalization works.

bl OrderClassification thiclassifcationType
P L PHEAT | IClomiicosonTypeil | | P | ClasificotionTupeld_
Fr e + PRFRE | jdOuledl
PIFRE | [ndFlrmil [ e i inlC lassifcaanDescription
PEFRY | imBtolel nokeplD aho
txtFirstHame
IxlLastbarme 1hiOmderCoss o
11Tk ] PH.FET | IndCode Typail
pghgmammd il PH.FK? | jndOrgenn p|PE | iniCodeTypell
il CodeDiaenptn
teiMosfichion |
— aangingcrargs L tianguageType P | inteuificatonTupest, |
PHFNZ | IFiondD : '"d;:}f gy - T =
e f intLangyageTvoelld i W
PR K | isifolel dakepld i ol PREKZ m‘“’”"’ﬂmmmmm — tethloditc atienlioscription |
IxiCompany x imLasguageDascption b
t=lAddregs]
iiAddress?
txtAddress3 -
s bkt BNkrgent T —
ixiStala PRFK? | insDidedD P thiChangeTrackin
v.¥ taiZp e T el e TP T
bRaleLackup talCoustry timpring P2 | InsodificatlonTypell.
p Yy v ::::»fﬁ'. PHFK1 |intFirmin
Lifale L ookuplD " b
* hEman [ BT tatType s
tirRoleDescription PRFRT | inifolel ookuplD T | istEiiD &+ x
3 PKFRZ
xlFismbame
triEmaitddiess h““""“;\;
SIALE G opyRightFolicies O UI———
S | PHFHZ ln:] el L
= oepll .
Ty SAN PEFKY | it iomlD fppe] P | intopryRighaPelicy Typellr
. booPubret
PHFE | imifolel opkeplD LtPubA#tS A oy RightPualicy tisCapyRightPolcylescription
PKFE? | iniflomiD k & & 4 4
ixiWehAddreas AHRetumPoliies dRtumP iy Typs
PRFNZ | indistuen Policelvoll -
PRFKD | el L
tctResuerPalicy IntAalumP oicyDascrigtion
teibumbars
PE PR 1Fobel gokup il - -
ey PEEK2 || thiDiscouniPolicias biisceunPoicyType
T " .
Pr | istbumbec el — [— TRetums biCeyRight ] H il PK ]
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I'm not going to talk about how to build these databases. In fact for building a
data model for a Bl system you need to avoid this type of modeling! This
model works perfectly for the transactional database (when there are systems
and operators do data entry and modifications). However, this model is not
good for a Bl system. There are several reasons for that, here are the two most

important reasons;
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1. The model is hard to understand for a Report User

2. Too many tables and many relationships between tables makes a reporting
query (that might use 20 of these tables at once) very slow and not
efficient.

You never want to wait for hours for a report to respond. The response time of
reports should be fast. You also never want your report users (of self-service
report users) to understand the schema above. It is sometimes even hard for a
database developer to understand how this works in the first few hours! You
need to make your model simpler, with a few tables and relationships. Your
first and the most important job as a Bl developer should be transforming

above schema to something like below;

Dim_Date Dim_St
=D 2 Id
T Id e
Date Store_Mumber
Day State_Province
Day_of _Wesak Country
Month Fact_Sales
Month_Mame e Date_Id
Quarker Store_Id et
Quarker_hame Product_Id e
Year Units_Sold

~* Dim_Product
7 Id
EAN_Code
Product_Mame
Brand

Product_Category

This model is far simpler and faster. There is one table that keeps sales
information (Fact_Sales), and a few other tables which keep descriptions (such
as Product description, name, brand, and category). There is one relationship
that connects the table in the middle (Fact) to tables around (Dimensions).

This is the best model to work within a Bl system. This model is called Star
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Schema. Building a star schema or dimensional modeling is your most

important task as a Bl developer.

How to Design a Star Schema?

To build a star schema for your data model, | strongly suggest you take one
step at a time. What | mean by that is choosing one or few use cases and start
building the model for that. For example; instead of building a data model for
the whole Dynamics AX or CRM which might have more than thousands of
tables, choose Sales side of it, or Purchasing, or GL. After choosing one subject
area (for example Sales), then start building the model for it considering what

is required for the analysis.
Fact Table

Fact tables are tables that are holding numeric and additive data normally. For
example, quantity sold, or sales amount, or discount, or cost, or things like
that. These values are numeric and can be aggregated. Here is an example of a

fact table for sales;

Sales Fact Table

Sales Amount
Quantity Sold
Profit

Dimension Table

Any descriptive information will be kept in Dimension tables. For example;

customer name, customer age, customer geoinformation, customer contact
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information, customer job, customer id, and any other customer related

information will be kept in a table named Customer Dimension.

Customer Dimension

Customer Name
Customer Age
Customer Geo
Customer
Contact Info
Customer Job
Title

Customer ID
CustomerKey

each dimension table should contain a key column. This column should be
numeric (integer or big integer depends on the size of dimension) which is
auto increment (Identity in SQL Server terminology). This column should be
unique per each row in the dimension table. This column will be the primary

key of this table and will be used in fact table as a relationship. This column
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SHOULDN'T be the ID of the source system. There are several reasons for why.

This column is called Surrogate Key. Here are a few reasons why you need to

have the surrogate key:

Codes (or IDs) in source system might be Text, not Integer.

Short Int, Int, or Big Int are the best data types for the surrogate key
because these are values which will be used in the fact table. Because fact
table is the largest table in the dataset, it is important to keep it in the
smallest size possible (using Int data types for dimension foreign keys is
one of the main ways of doing that).

Codes (or IDs) might be recycled.

You might want to keep track of changes (Slowly Changing Dimension), so
one ID or Code might be used for multiple rows.

Surrogate key of the dimension should be used in the fact table as a foreign

key. Here is an example;

Customer Dimension

Customer Name

Customer Age Sales Fact Table

Customer Geo Sales Amount
Customer Quantity Sold
Contact Info Profit
C_ustomer Job Customerkey
Title

Customer ID

CustomerKey

Other dimensions should also be added in the same way. In the example

below a Date Dimension and Product, Dimension is also created. You can

easily see in the screenshot below that why it is called star schema; Fact table
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is in the middle, and all other dimensions are around with one relationship

from fact table to other dimensions.

Dimensional Modeli

Customer Dimension

Customer Name
Customer Age
Customer Geo
Customer
Contact Info
Customer Job
Title

Customer ID
CustomerKey

Design Tips

Saled Fact Table

Product Dimension

Sa!e(s Amount\

Product Name
Product Number
Product Brand

Quantity Sold
Profit

CustomerKey

Category
Su bcategory
ProductKey

ProductKey

Date Dimension

OrderDateKey

DateKey

Year

Quarter
Month

Day

Fiscal Columns

Building star schema or dimensional modeling is something that you have to

read books about it to get it right. | will write some more blog posts and

explain these principles more in details. However it would be great to leave

some tips here for you to get things started towards better modeling. These

tips are simple but easy to overlook. A number of Bl solutions that | have seen

suffer from not obeying these rules are countless. These are rules that if you

do not follow, you will be soon far away from proper data modeling, and you

have to spend ten times more to build your model proper from the beginning.

Here are tips:

Tip 1: DO NOT add tables/files as is

Why?

Tables can be joined together to create more flatten and simpler structure.
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Solution: DO create a flatten structure for tables (especially dimensions)

Tip 2: DO NOT flatten your FACT table

Why?

Fact table is the largest entities in your model. Flattening them will make them
even larger!

Solution: DO create relationships to dimension tables

Tip 3: DO NOT leave naming as is
Why?
Names such as std_id, or dimStudent are confusing for users.

Solution: DO set naming of your tables and columns for the end user

Tip 4: DO NOT Ieave data types as is

Why?

Some data types are spending memory (and CPU) like decimals. Appropriate
data types are also helpful for engines such as Q&A in Power Bl which is
working based on the data model.

Solution: DO set proper data types based on the data in each field

Tip 5: DO NOT load the whole data if you don’t require it
Why?

Filtering part of the data before loading it into memory is cost and
performance effective.

Solution: DO Filter part of the data that is not required.
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More to Come

This was just a very quick introduction to data preparation with some tips. This
is the beginning of blog post series | will write in the future about principles of
dimensional modeling and how to use them in Power Bl or any other BI tools.
You can build a Bl solution without using these concepts and principles, but
your Bl system will slow down, and users will suffer from using it after few

months, I'll give you my word on it. Stay tuned for future posts on this subject.
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Part |l: Get Data
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Power Bl Get Data From Excel: Everything You

Need to Know
Posted by Reza Rad on Sep 2, 2015

In the , you learned about Power Query through an example of
data mash-up of movies. Also prior than that you've learned about

and its components in . In this
section, | would like to start an exploration of different data sources in Power
Bl, and | want to start that with an Excel source. Excel source seems to be an
easy one, but on the other hand, it is one of the most common sources of the
data. In this section, | want to share some tips about Excel data source, and

then | show an example of working with Olympic data source in an Excel file.

Excel Data Source

Power Query or Power Bl can connect to many data sources, one of the
supported data sources in Excel. Power Query for Excel get data from Excel in
this way:
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H B Book1 - Excel
FILE HOME INSERT PAGE LAYOUT FORMULAS DATA REVIEW WVIEW LOAD TEST POWER QUERY novaPDF

E G R R D EBERIOEE BEY Q

From | From From Fram From Other Recent From Merge Append  Show Launch  Data Source Options Update Data Catalog

Web | Filer Database - Azure~ Sources~ Sources—  Table Pane Editor Settings Search  Cat
From Excel Excel Data Combine Workbook Queries Settings Po
Import data from a
Al Microsoft Excel workbook.
From CS5V

[#] Import data from a
comma-separated value file,

1 |: [% From XML

Import data from an XML
file,

From Text
|:| Import data from a text file,

FRTE R

From Folder

Import metadata and links
about files in a folder,

2 0~ oW

Power Bl Desktop connects to Excel through getting Data experience
e 4+ = | Untitled - Power Bl Desktop

Cut el
5 Lo B2

Copy
Paste Get Recent Edit Refresh Text Image MNew Mz
Data = | Sources * Queries Box Page Relati
Clipboard Most Common i Insert Report  Relati
Excel
= SQL Server
_E csv
_E-L Web
L &
_b' OData Feed
_E, Blank Query
Mare...
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For getting data from excel you need to specify the path of the file. After
specifying the file, Power Query will analyze contents of the file and
distinguish all sheets and tables in the file and list them in the Navigator

dialog box as a preview;

Navigator
A CashFlow
AT Show Selected [0] [% Period Base Down Up Cash Flow
4 Sample Excel Source.xdsx [7] Start null 0 5000 000
T CashFlow Jan 5000 503 0 503
M Budget Feh 4497 1670 0 1670
Mar 2827 o 4802 4802
B shests Apr 7629 1198 0 1198
5| Sheet May 5431 3575 0 -3526
B cheat? Jun 2905 o 15826 15826
B Sheet? (2) Jul 4731 2284 0 2384
B sheets Aug 2447 o 2250 2250
Sep 5697 1780 0 -1780
. " oct 3917 o 2667 2667
Nov 6584 o 1500 1500
Dec 2084 o 2475 2475
End 10559 null null null

As you see in the Navigator dialog box screenshot above, Power Query will
distinguish Tables and Sheets and show the appropriate icon for any of these

types (note to the highlighted section in the screenshot above).

Loading Excel Tables into Power Query

If you have data in an Excel Table then it can be easily detected and picked by
Power Query as you see in the screenshot above, CashFlow is a table in Excel.

The screenshot below shows the Excel table for CashFlow;
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A B C D E
|l Period B4 Base B Down K3 Up B4 Cash FlowEd
2 Start $0  §5,000 $5,000
3 |Jan $5.000 %503 50 -$503
4 Feb $4497  $1670 S0 -$1670
5 |Mar $2 827 S0 $4.802 $4 802
6 |Apr $7629  $1.198 S0 -$1.198
7 May $6.431  $3.526 $0 -$3 526
8 |Jun $2.905 $0  $1826 $1.826
9 |Jul $4731  $27284 $0 -$2.284
10 |Aug $2 447 S0 $3.250 $3 250
11 Sep $5,697  $1,780 $0 -$1.780
12 Oct $3917 S0 $2,667 $2,667
13 |Nov $6.584 $0  $1,500 $1 500
14 |Dec $8,084 S0 $2.475 §2 475
15 |End $10,559 ]

As you can see in the screenshot below Power Query (or Power Bl) fetched the

table fully
Navigator
e CashFlow
Show All | Show Selected [0] [% Period Base D Up Cash Flow
4 Sample Excel Source.xlsx [7] Start null 0 5000 5000
Feb 4457 1670 0 -1670
% Budget
Mar 2827 0 4802 4802
B sheetd Apr 7529 1198 0 -1198
Ed Sheet May £431 3526 0 -3526
E sheet? Jun 2905 0 1826 1825
B Sheet? (2) Jul 4731 2284 0 2284
Aug 2447 0 3250 3250
EH Sheet3
Sep 5697 1780 0 -1780
ot 3817 0 2667 2667
Nov 6584 0 1500 1500
Dec 8084 0 2475 2475
End 10559 null null null
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Loading Excel Sheets into Power Query

You can get data directly from Excel sheets as well, No matter if you have
tables or not. Power Query will always read the data from Excel sheets from all
cells that contain data. If you have even two data sets in one Excel sheet Power
Query still read that and load it correctly. Here is an example of an Excel sheet

with two data sets;

g A B D E ~ F G H J K L M N 0]

1| |Period Base Down Up Cash Flow

2| |Start 0 5000 5000

3| |Jan 5000 503 0 -503

4| |Feb 4497 1670 0 -1670

5| |Mar 2827 0 4802 4802
G| Apr 7629 1198 0 -1198

7| |May 6431 3526 0 -3526

8] |Jun 2905 0 1826 1826

9] [Jul 4731 2284 0 -2284
10 [Aug 2447 0 3250 3250
11| |Sep 5697 1780 0 -1780
14 |Oct 3917 0 2667 2667
13 |Nov 6584 0 1600 1500
14 |Dec 8084 0 2475 2475
14 |End 105658
16
17 r -
18 Period Base Down Up Cash Flow
19 Start 0 5000 5000
20 Jan 5000 503 0 -503
21 Feb 4497 1670 0 -1670
22 Mar 2827 0 4802 4802
23 Apr 7629 1198 0 -1198
24 May 6431 3526 0 -35626
25 Jun 2905 0 1826 1826
26 Jul 473 2284 0 -2284
27 Aug 2447 0 3260 3250
28 Sep 5697 1780 0 -1780
29 Oct T 0 2667 2667
30 Nov 6584 0 1500 1500
3 Dec 8084 0 2475 2475
32 End 10559
33 L

N4
Sheetd Power View1 Sheet1 Sheet2 (2) Sheet3 E'{-‘:- 4

When you load this sheet in Power Query only data range of data cells up to

the last cell’'s column and row will be fetched;
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Navigator
» Sheet2 &
| Show Selected [0] (2 [coumm coumnz Colmn3  Colmnd  Coumns C;Iumnﬁ Coumn7  Comng  Comnd  Coumnl0  Coumnll  Columnl2  Columnl3  Comnld  Columnls

Sample Excel Source lsx [7] Period Base Dowin Up Cash Flow nun
T Cashion stan null 0 5000 5000 nul
= Jon 5000 503 0 -503 nul
Feb 4497 1670 o 1670 nun
B sheets Mar 2827 0 4802 4802 nul
E Sheett Apr 7629 1198 0 1198 null
May 6431 3526 0 3526 null
] Jun 2505 o 1826 182 nul
B sheets Jul 4731 2288 0 2284 nul
Aug 247 0 s250 5250 nun
Sep 5607 1780 0 -1780 nul
oct 3917 o 2657 2667 nun
Nov 5554 0 1500 1500 nun
Dec s08¢ 0 275 2475 nul
End 10559 U U nun
T T I T 7 7 nul

ull I i ol i i

Period B D Up Cash Flow

nuf start null 0 5000 5000

ool Jan 5000 503 0 -503

nuf Feb 497 1670 0 1670

null Mar 27 0 502 302

null Apr 7620 1198 0 1198

nuf May 5431 3528 0 3526

3 200 0 1826 526

null Jul a1 2284 0 2284

nuf Aug 2447 0 a250 5250

null sep 5697 1780 0 -1780

P 3917 0 2657 2667

nufl Nov s584 0 1500 1500

nufl Dec 5084 0 2475 2475

nuf End 10559 W u

What Happens If Excel Contains Formatting?

Any formatting such as color, font, and the data type of cells would be ignored
when it loads into Power Query. The reason is that Power Query is a data
mash-up tools not modeling or visualization tools. You can apply these
formatting later in the model (Power Pivot) or the report (Power View). As an
example; if your data values contain decimal points such as 12.94 and in Excel,
you've formatted cell to have zero decimal points (Excel will show cell value
like 13 in this case). Power Query still fetches the original value which is 12.94.
What Happens to Power View Sheets in Excel?

You can have Power View sheets in Excel, and your Power View sheets can
contain Data values, such as a table. However, Power Query won't load
anything from a Power View Sheet at this stage. Because usually, Power View
sheet uses a data source you can use that source directly in Power Query.
Power View data source might be sources such as Pivot Table or SSAS Tabular

connection that can be both used in Power Query directly.
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Pivot Tables and Pivot Charts?

You cannot fetch data from Pivot Charts! Why? Because the chart is a
visualization element, so the same principle that | said for Power View in
above paragraph works here, connect to Pivot Chart's source directly. You can
get data from PivotTables however. PivotTables data can be fetched exactly as
they shaped in Excel file with the same structure of columns and rows. For

example, if you have a Pivot Table like below screenshot:
A B C

D E F G H I J K L= .
PivotChart Fields v %

1
2 r ~ 3
3 || Period ~ Sum of Cash Flow Choose fields to add to report: -
4 1lJan -503 Period
51 Feb ~1870 5um of Cash Flow L4 BE”
ase
5 ar:;rr ??35 Total Down
§ U
8 ||May -3526 6000 % C:sh Flow
9 ||Jun 1826 5000

10 Jul -2284 4000
1] Aug 3250 2000

12||Sep -1780 N

13| oct 2667 2000

14{|Nov 1500 1000 I I aTotal

15||D 2475 0 i

16 E:; _1000 En I) Mar l I Jun I Aug i Ot Mov Dec End Start Drag fields between areas below:

17}|Start 5000 -2000

FILTERS LEGEND (SERIES)

18||Grand Total 10559 3000
194

-4000
20
21 Period -
) AXIS (CATEG.. | £ VALUES
23 Period 2 Sum of Cash.. =

After loading that in Power Query, you will see the Pivot Table the same

(without formatting);
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Navigator
R Sheetd
show All | Show Selected [0] E Period sum of Cash Flow
4 Sample Excel Source.xlsy [7] Jan 503
] CashFlow e 1670
D Budget har 4802
Apr -1198
EE Sheetd May 200g
EH Sheet Jun 1826
EH Sheet? Jul 2284
Ed Sheetz (2) Aug 3250
Ed sSheet3 R 1780
Ot 2667
Maow 1500
Dec 2475
End null
Start 5000
Grand Total 10559

What If Your Excel Table Has Merged Cells?

Merged Cells in Excel are commonly used. You can have tables with cells
merged vertically or horizontally or even both. Here is an example of a table

with merged cells;
Period Service Center Budget Total Budget

1 Fing;'lce ;ggggg | 600000
2/ Fing;'lce lggggg | 600000
31 Fing;me Jl[?}gggg | 270000
A Fing;lce iggggg 600000

Power Query still reads cells in their original detailed format. It means merged

cells won't be merged in Power Query; they will be seen as separate cells.
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D CashFlow

Sheetd

Sheet1

Sheet2

Sheet? [2)

BEEEBBE

Sheet3

"
it
Power Bl from Rookie to Rock Star — Book 3: Power Query and Data Transformation in Power B A A
Sheet3 [
Columnl Column2 Column3 Columnéd Column5 Columné Colu
Period Service Center Budget Total Budget nufl nufl
1/1/2015 1T 100000 600000 null null
null Finance 500000 nulf null null
2/1/2015 1T 150000 600000 null null
null Finance 450000 nulf null null
3/1/2015 IT 170000 570000 nufl ol
null Finance 400000 nulf null null
4/1/2015 1T 200000 600000 null null
null Finance 400000 nulf null null

You can use transformations such as Fill Down to fill null values in the

remaining cells of merged cells later on. Also, note in the above screenshot

that the green highlighted column is a calculated column. This calculated

value will be fetched in Power Query as static values.

Example Excel Data Source: Olympic Games

I've found a list of all medalists in Olympic games from the very first game

(1896) till 2008 (unfortunately 2012 London games are not included in this

data set). This is, fortunately, a public list made available by

you can download

medalists as below;

, that

. The list is well structured with the main sheet for all

A B D E F G H 1 J

; | List of medallists at the Games of the Olympiad per edition, sport, discipline, gender and event

DISCLAIMER: The I0C Research and Reference Service endeavours to provide you with accurate and up-to-date information. However, it offers no guarantees, express orimplied, as to the accuracy or completeness of the information provided
3
4 I [
5 City ~ |Editi¢ ~ | Sport ~ |Discipline - |Athlete ~ |[NO ~ |Gend¢ ~ |Event - |Event_gende ~ |Medal hd
6 |Athens 1896 [Aquatics HAJOS, Alfred HUN |Men 100m freestyle M Gold
7 |Athens Aquatics wimming HERSCHMANN, Otto AUT |Men [100m freestyle Silver
8 Athens Aquatics wimming DRIVAS, Dimitrias GRE |Men 100m freestyle for sailors Bronze
9 |Athens Aquatics wimming MALOKINIS, loannis GRE |Men |100m freestyle for sailors Gold
10 Athens Aquatics Swimming CHASAPIS, Spiridon GRE |Men [100m freestyle for sailors Silver
11 Athens Aquatics wimming CHOROPHAS, Efstathios GRE |Men 00m freestyle Bronze
12 /Athens Aquatics wimming HAJOS, Alfred HUN |Men 00m freestyle Gold
13 Athens Adquatics wimming ANDREQU, Joannis GRE |Men 00m freestyle Silver
14 |Athens Aquatics wimming CHOROPHAS, Efstathios GRE |Men |400m freestyle Bronze
15 Athens Aquatics Swimming NEUMANN, Paul AUT |Men |400m freestyle Gold
16 Athens Aquatics Swimming PEPANOS, Antonios GRE |Men |400m freestyle Silver
17 |Athens Athletics Athletics LAME, Francis USA |Men [100m Bronze
18 Athens Athletics Athletics SZOKOLYI, Alajos HUN |Men [100m Bronze
19 Athens Athletics Athletics BURKE, Thomas USA |Men 100m Gold

As you see in the above sheet, all medalists with their main sports category

and discipline and detailed event are available. Name of Athletes and their
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gender and Medals as well as the Olympic game (year) all are listed. Countries
information listed as three character code. These three-character codes are

available as a reference in another sheet of the file named I0C Country Codes

as below;, B ) i
Country Int OlympiclSO code  Country
Afghanistan AFG AF Afghanistan
Albania ALB AL Albania

Algeria ALG DZ Algeria

American S5amoa* ASA AS American Samoa”®
Andorra AND AD Andorra

Angola ANG AD Angola

Antigua and Barbud: ANT A Antigua and Barbuda
Argentina ARG AR Argentina
Armenia ARM AM Armenia

Aruba* ARU AW Aruba*

Australia AUS AU Australia

Austria AUT AT Austria

Azerbaijan AJE A7 Azerbaijan
Bahamas BAH Bs Bahamas
|Bahrain BRN BH Bahrain
Bangladesh BAN BD Bangladesh
Barbados BAR BB Barbados

[ g Y [P Ml s mwr | g U [P

Data is well structured and loading it into Power Bl would be just matter of
seconds! Start getting this information by getting Data From Excel and then
address the downloaded Excel file. In Navigator dialog box choose All
Medalists and 10C Country Codes sheets both to be checked. Also, note that
All Medalists sheet's data shows in non-merged cell style (as you've learned
earlier in this section; merged cells will be un-merged in Power Query). After

selecting these two sheets click on Edit.
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Navigator

p

Show All | Show Selected [2] &

- Summer Olympic medallists 1896 to...
v [ ALL MEDALISTS

BREAKDOWN

COUNTRY TOTALS

I0C COUNTRY CODES

TEAM EVEMTS FIXED, ALL YRS T...

Sheetd

Chart2

Chart1

I0C COUNTRY CODES 1

TOPOLYMPIANS

EEEEEBEQDHE

ALL MEDALISTS

Preview downloaded on Sunday

Columnl

List of medallists at the Games of the Olympiad per edition, sport, disciplir

null

DISCLAIMER: The 10C Research and Reference Service endeavours to prov

City

Athens
Athens
Athens
Athens
Athens
Athens
Athens
Athens
Athens
Athens
Athens
Athens
Athens
Athens
Athens
Athens
Athens

<

null

There are just a few changes that we need to make;

Remove Rows

Column2

Edition

Column3
null
null
null
null
Sport
1896 Aquatics
1896 Agquatics
1896 Aguatics
1896 Aguatics
1896 Aquatics
1896 Agquatics
1896 Aguatics
1896 Aguatics
1896 Aquatics
1896 Aguartics
1896 Aguatics
1896 Athletics
1896 Athletics
1896 Athletics
1896 Athletics
1896 Athletics
1896 Athletics

null
null
null

null

(2

Column4 Column5

null

null ~

null

null
Discipline Athlete
Swimming HAJOS,
Swimming HERSCH
Swimming DRIVAS
Swimming MALOK
Swimming CHASA|
Swimming CHORC
Swimming HAJOS,
Swimming ANDRE
Swimming CHORC
Swimming NEUMY
Swimming PEPANI
Athletics LANE, F
Athletics SZOKOI
Athletics BURKE,
Athletics HOFM
Athletics CURTIS
Athletics coun v

>

Load Cancel

All Medalists query contains four heading rows which we don't need them (it

is just title and disclaimer) so better to remove those;

Go to All Medalists query and then click on Remove Rows in the Home menu.

From the "Remove Rows" popup menu, choose Remove Top Rows
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m | H &~ = | Untitled - Power Bl Desktop
Home Transform Add Calumn View
=X D D D EF Properties m H!B B | IS | QB Remove Duplicates £ v
- ! Lo BAdvanced Editor EEH EEEI |Fi Remaove Errors - 3 [
Close & Mew Recent Refresh Choose Remove Keep |Remove Sp
Apply*  Sowurce ™ Sources~™  Preview - Columns Columns~ Rows = [Rows = Colw
Close Mew Query Manage Columns Bf Remove Top Rows sort
]
| E-E,F;' Remove Bottom Rows N
? Queries = Table.TransformColumnTypes(# — umnl™, ty
=, Remove Alternate Rows
[ R ALL MEDALISTS i EE Remove Blank Rows m
1 == List of medallists at the Games of the Olympiad per edition, spor, aiscipm i null
P I0C COUNTRY CODES null null null
DISCLAIMER: The 10C Research and Reference Service endeavours to prov aull null
null null null
City Edition Sport C
Athens 1896 Aguatics 5
Athens 1896 Aguatics 5
Athens 1896 Aguatics 5
Athans TROA Amnatirs L

Remove Top 4 Rows in the dialog box by entering 4. and the result will look

like below;

2. Columnl - Column2 - Column3 - Columnd - Column5 - ‘Columné - ‘Column? - Columng - Columnd - Column10 -
(I City Edition Sport Discipline Athlete NOC Gender Event Event_gender Medal
ER Athens 1896 Aquatics Swimming HAJOS, Alfred HUN Men 100m freestyle M Gold

Athens 1896 Aguatics Swimming HERSCHMANN, Otto AUT Men 100m freestyle M Silver

ESN “thens 1896 Aguatics Swimming DRIVAS, Dimitrios GRE Men 100m freestyle for sailors M Bronze

Athens 1896 Aguatics Swimming MALOKINIS, loannis GRE Men 100m freestyle for sailors M Gold

B A thens 1896 Aguatics Swimming CHASAPIS, Spiridon GRE Men 100m freestyle for sailors M Silver
F A thens 1896 Aquatics Swimming CHOROPHAS, Efstathios GRE Men 1200m freestyle M Bronze
L Athens 1896 Aquatics Swimming HAJOS, Alfred HUN Men 1200m freestyle M Gold
R Athens 1896 Aquatics Swimming ANDREOU, Joannis GRE Men 1200m freestyle M Silver
RV Athens 1896 Aquatics Swimming CHOROPHAS, Efstathios GRE Men 400m freestyle M Bronze
AR Aihens 1856 Aguatics Swimming NEUMANN, Paul AUT Men 400m freestyle M Gold
R Athens 1856 Aquatics Swimming PEPANOS, Antonios GRE Men 400m freestyle M Silver
AER Athens 1896 Athletics Athletics LAME, Francis UsA Men 100m M Bronze
QLN Athens 1896 Athletics Athletics SZOKOLYI, Alajos HUN Men 100m M Bronze
AER Athens 1896 Athletics Athletics BURKE, Themas UsA Men 100m M Gold

Use First Row As Headers

Headers of the query as you see in the screenshot above are Columnf,
Column2.... Fortunately, in the data set, the first row contains column headers.
We can simply set that to be used for column headers in Power Query. in the

Home tab click on Use First Row As Headers.

W | | - = | Untitled - Power Bl Desktop

Transform Add Column View
=X D D D EFy Properties m E!E B, Wx [f Remove Duplicates 5] b4 Data Type: Text ~
() s |
= * [T Advanced Editor HH |% Remove Errars ~ i |: :| FFH Use First Row As Headers ~ ]
Close & Mew Recent Refresh Choose Remove Keep Remaove Split Group -
Apply~  Source ~ Sources ™ Preview v Columns Columns~ Rows ™ Rows ™ Column~ By 52 ReplaceValues
Close Mew Query Manage Columns Reduce Rows Sort Transform
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Dataset will look like the screenshot below after above change

- Edition - Sport - Discipline - Athlete - Gender - Event - Event_gender - Medal
A Athens 1896 Aquatics Swimming HAJOS, Alfred HUN Men 100m freestyle M Gold
ERN Athens 1896 Aquatics Swimming HERSCHMANN, Otto AUT Men 100m freestyle M Silver
ERN Athens 1896 Aquatics Swimming DRIVAS, Dimitrios GRE Men 100m freestyle for sailors M Bronze
ES Athens 1896 Aquatics Swimming MALOKINIS, loannis GRE Men 100m freestyle for sailors M Gold
ER Athens 1896 Agquatics Swimming CHASAPIS, Spiridon GRE Men 100m freestyle for sailors M Silver
B ~thens 1896 Aquatics Swimming CHOROPHAS, Efstathios GRE Men 1200m freestyle M Bronze
E A thens 1896 Aquatics Swimming HAJOS, Alfred HUN Men 1200m freestyle M Gold
I Athens 1896 Aquatics Swimming ANDREOU, Joannis GRE Men 1200m freestyle M Silver
I Athens 1896 Agquatics Swimming CHOROPHAS, Efstathios GRE Men 400m freestyle M Bronze
ALV ~thens 1856 Aquatics Swimming NEUMANN, Paul AUT Men 400m freestyle M Gold
IR ~thens 1896 Aquatics Swimming PEPANOS, Antonics GRE Men 400m freestyle M Silver
A Athens 1896 Athletics Athletics LANE, Francis USA Men 100m M Bronze
IEN “thens 1896 Athletics Athletics SZOKOLYI, Alajos HUN Men 100m M Bronze
AEN Athens 1896 Athletics Athletics BURKE, Thomas UsA Men 100m M Gold
15 GGl 1896 Athletics Athletics HOFMANN, Fritz GER Men 100m M Silver
AEl ~thens 1896 Athletics Athletics CURTIS, Thomas Usa Men 110m hurdles M Gold

For IOC Country Codes query just set the first row as headers. No more

changes are required
Country ﬂ Int Olympic Committee code ﬂ 150 code ﬂ Country_1

AT EtTaTTisTa S A Afgharisan
Albania ALB AL Albania

Algeria ALG DZ Algeria

American Samoa* ASA A5 American Jamoa*

Andorra AND AD Andorra

Angola ANG A0 Angola

Antigua and Barbuda ANT AG Antigua and Barbuda
Argentina ARG AR Argenting

Armenia ARM Al Armenia

Aruba* ARL AW Aruba*

Australia AUS Al Australia

Austria AUT AT Austria

Azerbaijan AFE A7 Azerbaijan

Bahamas BAH B5 Bahamas

Bahrain BRMN EH Bahrain

Close and Load

After above changes, we can now load the result set into the Power Bl model
to build report for it. You can simply click on Close and Apply menu button in

Home Tab
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W | | - = | Untitled - Power Bl Desktop

Home Transform Add Column View
D D D FEPrnperties
A A g |
- = [=F Advanced Editor
MNew Recent Refresh Choo
Source * Sources = Preview - Colum
Close Mew Query Man

Close & Apply

= Table.Pro

Close the Query Editor window

and apply any pending changes. Country
B ALL MELALIS LS Bl -5chanistan

|@ IOC COUNTRY CODES > EECHE
BN Alzeria i

American Samoa* i

Andorra i

Power Bl will load result sets into memory for further modeling and reporting.

*
Apply Query Changes
.3 ALL MEDALISTS
Waiting for other queries..

L0 10C COUNTRY CODES

Evaluating...

Cancel

A bit of Modeling

This section is not about data modeling. However, | want you to be able to
play with this data set and build some nice reports with it (if you can't wait till
modeling and visualization chapters of this book). So Let's create the
relationship between All medalists and IOC Country Code. For doing this go to
Relationship tab in Power Bl Desktop and then click on Manage Relationship.

Then create a new relationship as below;
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*
Create Relationship
Select tables and columns that relate to one another.
AlL MEDALISTS b
City Edition Sport Discipline Athlete NOC Gender Event Event_gendel
London 1908 Athletics  Athletics CARTMELL, John Nathaniel 'LISA Men 4x400m relay M
London 1908 Athletics | Athletics HAMILTON, William Frank LUSA Men 4x400m relay M
London 1908 Athletics | Athletics SHEPPARD, Melvin Usa Men 4x400m relay M
London 1908 Athletics | Athletics TAYLOR, John Baxter usa Men 4x400m relay M
Stockholm 1912 Athletics | Athletics LINDBERG, Edward F. Usa Men 4x400m relay M
< >
I0C COUNTRY CODES b
Country Int Olympic Committee code 150 code Country_1
Afghanistan AFG AF Afghanistan
Albania ALB AL Albania
Algeria ALG Dz Algeria
American Samoa® ASA AS American Samoa*
Andorra AND AD Andorra
4 Advanced options
Cardinality
Many to One (1) -
Cross filter direction
Single -
» Make this relationship active
oK Cancel

After the relationship has been created, you will see it in the relationship

diagram
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1 ALL MEDALISTS
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T Edition
[ sport
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Now it's your turn to play with this data set and make some nice reports and

visualization items. Here is what I've built with this data set:
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Medal @ Bronze @ Gold @ Siiver Gender @ Men @ Women

9
197
19
1984
19
199; |
199 g s Edit
2008 i
(‘ “ 0 500 1000 1500 2000 2500
150
A

Edition Bronze Gold Silver Total
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Don't be panic if you can't build report above. | will go through step by step
process of building this report later in the Reporting Chapters.

Summary

In this section, you've learned some tips of working with Excel Data source
from Power Query or Power Bl Desktop. You've learned that merged cells
would be loaded into Power Query Un-merged. Formatting won't be
considered at the time of loading data into Power Query, and Power Query
can load data from Pivot Tables, Excel Tables, and Sheets. You've also learned
a real-world example of fetching Olympic medalists data from Excel file into
Power Bl Desktop. In next sections, | will get you through the journey of

Getting data from some other data sources.
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Power Bl Get Data: From Azure SQL Database

Posted by Reza Rad on Sep 12, 2015
H Power Bl
@ My Workspace GetData > Databases&More >  Azure SQL Database

Content Pack Library

ﬁg Spor{(z

SOL Server Analysis
Services

i

Import or Connect to Data

Azure SOL Database Azure SQL Data Warehouse Spark on Azure HDInsight

Azure SQL Database

Learn More

Azure SQ lly manan iona
: SIS Connect /]
al
5 ana r
shup:

Power Bl and Power Query can connect to files such as Excel, CSV, text files
and on-premises databases such as SQL Server, Oracle, MySQL. Power Bl can
connect to many data sources on the cloud such as Azure SQL Database,
Azure SQL Data Warehouse, etc. In this part, you will learn how to connect
from Power Bl Desktop to Azure SQL Database. There is also a way of
connecting to Azure SQL Database with a direct connection from the Power BI
website which will be explored in this section as well. You will also learn how
you can schedule your report to refresh data loaded from Azure SQL DB. So, In
general, you should expect to learn everything related to Power Bl relation to
Azure SQL Database in this section.

In this section you will learn;

« How to connect from Power Bl Desktop to Azure SQL Database

« Schedule Power Bl for refreshing data from Azure SQL Database
« Direct Connection to Azure SQL Database from Power Bl Website
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Preparation

For this section, you need an Azure SQL Database. | use AdveutureWorksLT
example; this is the sample database in Azure SQL Database templates that
you can easily install and configure. If you have this database set up on Azure,
then you can skip this step. For creating an Azure SQL Database for
AdventureWorksLT database follow below steps;

Do you need an Azure subscription to run this experiment?

Yes, but don't worry if you don’t have it. You can have an Azure subscription
free for 25 days with 200$ free credit for you to use, use the trial version. You
can start the trial version by following this

URL: https://azure.microsoft.com/en-us/pricing/free-trial/

Why Azure Products Documentation Downloads  Partne

Free one-month trial

Sign up for free and get $200 to

spend on all Azure services

Try it now )

Or buy now »
Frequently Asked Questions »

More questions? Call us: 0300-440-910

After setting up your Azure Account, go to Azure Portal. | have to mention

here that there are two versions of the management portal for Azure. The new
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Azure portal which is tablet friendly, with a newer and better look and feels,
and the old management portal. Screenshots and steps described in this
example all have been done in the new Azure Portal. You can go to the Azure

portal by using this URL: https://portal.azure.com
Microsoft Azure

Service health
MY RESOURCES

Browse all

How it works

O
-

Help + support

Forecast expenses and costs to optimize your

P

@ Subscriptions ﬁ
]

@

E

Marketplace Azure Portal

apps Portal settings

You can manage your Azure services in the management portal by creating
new services, editing existing services. Talking about Azure services is out of
scope for this example, and you need to read books on that topic. However,
for this example let's smoothly continue steps to create an Azure SQL
Database. Click on New on the top left side and then under Data + Storage
choose SQL Database
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Microsoft Azure Create Data + Storage

+ Create Data + Storage

MNEW

Browse - Marketplace

SQL Database

Compute o
=Cd

Web + Mobile
Data + Storage
SROWSE AL Data + Analytics
MNetworking
n Media + CDN

NOTIFICATIONS
Hybnd Integration

Security + Identity 4 appl
- . N T L ¥
In the SQL Database Create pane, name the database as AdventureWorks LT.
You have to choose the server also. The server is like a SQL Server instance
that this database will be hosted on that. You can choose from an existing

server, or you can create a new Server.
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SQL Database Server New server

Name 3 Server name
| AdventureWorks LT 0 "| Create a new server > | |
.database.windows.net
o N Server admin login
Configure required settings I — 2 | |
Use an existing server
Select source 5 Password
Blank database ﬁ gio1g5vqis | |
- Southeast Asia
Pricing tier > Default-3QL-SoutheastAsia )
Standard SO = Confirm password
tandar aradacad—adf | |
Ontional . : West U5
ional connguratnon
P’ . 9 S RADACAD-ADF
Collation viz Location 5
R ﬁ vavlbj9xa7 East US 2
esource group 5 West US
Group-1 Default-50L-WestlUs Create V12 server (Latest update)

- af - &

Allow azure services to access server

Subscription 5
Visual Studio Ultimate with MSDN

As you can see in the screenshot above, after going to Configure required
Settings for the Server, you can choose to create a new server (numbered 3),
which will redirect you to a new pane for setting up the server (numbered 4).
or you can choose an existing server (numbered 5).

After setting up the server, you have to select the source for the database. For
this example choose Sample. After choosing sample, you will see the Select

Sample option below appears.
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SQL Database Select source

MName
AdventureWorks LT W |
Blank database

Server S
radacad-adf (West US) Sample
Select source

>
Sample Backup

Select sample

AdventureWorksLT [WV12]

R

Server admin login

Password

Choose the sample as AdventureWorksLT [V12], and then type in the server

admin login and password (you have defined that when you set up the Server)
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SQL Database Select sample

Mame

AdventureWorks LT ' |

AdventureWorksLT [V12]

MICROSOFT
Server 3
radacad-adf (West US) ﬂg:gglglérrEWDrkSLT
Select source S
Sample
Select sample 5

AdventureWorksLT [V12]

You have also to choose a pricing tier, and resource group. For pricing tier use
one of the tiers (you can better choose yourself), and then for the resource
group you can choose an existing one or create a new. A resource group is a
grouping for Azure services; you can have a resource group and add all
related azure services under that. For example, you can have a resource group
for Power Bl Online Book and create all examples of this book under that.
Please note that the resource group name should not have spaces in the

name, but it can have dashes.
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SQL Database

Mame ~
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Server S
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Select source S
Sample

Select sample S
AdventureWorksLT [V12]
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| reza \f|

Paszword
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After all the configuration click on Create, so the SQL DB creates. The tick on
the checkbox for the pin to Startboard will bring the SQL DB on the first
welcome page (start board) of the Azure Portal. It may take a bit time for the
database to be created. After completion of creating database process, you
will be redirected to database page in the azure portal (if you didn't, then click
on the AdventureWorks LT database on start board to go to its pane). the

screenshot below is showing the database created
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= AdventureWorksLT

sQL

L 50l Database
* J A @
Essentials -~ " 0
MDACAD—ADF |'a;::-_.c5:-:-3;-: f.database.windows.net
-CJn:Iilile ;ED:S.t;aHZiard (10 DTUs)
WestUS r_c LL||J|L 5 ;
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Resource Utilization
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Now you are all set, example database is ready to be used in Power BI.

Get Data From Azure SQL Database

You can connect to Azure SQL Database from Power Bl Desktop or Power
Query for Excel. Both methods work the same. Let's go through the
connection from Power Bl Desktop. Before starting steps, | have to mention
that Power Bl Desktop connection to Azure SQL Database is an off-line
connection. The off-line connection here means the data from Azure SQL
Database will be loaded into the Power Bl model and then reports will use the
data in the model, this disconnected way of connection is what I call off-line.
The off-line connection to Azure SQL DB can be scheduled in the Power BI
website to be refreshed to populated updated data from the database. In this
section, we will create the connection from Power Bl Desktop to Azure SQL
DB, and in the next section following you will learn how to schedule the data
refresh.

Open the Power Bl Desktop and Get Data from Azure SQL Database

Get Data
Azure
All 2R Microsoft Azure SQL Database
File == Microsoft Azure SOL Data Warehouse
Database 1.2- Microsoft Azure Marketplace
Azure -(:)- Microsoft Azure HDInsight
Other mm Microsoft Azure Blob Storage
== Microsoft Azure Table Storage

Pt

Azure HDInsight Spark (Beta)
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In Power Query for Excel, you can also follow the path mentioned in the

screenshot below
=] :
FILE HOME IMNSERT PAGE LAYOUT FORMULAS DATA REVIEW VIEW LOAD TEST POWER QUERY

D) Gld s b B EBEF [ BT

Fram From From From From Other Recent From Merge Append  Show Launch  Data Source Options Update Dat

Web  File~ Database - Azure~* Sources~ Sources=  Table Pane Editor Settings
Get Ext From Microsoft Azure SQL Database bine Warkbook Queries Settings
[?= Import data from a Microsoft Azure
Al - SOL database.

From Microsoft Azure Marketplace

Impert data from the Microsoft Azure

Marketplace.
A B G H | J K L

| | 1 From Microsoft Azure HDInsight
L]

Impert data from Microsoft Azure
HDInsight.

i

From Microsoft Azure Blob Storage

oW pa =

Import data from Microsoft Azure
Blob Storage.

D From Microsoft Azure Table Storage
[T |
L1

Import data from Microsoft Azure
Table Storage.

[T=I-- I ]

You need to enter the server name in SQL Server Database dialog box.
Remember that you've set up the server when you created Azure SQL DB. If
you don’t know what the server for your database is, simply find it through

Azure portal under the Azure SQL DB pane;
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S AdventureWorksLT

¥z S0l Database

* d @ A @O

Essentials O
Resource group SErver nanme

RADACAD-ADF radacad-adf.databasewindows.net

Online S0 Standard (10 DTUs)

West US ot configured

Visual Studio Ultimate with MSDM V12
71§18500-c4c8-4b70-a37e-97ad201co4ce Show database connection strings

Type in the server name in SQL Server Database dialog box in Power BI
Desktop. And type in the database as AdventureWorks LT. Leave the SQL

statement as is. then press OK

SQL Server Database

Import data from a SQL Server database,

Server

radacad-adf.database.windows.net

Database (opticnal)
AdventureWorksLT

i SQL statement (optional)

Ok Cancel

It is very likely that you get to the window that says Unable to Connect. This
window is saying that Power Bl Desktop cannot connect to Azure SQL DB and
the reason is that the Azure SQL Server didn’t allow your IP address to pass

through its firewall. | have to mention that Azure SQL Server by default doesn't
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allow external IP addresses to connect to it. If you want to connect to any
databases on Azure SQL Server, you have to allow the IP of that machine to
pass through. This is not your internal network IP; this is the IP that your
internet connection has. You can find the IP easily. It is mentioned in Unable to
Connect error message below!

We encountered an error while trying to connect to “.....". Details:
Microsoft SQL: Cannot open server'..." Requested by the login. A
client with IP address’210.246.15.145" is not allowed to access the
server. To enable access, use the Windows Azure Management
Portal or run sp_set_firewall_rule on the master database to create
a firewall rule for this IP address or address range. It may take up to
five minutes for this change to take effect.”

Unable to Connect

We encounterad an error while trying to connect to “radacad-
adf.database.windows.net: AdventureWorksLT". Details: "Microsoft
SQL: Cannot open server ‘radacad-adf’ requested by the legin. Client
with IP address '210.246.15.145" is not allowed to access the server.
To enable access, use the Windows Azure Management Portal or run
sp_set_firewall_rule on the master database to create a firewall rule
for this IP address or address range. It may take up to five minutes for
this change to take effect.”

Edit Cancel

So Let's add the IP in firewall pass list. Go to Azure Portal again. if you closed
it, open it again, go to Browse All, then Choose SQL Databases, then choose
AdventureWorksLT database in the list, and then click on the server name of it

to open the Azure SQL Server administration pane
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—J
saL
wiz

* 3 A @

AdventureWorksLT = radacad-adf
SQL Database vizry

Essentials ~ #y 0 Essentials ~ A=t 0
RADACAD-ADF = | RADACAD-ADF
Online S0 St-.andard {10 DTUs) Available Not =:=:-\" gured

West US reza

West US

a ;=;=: nnection strings 71f18500-c4c8-4b70-a37e-97ad201cO4ce

.

Databases

Monitoring

Resource Utilization SQL databases

2 Databases

DATABASE STATUS PRICING TIER
adf-basic-sample Online Standard: S0
AdventureWorksLT Online Standard: S0

Click on Show firewall settings. In the Firewall Settings pane, enter the new IP

as a rule, and then save it.

cad-adf

¥ O

Essentials ~ AH cx to Azure services ON QFF
RADACAD-ADE Client IP Address 210.246.15.145
}-'A\;a.u'l-able RULE NAME START IP END IP
WestUs | [ ]
1SDN q phiconn 210.246.15.145 210.246.15.145 l
71f18500-c4c8-4b70-a37e-97ad201c94ce homeconn 118.92.19.27 118.82.19.27
settings = <
- myconn 118.92.5.80 118.92.5.80
-
reza-vaio 210.246.21.68 210.246.21.68

Databases

Now you can try again to connect from Power Bl Desktop (if you get that error
again, wait for few minutes and try again. Sometimes it takes few minutes for
changes to take effect). After a successful connection, you should be able to

see Navigator dialog box with the structure of AdventureWorksLT database
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Navigator
yel
| Show Selected [0] (&
4 radacad-adf.database.windows.ne...

@ SalesLT.vGetAllCategories

@ SalesLT.vProductAndDescript...
@ SalesLT.vProductMedelCatal...
@ sys.database_firewall_rules
FT BuildVersion

D Errorlog

D SalesLT.Address

D SalesLT.Customer

D SalesLT.CustomerAddress

D SalesLT.Product

D SalesLT.ProductCategory

No items selected

D SalesLT.PreductDescription

1 salesLT.ProductModel

D SalesLT.PreductModelProduc..,
D SalesLT.SalesOrderDetail

D SalesLT.5alesOrderHeader

fx Concatenate

I ufnGetAllCategories

& ufnGetCustomerinformation v

Cancel

As you can see in the navigator all views, tables and functions will be listed.
You can choose multiple objects and then continue editing them in the Edit
Queries or Power Query Editor window. For this example, I've chosen these
tables: Customer, Product, ProductCategory, ProductModel, SalesOrderDetall,
and SalesOrderHeader.

You can then choose these tables with their fields to be used for building a
report without any modification in Power Query or Data tab. You can even see
that Power Bl and Power Query understand the relationship in Azure SQL

Database and load the same relationship in the Power Bl model.
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= SalesLT Product...
M productModeliD &
[ Name
[T catalogDescription

[ rowguid

™ SalesLT Product T SaleslT SalesOrd... [T SalesLT SalesOrd...

E1 productiD 7 salesOrderiD [T salesOrderiD

[ Name [ salesOrderDetaillD [T RevisionNumber
1 ProductNumber 0 orderQty BT OrderDate
A color M ProductiD [T DueDate

EX SalesLT Customer

1 customeriD

[T Namestyle
[ productCategorylD 1 Title

[T SalesLT ProductC...

[ parentProductCat... [T FirstName
[ Name .
M rowguid

This section is still one of the early chapters of Power Bl online book, and |
don’t want to discuss visualization and modeling. However for this example,
I've built a simple chart, the chart is a clustered column chart with Color (from
Product table) as Axis, and SalesPerson (from Customer) as Legend, and
OrderQty (from SalesOderDetail) as Value.

r - . Visualizations

OrderQty by Color and SalesPerson
MameStyle
SalesPerson @ adventure-worksyjaed @ adventure-works\linda3 @ adventure-works\shud

350

o)

(Blank) Black Blue Mult: Red Silver Silver/Black White Yellow

PasswordHash
PasswordSalt
Phone
rowguid

SalesPerson

EENEEEEN

1 DiscontinuedDate
ListPrice
ModifiedDate
Name
ProductCategorylD
ProductiD
ProductModellD
ProductMumber

Filters rowguid

SellEndDate

SellStartDate

Size

StandardCost

< ThumbnailPhotoFileName

Weight

u
L
u
L]
L
u
u
u
L
L
u
L
u
L
L |

The chart is simple, but still revealing something interesting. Jae0 made the
most sales, however color wise each sales person did the best in a specific

color. shu0 was best at Yellow. lina3 at Silver, and JaeO at Black. Now you can
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publish your report into Power Bl website with the Publish menu option. After

publishing the report, you would be able to see that under your Power BI

account in the website.

vy
%)
Publish
Share
r L
SalesPerson adventure-worksjaed @ adventure-works\inda3 adventure-waorks\shu(
350
300

Publishing to Power Bl

7 Publishing AzureSQLDB.pbix to Power BI

Cancel

Schedule Data Refresh
In Power Bl website you can set up scheduled data refresh for data sets, but

not all datasets support this feature. Fortunately, Azure SQL Database
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supports it. To find out the list of all data sets that support data refresh

read . To schedule, a refresh in Power Bl website, under Datasets click
on ellipsis besides the data source that you want. And then choose Schedule
Refresh.

Power Bl

FILE = EDITREPORT O VIEW =

~s My Workspace

%) Dashboards

FIFA

Reports
AzureSQOLDB

FIFA

Power Bl FIFA How To
Power Bl FIFA How To
pubs

Pubs Analysis

AzureSQLDB

[ Datasets

Last refresh succeeded: Fri Sep 11 2015 21:3%:41 GMT=1200 (Mew Zealand 5tandard Time)

Mext refresh : Sat Sep 12 2015 21:30:00 GMT=+1200 [New Zealand Standard Time)
FIFA

Power Bl FIFA How To EXPLORE RENAME  SCHEDULE REFRESH REFRESH NOW  DELETE

Power Bl FIFA How To ‘ SCHEDULE REFRESH

Powerliew

Set the Data Source Credentials for Azure SQL Database
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Settings

General  Dashboards Workbooks
Azure5QLDB

FIFA

Power Bl FIFA How To
PowerView
pubs

Pubs Analysis

Settings for AzureSQLDB

Last refresh succeeded: Fri Sep 11 2015 21:3%:41 GMT+1200 (Mew Zealand Standard Time)
MNext refresh: Sat Sep 12 2015 21:30:00 GMT+1200 (Mew Zealand Standard Time)

4 Data Source Cred - X
Configure AzureSQLDB
AdventureWorksLT-rad
» Schedule Refresh
Authentication Method:
Basic v
Username
reza
Password

Sign In Cancel

And then you can schedule refresh. You can choose the frequency to be daily

or weekly. And you can add multiple times on the day under that.
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Settings for AzureSQLDB

Last refresh succeeded: Fri Sep 11 2015 21:3%9:41 GMT+1200 (New Zealand Standard Time)

Mext refresh: Sat Sep 12 2015 21:30:00 GMT+1200 (New Zealand Standard Time)

4 Data Source Credentials

AdventureWorksLT-radacad-adf.database.windows.net

Yes

4 Schedule Refresh

Keep your data up-to-date

=1

Refresh frequency

Daily

Time Zone

(UTC+12:00) Auckland, Wellington

Time

g |30 -

PM

Add another time

Refresh History

Apply

Discard

X

Send refresh failure notification email to me

Edit credentials

If you have a scheduled refresh set up for a while, then you can see the history

of a refresh as well
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Refresh History

Details Type Start End Status Fail Message

Scheduled 9/11/2015, %39:01 PM 9/11/2015, :3%41 PM  Completed

Scheduled 9/10/2015, S:40:00 PM 910/2015, 9:40:32 PM - Completed
Scheduled 9/9/2015, S42:03 PM 9/972015, :42:28 PM Completed

Scheduled 9/8/2015, ©:43:01 PM 9/8/2015, :43:28 PM Completed

Scheduled 9/7/2015, S400 PM 9772015, 24429 PM Completed
Scheduled 9/6/2015, ©:35:05 PM  9/6/2015, %:35:46 PM  Completed
Scheduled 9/5/2015, 9:35:0. 9/5/2015, 3530 PM  Completed

Scheduled 9/4/2015, 9 97472015, 4533 PM Completed
Scheduled 9/3/2015, 9:45:04 PM 9372015, ®:45:57 PM  Completed
Scheduled 9/2/2015, @:31:00 PM 9272015, ®:31:34 PM Completed

Close

After setting up the schedule refresh, you can see the latest refresh and the

next refresh information easily with ellipsis button on the dataset

AzureSQLDB

Last refresh succeeded: Fri Sep 11 2015 21:39:471 GMT+1200 (Mew Zealand Standard Time)

Mext refresh : Sat Sep 12 2015 21:30:00 GMT+1200 [New Zealand Standard Time)

EXPLORE RENAME SCHEDULE REFRESH  REFRESH MOW  DELETE

Direct Connection to Azure SQL Database from Power Bl
Website

So far you've learned how to connect from Power Bl Desktop or Power Query
to Azure SQL database. However, the connection in that way is off-line, and
you need to set up a scheduled refresh to keep data up-to-date. Fortunately,

there is another way of connection which is Direct Connection. The direct
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connection won't load data into Power Bl model, it directly brings data into
the report, and you won't need to schedule refresh anymore, because data is
always up-to-date. There will be however a lag for loading the report depends
on the data and volume required loaded in the report.

You can set Direct connection only from Power Bl website at the moment. And
this is one of Power Bl Pro features, so you need to buy the pro plan (which
costs 9.99% per user per month at the moment). To set a direct connection,

click on Get Data in Power Bl website. you will be redirected to Get Data Page

Get Data

Need more guidance? Try this tutorial

Content Pack Library Import or Connect to Data
My Organization Services Files Databases
Browse content packs Choose content packs Bring in your reports, Connect to live data in
that other people in your fram online services that warkbooks, or data from Azure SQL Database and
organization have you use. Excel, Power Bl Desktop maore.
published. or CSV files,
Get A Get A Get A Get A
[Ty Samples

Click on the Get option from Databases. You can see that some databases are
supported through this type of connection; Azure SQL Database, Azure SQL
Data Warehouse, SQL Server Analysis Services, and Spark on Azure HDInsight.
Click on Azure SQL Database and then Connect.
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Power BI

(@ My Workspace GetData > Databases 8 More >  Azure SQL Database

Content Pack Library

£l

]

Q Sporf(z

Azure SQL Database Azure SQL Data Warehouse

Import or Connect to Data

SQL Server Analysis

Services Spark on Azure HDInsight

Azure SQL Database

self-management for near-zero maintenance. With Power B, you can create dynamic reports,
mashups with data and metrics you already have in your Azure SQL Database.

Learn More

Azure 5QL Dat. a fully managed relational dz rvice that makes tier-1
capabilities a e. SQL Databas; out, predictable Connect Z
performance, manageability and includes built-in high availability and

Set the connection information such as the server, database name, and user

and password
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Power Bl

(© My Workspace GetData > Databases & More >  Azure SQL Database

Content Pack Library

Azure SQL Database

With Power Bl, you can create dynamic reports, mashups with data and metrics you already have in
your Azure SQL Database. To get started, we need some information to connect to your database.

Files

More about direct connect with Azure SQL Database

Database

Server:

radacad-adf.database.windows.net

Database:

AdventureWorksLT

Password:

(I 11T

Connect

After creating the connection, you will see Azure SQL Database in your

dashboard and also the dataset in the list of datasets.

Power Bl FIFA

= FIFA & Share Dashboard

~ My Workspace

Passes Completed Percentage Goals scored, Passes Completed Azure SQL Database

1l -

@) Dashboards

® Goals scored @ Passes Completed
P

Al Reports
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by click on any of these items, you will be redirected to online Power Bl report
designer. You can see that all tables and views now are listed in the Fields

pane, and ready for you to build reports from them.

Visualizations

Address
BuildVersion
Custormner
CustomerAddress
database_firewall_r...
ErrorLog

Product

age Le ProductCategory
ProductDescription
ProductModel
ProductModelProd...
SalesOrderDetail
SalesOrderHeader
vietAllCategories

vProductAndDescr...

vProductModelCat...

Summary

In this lesson, you've learned how to the connection from Power Bl Desktop or
Power Query in Excel to Azure SQL Database. You've also learned some basics
about Azure SQL Database settings in Azure Portal. Then you've learned that
you need to set firewall in Azure Portal for the server to pass your IP for
connections. You then learned how you could set scheduled refresh for the
data in Power Bl website. At the last section, you've learned that you can

create a direct connection from Power Bl website to Azure SQL Database that
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doesn’t load data into a model and works online with the data. In the next
sections of this chapter, you will learn about other data sources that you can

connect from Power BI.
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Meetup Data Source for Power Bl
Posted by Reza Rad on Jun 2, 2016

There are many SaaS (Software as a Service) data sources for Power Bl, such as
MailChimp, SalesForce, etc. However | haven’t found anything for Meetup.
Meetup, on the other hand, is a data source that event organizers such as
myself use mostly. In this post, | will be using Meetup API to connect from
Power Bl Desktop and read the JSON output of Meetup API to build some nice
visualizations in Power BI. You can read more about Power Query in

from Rookie to Rock Star.

About Meetup

If you haven’t heard about so far; it is a platform for scheduling in-
person events. As an organizer, | announce meetings for my Meetup group
(such as ), and Meetup helps with the registration
for the event. As an audience, | can join to groups in my area of interest and
be informed about their upcoming meetings and RSVP those to attend or not

attend. Meetup website itself gives some useful information to organizers,
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however, as a Power Bl geek, | would love to dig into its data with a better

tool.

£ 4

Welcome!

#+ Schedule a new Meetup

Upcoming1 Past Calendar

Change photo

SQL Server 2016 Launch & Speed Networking

Microsoft Auckland Wed Jun 29
Level 5, 22 Viaduct Harbour Ave Auckland CBD, 4:30 PM

N | "R
BRITTOMA" 3 o

This is special event for SQL Server 2016 O comments
launch and we would have few small talks

(15-20 minutes each) on new features of SQL MORE
Server 2016 specially for Bl. Also; We...

Auckland, New
Zealand
Founded Nov 11, 2014

About us...

© Invite friends

4 NEWRSVP
Learn more Hamish Johns -
RSVPed Yes for

SQL Server 2016 Launch
& Speed Networking

Bl Enthusiasts

Hosted by: Reza Rad (Organizer), and leila
(Co-Organizer)

Group reviews 8

Upcoming
Meetups

th ago
Fortunately, Meetup has a set of API restful services which returns output as
JSON format.
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Restful service means there are some URLs that | can browse, and it gives me a

response in JSON format. First of all, | need to use my API key. API key would
be different for anyone, and sorry | cannot share my API key with you, that's
why it is blurred in the screenshot below. You can access your API key

from
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:MeetupAPl Documentation  Console RGN OAuth Consurr

Getting an API Key

Hello, Reza Rad, click the lock below to reveal your API key

You'll need to provide this key with every request you make to tl
you need to reset your key for any reason, you can do that belo
with the old key to fail.

Now | can call each service with this key. Fortunately, there is good

documentation on each service, input parameters, and output result set

As an example, if | want to get a list of all meetup events in the past for my

group, | can use with input parameters such as URL name of

the group, and status to be “past” (means only fetch past meetings);
https.//api.meetup.com/2/events?status=past&group_urlname=New-
Zealand-Business-Intelligence-User-Group&key=XYZ

Note that group_urlname of my Meetup group can be easily found on my

group web URL:

www.meetup.cnn{,-"New—Eealand—Buzinez5—Intelligence—Uzer—Gmupﬂ_]

|£h Most Visited Power Cuery formula ... ﬂ S50 5aturday #4536 - A... | Add Mew Post « RAC
Ty Y
Find Start Invite
a Meetup Group a Meetup Group Friends to Join

as per the screenshot above my group URL name is: New-Zealand-Business-
Intelligence-User-Group

and you have to use your own API Key instead of XYZ in URL above.
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So if I browse URL above it gives me a JSON result. JSON is a format for data
which usually doesn’t have enter or space between fields, so as a result, |

would see a big text result like this:
]

L]

i @  https:;/fapi.meetup.com/2fevents?status=past&group_uriname=New-Zealand-Business-Intelligence-User-Group&key=

Ilgh Maost Visited I Power Query formula... @8 SOLSaturday #456 - A.. | Add New Post : RADA.., %8 35 Ways to Market Yo.. [ What's New i

I {"results": [{"utc offsec™:46800000, "venue": {"country”:"nz", "localized country name":"New Zealand”, "ci
Auckland™, "lon™:174.757248,"id":23472943, "1ac":-36.845211, "repinned™: fal=se}, "headcount™: 20, "vi=ibilit
: <p»Session description:<\/p> <p>*Microsoft S5QL Server 2012 provides tools that enable the implementati
being implemented at Massey University. This session will provide an overview of Massey Universitcy, 1
M5 S5QL Sexrwver 2012 Analysis Services; M5 S5QL Server 2012 Master Data Services:; M5 SharePoint 20137 ME
management specialist, Altis Consulting. Jean has over 10 years’ experience and has expertisze in BT =
has worked across a breadth of industries including education, utilities, telecommunications, finance
Massey University and a B.IT degree from the University of Pretoria in South Africa.<\/p> <p>hbout Al
analytics, data warechousing and data management services. Today, we claim that title, and with over &

-

¥ and Insight’ - we're alsc one of the best places to work in Bustralia and New Zealand.<\/p>", "event tu
\i","yes_rsvp_cuunt":lﬂ,"annuunced":true,"name":"Empawering End Users With Self Service Business Inte
{"Join mode":"open"”, "created":1415696255000, "name": "Hew Zealand Business Intelligence User Group™, "gr

Get Data with Power Bl

Now let's browse URL above in Power Bl and Power Query to see what can |
do with it. | open a Power Bl Desktop file and Get Data from the Web. And |
enter URL above there (with my API key obviously);

Fromm Web

Enter a Web page URL.

URL

88 = ||nttpsi//api.mestup.com/2/events?status=pastiigroup_urlname=New-Zeala

# Basic Advanced

OK Cancel

The result of this will show me a record in Power Query editor window with
results and meta columns. You can also see in the screenshot below that
Power Query uses JSSON.Document and Web.Contents to get JSON result from
a web URL.
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C

&3

Into
Table

Convert

Queries [1] = Json.Document (Web.Contents("https: //api.meetup.col

| B ey

Now click on the results section List to expand that. This will drill down into
the list, and you will see a list with multiple items in the next step. This list is a
result set in our JSON data. The result set of the URL we run returns a list of
events. That means this list is a list of events, and each row in this list is an
event. As you can see | have a record in each row. | can convert the main list to
the table with first highlighting the whole column, and then click on To Table

option from the Transform menu in Power Query.
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Haome Transform Add Column View Transform

B, Ws [-f Remove Duplicates 5] X0

3% Reverse ltems i z
Keep Remove Statistics
ems ™ ltems - =

Manage ltems Sort  Mumeric List

Queries [1] = Source[results]

Queryl
Record

Record
Record
Record
Record
Record
Record
Record
Record
Record

Record

When | click on To Table, | will see To Table dialog box that asks for two

configuration options, first one for the delimiter, and a second one for

handling extra columns.

To Table

Create a table from a list of values,

Select or enter delimiter
MNone -
How to handle extra columns

Show as errors -

| don't do any changes and click on OK with default values. The result now

would be a table with a single column, which has a record in each row. | can

see the Expand button on my column1 header.
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Click on the expand button as mentioned in the screenshot above, and it will

list all columns in records and asks me to choose those | want.
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Record

Record

Record (Select All Columns)

Record utc_offset
Record venue
headcount
wvisibility

waitlist_count

Record
Record
Record

Record created

rating

Record
maybe_rsvp_count

Record
description
event_url
yes_rsvp_count
announced
name

id

time

updated

“ERERRBREBRREREBREREGSR

¥ Use original column name as prefix

QK

Well let's bring them all to see what we have, so | leave it with select all and

click on OK. Here is my result set loaded in Power Query now:

W coumnlucc offses |- [ Columnlvenue «|  Columnlheadeount - |  Columntwisibity -~ [  Columnlwaitistcount -~ [ Columnlcrested - |  Colmnlrating |  Columnlmaybe rsvp_count ~ |  Columnidescription
46800000 Record 20 public 0 141576412 Record 0 <p>Session description:</p> <p>Micrd|
43200000 Record 0 public 0 142776E+12 Record 0 <p>Session Description:</p> <p>This.

‘Speaker:</p> <p>Darryl Wolfaardt</p]
43200000 Record 0 public [ 148121E+12 Record 0 <p><p>Session Detalls</b>:</p> <p>In|
43200000 Record 0 public o 143566E+12 Record 0 <p>Session Description:</p> <p>Powe|

Reza Rad Is an Author, Trainer, Speakel

43200000 Record 0 public 0 1.43851E+12 Record 0 <p>Session Description:</p> <p>Mach|

Now | have event information such as Name, Description, venue and other
fields. Some values are a record by themselves, such as Venue and Rating. |
can expand them if | want to. Let's leave it as is for now. I've loaded my first

service result into Power Query. Now one important thing before any other
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step is to check time value. Because | want to do date/time analysis for my

events, so it is important to see if | have my time value fetched. In the

screenshot below it shows my Time column as a numeric value.

ﬁi Columnl.name n i'zug Columnl.id - % ﬂ i‘é"‘j Columnl.updated -
Empowering End Users With Self Service Business Intelligence 218612715 1. 41698E+12 1.46412E+12
BIML is the shizzlel! 221511579 142968E+12 142969F+12
Show Me Potential Customers: Data Mining Approach 222422339 1.4327E+12 1.43286E+12
Top 5 Functionalities of Power Query that You Don't Know 223599114 1.43315E+12 1.43816E+12
Be Smarter with Azure Machine Learning 224346643 1.44057E+12 1.44221E+12
5L Saturday Auckland 224997769 144382E+12 144391F+12

TimeStamp to Date Time

In the documentation of this service in Meetup mentioned that Time column
Is:
time = UTC start time of the event, in milliseconds since the epoch
That means it is timestamp formatted. The timestamp value is a number of
seconds from epoch which is 1970-01-01 00:00:00.

, and it is fairly easy with
adding seconds to it. However for this case, our value is not seconds, it is

milliseconds, so | have to first divide it by 1000.
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2 /] Trigonometry -

100 _
4.0 Rounding -
Standard | Scientific Date Time Duration

- Infnrmatinn ~
Add Date & Time Column 5t
| Multiply |
Subtract
I Divide o
W Integer-Dipida 2715 1 41698E+12
Modulo | Coades sach mumber mthe fzﬂf
Percentag el
Percent OF
ch 222422339 14337E+12
R — nnocAntta T azgrcc.1n

This makes my number smaller now, and | can now feed it into adding a

custom column as Event Time as below;
1 #datetime(1970,1,1,0,0,0) +#duration(0,0,0,[Column1.time])

Add Custom Column

MNew column name
Event Time
Custom column formula: Available columns:

CUIgITmr . anmroaniecyga
=#datetime(1970,1,1,0,8,8)+#duration(8,8,8, [Columnl.time])

Columnl.name
Columnl.id
Column1.time
Columnl.updated
Columnl.group
Columnl.status

Columnl.duration

<< |nsert

Learn about Power Bl Desktop formulas

rRADACAD

+/ Mo syntax errors have been detected. Ok Cancel

If you want more information about this conversion read my blog post here.

Now this will give me a date-time value as below:
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ARL

123 M
] 11/26/2014 4:30:00 AM
Iy 4/22/2015 5:30:00 AM

] 5/27/2015 5:30:00 AM
] 7/259/2015 5:30:00 AM

] 8/26/2015 5:30:00 AM

] 10/2/2015 8:30:00 PM

Please note that times are UTC times, We never have meetings 4 AM! | won't
be changing UTC time for now, because | want more Month analysis and this

is fine for that analysis.

Visualization

Let's visualize what we've got so far. The first step | have to make sure the data
type of my column in Power Bl model loaded as Date Time. | can go to Data
Tab, click on my Event Time column and under Modeling tab check the data

type, and if it is text or anything else, change it to Date/Time
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Home Maodeling
LEI ﬂ !J m IData Type: Text'. e Home Table:

Decimal Number ta Category: Uncategorized =
Manage Mew Mew Mew Sort By o .
Relationships  Measure Column Table Calumn = Fixed Decimal Mumber fault Summarization: Do Not Summarize -
Relationships Calculations Sort Whale Mumber Properties

Date/Time

Date
Columnl.time Columnl.updated lumnl.duration Event Time P
Time
14165976200 1.46412E+12 [Record] 11/26/2014 4:30:00 AM

1429680600 142969E+12 [Record] L= 4/22/2015 5:30:00 AM

1432704600 1.43286E+12 [Record] True/False 00000 5/27/2015 5:30:00 AM

1438147800 1.43816E+12 [Record] Binary 7/29/2015 5:30:00 AM
1440567000 1.44221E+12 [Record] past B/26/2015 5:30:00 AM
1443817800 1.44391E+12 [Record] past 26100000 10/2/2015 8:30:00 PM
1450227500 1.45921E+12 [Record] past 12/16/2015 1:00:00 AM
1456720200 1.45677E+12 [Record] past 9000000 2/29/2016 4:30:00 AM
1459312200 1.45937E+12 [Record] past 3/30/2016 4:30:00 AM
1461648600 1.46173E+12 [Record] past 4/26/2016 5:30:00 AM
1464154200 1.4643E+12 [Record] past 5/25/2016 5:30:00 AM

a warning message will be displayed for reports that are already using this
field, as | don't have any report elements yet, I'll confirm and continue.

| also have to make sure that yes_rsvp_count column (which is showing a
number of audience for each session) set as data type whole number. If it is

not the case, then | change it to be the whole number as below.
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[ Data Type: Whole Number = ] Home Table:

Format: Whole Mumber - Data Category: Uncategorized -

L-9 + silo 5|  Default Summarization: Sum -
Formatting Properties
Cotamntyes_rsv_couns |
er 2012 provid  http:/f'www_meestup.com,/Mew-Zealand-Business-Intelligence-Use 10 -
will be a deep ¢ hittp:/ fwww.meetup.com/New-Zealand-Business-Intelligence-Use 16 -
irketing depart http:/f'www_meestup.com,/Mew-Zealand-Business-Intelligence-Use 37
iic nowadays, F http:/f'www._mestup.com,/Mew-Zealand-Business-Intelligence-Use 20
yrovides a facil hitp:/ fwww.meetup.com/New-Zealand-Business-Intelligence-Use 27
rofessionals ar  http://www. meetup.com/Mew-Zealand-Business-Intelligence-Use 38 -
ent for 2015, @ hitp:/ fwww.meetup.com/New-Zealand-Business-Intelligence-Use 25|
sptional opport http:/fwww. mestup.com,/Mew-Zealand-Business-Intelligence-Use 66
=en Microsoft & http://'www._meestup.com,/Mew-Zealand-Business-Intelligence-Use 7
yus who would  http:/ fwww. meetup.com/New-Zealand-Business-Intelligence-Use 56 -
you can Do wit http:/fwww meetup.com/MNew-Zealand-Business-Intalligence-Use 99 -

—
Let’s build charts now. | start by an Area Chart to show the Event Time as an

Axis (without hierarchy), and yes_rsvp_count as value.
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Visualizations
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Columnl.anno...
Columnl.creat...
Column.descr...
Column1.durat...

Columnl.even...

Columnl.group

Columnl.head...
Columnl.id
Column1.may...
Columnl.name
Columnl.rating
Column.status

Column1.time

Columnl.upda...
Columnl.utc_o...
Columnl.venue

Columnl.visibi..

Columnl.waitli..

Columnl.yes r..

Event Time

Columnl.yes_rsvp_countf...
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also apply some formatting and build a chart like this:

Attendance over Period

Jan 2015 Apr 2015 Jul 2015 Oct 2015 Jan 2016 Apr 2016

L — -
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Well, it shows our group is performing well, the number of the audience raised
from 10 to 99! and trend line shows that we are progressing better and better.
| can build some other visualizations such as bar chart with the name of events

and number of RSVP yes as below;

Attendance Per Session

Empowering End Users With Self Service Busine...
BIML is the shizzle!!

Show Me Potential Customers: Data Mining Ap...
Top 5 Functionalities of Power Query that You ...
Be Smarter with Azure Machine Learning

50l Saturday Auckland

End of the Year: Microsoft Data Analysis and An...
Text Files to Bl with Ken Puls

Advanced Customer Analytics with R and SQL S...
Using R Machine Leaming Script as a Power Bl ...

Power Bl; Amazing Things You Can Do

0 20 40 60 80 100

| can see the very first event that had more than 50 audiences was the event

that my friend Ken Puls Excel MVP from Canada came here to speak in our

user group, which was a start into our popular events afterward.

Adding More Data

| can add more data to build more meaningful insight out of it. For example, |
can fetch Members information to show their locations (city and country) on
the map. For this | use Members API service which | can call as below;

1 https://api.meetup.com/members?group_urlname=New-Zealand-Business-Intelligence-User-Group&key=XYZ
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fx = Table.ExpandRecordColumn(#"Converted to Table", "Columnl™,
- Columnl.country [~ Columnl.city - Columnl.joined - Columnl.topics +
meetupl nz Auckland Thu Nov 26 17:29:49 EST 2015 L
meetupl nz Auckland Wed Apr 08 06:49:50 EDT 2015 L
meetupl nz Auckland Thu Dec 17 02:29:11 EST 2015 L
meetupl nz Auckland Sun May 24 23:49:20 EDT 2015 L
meetupl nz Auckland Mon May 02 21:29:32 EDT 2016 L
meetupl nz Auckland Tue Jan 19 06:24:15 EST 2016 List
1150 nz Auckland Thu Jan 28 12:06:41 EST 2016 Li
meetupl nz Auckland Thu Jun 25 20:22:03 EDT 2015 L
meetupl nz Auckland Sat Apr 16 18:11:17 EDT 2016 L
mestupl nz Auckland Thu Nov 12 04:05:07 EST 2015 L
meetupl nz Auckland Wed Sep 09 22:32:28 EDT 2015 L

This time | haven't explained step by step, but the process is similar to what
we've done for Events, so | skip this part. Now | want to create a custom

column concatenated of city and country as below;

Add Custom Column

Mew column name

City Full
Custom column formula: Available columns:
= [Columnl.city]&" "&[Columnl.cuuntr‘y]f Columnl.zip A
Caolumnl.country
Columnl.city
Column,joined
Columnl.topics
Column1.link
Columnl.bioc hd
<< Insert
Learn about Power Bl Deskiop formulas
+" Mo syntax errors have been detected. oK Cancel

| then will be using this new City Full column because it gives me a more
reliable map location than the city itself (because a city with the same name

might be part of two different countries).
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RSVP Data

RSVP data for each event is really useful for me because | can understand who
attend in most events, and then contact them and thanks them for their
commitment to the group. RSVP data can be fetched for each event. So | have
to check it for each event ID that what is the RSVP for it. Here is RSVP service

URL:

=
< | 2]

1 https://api.meetup.com/2/rsvps? <strong>event_id=230678189</strong > &key=XYZ

Note that you have to use your event_id for the URL above.

| start by fetching result of above URL into Power Query, and here is what | get

after expanding the JSON list and records;

i"gg Columnl.mtime - ;SE ‘Columnl.response - i‘gg Columnl.tallies ;SE Columnl.guests - Columnl.member.member... - ;5:5: Columnl.event  gN

£l 1.46372E+12 no 0 5815204
74 1.46175E+12 yes 0 66306872
10 1.46174E+12 yes 0 200870054
21 1.46397E+12 yes 0 195710156
53 1.46288E+12 yes 0 204872467
74 14618E+12 yes 0 160955302
30 1.46268E+12 yes 0 204040342
19 1.46407E+12 yes 0 119363682
30 1.46181E+12 yes 0 145123682
34 1.46373E+12 yes 0 155618572
39 1.46414F+12 no 0 160813312
0

7 1.46173E+12 yes 199892152

Note that I've also expanded Members column to get Member ID, this is what
| would use later to join to Members query. | also have a column for the
response which says if this member responded yes to the RSVP or not. | name
this query as RSVP.

Add a Parameter and Create Function

The query above is only for one event, but | am looking for data for every
event. So | have to create a function for getting RSVP result and apply that on
every row in Events query. | create a duplicate version of Events, and remove

everything and keep the only column1.id (which is event id).
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Queries [4] = Table.%

Columnl.id
% Events
218612715

% Members 221511579
B Rsvp el 222422339
% Events (2) ol 223555114
224346643
224997709
226797777
228143268
228051124
220082607
230678189

Now | create a parameter to make my RSVP query parametric. Click on

Home Transform Add Column View

Manaﬁe Parameters, and choose New Parameter.

=X D D D e Properties
- - = =] Advanced E
Close & Mew Recent  Enter Refresh
Apply*  Source * Sources *  Data Preview = |:| Manage ~
Close Mew Query Manage Parameters ery

olumns(#

Edit Parameters

Queries [4]

@ Events

218612715
@ Members 221511579
BH Rsvp e Wl 772472339

Mew Parameter

| create a parameter with name EventID and default value as one of my event
IDs;
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Parameters

Mew Mame
123 EventlD x EventlD

Description

* Required
Type

Any -
Allowed Values

Any value M

Current Value
| 218612715 |

Now | go to advanced editor tab of my RSVP query, and change the script to

use EventID variable as below;

let
event=EventlD,
Source =
1 Json.Document(Web.Contents("https://api.meetup.com/2/rsvps?event_id="8&Text.From(event)&"8&key=XYZ")),
2  results = Source[results],
3 #"Converted to Table" = Table.FromList(results, Splitter.SplitByNothing(), null, null, ExtraValues.Error),
4  #"Expanded Column1" = Table.ExpandRecordColumn(#"Converted to Table", "Column1", {"venue", "created",
5 "member_photo", "answers", "rsvp_id", "mtime", "response”, "tallies”, "guests”, "member", "event", "group"},
6 {"Column1.venue", "Column1.created", "Column1.member_photo", "Column1.answers", "Column1.rsvp_id",
7 "Column1.mtime", "Column.response”, "Column1.tallies", "Column1.guests", "Column1.member",
8 "Column1.event", "Column1.group"}),
9  #"Expanded Columnl.member" = Table.ExpandRecordColumn(#"Expanded Column1", "Column1.member",
{"member_id"}, {"Column1.member.member_id"})
in
#"Expanded Column1.member"

Now that my query works with a parameter, | can right click on it, and Create

Function.
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Queries [3]

@ Events

@ Members

Copy
Paste

Delete

Fename
Enable Load

Duplicate

Reference

Mowve To Group k
Move Up

Mowve Down

Create Function... ]

Convert To Parameter

Advanced Editor

Properties...

| name the function as GetRSVP, and it gets EventID as an input parameter
X

Create Function

Enter names for the new function and its parameters,

Function name
GetRSVP

Parameter name (EventlD)

EventlD

OK Cancel

Now | can go to my copy of Events query which named Events(2) and adds a

custom function that calls GetRSVP as below
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Queries [4] j} = Table.SelectColumns(#"Added Custom™,{"Columnl.id"})
Columnl.id

Eﬂ Events

218612715
FH Members 3l 22151157 Add Custom Column
B Rsve cRl 272422339
T@ Events (2) PO 773550114

8

Mew column name
RSVP

Custom column formula:

K

= GetRSVP([Columnl.id])

Result set would be a column with tables in each row, which | can expand to

get RSVP columns there

fx = Table.AddColumn(#"Removed Other Columns™, "RSVP"™, each GetRSVP({[Columnl.id]}}

BEE- E_:: Columnl.id ﬂ RSVP
218612715

221511579

222422339 * Expand Aggregate
2235559114
224346643
224897769
226797777
228143268
225051124
229982607
230678189

<

(Select &ll Calumns)

Colurmnlvenue

o e W P —

Colurmnl.created

on

Columnl.member_photo
Columnl.answers
Columnl.rsvp_id
Colurmnl.mtime
Columnl.response
Colurnnl.tallies
Columnl.guests

Columnl.member.member_id

v
L
L
V'
L
L
L4
L
L
L4
L

Columnl.event

<

Columnl.group

¥ Use original column name as prefix

oK

Note that you may hit the privacy configuration warning and errors at this

step; because this is just for test. | went to Files -> Options and Settings ->
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Option, and change privacy setting to ignore. This is not best practice, you
have to set it up appropriate for a production environment, but here is just a

demo and test, so let’'s have fun.

X

Options
GLOBAL Privacy Levels

Data Load O Always combine data according to your Privacy Level settings for each

Directa source

t
rechuely Combine data according to each file's Privacy Level settings
R Scripting ® Always ignore Privacy Level settings G
Security )
Learn more about Privacy Levels

Privacy

Updates

Usage Data

Diagnostics

| rename this query as RSVPs and Close and Load data into Power BI. I'll create
a relationship as below;

Events and RSVPs= column1.id from Events, Custom.Column1.event.id from
RSVPs

RSVPs and Members= Custom.Column1.member.member_id from RSVPs,

Column1.id from Members
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£ Events

Columni.name

Columni.id
5 Column.time
Columni.updated

Columnl.group

Column.status

E Members ] RSVPs

Column.zip Column1.id

Columnl.country

Column.city

Custom.Columnl.answers

Custom.Column.rsvp_id

Column1.joined Custom.Columni.mtime

Column’.topics Custom.Column.response

Column1.link Custom.Column.tallies

Column.bio Custom.Column.guests

Columni.len ‘ Custom.Columni.member.member_id ‘

Column1.other_services Custom.Column1.member.name

Column1.name Custom.Columnl.event.name

Column’.visited ‘ Custom.Columni.event.id ‘

Column1.state Customn.Columni.event.event_url

Column1.photo_url Custom.Columni.group

Columni.d

Columni.lang
Column.lat
City Full

| can now visualize members by their geolocation city information in a map
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7 — 57 eee
Count of Column1.id by Gity Full and Column1.country

®:zu @bd ®br Bca @ch Ggb B ®in @n:z

It is interesting that we have some members in our user group in other

continents However the majority are in Auckland, New Zealand as

expected. | can also build another bar chart for members who RSVPed yes

mostly. Here is my final visualization with some formatting:

Attendance over Period

Count of Column.id by City Full and Column.country

®2u @od @or Bca @ch Bgb @il @in @nz
os —

peratio
Jan 2015 Apr 2015 Jul 2015 0ct 2015 Jan 2016 Apr 2016
= =i
Most RSVPd

Andre...

Empowering End Users With Self Service Busine...
Aaron ..
BIML s the shizzle!! Andrei ..
) . Cherish

Show Me Potential Customers: Data Mining Ap...
Doug ...
Top 5 Functionalities of Power Query that You .. Adrian
: Anasta...

Be Smarter with Azure Machine Learning
Catheri..
QL Saturday Auckland Chris
Craig .

End of the Year: Microsoft Data Analysis and An...
Craig ..
Text Files to Bl with Ken Puls David ..
Advanced Customer Analytics with R and SQL 5. sdwin
Alan M...
Using R Machine Learning Script as a Power Bl . Alejan...
Andre...

Power BI; Amazing Things You Can Do e
0 5

139|Page


http://www.radacad.com/wp-content/uploads/2016/06/2016-06-01_23h04_37.png
http://www.radacad.com/wp-content/uploads/2016/06/2016-06-01_23h06_41.png

Power Bl from Rookie to Rock Star — Book 3: Power Query and Data Transformation in Power B RADACAD

| can still dig into more details with adding more data into my Power Bl model
and visualization, but | leave it to you now from here to see how far you can

go with it. Have fun with Power Bl and Meetup API.
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Part lll: Transformations
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Reference vs Duplicate in Power Bl; Power

Query Back to Basics
Posted by Reza Rad on Sep 25, 2018

‘ PoWerBI & Poﬁ'luueru

When you work with tables and queries in Power Query and Power BI, you get

the option to copy them through these actions: Duplicate, or Reference. It has
always been a question in my sessions and courses that what is the actual
difference between these two actions. The explanation is simple but very
important to understand. Because when you know the difference, you will use
it properly. In this short blog post, I'll explain what the Reference, and the

difference of that with Duplicate is. To learn more about Power BI; read

Duplicate

If you are looking to copy an entire query with all of its steps, then Duplicate is
your friend. Let's see this in action. As an example, Let's assume that we got
the data from a web page that shows us the best seller’s movies information. If
you have done previously, the website is

BoxOfficeMojo. Here is the link to the page:

In Power Query, we got data From Web, and selected this source;
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RADACAD

@l | E = | Untitled - Power Query Editor - u] 'Y

File Home  Tansform  AddColumn  View  Help 7]

=X I:B. I:b, D I:B. D ;2 Properties L o/ [ % Data Type: Whole Number = [ Merge Queries -

[C) s

Loy = ® =} Advanced Editor X B rin [ Use First Row as Headers ~ "2 Append Queries =
Close&  MNew Recent Enter Datasource  Manage Refresh Choose Remove  Keep Remove Split  Group
Apply~  Source~ Sources+ Data settings Parameters~  Preview= [ Manage = Columns = Columns = Rows+ Rows ™ Column+ By 7 Replace Values Combine Files

Close New Query

Queries [1]

|@ Table 0

Data Sources

Parameters

Query

1 WOrLOW1Ge~, LUFTency.Iyper, i UOMEST1C /&, LUFrency.iyper,

rOuancaac X" Cuicancy Tune) CrfDuaccaac jxon
B 2% studio

Avatar

Titanic

Star Wars: The Force Awakens

Avengers: Infinity War

Jurassic World

Marvel's The Avengers

Furious 7

Avengers: Age of Ultron

Black Panther

Harry Potter and the Deathly Hallows Part 2

Star Wars: The Last Jedi

Jurassic World: Fallen Kingdom

Frozen

Beauty and the Beast (2017)

The Fate of the Furious

Iron Man 3

Incredibles 2

Minions

Captain America: Givil War

Transformers: Dark of the Moon

The Lord of the Rings: The Return of the King

Skyfall

Transformers: Age of Extinction

The Dark Knight Rises

Toy Story 3

Pirates of the Caribbean: Dead Man's Chest
Rogue One: A Star Wars Story

Pirates of the Caribbean: On Stranger Tides

Manage Columns

Darrantacs Tunal

Reduce Rows  Sort Transform Combine
17UOMESTC /®L”, PErCENTage.|YPe},

SUVaARAT  bune baviil)

B $ Domestic /%

QUERY SETTINGS

B § wordwide B % Domestic /%2

4 PROPERTIES

Name

PREVIEW DOWNLOADED AT 1

Let's say for this table; we do some transformations. For example; removing

extra “A" character from the last column (Year column);
Transform

IBE. I1¥PE),
L1y

2009

2015
2018
2015
2012
2015
2015
2018
2011
2017
2018
2013
2017 r

1597~ L
X

'ﬁll_-]

1

Combine

QUERY SETTINGS

Copy

Remowve

Remove Other Columns
Duplicate Column

Add Celumn From Examples...

Remove Duplicates

Rernowve Errors

Change Type

Transform

Replace Values...

Replace Errors...

Split Column

143 |Page



Power Bl from Rookie to Rock Star — Book 3: Power Query and Data Transformation in Power B RADACAD

and then some other transformations, so we end up with some steps for this

query.

— L X
Y = El | % Data Type: Text = £ Merge Queries ~
-.: |— —l m Use First Row as Headers = Eﬁppend Queries -
:2p Remowve Split Group 1 ) )
Ws™ Bows ™ Column~ By sz ReplaceValues Combine Files
educe Rows Sort Transform Combine
1) ' QUERY SETTINGS
worldwide Rl $ Domestic /% |§ 9% Domestic/x2 ||
2788 750.5 Xl  PROPERTIES
2187.5 59.4 30.1 -
2068.2 936.7 453 e Lt L
204955 5788 332 All Properties
1671.7 6523 39.0
APPLIED STEPS
15188 6234 41.0
1516 353 23.3 LIITES
- 1'..;: -
1405.4 459 327 Navigation
Ch ed Type
13469 700.1 520 anged Type
Replaced Value
13415 3581 284 .
#< Renamed Columns
13325 8202 I6.5
1303.7 416.6 320
12765 4007 F14
12635 50 399
1236 226 183
12148 409 33.7
11954 o064 50.7

After doing all these transformations, you realize that this data is only for the
first hundred best seller movies because that web page doesn’t have the
remaining movies. To get the remaining, you need to navigate to page 2,

which has a different URL, but the same data structure.
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m All Time Worldwide Box Office & X -+

ttps://wwn.boxofficemojo.com/alltime/world/?pagenum=28p=.htm
< C h i boxoffi j ‘alltime/world/? 28p=.| v

5% Apps M Bookmarks =. Sessions on-demar [ Embedded Sample 5* .NET Regex Tester -

Daily Box Office (Sun.) | Weekend Box Office (Sep. 7 1-23) | #1 Movie: "The House WlH'lA Cock In Its Walls' | Showtimes

Box Office Moj LIFE ITSELF -

searchsite  All Time Box C

Search... CHART NOTES
Feat WORLDWIDE GROSSES Grosses are in millio
eatures maovie made its gros
News #1-100 1 #101-200}- #201-300 - #301-400 - #401- RELATED CHAR]
Rs'ea‘-‘_e Sched. 500 4 #501-600 - #601-700 - #701-751 « All Time Worldwids
5 c;v_-r-t%ws « all Time Domestic
at ink highlight = official revisions of older movies « all Time Domestic
Gold highlight = now playing or recent movies « All Time Opening \
Box Office « International Box (
Daily Rank Title Studio Worldwide Domestic/ %  Owerseas / % Year™ |« Return to &ll Time
Weekend Captain America:
Weekly 101 The Winter Soldier BV $714.3 $250.8 36.4% $454.5 63.6% 2014
Monthly
Quarterly The Twilight Saga:
102 Breaking Dawn Sum. $712.2 $281.3 39.5% $430.9 60.5% 2011
Seasonal
Part 1
Yearly
All Time 103 Dfa:;“ DA[ the Planet . $710.6 $208.5 26.3% $502.1 70.7% 2014
International orthe Apes
Indices - The Twilight Saga: - $7007 52056 418% $4131 S582% 2000

Well, what you need to do? You have to do all those steps on page 2 as well.
Let's keep this example static and basic, (Because in complex scenarios when
you have many pages, you may use functions and parameters to loop through
all pages and combine them all. If you are interested in learning about

that, read my post here). Let's say you want to do all those steps that you have

done for page one, now for page two. To do that; you can leverage Duplicate.

Create a duplicate of Box Office Mojo (I called it; Box Office Mojo Page 1)
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Queries [1]

. 123 Rank

Copy
Paste

Delete 1

Rename |

>
=0
Enable load

Include in report refresh r
Ez Duplicate |
[l Reference |

Mowve To Group (3
Mowve Up /

When you create the Duplicate query, it will be an exact copy of the first
query, with all steps of it. These two queries are exactly like each other. No

difference!

#l | [ = | Untitled - Power Query Editor - O X

Home Transform Add Column View Help [7]
=X I:h D D I:b. D i Properties I:l g oA S I % Data Type: Whole Number ~ 5 Merge Queries -
mt e X HIH 3 rh

L Advanced Editor i [T] Use First Row as Headers = "2 Append Queries ~
Close&  New Recent Enter Datasource  Manage Refresh Choose Remove  Keep Remove Split  Group -
Apply~  Source~ Sources~ Data settings  Parameters = Preview - [ Manage ~ Columns ~ Columns = Rows~ Rows~ Column~ By ' ReplaceValues Combine Files

Close New Query Data Sources  Parameters Query Manage Columns Reduce Rows Sort Transform Combine

Queries [2] = Table.RenaneColums (5"Replaced Value®, (("Vear™”, “Vear"}}) QUERY SETTINGS

=- BT - e B 5% swaio Bl § worowide |l § vomestic/x Bl % Domestic /%2
1
2

ER Box Office Mojo Page 1
| B Box Office Maja Page 1 (2)

4 PROPERTIES

Name

1 Avatar
2 Titanic

3 StarWars: The Force Awakens
4 Avengers: Infinity War

5 Jurassic World

6 Marvel's The Avengers

7 Furious 7

8 Avengers: Age of Ultron

9 Black Panther
R

X Renamed Columns

Duplicate copies a query with all the applied
steps of it as a new query. an exact copy

16 Iron Man 3

17 Incredibles 2

18 Minions

19 Captain America: Civil War

20 Transformers: Dark of the Moon

21 The Lord of the Rings: The Return of the King
22 Skyfall

23 Transformers: Age of Extinction

24 The Dark Knight Rises

Duplicate copies a query with all the applied steps of it as a new
query; an exact copy.

After creating the copy, then you can go to the source step to change the URL:
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— - Heb.Page(lie icemoi L1tine/world/?pagenun=1ip=.htn")) P query sETTINGS

4 PROPERTIES

@ Basic

I [ httpsi//wvw boxofficemaio.com/alltime/world/ 7pagenum=E&p= him

Open Tle

Html Page

Using Duplicate, you managed to copy a query with all steps in it, and then
make changes in your new query. Your original query is intact.

Duplicate is the option to choose when you want to copy a query,
but do a different configuration in steps.

Reference

Reference is another way of copying a query. However, the big difference is
that; When you reference a query, the new query will have only one step:
sourcing from the original query. A referenced query, will not have the applied
steps of the original query. Let's see this option in action. Continuing the
example above; let's say we want to create a new query that is the result of
combining the page 1 and page 2 result. However, we do NOT want to change
any of the existing queries, because we want to use those as the source for
other operations.

With a right click on Box Office Mojo Page 1, | can create a Reference.
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= ILETINR < e
BR Box Office Majo Page 1

ﬁ Box Office Mojo Page 2 - Copy
Paste

Delete

Rename |

Enable load |

Include in report refresh

Duplicate

Reference

Move To Group 3

Maowve Up !

Reference will create a new query which is a copy of the Box Office Mojo Page

1, but only contains one single step:

ol | [ = | Untitled - Power Query Editor - [m} *

Home Transform Add Column View Help o
=X D [51" D D . [l [E'Properties u & gl r [ 1 % Data Type: Whole Number = ﬁ
L) — L DAdvanced Editor :l [T Use First Row as Headers -

Close & Mew Recent  Enter Data source Manage Refresh Manage Reduce Split  Group 1 Combine
Apply~  Source ~ Sources~ Data settings Parameters=  Preview = [ Manage = Columns = Rows~ Column~ By % ReplaceValues -
Close New Query Data Sources  Parameters Query Transform

. mAB Title e PURETTVI I - |
:
2

R Box Office Mojo Page 1 4 PROPERTIES

Name

1 Avatar

2 Titanic

3 Star Wars: The Force Awakens
4 Avengers: Infinity War

<4 APPLIED STEPS
6 Marvel's The Avengers

7 Furious 7 SR
8 Avengers: Age of Ultron
9 Black Panther

10 Harry Potter and the Deathly Hallows Part 2

11 Star Wars: The Last Jedi

Reference will create a new query which has only
one step: getting data from the source query

18 Minions

The only step in the new query is sourcing the data from the original query.
What does it mean? It means if you make changes in the original query, then

this new query will be impacted.
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Reference will create a new query which has only one step: Getting
data from the original query.
Now we can use this query, to append to the Box Office Mojo Page 2;

Data Type: Whole Number Merge Queries

Use First Row as Headers Append Queries

p Remove Split Group ) . .
15+ Rows Column By =z ReplaceValues Combine Files
duce Rows Sort Transform Combine

% wWordwide [l % Domestic /% Bl ©; Domestic /%2 Bl % Overseas /% Bl %4 overseas /%2 Bl B vear

Append

# Two tables Three or more tables

Table to append
Box Office Mojo Page 2 -
0K Cancel
I332T L1 Fi 4 Rl i) TIZY s e e R
1303.7 416.6 32.00% 887.1 68.00% 2018
197 C Ann 7 24 AnDF oI 7 £0 £nos | N g
The result would be a query that contains both pages;
il | = | Untitled - Power Query Editor — O X
Home Transform Add Column View Help 0
=X D I:Bj D D D [EPmperties Lgd Y ol 1 % Data Type: Whole Mumber ~ ﬁ
Ly O & L5 Advanced Editor X zl rin [T Use First Row as Headers ~
Close & Hew Recent  Enter Data source Manage Refresh Choose Remaove Keep Remove Split Group 1 Combine
Apply~  Source - Sources = Data settings Parameters=  Preview = (5] Manage ~ Columns = Columns ~  Rows™ Rows~ Column~ By ‘s ReplaceValues -
Close Mew Query Data Sources  Parameters Query Manage Columns Reduce Rows Sort Transform

Queries [3]

R Box Office Mojo Page 1
PR Box Office Mojo Page 2
|@ Box Office Mojo All Pages

1 Avatar

2 Titanic

3 Star Wars: The Force Awakens
4 Avengers: Infinity War

5 Jurassic World

6 Marvel's The Avengers

7 Furigus 7

& Avengers: Age of Ultron

3 Black Panther

, #"Box Office Mojo Page 2"})

B #% swaio Bl $ worldwide

10 Harry Potter and the Deathly Hallows Part 2

11 Star Wars: The Last Jedi

12 Jurassic World: Fallen Kingdom

13 Frozen

14 Beauty and the Beast (2017)
15 The Fate of the Furious

16 Iron Man 3

17 Inrradinias 2

QUERY SETTINGS

M ¢

4 PROPERTIES

Name

4 APPLIED STEPS

Source

X Appended Query
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To learn more about append and the difference of that with Merge,

. In this example; we used Reference option to create a copy of
the original query, and then continue some extra steps. There are many other
usages for the Reference.

Reference is a good choice when you want to branch a query into
different paths. One path that follows some steps, and another that
follows different steps, and both are sharing some steps in the
original query.

After doing the append in this example, it is a good idea to uncheck the

enable load on Page 1 and Page 2 queries to

m ' R UNTITIED - FOWET LIUEery caitor

Home Transform Add Column View He
-t e o B 4

Jlose & Mew Recent  Enter Data source Manage
spply = (Source = Sources ~  Data settings Parameters =
Close Mew Query Data Sources  Parameters

Queries [3]

102 The
Box Office Mojo All Pages 3 103 Dav
104 The
105 Trai
106 The
107 It

108" The

Query Dependency

Finding out that which query is dependent (or referenced from) which query
can be a bit challenging when you have too many queries. That is why we

have the Query Dependency menu option in the View tab of Power Query;
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il | | = | Untitled - Power Query Editor

Haome Transform Add Column View Help

|:E\ [v] FormulaBar [ ] Monospaced = ] Always allow [51 =
* E Show whitespace = D 1=
Query Go to Advanced Query
Settings Column Editor Dependencies
Layout Data Preview Columns Parameters Advanced ErepeErdeETCES

Queries [3]

m B 22 studio
1 Avatar Fox

@ 2 2 Titanic Par.
| @ Box Office Mojo All Pages 3 3 Star Wars: The Force Awakens BY

4 Avengers: Infinity War BY

For our example above, this is the query dependency diagram;

Query Dependencies

https://www.boxofficem...

i
-

% Box Office Mojo Page 1 % Box Office Mojo Page 2

Load disabled Load disabled

ﬁ Box Office Mojo All Pages

Not loaded

Close
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Duplicate vs. Reference

Now that you know there are two options when you copy a query let's have a

closer look at their difference.
Isolation from the Original or Dependency to the Original

Duplicate creates a new copy with all the existing steps. The new copy will be
isolated from the original query. You can make changes in the original or the
new query, and they will NOT affect each other. Reference, on the other hand,
is a new copy with only one single step: getting data from the original query. If
you make a change in the original query, the new query will be impacted. For
example; If you remove a column from the original query, the new query will

not have it if it used the Reference method for copying.
Limitation of the Reference

You can not use referenced queries in all situations. As an example; If you have
a Query 1, and then you created a reference from that as Query 2. You cannot
use the result from Query 2 in Query 1! It will create a circular reference. You

are combining a query with reference to the query itself, It is impossible!
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o X

Query Dependencies

% https://www.boxofficem...

% Box Office Mojo Page 1 % Box Office Mojo Page 2

-Load d pad disabled

Reference back is not possible

% Box Office Mojo All Pages

Not loaded

layout - - ———+F—+ 4

Close

Some actions that invoke Reference or Duplicate

There are some actions in the Power Query that trigger Reference or

Duplicate, let's check those options:
Append Queries as New / or Merge Queries as New is a Reference action

These two actions are creating a reference from the original query, and then

they do Append or Merge with other queries.
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Mumber - E“_I Merge Queries =

as Headers = Eﬁppend Querieszl

3 Append Queries as Mew

Add as New Query is a Duplicate action

Believe it or not, when you right click on a column or cell and select “Add as

New Query” you are creating a duplicate of the original query.

Rank  [Rl A8 Tite B % studio
1 Awvatar Fax
2 Titanic Par.
3 Star Wars: The Force Awakens BV
4 Avengers: Infinity War = mhe
g C
5| Jurassic World B ory
& Marvel's The Avengers Y TextFilters 3
7 Furious 7 %_,2 Replace Values...
& Avengers: Age of Ultron Drill Down
9 Black Panther Add as New Query

10 Harry Potter and the Deathl

This can be misleading sometimes, because you may expect the new query to
source from the original, and with the change of original, this query also to
change. However, the truth is that this is a duplicate action, and after this

action, your original query and the new copy will be isolated from each other.
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= § LT P parse v
To Split Format
Table ~ Text @

Convert Transform

Queries [4] < = #"Renamed Columns"{3}[Title] Rl QUERY SETTINGS

@ Avengers: Infinity War

4 PROPERTIES
@ MName
@ Box Office Majo All Pages Ti

A% Title

Add as New Query is a Duplicate Action

Copy and Paste is Neither Duplicate Nor Reference!

This is another misconception that Copy and Paste are similar to Duplicate. It
is not, and it is not Reference either. When you do this action on a simple
query (I mean a query that is not sourced from any other queries), then you

get a result similar to Duplicate.

Queries [7]

@ Box Office Mojo Page 1

&= Ez Copy

Tast
FH Box Office Mojo All Pag i

w0 Nalete

But when you do the Copy and Paste on a query that is sourced from other
queries; the result is a copy of all original queries. Here is the result of Copy
and Paste on Box Office Mojo All Pages (which is sourced from Page 1 and

Page 2);
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Queries [3]

3
3

@ Box Office Mojo All Pages
A8 Title

Queries [7]

| @ Box Office Mojo Page 1
% Box Office Mojo All Pages
A5 Title
% Box Office Mojo All Pages (2)

223

‘ FH Box Office Mojo All Pages (2)

Duplicate creates a
copy only from the
query itself

Copy and Paste creates a
copy of the query and all
source queries

16
17

Summary

Duplicate and Reference are two different actions, and they are also different
from Copy and Paste of a query. Duplicate will give you an exact copy of the
query with all steps, and Reference will create a reference to the original query
instead as a new query. Duplicate is a good option to choose when you want
the two copies to be isolated from each other; Reference is a good option
when you create different branches from one original query. There are some
actions in Power Query that trigger Duplicate or Reference as listed in this
blog post. Hope this was a good post for you to understand the difference

between these two actions clearly, and use them wisely from now on.
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Append vs. Merge in Power Bl and Power
Query

Posted by Reza Rad on Jan 5, 2017

B - vive Bl S Timine Bl 1% copacy W

1 Math Q12017 15 e oy Math

f
f

English Q12017

w130 A% Tive B 25 Timing |l 1% capacity

Combining two queries in Power Query or Power Bl is one of the most basic
and also essential tasks that you would need to do in most data preparation
scenarios. There are two types of combining queries; Merge, and Append.
Database developers easily understand the difference, but the majority of
Power Bl users are not developers. In this post, I'll explain the difference
between Merge and Append, and situations that you should use each. If you
want to learn more about Power B, read Power Bl online book, from Rookie to
Rock Star.

Why Combine Queries?

This might be the first question comes into your mind; Why should | combine

queries? The answer is that; You can do most of the things you want in a
single query. However, it will be very complicated with hundreds of steps very
quickly. On the other hand, your queries might be used in different places. For
example one of them might be used as a table in Power Bl model, and also

playing the part of data preparation for another query. Combining queries is a
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big help in writing better and simpler queries. I'll show you some examples of
combining queries.

The result of a combine operation on one or more queries will be only one
query. You can find Append or Merge in the Combine Queries section of the

Query Editor in Power Bl or Excel.

W | |5 & = | Untitled - Query Editor — O X

Home Transform Add Column View o
=X D D D [‘\ D £ Properties l:l L Y s %) I % Data Type: Whole Number ~ = Merge Queries -
(D) s} 4 z i

=t . 3+ e DAdvanced Editor x EEﬂ EEE all rn [ Use First Row As Headers ~ | - Append Queries ~
Close & MNew Recent = Enter Data source Manage Ref Choose  Remove Keep Remove Split Group 1 — P—
Apply~  Source ~ Sources~ Data settings Parameters = Preview ~ I:l Columns Columns~ Rows~ Rows = Column~ By =2 ReplaceValu Combine Binaries

Close Mew Query Data Sources  Parameters Query Manage Columns Reduce Rows Sort Transform Combine

Queries [2] < = Table.TransformColumnTypes(Course2Students_Table,{{"ID", Inte4.Type}, {"Firstname", QuerVSEt[ings

. mAB( Firstname |l A% Lastname Bl A% course |

4 PROPERTIES

Name

10 Shaun Mitchel English
11 Mary Stuart English

Append

Append means results of two (or more) queries (which are tables themselves)

will be combined into one query in this way:

« Rows will be appended after each other. (for example, appending a query
with 50 rows with another query with 100 rows, will return a result set of
150 rows)

« Columns will be the same number of columns for each query*. (for example,
col1, col2,..., col10 in the first query, after appending with same columns in
the second query will result into one query with a single set of col1,col2, ...,
col10)

There is an exception for the number of columns which I'll talk about it later.
Let's first look at what Append looks like in action;

Consider two sample data sets; one for students of each course, Students of

course 1:

1D u Firstname n Lastname n{:ourse ~
1 Reza Rad Math
2 Mike Woody Math
3 Jimmy Mitchel Math |

and Students of course 2:
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1D ﬂFirstnamE nLastnamE n{:ourse v

10 Shaun Mitchel English
11 Mary Stuart English

o

To append these queries, Click on one of them and select Append Queries

from the Combine section of Home tab in Query Editor

& | |5 @ - 5 | Untitled - Query Editor — O *
Home Transform Add Column View a o
Ex D D D [‘3\ D [ Properties l:l L o/ Il I % Data Type: Whole Number ~ F2 Merge Queries ~
(1) = H
=t -~ 1+ ®~  [=} Advanced Editor X B HH Zl rn 7 Use First Row As Headers = | 75 Append Queries (@4
Close&  New Recent Enter Datasource  Manage Refresh Choose Remove  Keep Remove spiit  Group
Apply*  Source~ Sources+ Data settings  Parameters+ Preview + (] Manage ~ Columns Columns~ Rows~ Rows ™ Column~ By ;Replace Values T Combine Binaries

Close New Query Data Sources  Parameters Query Manage Calumns Reduce Rows sart Transform Combine

Queries [2] < = Table.TransformColumnTypes(CourselStudents_Table,{{"ID", Int64.Type}, {"Firstname”, type Query Settings

- “ABE rirsmame [l A% Lasmame Rl A% couse |
FH CourselStudents 1

1 1 Rera Rad Math 4 PROPERTIES

@ Course2Students Nar

2 Mike ‘Woody Math
3 Jimmy Mitchel Math

If you want to keep the existing query result as it is and create a new query
with the appended result choose Append Queries as New, otherwise select
Append Queries. In this example, I'll do Append Queries as New, because |

want to keep existing queries intact.

'--_'j Merge Queries -

L

|EAF'F’E”H Queries|v|

E Append Queries

[ | 3 Append Cueries as MNew

You can choose what is the primary table (normally this is the query that you

have selected before clicking on Append Queries), and the table to append.

Append

» Two tables Three or more tables

Primary table

[CDUFSE'lStudEnE -

Table to append to the primary table

Course25tudents =
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You can also choose to append Three or more tables and add tables to the list
as you wish. For this example | have only two tables, so I'll continue with the
above configuration. Append Queries append rows after each other, and

because column names are exactly similar in both queries, the result set will

have the same columns.

Queries [3] £ = Table.Combine({CourselStudents, Course2Students})

- IR . Firswame [l A% Lastmame [l A% Course

% Course1Students [= n [ n (o n
\ Rad

% Course25tudents

Woody
| @ Append1 3 Mitchel

Mitchel

Stuart

The result of Append as simple as that

ID - ABC Firstname n ABC Lastname - ABC Course H
1 Reza Rad Math
2 Mike Woody Math

3 Jimmy Mitchel Math
ID - ABC Firstname n ABC Lastname ﬂ ABC Course :
1 Reza Rad Math
2 Mike Woody Math
3 Jimmy Mitchel Math

10 Shaun Mitchel English
11 Mary Stuart English
D - ABC Firstname ﬂ ABC Lastname n ABC Course ﬂ
10 Shaun Mitchel English

11 Mary Stuart English

Append is similar to UNION ALL in T-SQL.

What about Duplicates?

Append Queries will NOT remove duplicates. You have to use Group By or

Remove Duplicate Rows to get rid of duplicates.

What if columns in source queries are not exactly matched?

Append requires columns to be exactly similar to work in the best condition. If

columns in source queries are different, append still works, but will create one
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column in the output per each new column, if one of the sources doesn’t have

that column the cell value of that column for those rows will be null.

Merge

Merge is another type of combining queries which are based on matching

rows, rather than columns. The output of Merge will be a single query with;

« There should be joining or matching criteria between two queries. (for
example StudentID column of both queries to be matched with each other)

« Number of rows will be dependent on matching criteria between queries

o Number of Columns will be dependent on what columns selected in the
result set. (Merge will create a structured column as a result).

Understanding how Merge works might look a bit more complicated, but it
will be very easy with an example, let’s have a look at that in action;
In addition to tables in the first example, consider that there is another table

for Course’s details as below:

ID Ml AB- Title B A& Timing B 1% capaciy |
1 Math Q1 2017 15
2 Physics Q12017 5
3 English Q1 2017 25

Now if | want to combine Course query with the Appended result of

courseXstudents to see which students are part of which course with all details

in each row, | need to use Merge Queries. Here is the appended result again;
(1] - ABC Firstname = ABC Lastname ﬂ ABC Course =

1 Reza Rad Math
2 Mike Wioody Math
3 limmy Mitchel Math
18 Shaun Mitchel Englizh
11 Mary Stuart English

Select Course Query first, and then Select Merge Queries (as New)
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W | | &~ < | Untitled - Query Editor _ o «

Home Transfarm Add Column View . o

Ex' [b. D El I:Is, D [ Properties I:I Ly ey omms 8] T = EEErElmEiieT ) Merge Queries - |
C) o 7
L — L+ 4 ®  [=} Advanced Editor x EEﬂ EEE' Al rin [F] Use First Row As Headers = EL | Merge Queries
Close&  New Recent Enter Datasource  Manage  Refresh Choose Remove  Keep Remove Split  Group &
Apply~  Source ~ Sources~ Data settings Parameters =  Preview - [0] Manage = Columns Columns~  Rows~ Rows~ Column~ By 2 Replace Values =3 Merge Queries as New

Close New Query Data Sources  Parameters Query Manage Columns Reduce Rows Transform Combine

Queries [5] < Query Settings
= [R5 v B 5 Timine Bl 123 Capacity

1 Math ail 2017 4 PROPERTIES

2 Physics Q12017
3 English a1 2017

Merging Queries require joining criteria. Joining criteria is field(s) in each
source query that should be matched with each other to build the resulting
query. In this example, | want to Merge Course query with Append1, based on

Title of the course.
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Merge
Select tables and matching columns to create a merged table,

Course -

D iming Capacity

Q12017 15
012017 5
Q12017 25

Appendl a -

D Firstname Lastname d
1 Reza Rad Math
2 | Mike Woody Math
3 | immy Mitchel Math
10 | Shaun Mitchel English
11 | Mary Stuart English
Join Kind
Left Cuter (all from first, matching from second) -

q The selection has matched 2 out of the first 3 rows, ]

I'll talk about types of join later. For now, continue the selection, and you will
see these two queries match with each other based on the Course title, result
query will be same as the first query (Course in this example), plus one
additional column named as NewColumn with a table in each cell. This is a
structured column which can be expanded into underlying tables. If you click
on an empty area of the cell containing one of these tables, you will see the

sub table underneath.
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B. 153 D - | ﬁ\B,: Title - | AB,: Timing Bl 123 Capacity - | @ NewColumn

1 Math

2 | Physics
3 | English

Firstname Lastname Course
Rad
Woody
Mitchel

Now click on Expand column icon, and expand the New Column to all

underneath table structure
M 25 Title B A Timing Bl 123 Capacity |~ | NewColumn

1 Math I kY

2 | Physics

3 English

* Expand Aggregate

¥ [Select All Columns)
¥ 1D

# Firstname

¥ Lastname

¥ Course

¥ Use original column name as prefix

Ok Cancel

The result will be a table including columns from both tables, and rows

matching with each other.

] 123 D ﬂ ABC Title ﬂ ABE Timing ﬂ 123 Capacity
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Columns in the left-hand side are coming from Course table, columns in the
right-hand side are coming from Students table. Values in the rows only
appear in matching criteria. First three rows are students of Math course, then
two students for the English course, and because there is no student for

Physics course you will see null values for students columns.

B A% timing Bl 1% capacity |

. 123 D B & Tite B A& Timing Rl 125 capacity

Merge is similar to JOIN in T-SQL

Join Types

There are six types of joins supported in Power Bl as below, depends on the
effect on the result set based on matching rows, each of these types works

differently.
Join Kind

Left Outer (all from first, matching from second) =
Left Outer (all from first, matching from second)
Right Outer (all from second, matching from first)
Full Quter (all rows from both)
Inner {only matching rows)
Left Anti (rows only in first)
Right Anti (rows only in second)

Explaining what each join type will do is a different post which | wrote about

it here. For now, this picture explains it very well:
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JOINS AND SET OPERATIONS IN RELATIONAL DATABASES

aPl DA€ _

Inner join (result similar Left outer join Right outer join
to Intersect)

@@ Q.

Full outer join Minus

Picture referenced from http://www.udel.edu/evelyn/SQL-
Class2/SQLclass2 Join.html
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Choose the Right Merge Join Type in Power Bl

Posted by Reza Rad on Jul 26, 2017

1 07/04/1776

2 03/14/1760 V— Matching F u I I O ute r

3 05/23/1784
4 09/03/1790

Not Matching

B % tastname Bl A% email [ - B A% state B 123 zipcode
J i .gov 3200 Mt Vernon Hwy Mount Vernon VA
Match Ing n Jjadams@usa.gov 1250 Hancock St Quincy MA

tjefferson@usa.gov 931 Thomas Jefferson Pkwy Charlottesville VA

Not Matching

Previously | have written a blog post explaining two ways of combining data

sets; Append vs. Merge. In this post, | want to explain in details what is the

difference between all types of Merge Type and explaining how to choose the
right merge (or Join) type. These Merge types are very similar to join types in
relational databases. Because many of people who work with Power Bl might
not have experience working with relational databases, so | think this post is a
good explanation in details what are these types and when to use them. If you

want to learn more about Power Bl: read Power Bl book from Rookie to Rock

Star.

What is Merge?

Combining two data sets can be done in multiple ways. One of the ways of
combining data sets is Merging datasets. Merge is similar to Join in relational
databases. Merging two data sets requires some joining fields, and the result

will be combined set of columns from both data sets.
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M A% order date Bl 12 amount Bl 123 customeria  |§I

1 07/04/1776 234.56 1

2 03/14/1760 785 3 M e r e
3 05/23/1784 122 2 g

4 09/03/1790 655 3

1

A

Bl A% ety [ B state Bl 123 zipcode

B 2% address

B A% order_date [l 1.2 amount [l 123 customer_id [l A% first_name [l A% tast_name Rl A% email

1 07/04/1776 23456 1 George gov 3200 Mt Vernon Hwy Mount Vernon VA 22121
2 03/14/1760 785 3 Thomas lefferson tjefferson@usa.gov 931 Thomas Jefferson Pkwy  Charlottesville VA 22902
4 09/03/1790 65.5 3 Thomas Jefferson tjefferson@usa.gov 931 Thomas Jefferson Pkwy  Charlottesville VA 22902
3 05/23/1784 124 2 John Adams jadams@usa.gov 1250 Hancock St Quincy MA 2169

|

L

| - R O - |

customer_id M 2% first_name 2% tast_name  [Rll A% email B ~% address | - P B A% stae
1 George Washington gwashington@usa.gov 3200 Mt Vernon Hwy Mount Vernon VA 22121
2 John Adams jadams@usa.gov 1250 Hancock St Quincy MA 2169
3 Thomas Jefferson tjefferson@usa.gov 931 Thomas Jefferson Pkwy Charlottesville VA 22902
4 James Madison Jjmadison@usa.gov 11350 Constitution Hwy Orange VA 22960
5 James Monroe jmonroe@usa.gov 2050 James Monroe Parkway | Charlottesville VA 22902

Let's go through it with an example;
Consider two data tables as below
*Data tables are sourced from . Download it from the link at the
top of this post.

Customers Table:

state jd zipcode |id

customer_id i first_name |

last_name jd email

1 George Washington pwashington@usa.gov 3200 Mt Vernon Hwy Mount Vernon VA 22121
2 John Adams jadams@usa.gov 1250 Hancock 5t Quincy MA 2169
3 Thomas Jefferson tjefferson@usa.gov 931 Thomas Jefferson Pkwy  Charlottesville vaA 22502
4 James Madison jmadison@usa.gov 11350 Constitution Hwy Orange VA 22960
5 James Maonrae jmonroe@usa.gov 2050 James Monroe Parkway Charlottesville VA 22502,

Orders Table:

order_id i order_date f amount g customer_id |ig

1 07/04/1776
2 03/14/1760
3 05/23/1784
4 09/03/1790

$234.56
$78.50
$124.00
$65.50

LRSI L R T

Merging these two tables, gives you a dataset with the combined set of

columns like below;

order_id
1 07/04/1776 234.56
2 03/14/1760 785
4 09/03/1790 65.5
3 05/23/1784 124

1 George
3| Thomas
3 Thomas

2 lohn

Washington
Jefferson
Jefferson

Adams

- ABC order_date - 1.2 amount - 123 customer_id - ABC first_name - ABC last_name - ABC email

B 45 adaress

gwashington@usa.gov | 3200 Mt Vernon Hwy

tjefferson@usa.gov
tjefferson@usa.gov

jadams@usa gov

931 Thomas Jefferson Pkwy
931 Thomas lefferson Pkwy
1250 Hancock St

B Bty Bl B swae B 125 zipeoce |
Mount Vernon VA 22121
Charlottesville VA 22502
Chariottesville VA 22902
Quincy MA 2169
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For merging data sets, you need to have some joining fields. In this example
the joining field is customer_id. To get a data set that includes all columns
from both tables based on customer_id relationship, this is how you can join

tables to each other:
How to Merge Queries

Select the first query (for this example: Orders), and then from the home tab,

Merge queries. There are two options here:
« Merge Queries: This will amend the existing query (orders), to be the result

of Merging.
« Merge Queries as New: This will not change the existing query. It will create
a reference from it, and the result of merging would be another query.

Select Merge Queries as New.
ansfarm Add Column View
=% D D D [‘\ D g Properties I:I Lpd |_ o/ S Y Data Type: Whole Mumber =
=t O] & [} Advanced Editor x HH HH ARRLLE = [T] Use First Row as Headers ~
Choose  Remove Keep Remove Split Group
olum mns~ Rows~ Rows~ Column~ By 3ReplaceValues

L Merge Queries]
B Merge Queries

Close & New Recent  Enter Data source Manage Refresh
Apply~  Source~ Sources~ Data etting Parameters =  Preview = =1
Close Mew Query Data Sources  Parameters Query Manage Columns Reduce Rows Sort

Manage ~
Transform Combine
type text}, {"amount”, type number}, {"customer_id",

Queries [3] < = Table.TransformColumnTypes(#"Promoted Headers”,{{"order_id", Ints4.Type}, {"order_date",

B Customers
1 07/04/1776

| FR Orders 2 2 03/14/1760

In the Merge configuration window, select the second table (Customers), then

select the joining the field in each table (Customer_id). You will also see a

number of matching rows as extra information there.
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Merge

Select tables and matching columns to create a merged table.

| Orders o - [g

order_id order_date amount
1 07/04/1776 234.56 1
2 03/14/1760 785 3
3 05/23/1784 124 2
4| 09/03/1790 655 3

| Customers e - [3

customer_id first_name last_name email address city state
1| George Washington | gwashington@usa gov | 3200 Mt Vernon Hwy Mount Vernon | VA
o 2| lohn Adams jadams@usa.gov 1250 Hancock 5t Quincy MA
3| Thomas Jefferson tjefferson@usa.gov 931 Thomas Jefferson Pkwy | Charlottesville WA
4| lames Madison jmadison@usa.gov 11350 Constitution Hwy Orange VA
5| James Monroe jmenroe@usa.gov 2050 James Monroe Parkway | Charlottesville | WA
< >
Jain Kind
| Left Quter (all from first, matching from second) -

% The selection has matched 4 out of the first 4 rows. ok Cancel

The result of this operation will be a new query named as Merge1, which has

the combined result of these two queries.

B~ 123 order_id - ABE order_date - 1.2 amount n 123 customer_id - @ Customers

PR Customers 1| 07/04/1776
@ Orders 7 2 03/14/1760
BB Mergel 2 4 09/03/1790

3/ 05/23/1784

customer_id first_name last_name email address city Zipcode

1|George Washington gwashington@usa.gov 3200 Mt Vernon Hwy Mount Vernon VA 22121

The table in Customers column is a sub table from customer table for records

matching with that customer_id. You can then expand it to columns you want;
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B 173 order_id B A order_date B 1.2 amount | 123 customer_id
1 07/04/1776
2 03/141760
4 09/03/1790
3 05/23/1784 (Select All Colurnns)

c 0 [

* Expand Aggregate

first_name
last_name
email
address
city

state

¥ zipcode

Use ariginal column name as prefix

oK

and the final result will be now all columns in one query;

. 1% oderid Bl A% order dare 12 amoum [ 12 customer o |l SR e [~ [ address [~ ey

1 1 07/04/1776 23456 1 George Washington gwashington@usagov 3200 Mt Vernon Hwy Mount Vernon
2| 03/14/1760 785 3 Thomas Jeffersan tjefferson@usa.gov 931 Thomas Jefferson Pkwy  Charlottesville
4 0/03/1790 65.5 3 Thomas Jefferson tjefferson@usa.gov 931 Thomas Jefferson Pkwy  Chariomtesville
4 3| 05/23/1784 124 2 John Adams jadams@usa.gov 1250 Hancock St Quincy

This process is called Merge Join. However, there are some configurations you
can do for this;

Merging Based on Multiple Columns

You can easily use multiple columns for merging two datasets. Just select

them in order with holding Ctrl key of the keyboard.
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Merge
Select tables and matching columns to create a merged ta
Orders -
1| 07/04/1776 234.56
2 | 03/14/1760 78.5 3
3| 05/23/1784 124 2
4| 09/03/1790 65.5 3

This method can be really helpful because the relationship tab in Power BI
Desktop doesn't allow you to create a relationship based on multiple columns.
In Power Query, however, you can create the merge and create a unique field
for the relationship in Power Bl Desktop. Here is my blog post about it.

Merge Types

In addition to the merging column (or joining field); the type of Merge is very
important. You can get a totally different result set with choosing a different

type of merge. Here is where you can see the Join Kind (or Merge Type);
Join Kind

Inner {only matching rows) -

Left Outer (all from first, matching from second)

Right Quter (all from second, matching from first) te
Full Quter (all rows from both)

Inner {enly matching rows)
Left Anti (rows only in first)
Right Anti (rows only in second)

At the moment of writing this blog post, there are six types of joins. About a

year ago or even before that fewer number of joins were available. However,

you could always choose your Join type in Power Query M script.

Every one of these joins gets a different result set, let's see what their

difference is.

172|Page


http://radacad.com/relationship-in-power-bi-with-multiple-columns
http://radacad.com/how-to-change-joining-types-in-power-bi-and-power-query
http://radacad.com/wp-content/uploads/2017/07/2017-07-26_09h34_45.png
http://radacad.com/wp-content/uploads/2017/07/2017-07-26_09h37_41.png

Power Bl from Rookie to Rock Star — Book 3: Power Query and Data Transformation in Power B RADACAD

Left and Right

To start, you need to know the concept of Left and Right tables (or queries).
When you merge two data sets, the first query is considered as LEFT and the
second as RIGHT.

Merge
Select tables and matching columns to create a merged table.
= | =
order_id order_date amount customer_id
1 07/04/1776 23456 1
2| 03/14/1760 785 3
3| 05/23/1784 124 2
4 | 09/03,/1790 65.5 3
lLCustcmers 1 RlGHT -
customer_id first_name last_name email address
1 George Washington | gwashington@usa.gov | 3200 Mt Ven
2 lohn Adams jadams@usa.gov 1250 Hancoc
3 Thomas Jefferson tjefferson@usa.gov 931 Thomas
4| lames Madison jmadison@usa_gov 11350 Consti
5 lames Maonroe jmonroe@usa.gov 2050 James |

<

In the example above; Orders is LEFT query, and Customers is the RIGHT
query. You can change them if you want of course. Understanding this is
important because most of Join Kinds works with the concept of left or right

or both.
Left Outer (All from first, matching from second)

The first type of Join/Merge is Left Outer. This means the LEFT query is the
important one. All records from this query (LEFT or FIRST) will be shown in the
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result set plus their matching rows in the right (or second table). This type of
join is the default type. If you don't specify the Join Kind, it will always be Left
Outer.

For example in the first Merge example we have done, you can see that the
result set is four records, representing four records from the left table (orders),

and their matching rows in the customer table.

1 07/04/1776
2 03/14/1760 785
3 05/23/1784 124
4 09/03/1790

LEFT Quter

@ N ow e

r_date [l 1.2 amoun t [l 1% customerid Rl A% first_name
‘ 1 07/04/1776 234.56) 1 George | 3200 Mt ‘Mount Vernon VA 22121/

2 03/14/1760 785 3 Thomas Jefferson 931 VA 22902
4"‘ 4 09/03/1790 655 3 Thomas Jefferson 931 C v VA 22502

3 05/23/1784 124 2 John Adams jadams@usa.gov ) Hancock St Quiney MA 2169|
5 9/04/2000 100|

M h . v 3200 Mt Vernon Hwy Mount Vernon
atc Ing Jjadams@usa gov 1250 Hancock St Quincy

tjefferson@usa.gov 931 Thomas Jefferson Pkwy Charlottesville

Not Matching

As you can see in the screenshot above; there are two customers who won't
be in the result set. Customers with id 4 and 5. because these rows are not
matching with the customer_id field in the orders table. In LEFT Outer merge,

only records from Left table with matching rows of the right table will be

selected.
Right Outer (all rows from second, matching from first)

Sometimes you need to fetch all rows from the second table, regardless if they
exist in the first table or not. In that case, you would need to use another type
of Join called Right Outer. With this type of Join, you get all rows from the
RIGHT (or second) table, with their matching rows from left (or first table).

Here is an example:
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B 2% order_date [ - |

oo = S| | Matching RIGHT Outer

3 05/23/1784 124
‘Not Matching .

4 03/03/1790
‘Washington gwashington @usa_gov 3200 Mt Vernon Hwy Mount Vernon

B 12 amount B 123 customer_id

@

~N

Jefferson tjefferson@usa.gov 931 Thomas Jefferson Piwy  Chariottesville

Jefferson tefferson@usa.gov 931 Thomas Jefferson Pkwy  Charlottesville

Adams jadams@usa.gov 1250 Hancock St Quincy
Madison imadison@usa.gov 11350 Constitution Hwy Orange

jmonroe@usa.gov 2050 James Monroe Parkway  Chariottesville

DO IR -8 first name [l A% tast name Rl A% email B A& address B A% Gty B A% state Bl 1% dpcode @
Washington gwashington@usa.gov 3200 Mt Vernon Hwy Mount Vernon

Adams jadams@usa gov 1250 Hancock St Quincy
lefferson tjefferson@usa.gov 931 Thomas Jefferson Pkwy Charlottesville
Madison imadison@usa.gov 11350 Constitution Hwy Orange

Monroe jmonroe@usa.gov 2050 James Monroe Parkway  Charlottesville

As you can see in the above screenshot; all rows from customers table is
showed in the result set. However only four rows of that are matching with the
orders table. If there is a record in orders table that doesn’t match it will come

as Null (two red rows in the result set).
Full Outer (all rows from both)

This type of join/merge is normally the safest among all. This will return all
rows from both tables (matching and non-matching). You will have all rows
from a first table, and all rows from the second table, and all matching rows.

With this method, you won't lose any records.

175|Page


http://radacad.com/wp-content/uploads/2017/07/2017-07-26_10h20_27.png

.
"
Power Bl from Rookie to Rock Star — Book 3: Power Query and Data Transformation in Power Bl RADACAD

B 15 order date |l 12 amoumt Bl 123 customeria [l

1 07/04/1776 23456

2 03/14/1750 S Matching F u I I O Ute r

3 05/23/1784 124]
4 09/03/1790

Not Matching

EOC R 25 first_name Bl 2% tast_name B A8 email B <& address B 8 ciry
i gov 3200 Mt Vernon Hwy Mount Vernon
Match ing jadams@usa gov 1250 Hancack St Quincy

tjefferson@usa.gov 931 Thomas Jefferson Pkwy Charlottesville

Not Matching

This result set as you can see is seven rows. Four rows matching in both tables.
2 rows only in the customer table, but not in the orders table. One row only in

orders table, but not in the customers table.
Inner (only matching rows)

This method only selects matching rows. You will not have any record with null
values (because these records generated as a result of not matching). Here is

an example;
B 25 order_date [ 12 amoumt |l 123 customer_i

1 07/04/1776 23456/ I
2 03/14/1760 78.5) .

2 Matching nner
3 05/23/1784 124
4 09/03/1790 65.5|

Not Matching

R IR % order_date Bl 12 amount [Rll 123 customer id [Rll A% first_name [El A% lest_name Bl A% email - B A% city B A% state B 123 zipcode K3

B A% tast_name Bl AB- email B A% address & i B A% state B 123 zipcode
i i gov 3200 Mt Vernon Hwy Mount Vernon VA
Matching jadams@usa.gov 1250 Hancock St Quincy MA

tjefferson@usa.gov 931 Thomas Jefferson Pkwy Charlottesville VA

Not Matching
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There are only four rows that are matching between two tables. Rows with
customer_id 1, 2, and 3. all not matching rows will be excluded from the result

set.
Let Anti (rows only in first)

If you are only interested in rows from the LEFT (first) table, then this is the
option to select. This means rows that are in the first table and DO NOT match
with the second table. So, only Not matching rows from the first table. With
Anti options, you always get null for the second data set, because these rows
don't exist there. Anti options are good for finding rows that exist in one table

but not in the other one. Here is an example:

M A% order_date |l 1.2 amount 123 customer_id
1 07/04/1776 234.56
2 03/14/1760 785
3 05/23/1784 124
4 09/03/1790 65.5

I ) [ 1

[

Left Anti

Matching

o fw N ow

Not Matching

123 order id  [Rll A% order date R 12 amount |l 125 customerid [ A% firstname [ A% tastname R A% email B 5 address

M A% first name Bl A% tast_name Bl A% email B A% address B A% iy B A% state B 123 zipcode |
1 George Washington gwashington@usa.gov 3200 Mt Vernon Hwy Mount Vernon VA 22121

2 John Adams jadams@usa.gov 1250 Hancock St Quincy MA 2169
3 Thomas Jefferson tjefferson@usa.gov 931 Thomas Jefferson Pkwy  Charlottesville VA 22902
4 James Madison jmadison@usa.gov 11350 Constitution Hwy Orange VA 22960

5 James Monroe jmonroe@usa.gov 2050 James Monroe Parkway  Charlottesville VA 22902

This will find the only one row that exists in the Orders table and does not

match with any of the rows in the customer's table.
Right Anti (rows only in second)

Similar to Left Anti; this method will give you only not matching rows.
However, this time from the second (Right) table. You can find out what rows

in the right table are not matching with the left table. Here is the example;
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B 25 order_date  |fll 1.2 amount  |§ll 123 customerid |l
1 07/04/1776 234.56
2 03/14/1760 785
3 05/23/1784 124
4 09/03/1790 655
5 9/04/2000 100

Right Anti

A W N W e

B 2% tast_name Bl A8 email B <& address B & city B A% state 12 zipcode |
) i gov 3200 Mt Vernon Hwy Mount Vernon VA
MatCh 1 ng | Adams Jjadams@usa.gov 1250 Hancock St Quincy MA

Jefferson tjefferson@usa.gov 931 Thomas Jefferson Pkwy Charlottesville VA

Not Matching

This result set is all rows from the customer table (right table) that does NOT

match with orders (first table).

Summary

Different Join Kinds in Merge returns a different result set. Make sure to select

the right join kind to avoid any issues later. There are six types of joins as

below;
Left Outer: Rows from left table and matching with the right
Right Outer: Rows from right table and matching with the left
Full Outer: Rows from both tables (matching or not matching)
Inner: Only matching rows from both tables
Left Anti: Not matching rows from the left table
Right Anti: Not matching rows from the right table
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LEFT Quter RIGHT Quter

‘ Full Outer ‘

All rows from left and matching from right All rows from right and matching from left

All rows from both: matching and not matching

Inner

Left Anti Right Anti

. e .

Not matching rows from left Not matching rows from right
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How to Change Joining Types in Power Bl and

Power Query
POSte.?[PX.ﬁE’,Zq“RPd onJul 31, 2015

&t e -

Colombia  COL 5 12 12 4
Brazil BRA 7 1 11 14
France FRA 5 10 g 3
L4 >
[ Join Kind |

Left Outer (all from first, matching fr.. =

Left Outer (all from first, matching from second)
| Right Outer (all from second, matching from first) oK Cancel

Full Quter (all rows from both)

Inner (only matching rows)

Argen . L. 1 ] 0 Win
g Left Anti (rows only in first) :

Nigeri . - ; Herzegovina 1 o 0 Win
T Right Anti (rows only in second) €

Gerrmm v r F o = i) o 1 Draw

Joining tables is not a new concept, | bet all readers of my blog at least have a
clue about that. However there are different types of joins, and applying these
types of Joins are not all possible through Power Query GUI.

, however, you might like to know
how to apply that in the Power Query. The trick is that M is your friend, You
can do whatever you want behind the scenes with M script.
| don't want to go through the details of explaining every join type here. The

picture below illustrated it perfectly;
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JOINS AND SET OPERATIONS IN RELATIONAL DATABASES

aPl DA€ _

Inner join (result similar
to Intersect)

Full outer join

Left outer join

Right outer join

@@ Q.

Minus

Picture referenced from http://www.udel.edu/evelyn/SQL-

Class2/SQLclass2 Join.html

Now let's see how to use joins through Power Bl and Power Query;

Power BI Desktop

In Power Bl Desktop you can join two tables with Merge menu item in the

Query Editor, in Home tab, Under Combine, Merge Queries.

Wl

Taklel - Query Editor

File Hame Transform Add Calumn Wiew

=% ER i
G L GEeee. B

Close & Flew Recent Refresh Choose  Remawe

Load~  Source ¥ Sources ™  Preview ™ Columns Columns =

Clase Mew Query Manage Calumns

ey, s B Remove Duplicates

?l v g Drata Type: Text + ,;FgMerge Queries

% [ ] ﬁ Use First Rowe A5 Headers + z Append Cueries
split Grou

Coll’jmn - By " L5 Replace values +4 Comhbine Binaties

Sort Transfarm Combine

The Merge Window will appear with the ability to select the first table (Left

part of the join), and the second table (Right part of the join). You can choose

columns that you want to participate as joining key within an order (you can

choose multiple columns with Ctrl Key). And there is join kindly that you can

choose.
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Merge

Select a table and matching columns to create a merged table.

Arg
Mig

e

Venue Stage Match Team 1 Result 1 Result 2 Team 2 Win Loss Draw Resu
Arena Corinthians  Group A 1 Brazil 3 1 | Croatia 1 0 0| Win
Arena das Dunas  Group A 2 Mexico 1 0 Camerocon 1 0 0 Win
Arema Fonte Nova Group B 3 Spain 1 5 Netherlands 0 1 0 Lloss
Arema Pantanal Group B 4 Chile 3 1 Australia 1 0 0 Win
Estadio Mineirdo  Group C 5 Colombia 3 0 Gresce 1 0 0 Win
< >
TeamGoals e
Teams~v Teamsav2 Matches Playedsv Goals forav Goals scoredav Goals Againstar Penalty goalsv
Germany GER 7 18 18 4
Metherlands NED 7 15 15 4
Colombia CoL 5 12 12 4
Brazil BERA 7 11 11 14
France FRA 5 10 &8 3
< >
Jain Kind
Left Outer (all from first, matching fr.. =
Left OQuter (all from first, matching from second)
| Right Quter (all from second, matching from first) oK Cancel
Full Quter (all rows from both)
Inner (only matching rows)
i Left Anti (rows only in first) ! 0| Win
:ril Right Anti (rows only in second) rifrzegovina ! 0| Win
BT o - 0 1 Draw

Gert

The default behavior is left outer join, which means all records from the first

table if there is any record in the first table that matches record(s) in the

second table it would be listed as well.

After joining tables, the second table will appear as a field that has table value

in its cells. What you need to do is to select columns that you want to show in

the result set.
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£. Employee ﬂ Education n
PHD

MisC

Bachelor

Diploma

2 Queries

&l Education
CEAEE

i Table2
* Expand Aggregate

(Select All Calumns)

¥ Use original column name as prefix

OK

You can also choose from one of the other join types as mentioned below:
o Left Outer (all from first, matching from second): this option was the default

behavior previously within Merge dialog
« Right Outer (all from second, matching from first)
o Full Outer (all rows from both)

« Inner (only matching rows); this option was available previously through

“Choose only matching rows” option in Merge dialog
« Left Anti (rows only in first)
« Right Anti (rows only in second)

Power Query

At the time of writing this blog post, The Power Query Editor (GUI) only

supports two types of joins mentioned above: Left Join, and Inner Join.
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You should follow the same path through Merge Queries, and then you will

see joining options as below:

PAGE LAYOUT FORMULAS DATA REVIEW VIEW LOAD TEST POWER QUERY TEAM GUEPb DESIGN

= i
9E| s L&
Merge [Append  Share
Combine Share
x
fe || Rank

Merge o

Select tables and matching columns to create a merged table.

ik Redemption

Top 230 -
r:Partll Rank Title Year IMDb Rating
nt 1 The Shawshank Redemption 1584 92
2 The Godfather 1972 92
Bad and the Ugly 3 The Godfather: Part || 1974 9
E 4 The Dark Knight 2008 £
5 Pulp Fiction 1954 EE

e Rings: The Return of the King

e Rings: The Fellowship of the Ring

Highest- ing films - Highest-gro... ~
sode V - The Empire Strikes Back ghest-grossing Tims - Fighest-gro

Rank Title ‘Worldwide gross Year
rthe Cuckoo's Nest 1 Avatar $2,782,275,172 2009
2 Titanic $2,186,772,302 1997
5 Marvel's The Avengers $1,511,757,910 2012
e Rings: The Two Towers 4 Harry Potter and the Deathly Hallows — Part 2 $1,341,511,219 2011
sode |V - A New Hope 5 Iron Man 3 $1,215,439,994 2013

i
Only include matching rows

sects | The selection has matched 9 out of the first 250 rows. Cancel
‘ime in the West
‘the Lambs

As you see the default behavior is Left join. You can change it to inner join

with selecting “Only include matching rows".

Change Through M
You can apply any join type that you want simply by going to advanced editor,

and changing the M script as below:

Go to View tab, and click on Advanced Editor:

Home Transform Add Column Wiy
D D Farmula Bar

Cuery (Advanced
Lettings| Editor

Shion
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In the Advanced Editor query window, you can see the M script that builds the

result set. Find the join function and change the JoinKind.
Advanced Editor

Table?

let
Source = Excel.Workbook(File.Contents{"C:\Users\adm_radriDocumentsijoin.xlsx™), null, trus),
Table2_Table = Source{[Item="Table2",Kind="Tsble"]}[Datal,
#"Changed Type" = Table.TransformColumnTypes(Table2_Table, {{"Employee", type text}, {"Education™, type text}}),
#"Merged Queries™ = Table.NestedJoin{#"Changed Type",{"Employes"},Tablel, {"Employee"}, "NewColumn™,JoinkKind.FullOuter),
#"Expanded MewColumn" = Table.ExpandTableColumn(#"Merged Queries", "NewColumn", {"City"}, {"MewColumn.City"})

in
#"Expanded Wewlolumn"|

JoinKind is an enumeration type that can have below values:
« JoinKind.Inner=0

« JoinKind.LeftOuter=1

« JoinKind.RightOuter=2

« JoinKind.FullOuter=3

« JoinKind.LeftAnti=4

« JoinKind.RightAnti=5

So you can change it as you want.
This feature | reckon soon will be available on Power Query Editor GUI as well,

but till that time the above description hopefully helps you in any situation

that you want to set a join type.
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Find Mismatch Rows with Power Query in

Power Bl
Posted by Reza Rad on Aug 20, 2018

Merge

Select tables and matching columns to create a merged table.

|_Cu5tom er table from website - [%

Cusgbmerkey Firstame MiddleName Lastiame EmailAddress

11000 Jon W Yang jon24@adventure-works.com
11001 Eugene L Huang eugenell@adventure-works.com
11002 Ruben null | Tarres ruben35@adventure-works.com
11003 Christy null | Zhu christy12@adventure-works.com
11004 Elizabeth nuil | Johnson elizabeth5@adventure-works.com
|_Custom er table from application g [3

CustomerKey FirstMame MiddleMName Lastiame BirthDate MaritalStatus Suffix Gender

11000 Jon v Yang 8/04/1366 | M nulf | M
11001 Eugene L Huang 14/05/1965 5 null | M
11002 Ruben null | Torres 12/08/1965 M null | M
11003 Christy null | Zhu 15/02/1968 5 nuii | F
11004 Elizabeth null | Johnson £/08/1968 5 null | F
Jain Kind
Left Anti (rows only in first) &

'ﬂ' The selection has matched 18476 out of the first 18480 rows. oK Cancel

Finding rows that are in one table, but not the other is one of the most
common scenarios happening in any data related applications. You may have
customer records coming from two sources, and want to find data rows that
exist in one, but not the other. In Power Query, you can use Merge to combine

data tables. Merge can be also used for finding mismatch records. You will

learn through this blog post, how in Power Query you can find out which
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records are missing with Merge, and then report it in Power Bl. To learn more

about Power BI, read Power Bl book from Rookie to Rock Star.

Sample Data Tables

In this sample scenario, | have two customer tables; one customer table is
coming from the website, and another customer table coming from an

application. Here is the customer table from the website:

CustomerKey  FirstName MiddleName  LastName EmailAddress
11000 Jon \' Yang Jon24@adventure-works.com
11001 Eugene L Huang ‘eugeneld@adventure-works.com
11002 Ruben Tarres _rubenBS@adventure—works.com
11003 Christy Zhu (christyl2@adventure-works.com
11004 Elizabeth lohnson _eIizabethS@adventure—warks.com
11005 Julio Ruiz Juliol@adventure-works.com
11006 Janet G Alvarez _janetﬁ@adventure—works.com
11007 Marco Mehta ‘marcold@adventure-works.com
11008 Rob Verhoff _mbd@adventure—works.com
11013 lan W Jenkins Jiand7@adventure-works.com
11014 Sydney Bennett sydney23@adventure-works.com
11015 Chloe Young chloe23@adventure-works.com
11016 Wyatt L Hill wyatt32@adventure-works.com
11017 Shannon Wang shannonl@adventure-works.com

And the other table that comes from the application:

CustomerKey  FirstName MiddleName BirthDate  MaritalStatus  Suffix
11000 Jon v Yang i 8/04/1966 M M
11001 Eugene L Huang | 14/05/1965 S M
11002 Ruben Torres | 12/08/1965 M M
11003 Christy Zhu | 15/02/1968 5 F
11004 Elizabeth Johnson | 8/08/1968 S F
11005 Julio Ruiz | 5/08/1965 5 M
11006 Janet G Alvarez | 6/12/1965 S F
11007 Marco Mehta | 9/05/1964 M M
11008 Rob Verhoff | 7/07/1964 5 F
11009 Shannon C Carlson | 1/04/1964 S M
11010 Jacgquelyn C Suarez | 6/02/1964 5 F
11017 Shannon Wang | 26/06/1944 S F
11018 Clarence D Rai | 9/10/1344 5 M
11019 Luke L Lal | 7/03/1978 § M
11020 Jordan C King i 20/09/1978 5 M
11021 Destiny Wilson 3/09/1978 § E
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The customer table from the website has the email address field, plus name
and CustomerKey. They table coming from the application has fields such as
birthdate, gender, and marital status, plus name and customer key. the link

field in this scenario is CustomerKey which exists in both tables.

Customerkey stName leName  LastName BirthDate  MaritalStatus _ Suffix  Gender
11000 Jon v Yang 8/04/1966 M M " "
11001 Fugene i Huang 14/05/1965 5 M CustomerKey Name  MiddleName  LastName EmailAddress
Ticoalliben p— 12/08/1965 M o 11000{)0n v Yang jon2a@adventure-works.com
11003 hristy Zhu 15/02/1968 5 B 11001 |Eugene L Huang eugenel0@adventure-works.com
FEeT TR e 8/08/1968 5 = 11002|Ruben Torres ruben35@adventure-warks.com
11005 lulio Auiz 5/08/1965 5 ™ 11003{Christy zhu christy12@adventure-works.com
TiooclBnet & P 6/12/1965 S : 1 i Johnson elizabethS@adventure-works.com
12007 arce Mehta 9/05/1964 M v 11005 [Julio Ruiz juliol@adventure-works.com
Hiooleen Verhoff Th07/1964 5 = 11006{lanet G Alvarez janety@adventure-works.com
11009 Eriaitem = T - > 11007|Marco Mehta marcol4@adventure-works.com

oI —-

11010 Jacquelyn c pp— 5/02/1964 5 i 11008Rob Verhoff robd@adventure-works.com
11027/ bhannon Wang 26/06/1544 5 B 11013{lan M Jenkins ian47@adventure-works.com
11018 Blarence D v 9/10/1344 5 o 11014{Sydney Bennett sydney23@adventure-works.com
11019 fuke i Lal 7i03/1978)5 ™ 11015|Chloe Young chloe23@adventure-works.com
11020 Jordan c King R TS M 1 y L Hill wyatt32@adventure-works.com
11021 bestiny Wilsan 3/09/1978 5 B 11017{Shannon Wang shannon1@adventure-works.com
e i & Zhang 12/10/1978 M o 11018Clarence D Rai clarence32@adventure-works.com
11023 beth M Edwards 11/10/1578 M M 11019|Luke L Lal luke18@adventure-works.com
ioaalk i = 17/09/1972 W = 11020{Jordan € King jordan73@adventure-works.com
11025 hlejandro Beck 231211945/ M 11021 |Destiny Wilson destiny7@adventure-works.com
e e &0 3/04/1945 5 o 11022|Ethan G Zhang ethan20@adventure-works.com
11027 |essie R Zhao 7/12/1946 M " 11023[Seth M Edwards seth46@adventure-works.com
11028 Jin Fr 11/04/19a8 M : 11024|Russell Xie russell7@adventure-works.com
11029 Jimmy . Moreno 21/12/1945)M ™ 11025|Alejandro Beck alejandrods@adventure-works.com
11020 Bethany G Yuan 22/02/1547 M F 11026|Harold Sai harold3@adventure-works.com
11031 Fheresa G Ramos 22/08/1547 W E 11027|Jessie R Zhso jessiel6@adventure-works.com
s lenie peve— 11/05/1947 M : 11028111 Jimenez jilll3@adventure-works.com
11033 |aime Nath 23/09/1547 M " 11029 limmy L Moreno jimmy9@adventure-works.com
11024 Eoony - 15/06/1547 M = 11030|Bethany G Yuan bethanyl0@adventure-works.com
11035 fvendy Dominguez :‘24/02/1‘348.M E 11031{Theresa G Ramos theresal3@adventure-works.com
11036 Jennifer [+ Russell 18/12/1978 M F
11037 £hloe M Garcia 27/11/1977 S F

Merge in Power Query

Previously | have explained
. 1 also explained in another blog post, about
. In this example, you would find a couple of those join kinds
useful; Left Anti Join, and Right Anti Join. In Below Power Query example, |

read the data from both tables, and | merge them;

#l | [ = | Untitled - Power Query Editor

Home Transform Add Column View Help
=X D D D D [z Properties L ool
- £ & x BB

DAdvanced Editor ¥
Close & New Recent  Enter Data source Refresh Choose  Remove Keep Remove Split Group 1
Apply~  Source - Sources - Data settings Preview~ ] Manage ~ Columns ~ Columns = Rows~ Rows~ Column= By 33 ReplaceValug 5;'; Merge Queries as New

¥ % Data Type: Whale Mumber = Eﬁ Merge Queries]
i P Use First Row jas t B2 Merge Queries

Close New Query Data Sources Query Manage Columns Reduce Rows Sort Transform

Queries [2] £

= Table.TransformColumnTypes(#"Promoted Headers",{{"Customerkey", Inté4.Type}, {"FirstMName", type text}, {"MiddleName'

: || E- AB( FirstName B 2% miodiename [l A% Lastvame Bl EE girhDate Rl A% MaritalStatus 155 suffix
@ Customer table from application
11000 Jon v Yang 8/04/1966 M null M

E ‘Customer table from website

11001 Eugene L Huang 14/05/1965 5 null M
11002 Ruben null | Torres 12/08/1965 | M null M
11003 Christy null Zhu 15/02/1968 S null F
11004 Elizabeth null | Johnson 8/08/1968 S null F
11005 lulic null Ruiz 5/08/1965 5 null M
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Left Anti Join: Records Only in the First Table

When | merge these two queries, | select Left Anti Join, that gives me rows

that exist only in the first table (customer table from application):
Merge

Select tables and matching columns to create a merged table.

Customer table from application e o [3

FirstName MiddleName Lastiame BirthDate MaritalStatus Suffix Gender

B CustomerKey

on W fang &/04/1966 M null | M
Eugene L Huang 14/05/1965 5 null | M
Ruben null | Torres 12/08/1965 M null | M
Christy null | Zhu 15/02/1968 5 nuli | F
Elizabeth nufl | Johmson 8/08/1968 5 null | F

Customer table from website - o [g

Firstame MiddleName Lastiame EmailAddress

Jon v Yang jon24@adventure-works.com
Eugene L Huang eugenell@adventure-works.com
Ruben null | Torres ruben3>@adventure-warks.com
Christy null | Zhu christyl2@adventure-works.com

Elizabeth null | Johnson elizabeth5S@adventure-works.com

Join Kind
Left Anti (rows only in first) -

ﬂ The selection has matched 18476 out of the first 18478 rows.

e Ok Cancel

This will give you only rows that exist in the first table “Customer table from

. . "
application.
. Aﬂc FirstName - Aﬂc MiddleName - ABC LastName - @ BirthDate - ABC MaritalStatus - ﬁi Suffix ﬂ ABC Gender - @ ‘Customer table from website

11009 Shannon (Carlson 1/04/1964 5
11010 Jacquelyn Suarez 6/02/1964 S

Then you can remove the last column in the output because the table value

would not have any rows (this are mismatch rows)
BE- 123 Customerkey - ABE FirstName - ;ch MiddleName - ;ch LastName - m BirthDate ﬂ ABE MaritalStatus - ﬁ; Suffix -

11009 Shannon C Carlsen 1/04/1964 | 5 null M

1
2 11010 Jacquelyn [+ Suarez 6/02/1964 5 null F
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Right Anti Join: Records Only in the Second Table

The same Approach can be used for rows that exist only in the second table,

using the Right Anti Join
Merge

Select tables and matching columns to create a merged table.

Customer table from application < [3

CustomerKey FirstName MiddleMame LastMame BirthDate MaritalStatus Suffix Gender

11000 Jon W fang &/04/1966 M null | M

11001 Eugens L Huang 14/05/1965 5 null | M

11002 Ruben null | Torres 12/08/1965 M null | M

11003 Christy null | Zhu 15/02/1968 5 nuli | F

11004 Elizabeth nufl | Johmson 8/08/1968 5 null | F
Customer table from website -

CustomerKey Firstame MiddleName Lastiame EmailAddress

11000 Jon v Yang jon24@adventure-works.com
11001 Eugene L Huang eugenell@adventure-works.com
11002 Ruben null | Torres ruben3s@adventure-works.com
11003 Christy null | Zhu christyl2@adventure-works.com
11004 Elizabeth null | Johnson elizabeth5 @adventure-works.com
Jain Kind
Right Anti (rows only in second) : -

Ok Cancel

But right Anti Join will give you a result which looks a bit weird if you do not

expand the table;

B 1% Customerkey Bl A% FirstName Bl 4% MiddieName |l A% LastName Bl FE BirthDate B & MaritalStatus B 155 suffix B % Gender Bl B Customer table from website

null

You DO NEED to expand the table for the second query to get mismatch rows
when you use RIGHT ANIT Join. Which is an extra step, but still works fine.

You can remove all columns from the first table, and expand the last column;
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Customerkey - FirstName - MiddleName |~ | LastMame - EmailAddress -
11013 lan Ml Jenkins iand7 @adventure-works.com
11014 Sydney null Bennett sydney23@adventure-works.com
11015 Chloe null Young chloe23@adventure-works.com
11016 Wyatt L Hill wyatt32 @adventure-works.com

Left Anti with Changing Order of Tables; Works similar to Right Anti

Or you can switch the order of tables at the time of Merge, and use Left Anti

join to get the same output;

bt

Merge
Select tables and matching columns to create a merged table.
| Customer table from website - [3
CusgbmerKey FirstMame MiddleMName Lastiame EmailAddress

11000 Jon WV Yang jon24 @adventure-works.com

11001 Eugene L Huang eugenell@adventure-works.com

11002 Ruben null | Torres ruben35@adventure-works_com

11003 Christy null | Zhu christyl2 @adventure-works.com

11004 Elizabeth null | Johnson elizabeth5@adventure-works.com
Lﬂustom er table from application M [%

Customerkey Firstame MiddleName Lastiame BirthDate Maritalstatus Suffix Gender

11000 Jon W Yang 8/04/1966 M null | M
11001 Eugene L Huang 14/05/1965 5 null | M
11002 Ruben null | Torres 12/08/1965 M null | M
11003  Christy null | Zhu 15/02/1968 5 nuli | F
11004 Elizabeth null | Johmson 8/08/1968 5 null | F
Jain Kind
Left Anti (rows onby in first) &

ﬂ The selection has matched 18476 out of the first 18420 rows. ok Cancel

The output of this is similar to the step we have done before (it gives you the

records only in the second table “customers from the website”):
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= ,O.Bc FirstMame - ABC MiddleName ﬂ ABC LastName ﬂ ABC EmailAddress - % Customer table from application

11013 |an M Jenkins iand7 @adventure-works.com T

11014 Sydney null Bennett sydney23@adventure-works.com | T

11015 Chloe null Young chloe23@adventure-works.com

11016 Wyatt L Hill wyatt32@adventure-works.com | T
Summary

In summary, this post focused on two of the least common join types in Power
Query; Left Anti join, and Right Anti join. These two join types are very useful
when you want to find records that exist in one of the tables, but not the other
one. All you do need is to select the right order of tables and merge type in

the Merge command graphical interface. If you like

192|Page


http://radacad.com/choose-the-right-merge-join-type-in-power-bi
http://radacad.com/choose-the-right-merge-join-type-in-power-bi

Power Bl from Rookie to Rock Star — Book 3: Power Query and Data Transformation in Power B RADACAD

Dates Between Merge Join in Power Query

Posted by Reza Rad on Aug 15, 2017

Dates Between Merge with Matching Grains

. 123 CustomeriD A8 name Rl AB city

2 John Sydney

AB( Name - ABC City - @ FromDate - @ ToDate -

- ( erlD
1 1 Reza Auckiand 1/01/2017 31/12/2017 2 Jehn Sydney
2 John Sydney

2 2 lohn Sydney 1/01/2017 19/02/2U]j

2 John Melbourne 20/02/2017 31/12/201 2 ey

2 John Sydney
2 John Sydney
2 John Sydney
2 John Sydney
2 John Sydney

(-] Dates

13/02/2017
12/02/2017
13/02/2017
14/02/2017
15/02/2017
16/02/2017
17/02/2017
18/02/2017
19/02/2017

123 Productip  [§ll 123 Salesamount Kl B pare | 2 John

1 1 234 100 15/01/2017 2 John
2 2 123 20 20/01/2017 « 2 John Melbourne
3 1 4 120 14/03/2017 9 2 John Melbourne

4 2 23 60 25/04/2017 2 John
2 John Melbourne
2/ 16hn Melhourne

Using Merge in Power Query gives you the ability to join on an EQUAL join

with one or more fields between two tables. However, in some situations, you

need to do the Merge Join not based on equality of values, based on other

comparison options. One of the very common use cases is to Merge Join two

queries based on dates between. In this example, | am going to show you how

to use Merge Join to merge based on dates between. If you want to learn

more about joining tables in Power Query read . To learn more

about Power BI, read
Download Sample Data Set

Download the data set and sample from here:

Enter Your Email to download the file (required)

Download
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Problem Definition

There are some situations that you need to join two tables based on dates
between the not exact match of two dates. For example; consider scenario
below:

There are two tables; Sales table includes sales transactions by Customer,

Product, and Date. And Customer table has detailed information about

customer including ID, Name, and City. Here is a screenshot of Sales Table:
CustomeriD - 123 ProductiD ﬂ 123 SalesAmount ﬂ E Date ﬂ

1 1 234 100 15/01/2017
A 2 123 20 20/01/2017
3 1 4 120 14/03/2017
4 2 23 &0 25/04/2017

Customer’s table has the history details of changes through the time. For
example, the customer ID 2, has a track of change. John was living in Sydney

for some time, then moved to Melbourne after that.

CELE R 4B Name [l A city B EE rrompate B B Topate |

1 Reza Auckland 1/01/2017 31/12/2017
2 John Sydney 1/01/2017 18/02/201
2 John Melbourne 20/02/2017 31/12/201

The problem we are trying to solve is to join these two tables based on their
customer ID and find out the City related to that for that specific period. We
have to check the Date field from Sales Table to fit into FromDate and ToDate
of the Customer table.

Grain Matching

One of the easiest ways of matching two tables is to bring them both to the
same grain. In this example, the Sales Table is at the grain of Customer,
Product, and Date. However, the Customer table is at the grain of Customer

and a change in properties such as City. We can change the grain of the
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customer table to be on Customer and Date. That means Having one record

per every customer and every day.

Before applying this change, there is a little warning | would like to explain;

with changing grain of a table to more detailed grain, the number of rows for

that table will increase significantly. It is fine to do it as an intermediate

change, but if you want to make this change as a final query to be loaded in

Power BI, then you need to think about your approach more carefully.

Step 1: Calculating Duration

The first step in this approach is to find out how many days is the duration

between FromDate and ToDate in the customer table for each row. That

simply can be calculated with selecting two columns (First ToDate, then

FromDate), then From Add Column Tab, under Date, Subtract Days.

ol | H - 5 | Untitled - Query Editor
Home Transform Add Column (S SView

EI_‘ E i F[z) Conditional Column
fx

Column From Custom Invoke Custom
Examples ~ Column Function

T Index Column =
Duplicate Column

General

<

EEE. 1 23 CustomeriD
1
2

Queries [2]

@ Sales

@ Customer

2 John
2 John

1y Merge Columns XO

155 Extract >3
Format ab

25 Parse -

From Text

| -

Auckland

M=

Sydney

Melbourne

% Rounding
Statistics Standard Scientific

T
=

From Number

= Table.TransformColumnTypes(#"Promoted Headers",{{"CustomerID", Int&4.

- ABC Name

1 Reza

3]
1/01/2017
1/01/2017

20/02/2017

Trigonometry

Information -

F

Time Duration

ToDate (4
31/12/2017
19/02/2017
31/12/2017

Subtract Days

Age

Date Only X
{"Cit

Farse

Year

Maonth
Quarter

Week

Day

Combine [
Create a new column t

the number of days be
values in the first and :
selected columns,

Earliest

Latest

Then you will see the new column added which is the duration between From

and To dates

EEE- 1 33 CustomerlD

ABC MName

1 1 Reza
2 2 lohn
2 lohn

DateDifference -

A% City - 8 FromDate ﬂ 9 ToDate ﬂ
Auckland 1/01/2017 31/12/2017
Sydney 1/01/2017 19/02/2017
Melbourne 20/02/2017 31/12/2017

364
49
314
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Step 2: Creating List of Dates

The second step is to create a list of dates for every record, starting from
FromDate, adding one day at a time, for the number of occurrence in

DateDifference column.

There is a generator that you can easily use to create a list of dates. List. Dates
are a Power Query function which will generate a list of dates. Here is the
syntax for this table;

1 List.Dates(<start date>,<occurrence>,<duration>)

« start date in this scenario will come from FromDate column
« Occurrence would come from DateDifference plus one.
Duration should be in a day Level. Duration has 4 input arguments:

1 #duration(<day>,<hour>,<minute>,<second>)
a daily duration would be: #duration(1,0,0,0)

So, we need to add a custom column to our table;
al | [ - < | Untitled - Query Editor

Home Transform Add Column View
Erz Conditional Column . G Merge Colum
= | &l Fe & ] |,

o Index Column - 2B Extract -
Custom fInvoke Custom Format
Function L Duplicate Column -

Column Fro
Examples =

BC papse

General From Text

Queries [2] ﬁ; = Table.AddColumn(#"Change:
M A ciy

B Sales
1 Reza Auckland
|% Customer 2 lohn Sydney

EE. 123 customeriD [ AB. Name

Melbourn

The custom column expression can be as below;
1 List.Dates([FromDate],[DateDifference]+1,#duration(1,0,0,0))

| named this column as Dates.

Here is the result:
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CustomerlD - AP‘,: Name - ;:_P‘,: City - ﬁ FromDate ﬂ @ ToDate ﬂ 133 DateDifference :
Auckland 1/01/2017 31/12/2017
2 John Sydney 1/01/2017 19/02/2017 49
2 lohn Melbourne 20/02/2017 31/12/2017

20/02/2017
21/02/2017
22/02/2017
23/02/2017
24/02/2017
25/02/2017
26/02/2017
27/02/2017
28/02/2017
1/03/2017
2/03/2017
3/03/2017
4/03/2017
5/03/2017
6/03/2017
7/03/2017
8/03/2017
9/03/2017
10/03,/2017
11/03,/2017

The Dates column now has a list in every row. This list is a list of dates. Next

step is to expand it.

Step 3: Expand List to Day Level

The last step to change the grain of this table, is to expand the Dates column.

To expand, click on the Expand button.

= Table.AddColumn(#"Inserted Date Subtraction™, "Dates”, each List.Dates([FromDate], [DateDifference],#dw

. 13:,- CustomeriD ﬂ ;‘.,F',: Name - p_E;: City ﬂ @ FromDate ﬂ @ ToDate ﬂ ]33 DateDifference ﬂ  Dates |
Auckland 1/01/2017 31/12/2017 [ Expand to New Rows ]
Sydney 1/01/2017 19/02/2017 rrE—TTT—
Melbourne 20/02/2017 31/12/2017 —_—

Expanding to new rows will give you a data set with all dates;
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BE. ;1_9',: name [§ A% city B =5 rrombDate | EF ToDate B 123 DateDifference i 135 Dates

1 1 Reza Auckland 1/01/2017 31/12/2017 364 1/01/2017
2 1 Reza Auckland 1/01/2017 31/12/2017 364 2/01/2017
3 1 Reza Auckland 1/01/2017 31/12/2017 364 3/01/2017
4 1 Reza Auckland 1/01/2017 31/12/2017 364 4/01/2017
5 1 Reza Auckland 1/01/2017 31/12/2017 364 5/01/2017
6 1 Reza Auckland 1/01/2017 31/12/2017 364 6/01/2017
7 1 Reza Auckland 1/01/2017 31/12/2017 364 7/01/2017
1 Reza Auckland 1/01/2017 31/12/2017 364 8/01/2017
9 1 Reza Auckland 1/01/2017 31/12/2017 364 9/01/2017
10 1 Reza Auckland 1/01/2017 31/12/2017 364 104012017
11 1 Reza Auckland 1/01/2017 31/12/2017 364 11/01/2017

Now you can remove FromDate, ToDate, and DateDifference. We don’t need

these three columns anymore.
5. 123 CustomeriD | 2% name B A% city

Ba | ks B3 ki Ra ks R Ra R

The table above is the same customer table but on different grain. We can
now easily see on which dates John was in Sydney, and which dates in
Melbourne. This table now can be easily merged with the sales table.
Merging Tables on the Same Grain

When both tables are at the same grain, then you can easily merge them.
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X
Merge
Select tables and matching columns to create a merged table.
Sales - [g
D CustomerlD 1 |ProductlD SalesAmount Date 2
1 1 234 100| 15/01/2017
2 2 123 20|| 20/01/2017
3 1 4 120| 14/03/2017
4 2 23 60| 25/04/2017
Customer - [3
CustomeriD 1 |Name City Dates 2

1 |Reza Auckland | 1/01/2017
1 |Reza Auckland | 2/01/2017
1 |Reza Auckland | 3/01/2017
1 |Reza Auckland | 4/01/2017
1 |Reza Auckland | 5/01/2017
Jain Kind

Left Quter (all from first, matching from second) -

+ The selection has matched 4 out of the first 4 rows. o Cancel
Merge should be between two tables, based on CustomerID and Dates. You
need to hold Ctrl key to select more than one column. And make sure you
select them in the same order in both tables. After merge then you can

expand and only select City and Name from the other table;
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| B 1'33 D ﬂ 123 CustomeriD ﬂ 123 ProductiD ﬂ 133 SalesAmount Customer 4|

| | &
* Expand Aggregate
N (Select All Columns)
CustomerlD
Use original column name as prefix
CK Cancel

The final result shows that two sales transactions for John happened at two
different times that John has been in two different cities of Sydney and

Melbourne.

B~ 133 D - 133 CustomeriD - 133 ProductiD ﬂ 133 SalesAmount n @ Date MName - | City -
1 1 234 100 15/01/2017 Reza Auckland
5 1 4 120 14/03/2017 Reza Auckland
2 2 123 20 20/01/2017 John Sydney
4 2 25/04/2017 John Melbourne

Final Step: Cleansing

You won't need the first two tables after merging them, you can disable their
load to avoid extra memory consumption (especially for Customer table which

should be big after grain change). To learn more about Enable Load and to

solve performance issues, read this blog post.

Queries [3]

=2
| BB

@ Sales Details
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Summary

There are multiple ways of joining two tables based on the non-equality
comparison. Matching grain is one of them and works perfectly fine, and easy
to implement. In this post, you've learned how to use grain matching to do
this joining and get the join result based on dates between comparison. With
this method, be careful to disable the load of the table that you've changed

the grain for it to avoid performance issues afterward.
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Pivot and Unpivot with Power BI

Posted by Reza Rad on Apr 7, 2016
¢ | Untitled - Query Editor

ne Transfnrro Add Column View

| gE Transpose Data Type: Text - Ll}z Replace Values %Fi\l‘l}t Colum i .A*.j/(;.
-iﬁ Reverse Rows |7 Detect Data Type ™. Replace Errors E_: Unpivot Columns - |_ —l - '

3z

L T ok -

t Row Split  Format
jers » :HCountRows =[] Rename ] Fill - A8 move - TS o
Table Any Column Text Ci

Pivot Column
‘ I = Table.TransformCol
Use names in the currently selected

£, Year n u gt ue Ty column to create new columns.
Tables with nested columns are not

supported.

1
3
4
5

Turning columns to rows or rows to columns is easy with Power Query and
Power BI. There are many situations that you get a name, value data source,
and wants to convert that into columns with values underneath.

On the other hand, many times you get multiple columns and want to change
it to name, value structure with a column for name, another column for value.
That's why Pivot and Unpivot are for. In this post, I'll get you through the basic
pivot and unpivot. If you want to read more about Power Query, read it

from Power Bl online book.

Pivot: Turning Name,Value Rows to Columns

Consider we have a data source like this:
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.

1 -Budget,ﬂ.mcunt

2 S000C
3 5000C
4

5 00C
B 2010{ Mths S000C
T 2010 Mthe 50000
& 2010 Mth7 B6000C
g 2010 Mtha 50000
10 2010 Mth3 S000C
1 2010 Mth10 50000
12 2010 Mth11 S000C
13 2010 Mth12 50000
14 201 S000C
15 201 55000
16 201 55000
17 201 65000
18 201 55000
10 11 nEan

above data set is budget information. If we want to spread the table with a
column for every month, we can simply use Pivot as below:
first click on the column that contains names, in this example it would be

Month column. Then from Transform menu tab, choose Pivot Column.
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: | Untitled - Query Editor

ne Transfnrre Add Column View

-

| gE Transpose Data Type: Text - ‘12 Replace Values ;%E Pivot Colum i .ﬁ*-j,C. [i
uzﬁ Reverse Rows  [7] Detect Data Type L‘;z Replace Errors E_: Unpivot Columns - |_ —| = ] ;

;Eep;:l? iH Count Rows =[] Rename Fill = 8 Move - CG?E::” S Fnr:nat 2
Table Any Column Text Ct

Piwot Column
d fr = Table.TransformC{ol
Use names in the currently selected

n - R column to create new columns.
1 Tables with nested columns are not

supported,

The Pivot dialog box asks you to choose the Value column, which is Budget

Amount in this example

Pivot Column

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

Values Column (0

Budget Amount -

I Advanced options

Learn more about Pivet Column

Ok Cancel

and then simply and easily | have the pivoted result set;

BEvnz Evnes Ewvne Ewvos Eves Ewmnz B voe B wvno Bl miao Bl v B v
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You can see that | have a column for each month now. Year column was just
passed through. | can have as many as columns | want to pass through. The
important factor for Pivot is that there should be a name column, and a value
column. You can also see the Table.Pivot script of Power Query generated for
this example in above screenshot.

Now let's see what happens if name value is a bit different;

Year Month  Budget Amount
2010 Mthl S0000
2010 Mth2 50000
2010 Mth3 S0000
2010 Mtha 45000
2010 Mths S0000
2010 Mthe 50000
2010 Mth7 60000
2010 Mths 50000
2010 Mth9 S0000
2010 Mthll
2010 Mthll
2010 Mthi12 S0000
2011 Mthl 50000
2011 mMth2 55000
2011 Mth3 55000
2011 mMths 55000

| 2011 Mthe 55000
2011 Mth7 55000
2011 MthB 55000

In this example, | have two records for a single name (Mth 11 2010 is
repeated). and for some names, | don't have any records at all (Mth 4 2011 is
missing)

Pivot dialog has the option to choose the aggregation function, and that is
especially for cases that a name appeared more than once in the data set.

Default aggregation is Sum,
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X
Pivot Column

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

Values Column )

Budget Amount -

4 Advanced options
Aggregate Value Function (&
Sum -

[Eam more about Pivot Column

Ok Cancel

So the default Pivot will result as below:

I = Table.Pivot(#"Changed Type”, List.Distinct(#"Changed Type"[Monthl), "Month", "Budget Amount™, List.Sum)

= m mhi  E vz B mn: B vid Ewmns B vee B wvny  Evome B mno Bl mmio B wmnir B Moz

However, if the aggregation is set to Do Not Aggregate. then you will get an

error when a name is repeated in the data set

Pivot Column

Use the names in column “"Month" to create new columns.,

Values Columin (&)

Budget Amount -

4 Advanced options

Aggregate Value Function (&

Don't Aggregate =
[Earn more about Pvet Column

Ok Cancel

Here is the error value in the result set;
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rRADACAD

ENRNTRY O

B w2
50000
50000
65000
70000

B mins

50000
55000
65000
70000

B miha B mins

50000
55000
65000
70000

B mhs

50000
55000
80000
65000

B w7

50000
55000
65000
70000

B M

60000
55000
65000
70000

B Mo

50000
55000
65000
70000

B Mo

50000
55000
65000
80000

B M1

B M1z

50000
55000
65000
70000

and the error would be:
Expression.Error: There were too many elements in the enumeration to complete
the operation.
Detatls:

List
So Pivot is easy and simple to do, but you have to be careful about the nature
and quality of the source data set. If it is normal to have a name repeated in
the source data, then an aggregation needs to be set properly. If you expect
each name to appear once, then setting it as Do Not Aggregate works better
because you can use error handling mechanism in Power Query to handle

error somehow.

Unpivot; Turning Columns to Rows; Name, Values

Unpivot does the reverse. It turns multiple column headers into a single
column but in rows. And store their values in another column. Here is an

example of Budget data that usually you get from the finance department;

A B C D E F G H | J K L M
1 |Year Mth1 Mth2 Mth3 Mtha Mths Mthe Mth7 Mth8 Mth9 Mth10 Mth1l Mth12
2 2010 30000 30000 30000 43000 30000 30000 60000 30000 30000 30000 30000 30000
3 2011 50000 55000 55000 65000 55000 55000 55000 55000 55000 55000 55000 55000
4 2012 65000 65000 65000 65000 80000 65000 65000 65000 65000 65000 65000 65000
5 2013 70000 70000 70000 70000 65000 70000 70000 70000 80000 70000 70000 70000
=

You can click on Columns that you want to unpivot, and then select Unpivot
columns (or you can do the reverse, select pass through columns, and select

unpivot other columns);

207 |Page


http://www.radacad.com/wp-content/uploads/2016/04/2016-04-07_00h55_11.png
http://www.radacad.com/wp-content/uploads/2016/04/2016-04-07_01h04_00.png

Power Bl from Rookie to Rock Star — Book 3: Power Query and Data Transformation in Power Bl RADACAD

Transfar Add Column Wiew

gE Transpose Data Type: Whole Mumber = ,l
- E;.’g Reverse Rows |7 Detect Data Type Lhaz Replace Errors
5+ 3 CountRows  [=]] Rename [¥] Fill =
able Any Column

B vz B mths

7 Replace Values 3 Ppivat Column

v [ Merge Columns i
A‘dC_ G E
123E}¢I’3Ct"

S ﬂ;’:ﬂ Parse

F

Text Column

Translate all but the currently
selected columns into
attribute-value pairs, preserving

= Table.UnpivotOtherColumns(#"Changed Type", {"Year"}, "Attribute™, "VWalue")

= Artrihute Ba value |

Mthl

Mith2

Mith3

Iithd

Mth5 50000
Mthi 50000
Mth?7 60000
Mths 50000
Mths 50000
Mith10 50000
Mthll 50000
Mth12 50000
Mthl 50000
Mith2 55000
Mith3 55000
Iithd 65000
hthS 5560

As you see columns and their values are now converted to rows split into only

two columns: attribute, and value.

If you get a repetitive column in the source data like below;
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A B C D
Year Mthl Mth2 Mth3
2010 50000 50000 50000
2010 30000 30000 50000
2011 50000 55000 55000
2012 65000 65000 65000
2013 70000 70000 70000

Then you would

E F G
Mth4 Mths Mthe
45000 50000 50000
55000 30000 30000
65000 55000 55000
65000 80000 65000
70000 65000 70000

- Value

20010 Mthl 50000
20010 Mth2 50000
20010 Mth3 50000
2010 Mthd 45000
2010 MthS S0000
20010 Mtho 50000
2000 Mth? 60000
2000° Mths 5000
2000 Mthi_1 S000
20000 Mthg 50000
20010 Mth10 50000
2000 Mthll 50000
2010 Mth1? SN

|

Mthg
50000
50000

55000
65000
70000

J

Mth8
50000
50000
55000
65000
70000

K

th9
50000
50000
55000
65000
80000

L
Mth10
50000
50000
55000
65000
70000

M
Mth1l
50000
30000
55000
65000
70000

get that repeated in the attribute field after unpivot;

So the best way to handle that is to identify the repetitive column before

applying unpviot. You can do these types of checking with Power Query

rRADACAD

N
Mthi2
50000
30000
55000
65000
70000

scripts and other functions, If you want to read more about Power Query read

it from
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Warning! Misleading Power Query Filtering
Posted by Reza Rad on Dec 15, 2016

= Table.SelectRows (#"Changed Type", each ([FirstName] = "Aidan”
or [FirstName] = "Brendan™ or [FirstMame] = "Dana™ or
[FirstMame] = "Daniel” or [FirstMame] = "Danielle” or
[FirstMame] = "Danny"” or [FirstMame] = "Jordan™))

FirstMame -1 ABC MiddleName = ABC LastMai

null lordan C King
null  Daniel mull | Johnson
null  Dana 1 Mavarro
null Danielle null | Cox
null Danielle C Reed
null Jordan C Turmer
rull Danny null | Rubio

Filtering in Power Query component of Power Bl is easy. However it can be
misleading very easily as well. | have seen the usage of this filtering
inappropriately in many cases. Many people simply believe in what they see,
rather than seeing behind the scenes. Power Query filtering is totally different
when you do basic filtering or advanced filtering, and the result of filtering will
be different too. In this post, I'll show you through a very simple example of
how misleading it can be and what it the correct way to do filtering in Power
Query. This post is a must read for everyone who uses filtering in Power

Query. If you like to learn more about Power BI, read the

Prerequisite

For this example, I'll use the AdventureWorksDW SQL Server database

example. Only one table which is DimCustomer.

210|Page


http://radacad.com/author/admin
http://radacad.com/online-book-power-bi-from-rookie-to-rockstar
http://radacad.com/online-book-power-bi-from-rookie-to-rockstar
http://radacad.com/wp-content/uploads/2016/12/2016-12-15_10h34_48.png

Power Bl from Rookie to Rock Star — Book 3: Power Query and Data Transformation in Power B RADACAD

Filtering in Power Query

Filtering rows is one of the most basic requirements in a data preparation tool
such as Power Query, and Power Query do it strongly with an Excel-like
behavior for filtering. To see what it looks like open Power Bl Desktop (or
Excel), and Get Data from the database and table above; DimCustomer, Click
on Edit to open the Query Editor window.

In the Query Editor window, there is a button on the top right-hand side of

every column that gives you access to filtering rows

J':r = Table.TransformColumnTypes(#"Promoted Headers",{{"CustomerKey", Int&4.Type}, {"Geographykey", Int&c4.Typel}, {

erKey ﬂ ];—'3 GeographyKey ﬂ AEE; CustomerAlternateKey AEE; MiddleName n ,\\Bc Last
11000 26 AWD00110 %l Sort Ascending v Yang
11001 37 AWD00110 ;--L Sort Descending L Huang
11002 31 AWD00110 null Torres
11003 11 AWO00110 null Zhu
11004 139 AWD00110 null  Johnson
11005 22 AWD00110 Remove Empty null Ruiz
11006 & AWD00110 [ Text Filters ,1 G Alvarez
11007 40 AWD00110 null Mehta
11008 32 AWD00110 null Verhoff
11009 25 AWO000110 ¥ (Select All) C Carlson
11010 22 AWD00110 ¥ faron A C Suarez
11011 22 AWOD00110 ¥ Abby null | Lu
11012 611 AWD00110 ¥ Abigail M Walker
11013 543 AWD00110 & Adam M lenkins
11014 634 AWD00110 —— g null Bennett

You can simply filter values in the search box provided.

Basic Filtering

For basic filtering, all you need to do is typing in the text, number, or date you
want in the search box and find values to select from the list. For example, if
you want to filter all data rows to be only for the FirstName of David, you can

simply type it and select and click on OK.
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FirstName

2| Sort Ascending
2| Sort Descending

Remowve Empty

Text Filters ¥

david x

» (Select All 5earch Results)
»| David

Result then will be only records with David as the first name.
| . ];-'3 CustomerKey - 123 GeographyKey - ,\\Bc CustomerAlternateKey - '1'*55 Title - FirstName .T

1 11168 348 AWO0DD11168 null David null | Rodriguez
2 11267 302 AWD0D011267 null David null | Diaz

3 11377 161 AWO00011377 Mr David R Robinett
4 11701 347 AW00011701 null David null Hayes

5 12017 60 AWO00012017 null David E Simmons
6 13396 631 AW000133%6 null David null| Kumar

T 14374 343 AW00014374 null David null Yang

a 15203 315 AWDOO15203 null David null | Lewis

9 15636 127 AW0D0015636 null David P White
10 15783 31 AWO0015783 null David null Alexander
1 15508 325 AWDOO155908 null David M Wilson
12 15591 635 AW000155591 null David null| Taylor

1£190 40 AR £ 00 — u [

Exactly as you expect. Now let's see when it is misleading.

Misleading Behavior of Basic Filtering

If you want to do equity filtering, basic filtering is great. For example, you only
want to pick David, and that’'s what we've done in the above example.
However what if you want to do similarity filtering? For example, let’s say you
are interested in FirstNames that has three characters of “Dan” in it. You can
do it in the same search box of basic filtering, and this will give you a list of all

first names that have “Dan” in it.
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erAlternateKey [ ABC Title - FirstMame -
2] Sort Ascending
Z| Sort Descending

Remaowe Empty

Text Filters ¥

| dan x

B (Select All Search Results)
» Aidan

Brendan

Dana

Daniel

Danielle

Danny

'
W
'
W
'
» Jordan

Ok Cancel

And then you can click on OK. The result will be showing you all first names

with “Dan” characters in it. So everything looks exactly as expected, right?
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. 123 CustomerKey - 123 GeographyKey - #%- CustomerAlternateKey ﬂ i‘s; Title ﬂ FirstName &4 A% MiddleName ﬂ i

1 11020 53 AWD0011020 null Jardan C K
2 11051 21 AWO0011051 null Daniel null 1
11125 37 AWD0011125 null Dana J P

4 11207 635 AWO00011207 null Danielle null €
5 11271 360 | AWD0D11271 null Daniellz C F
[ 11420 189 AWO00011420 null lardan C 1
7 11480 217 | AWD0011450 null Danny null F
8 11504 315 AWD0011504 null Jardan P E
9 11541 547 AWDO0011541 null Aidan D F
10 11711 54 AWD0011711 nuil Daniel null [
1 11738 611 AWO00011728 null Brendan Q (
12 11818 312 AWD0D11818 null Daniel ¢
K 11858 361 AWODO0011858 null Jordan A (
14 11950 312 | AWD0011950 null lerdan null
15 12084 545 | AWO00012084 null Aidan 0 F
16 12361 22 AWD0012361 null Dana C [
7 12587 8 AWOD0012587 null Danny null | 1
2 12678 15/ AW00012678 null "Dana ] 3}

However, as a Power Query geek, | always look at the M script of each step to
see what is happening behind the scene. For this case, here is the Power Query

M script;

= Tabhle.SelectRows (#"Changed Type", each ([FirstNams] = "Aidan"
or [FirstName] = "Brendan™ ar [FirstMame] = "Dana" or
[FirstMame] = "Daniel"™ or [FirstName] = "Danielle" or
[FirstMame] = "Danny™ or [FirstMame] = "Jordan™))

ABC

B8, “ustomerAlternateKey ﬂ 123 Title FirstMame

-1 ﬁ..Bc MiddleName = ABC LastMai

null Jordan C King

nufl  Daniel mull | Johnson

null Dana 1 Mavarro

null Danielle mull | Cox

nufl Danielle C Reed

null Jordan C Turmer
] null Danny null  Rubio

The script tells the whole story. Even though you typed in “Dan” and Power
Query showed you all FirstNames that has “Dan” in it. The script still uses
equity filters for every individual FirstName. For this data set, there won't be
any issue obviously, because all FirstNames with “Dan” is already selected.

However, if new data rows are coming into this table in the future, and they
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have records with FirstNames that are not one of these values, for example,
Dandy, it won't be picked! As a result, the filter won't work exactly as you

expect. That's why | say this is misleading.

Advanced Filtering: Correct Filtering

Basic filtering is very handy with that search box and suggestions of items
while you are typing, but it is misleading easily as you have seen above, and
can't give you what you expect in many real-world scenarios. Advanced
Filtering is simply what you can see on top of the Search box, which depends
on the data type of column can be Text Filters, Number Filters, Date Filters,
etc. If we want to do the same “Dan” filter here, | can go to Text Filtering and

select Contains.

ﬂl Sort Ascending kt}, {"EmalilAddress”, type
- ldren”™, Intéd.Type}, {"Num

l:l Sort Descending
. AE. middiename [ AB- Last

v Yang
L Huang
Remove Empty null | Torres
Text Filters v [ Equals )
Does Mot Equal..
¥ (Select All) n Begins With..
* Aaron Does Mot Begin With...
¥ Abby Ends With...
¥ Abigall Does Not End With..
« Adam
¥ Adrian Contains...
¥ Adrienne Does Mot Contain..
e ¥,

- # Az .- [ P

You can even choose filters such as Begins With or Ends With or many other
choices. For this example, I'll select Contains, and type in Dan in the text box

of Contains.
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X
Filter Rows

Basic Advanced

Show rows where; Firsthame

contains b | |dan -

* And Or

Ok Cancel

After clicking on OK, you will see the same result set (like the time that you did

basic filtering

ES5 . CustomerAlternateKey n ;‘5‘_;: Title n

with “Dan"). However the M script this time is different;

= Table.SelectRows(#"Changed Type", each Text.Contains([FirstMame], "dan"}}

Firsthlame T ABC MiddleName n ABC LastName n )E; Na

1 null Jordan C King

2 null lordan C Turner

3 null Jordan P Baker

4 null Aidan D Ross

5 nul! Brendan Q Chande

[ null lordan A Coleman

T null Jordan null | Carter

3 null Aidan 0 Perry

9 nul! Brendan L Pal
null Brendan null | Xie
null Jordan null | Griffin
null Brendan null | Raji
null Jordan ] King

You can see the big difference now, This time M script

used Text.Contains function. This function will pick every new value with
“Dan” in the FirstName. There will be no values missing in this way. You will be
amazed at how many Power Query scenarios are not working correctly
because of this very simple reason. There are advanced filters for all types of

data types.
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Summary

Basic Filtering is good only if you want to do equity filtering for values that
exist in the current data set. However it won't work correctly if you want to
check ranges, or contains or things that are not an exact equity filter.
Advanced Filtering is the correct way of filtering in Power Query, and there are
advanced filters for all types of data types; Numbers, Text, Date.... This is a
very simple fact, but not considering that will bring lots of unwanted behavior

and incorrect insight to your Power Bl solution.
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Grouping in Power Query; Getting The Last

Item in Each Group

Posted by Reza Rad on Aug 22, 2016

B, 123 CustomerKey ﬂ 1.2 Order Count ﬂ 1.2 Total Revenue ﬂ @

4118.26

3399.99 | Table

Order Details 1.2 First SalesAmount ﬂ 1.2 Last SalesAmount

3578.27
330999

4631.11 Tabie

339999

2
1
7
2
]
5
4
6
4
3

29940882 | Table
813929 | Table
6051.31 | Table
5938 25 | Table
8121.33 | Table
8133.04 | Table
5971.33 | Table

699.0952
339999
3578.27
357827
3374.99
3399.99
3578.27

rRADACAD

11

pDateKey CustomerKey PromotionKey CurrencyKey SalesTemritoryKey SalesOrderNumber SalesOrderLineNumber RevisionNumber ‘OrderQuantity UnitPrice

20050708 25863 1 100 1 5043699 1 1 1 339999
20080203 25863 1 100 1 5062866 1 1 1 121485
20080203 25863 1 100 1 5062866 2 1 1 499
20080203 25863 1 100 1 5062866 3 1 1 899
20080203 25863 2 100 1 5062866 4 1 1 229

Power Bl or Power Query in Excel (or Get Data and Transform as the new name
of it) can do many data transformations. One of these transformations is
grouping rows by a number of fields. If you use the graphical user interface in
Power Query for Power Bl or Excel, you have a number of options to get some
aggregated results such as a count of rows, maximum or minimum, an
average of each group, or sum... But there are still heaps of operations that
you cannot perform through GUI, such as getting the last item in each group,
or first item. Fortunately, with M (Power Query Formula Language), you can
apply any of these operations you want. In this post I'll show you how to get
the benefit of both; start with GUI to write the Group by the command for you,
and then customize it in M script to achieve what you want. If you like to learn
more about Power Bl read f

you like to learn more about Power Query, start with the

Learning Objectives for this section

By completing the example of this post, you will learn;
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« How to perform Group By in Power Query/Power B

« How to leverage pre-defined aggregation functions in Group By GUI
window

« How to extend grouping possibilities with changes in Power Query script

Prerequisite

For this example, | will be using AdventureWorksDW sample Microsoft SQL

Server database. You can download it from

Scenario

The scenario that | want to solve as an example is this:

FactinternetSales has sales transaction information for each customer, by each
product, each order date, and some other information. We want to have a
grouped table by the customer, which has the number of sales transaction by
each customer, total sales amount for that customer, the first and the last sales
amount for that customer. First and last defined by the first and last order date

for the transaction.

Get Data
Let's start by getting data from SQL Server, Choose AdventureWorksDW as the

source database, and select DimCustomer and FactinternetSales as the only

tables for this example. Click on Edit to move into Power Query window.
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| E %+ = | Untitled - Query Editor

Home Transform Add Column View

% D éﬂ Transpose Data Type: Whole Mumber ~ 1,2 Replace Values m Fivot Column .A/'. Merge Columns ?

[m=al - i . =

G % Reverse Rows 7. Detect Data Type L')az Replace Errors “’.:I Unpivot Columns = |— —l 3\33 Extract = =

Group Use First Row ) Split  Format Stati

By AsHeaders+ i CountRows =]l Rename Fill = Al Move - THTme | o Parse .
Table Any Column Text Column

Queries [2] J = AdventureWorksDW2812{[5chema="dbo",Item="FactInternetSales"].

) - 123 OrderDatekey - ];-'3 DueDateKey - 1;-'3 ShipDateKey
FE DimCustomer 310 20050701 20050713 20050708
|@ FactinternetSales 345 20050701 20050713 20050708
345 20050701 20050713 20050708
336 20050701 20050713 20050708
345 20050701 20050713 20050708
31 20050702 20050714 20050709
310 20050702 20050714 20050709
351 20050702 20050714 20050709
344 20050702 20050714 20050709
312 20050703 20050715 20050710
312 20050703 20050715 20050710
330 20050703 20050715 20050710
313 20050703 20050715 20050710

Group By Transformation

FactintenetSales table is the one we want to apply all transformations in. So
Click on FactinternetSales first, then from Transform Tab, select Group By

opt|on as the flrst menu opt|on

Transform Add Column View
gE Trans Data Type: Whole Number ~ 1” Replace Values QD Fivot Column
I 5 Reverse Rows |7 Detect Data Type !:."'2 Replace Errors Eﬂ Unpivot Columns - |_ —l

Group Use First Row Split
By  As Headers~ !H Count Rows IE:E Rename Fill = E‘t!ﬁ Move - Column =

Any Column

Queries [2] J = AdventureWorksDW2el2{[5chema="dbo

. :
@ DimCustomer
310 20050701
|% FactinternetSales 246 o
346 20050701
336 20050701
346 20050701
311 20050702
310 20050702
351 20050702
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This will open the Group By dialog window with some configuration options
X

Group By
Specify the columns to group by.

Group by

ProductKey -

Add grouping

MNew column name Operation Column

Count Count Rows -

Add aggregation

OK Cancel

By default Group By happens on the selected columns. Because usually, the
first column is the selected column (in our table ProductKey), then the column
mentioned under group by section is also ProductKey. You can change this to

another column and add or remove columns in this section.

Choose the Group By Field
Based on your final grain of the output table the group by field will be

defined. In this example we want the final table to have one record per
Customer, so CustomerKey (which is the identifier for each customer) should

be our Group By Column.
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Group By
Specify the columns to group by.
Group by
Customerkey T | mes
Add grouping

Note that you can add as many fields as you want in the Group By section. The
result would be one record per combination of unique values from all these
fields.

Add Aggregation Fields

Group by result would be one record per each unique combination of all fields
set in the "group by " section. Also you can also have some aggregated

columns. Here is a list of operations you can have by default:

Group By
Specify the columns to group by.
Group by
CustomerKey M
Add grouping
Mew column name Operation
Count Count Rows i
Sum
Add aggregation Average
Median
Min
Max
Count Rows
Count Distinct Rows
All Rows
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Most of the items above are self-explanatory. For example; when you want to
count a number of the sales transaction. You can use Count Rows. If you want
total Sales amount for each group, you can choose Sum, and then in the
Column section choose the column as SalesAmount. All Rows will generate a
sub-table in each element of the aggregated table that contains all rows in
that group.

Columns that | want to create in this section are:

Order Count (Count Rows), Total Revenue (Sum of Sales Amount), Order
Details (All Rows)

Group By
Specify the columns to group by.

Group by

CustomerKey M

Add grouping

r N
Mew column name Operation Column

Crder Count Count Rows -
Total Revenue Sum - SalesAmount -
Crder Details All Rows -

Add aggregation

Adding aggregated columns is as easy as that. Now If you click on OK, you will

see the result;

223 |Page


http://radacad.com/wp-content/uploads/2016/08/2016-08-22_09h50_34.png

Power Bl from Rookie to Rock Star — Book 3: Power Query and Data Transformation in Power Bl RADACAD

EE. 123 Customeriey |§f 1.2 Order Count B 12 Total Revenue [~ @ Order Details

2 4118 26 Table

1 3399.99 | Table

5 4631.11 Table

2 2994 0882 Table

5 605131 | Table

4 5938.25 | Table

6 8121 33 Table

4 8133.04 Table

& 597133 Table

5 599861 Table

&l 3150.3952 | Table

# 5873.26 Table

2 468876 Table

& 599733 Table

4 5818 24 Table

1 3578.27 | Table

L 8355.27 | Table

2 4118.26 Table

ProductKey OrderDateKey DueDateKey ShipDateKey CustomerKey PromotionKey CurrencyKey SalesTerritoryKey SalesOrderNumber

346 20050701 20050713 20050708 11003 1 & 55043701
361 20070709 20070721 20070716 11003 1 & 55051315
478 20070709 20070721 20070716 11003 1 6 9|5051315
477 20070709 20070721 20070716 11003 1 6 55051315
215 20070709 20070721 20070716 11003 1 6 95051315
564 20071111 20071123 20071118 11003 1 & 55057783
541 20071111 20071123 20071118 11003 1 & 55057783
530 20071111 20071123 20071118 11003 1 6 9|5057783
430 20071111 20071123 20071118 11003 1 6 55057783

- |
As you can see Order Count and Total Revenue show the aggregated result of

each group, and Order Details (if you click not on the “Table" itself, but on a
blank area on that cell) contains the actual rows in each group. This detailed
view can be used for many other calculations or transformations later on. In

many cases, you will find the All rows option useful.

First and Last Item in each Group

Getting some default aggregation was as easy as selecting them in Group By
window. However, not all types of operations are listed there. For example in
the detailed table above you can see that customer 11003 had nine sales
transaction, and they happened in different Order dates, getting the first and
last order date is easy with Max and Min operations. However getting the

sales amount or product key associated with that record, or in other words
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getting the first and last item in each group isn't possible through GUI.
Fortunately, we can use M (Power Query formula language) to achieve this
easily.

Sort By Date

To get the first or last item in each group, | have to order the table based on
that date column. Sorting is possible simply through GUI., and | have to apply

that to the step before group by operation. So from the right-hand side
applied steps list I'll select Navigation (which is the step before Grouped

Rows);
- O X

W (7]
D D: Properties L4 | o/ A 2|, [ % Data Type: Whole Number = E—j Merge Queries

s | . o

= [= Advanced Editor Pt HEH HEH :l ] [T Use First Row As Headers = EAppend Queries
anage Refresh Choose Remove Keep Remove Split Group 1 . o
\meters *  Preview = [ Manage ~ Columns Columns* Rows~ Rows=™ Column~ By a;ReplaceValues Combine Binaries
ameters Query Manage Columns Reduce Rows Sort Transform Combine

= AdventureborksDW2812{[Schema="dbo" ,Item="FactInternetSales"]}[Datal Query Settings

88 - 1;-'3 OrderDatekey ﬂ 123 DueDateKey ﬂ 123 ShipDateKey - 123 Customerke

20050701 20050713 20050708
20050701 20050713 20050708
20050701 20050713 20050708
20050701 20050713 20050708
20050701 20050713 20050708 4 APPLIED STEPS
20050702 20050714 20050709
20050702 20050714 20050709
20050702 20050714 20050709
20050702 20050714 20050709
20050703 20050715 20050710

4 PROPERTIES
MName

FactinternetSales

Source

Grouped Rows:

1
2
4
5
6
7
a8
]

—
[=]

Now in this view, you can order simply by clicking on OrderDateKey and

Choose Sort Ascending.
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fx = AdventurekblorksDW2812{[Schema="dbo"

o

- 1;-'3 ProductKey

%l Sort Ascending

El Sort Descending

Remowe Empty

Mumber Filters *

I |

This will create another step, and asks you do you want to INSERT this step

here?
X

Insert Step

Are you sure you want to insert a step? Inserting an intermediate step
may affect subsequent steps, which could cause your guery to break.

Insert Cancel

Click on Insert to confirm you want to insert it here before the Grouped Rows.
And then you will see a Sorted Rows step added before Grouped Rows. This
means Grouped Rows will use the output of Sorted Rows step as the input for

grouping (which is exactly what we want).

= Table.Sort(dbo_FactInternetSales,{{"OrderDatekey"”, Order.Ascending}}) w Query Sgt[ings

EE. 123 ProductKey - OrderDateKey 123 DueDateKey - 123 ShipDateKey n 123 Customerke

20050701 20050713 20050708
20050701 20050713 20050708
20050701 20050713 20050708
20050701 20050713 20050708

4 PROPERTIES
MName

Factinternetales

20050701 20050713 20050708 4 APPLIED STEPS
20050702 20050714 20050709
20050702 20050714 20050709
20050702 20050714 20050709
20050702 20050714 20050709
20050703 20050715 20050710
20050703 20050715 20050710

Source
MNavigation
| 2 Sorted Ro

Grouped Rows
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Now you can go to the Grouped Rows step to see the result hasn't changed,
but the sub-tables are sorted now. All we need from here is to get the first and
last item in the subtable.

** |f you want to sort based on multiple columns go to the Advanced Editor

and add as many as sections you want to Table. Sort input parameters.

List.First and List.Last

Fortunately, Power Query has a bunch of operations on List that we can use.
List.First will return the first item in the list (based on the order defined in the
list), and List.Last will return the last item. So let’s use them in the Group By
operation to fetch the first and last sales amount.

To make changes, you need to go to script editor in Power Query which can
be achieved via Advanced Editor option in the Home tab. You have to make

sure that you are in the FactInternetSales Query first.
Wl | | % - = | Untitled - Query Editor

Home Transform Add Column View
x e o B 4 | ot SR |
T ' |
= = | I Advanced Editor
Close & Enter Refresh C

Mew Recent Data Source Manage
Applyr  Sowurce = Sources Data Settings Parameters =  Preview - £ Manage ~ Ct

Close Mew Query Data Sources  Parameters Query

Queries [3] J = Table.Group(#"Sc

EES. 1-:-'3 CustomerKey - Order Coun
21768
2 28389

Advanced Editor will show you M script that builds the output and the group
by the command as well.

@ DimCustomer
|@ FactinternetSales 1

let
Source = Sql.Databases("."),
AdventureWorksDWZ2012 =
Source{[Name="AdventureWorksDWZ2012"]}[Data],

Lin N W N —
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6 dbo _FactinternetSales =
7 AdventureWorksDWZ2012{[Schema="dbo",Item="FactInternetSales"[}[Data]
8,

#"Sorted Rows" = Table.Sort(dbo_FactinternetSales,{{"OrderDateKey",
Order.Ascending}}),

#"Grouped Rows" = Table.Group(#"Sorted Rows", {"CustomerKey"},
{{"Order Count", each Table.RowCount( ), type number}, {"Total Revenue",
each List. Sum([SalesAmount]), type number}, {"Order Details", each _, type
table}})

n

#"Grouped Rows"

The script in above code section created automatically when you did
transformations through GUI. The line with Table.Group is the line that does all
the grouping and aggregation. It is a long line, so let me format it better for
easier understanding;

#"Grouped Rows" = Table.Group(#"Sorted Rows",

6 {"CustomerKey"},

7 {

8 {"Order Count", each Table.RowCount(),
9 type number},

10 {"Total Revenue", each

11 List. Sum([SalesAmount]), type number},

12 {"Order Details", each _, type table}

13 }

)
Script below is the same script. | just put some enters and tabs to format it
better for reading. The above section shows Table.Group section of the script.
As you can see Table.Group gets a table as input, which is the #"Sorted Rows”
table from the previous step. The group by field is “CustomerKey”. and then a
set of aggregated columns one after each other (which is highlighted in the
code above). Each column has the name of the column, type of transformation
(or aggregation), and the data type of the column. For example:

0 {"Total Revenue", each
List.Sum([SalesAmount]), type numbery},
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Total Revenue is the name of the column. Calculation for this column is the
Sum of [SalesAmount] which is one of the fields in the table, and the output is

of type number.
So by now you should thinking of how each is to create a new aggregated
column here; by adding similar column in the script. | add the new column
after Order Details column, so | need an extra comma (,) after that line, and
the new lines would be;

1 let

2  Source = Sql.Databases("."),

3 AdventureWorksDWZ2012 =

4 Source{[Name="AdventureWorksDWZ2012"]}[Datal],

5 dbo_FactinternetSales =

6 AdventureWorksDWZ2012{[Schema="dbo" Item="FactinternetSales"]}[Dat
/7 aj,

8  #"Sorted Rows" = Table.Sort(dbo_FactinternetSales,{{"OrderDateKey",
9 Order.Ascending}}),

1 #'"Grouped Rows" = Table.Group(#"Sorted Rows",

0 {"CustomerKey"},

1 {

1 {"Order Count", each Table.RowCount(),
1 type number},

2 {"Total Revenue", each

1 List. Sum([SalesAmount]), type number},

3 {"Order Details", each _, type table},
1 {"First SalesAmount", each
4 List.First([SalesAmount]), type number},

1 {"Last SalesAmount", each
5 List.Last([SalesAmount]), type number}

1
6
1
7

/
)

in
#"Grouped Rows"
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Marked lines above use List.First and List.Last on the same structure that
List.Sum worked. Because we have already sorted the table based on
OrderDate so the first item would be the first sales transaction, and the last
item would be the last.

Here is the output of this change:

- 123 CustomerKey ﬂ 1.2 Order Count ﬂ 1.2 Tortal Revenue ﬂ @ Order Details 1.2 First SalesAmount ﬂ 1.2 Last SalesAmount
4118.26 Table 3578.27
339999 | Table 339999
4631.11 Tabie 333999
2994 0882 Table 699.0582
8139.29 | Table 3339.99
6051.31 | Table 3578.27
5938.25 | Table 3578.27
8121.33 | Table 337409
8133.04 | Table 339999
5971.33 | Table 3578.27

2
1
5
2
a
5
4
&
4
&

11

pDateKey CustomerKey PromotionKey CurrencyKey SalesTermritoryKey SalesOrderNumber SalesOrderLineNumber RevisionNumber OrderQuantity UnitPrice
20050708 25863 1 100 1 5043659 1 1 1 339559
20080203 25863 1 100 1 5062866 1 1 1 121485
20080203 25863 1 100 1 5062866 2 1 1 459
20080203 25863 1 100 1 5062866 E 1 1 859
20080203 25863 2z 100 1 5062866 4 1 1 219

You can see that the first and the last SalesAmount picked correctly from each
group as two new columns.

** Note that with adding some changes in script editor that are not supported
through GUI, you will lose the GUI configuration window section. As a result of
the change here you cannot change Grouping configuration in GUI anymore,
if you want to change it, you have to go to Advanced Editor for this section. So
if you are a GUI fan, better to apply all required configuration first, and then

add extra logic in the code.
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Fuzzy Matching in Power Bl and Power Query;
Match based on Similarity Threshold

Posted by Reza Rad on Oct 23, 2018

. 123 1D ~ | AB- Name ~ | AB- Department ~ | AB- Department Name -
1 1 Mike Anderson Information Technology Information Technology
2 2 Antonio Martin informatica technologica Information Technology
3 anagement
4 null
5 aolo Adrian ales ales
6 6 Antony Page Sale Sales
7 7 Brian Farmer Managmnt Management

After a long wait, in the October 2018 release of Power Bl Desktop, we saw the
fuzzy matching feature added finally. Yay! Have you ever wanted to match two
tables together but not on exact matches, but also a threshold of similarity? If
your answer to this question is yes, then this feature is built for you. Let's
explore in details how the fuzzy matching works in Power Bl. To learn more

about Power B, read
Enable the Preview Feature

At the time of writing this blog post, Fuzzy matching is a preview feature, and
you have to enable it in Power Bl Desktop -> Files -> Options and Settings ->

Options;
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G | [ “5 @ = | Untitled - Power Bl Desktop

File

Options and settings

: ]T Options

Options ttings

Open

Save Manage options for your Power Bl

Desktop environment.

Save As

o LTS~ s W R

Import 4
Export >
Publish >

&

Export to PDF

[ |
O
1S

Options and settings »

Help S

Ols/|l

In the Options window, under Preview Features, select the checkbox beside

“Enable fuzzy merge”
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Options

GLOBAL Preview features

Data Load The following features are available for you to try in this release. Preview
features might change or be removed in future releases.
Power Query Editor

¥ Shape map visual Learn more

DirectQuery

R scripting ¥ M Intellisense Learn more

Python scripting ¥ Spanish language support for Q&A Learn more
Security ¥ Get data from PDF files Learn more

Privacy ¥ Enable column profiling Learn more

Regional Settings ¥ Show dates as a hierarchy in the fields list Learn more
Updates ¥ Python support Learn more

Usage Data Incremental Refresh Policies Learn more

Diagnostics Composite Models Learn more

Preview features Manage Aggregations Learn more

Auto recovery ¥ Enable fuzzy merge Learn more

CURRENT FILE

Data Load
Regional Settings
Privacy

Auto recovery
Query reduction

Report settings
OK Cancel

After this step, you'll need to close the Power Bl Desktop and open it again.
Sample Dataset

for this example; | will be using a sample dataset which has two very simple
tables below;
A “source” table which is the data of employees and their departments. Notice

that the Department field has data quality issues. We have department values
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such as “Sales” and “Sale”. Or another example is “Management” and

“Management”.
=AY ] ame A oepermen -
1 1 Mike Anderson Information Technology
2 2 | Antonio Martin informatica technologica
3 3 John Jefferson Management
4 4| Joe McCarthy Mangmt
5 5 Paolo Adrian Sales
6 6 Antony Page Sale
7 7 Brian Farmer Managmnt

A “Department” table which has a list of all departments;

" _ AB- Department Name v

1 Information Technology
2 Sales

3 Management

As you can see the list of Department Names are clean in this table, and this is
the table that should be used to clean the “source” table. Now let's see how

this is possible?

Fuzzy Merge

Fuzzy Merge is a way of joining two tables together, but not on exact
matching criteria, on the similarity threshold. If you want to learn what is the

Merge operation itself and the difference of that with Append, read my blog

post here. If you want to learn more details about what is Merge and the

different types of join or merge, read my other blog post here. Merge or Join
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is simply the act of combining two tables with different structures, but with
link/join columns, to access columns from one of the tables in the other one.
To use Merge operation on the “source” query, You can click on the Merge

Queries as New option in the Home tab of Power Query Editor window.

ata Type: Whole Number ™ [ Merge Queries| ™
yp 4] Merg

™ Use First Row as [ Merge Queries r

»2 Replace Values | = Merge Queries as New

Transform Combine

]
{"Name", type text}, {"Department”, type text}})

Then you can select the second table and choose Department as the joining
field
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Merge

Select tables and matching columns to create a merged table.

| source - [
1D Name Department
1 Mike Anderson  Information Technology
2 Antonio Martin ' informatica technologica
3 lohn Jefferson = Management
4 | Joe McCarthy  Mangmt
5 Paolo Adrian Sales

Department / h

Department Name

Information Technology
Sales

Management

Join Kind

Left Quter (all from first, matching from second) h

Use fuzzy matching to compare the merge

> Fuzzy merge options

oK Cancel

This process will give you the output below: (result below is after expanding

the merge’s column output);

. 143 ID |Z| AB: Name E‘ ABc Department |Z| AB: Department Name E‘
1 1 Mike Anderson Information Technology Information Technology
2 2 Antonio Martin informatica technologica null
3 3 John lefferson Management Management
4 4 Joe McCarthy Mangmt null
5 5 Paolo Adrian Sales Sales
6 6 Antony Page Sale null
7 7 Brian Farmer Managmnt null
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You can see that the Merge operation only finds the EXACT Matching
scenarios. Department “Sale” doesn’t match with the Department table,
because it is missing an “S” at the end to match with the “Sales”.

Now, let's see how Fuzzy match works here. To use the Fuzzy Merge, select

the checkbox under the Merge tables dialog box;

Join Kind

. Left Outer (all from first, matching from second) v

¥ Use fuzzy matching to compare the merge o

4 Fuzzy merge options
Set threshold (optional)
0.9

¥ Ignore case
¥ Ignore spaces
Maximum number of matches (optional) e

Transformation table (optional)

When you enable the fuzzy matching, then you can configure it in the “fuzzy
merge operations”. You can leave everything optional. Or set values. Let's first
see the sample output of this operation and then see what the options are.

This is the sample output of Fuzzy Merge:
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. 123 ID v | A% Name v | AB: Department ~ | AB: Department Name -
1 1 Mike Anderson Information Technology Information Technology

2 2 Antonio Martin informatica technologica Information Technology

3 3 John Jefferson Management Management

4 4 Joe McCarthy Mangmt null
5 5 Paolo Adrian Sales Sales

6 6 Antony Page Sale Sales

7 7 Brian Farmer Managmnt Management

You can see the three highlighted records, which was not recognized as the

exact match in the normal merge operation, is not matching the output of the

fuzzy merge. Fuzzy merge will check the similarity between joining fields, and

if their similarity is more than the threshold configuration, it will pass it as a

successful match. You can see that “Managmnt” can match with

“Management” with this threshold configuration, but the “Mangmt” doesn't, it

shows that the threshold of similarity is higher than the similarity rate of these

two text values with each other.

You can play with Options of Fuzzy Merge and get different outputs. Here is

an explanation of these options:

Option Acceptable Value

Threshold a value between 0.00 to 1.00
Ignore Case true/false

Ignore Space true/false

Description

if the similarity of the two
text values is more than the
threshold, it will be
considered as a successful
match. Value 1.00 means
exact match.

If you want the similarity
algorithm to work regardless
of the upper or lower case
letters, then select this
option.

If you want the similarity
algorithm to work regardless
of the number of spaces in
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Maximum Number of a numeric positive value,
Matches between 0 to 2147483647
Transformation Table table

Power Query Functions

the text, then select this
option.

The number of rows that can
be matched to one value.
This is like a mapping table,
let's check it out a bit later in
this post. It gives you the
option to use your mapping
table. This table should have
at least two columns of “To"
and “"From”.

In addition to the option added in the graphical interface of Power Query, we

also have two Power Query Functions that do the Fuzzy Merge, Functions are:

Table.FuzzyJoin
Table.FuzzyNestedJoin

Functions above both do have the same fuzzy configurations. Their only

difference is that one of them gives you the expanded output (Fuzzyloin), the

other one gives you the same output as the one that you see in the graphical

interface with the table column output after merge (FuzzyNestedJoin). If you

use these two functions directly in M script, you will have a couple of more

parameters to set, which are for concurrency and culture settings.

These are parameters of the two functions above;
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key1 (optional)

table2

key2 (optional)

newColumnName

Example: abc

joinKind (optional)

4 joinOptions (optional)
ConcurrentRequests (optional)

Example: 123

Culture (optional)

Example: abc

IgnoreCase (optional)

Example: true

IgnoreSpace (optional)
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Transformation Table

Sometimes in the merge operation, you need a mapping table. This table is

called here as Transformation Table. Here is an example of a mapping table:

" . A% From v | AB: To v
1 Information Technology IT
2 Sales Sales
3 Management Board

Note that this table should have at least the two columns of “To” and “From”.
And don't forget that Power Query is case sensitive!
Now you can select this table in your Merge operation in the Fuzzy

configuration as below;
Join Kind

Left Outer (all from first, matching from second) v

¥ Use fuzzy matching to compare the merge

4 Fuzzy merge options

Set threshold (optional)
0.1

¥| Ignore case

¥ Ignore spaces

Maximum number of matches (optional)

Transformation table (optional)

mapping v
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This process is like merging “source” table, which is the first table in our
Merge, with the “Department” table based on the “Department” and then
“Department Name” column, then merging it with the “mapping” table, based
on the “To" column and “Department Name”. The output will bring the “To”

column of the mapping table. Here is the sample output:

. 1% ID |Z| ABc Name lz‘ AB Department |Z| ABc Department Name
1 1 Mike Anderson Information Technology IT
2 2 Antonio Martin informatica technologica null
3 3 John Jefferson
4 4 Joe McCarthy Mangmt
5 5 Paolo Adrian Sales
6 6 Antony Page Sale
7 7 Brian Farmer Managi

Transformation Tabe

2B From

Information Technology

Sales

Summary

Matching based on similarity threshold, or Fuzzy matching is a fantastic
feature added to Power Query and Power BIl, however, it is still a preview
feature, and it may have some more configuration coming up. Please try it in
your dataset, and let me know if you have any questions in the comment

below.
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Fetch Files and/or Folders with Filtering and

Masking: Power Query

Posted by Reza Rad on Aug 3, 2015

rRADACAD

== Content n Name ﬂ Extension - Date accessed
1 Auckland CodeCamp 2014

2 Auckland 501 User Group - 16 May 2012

3 CloudpEe se_S,Fﬁ,I.Lgs_Puhﬁc_\rZ. 02

4 B CloudnEnterprise_Symbols_Public_v2.02 zip .Zip

5 DOS. et e

RN T-0c S, DWEI-VC- Aug 2012
T Error Handimm

Eolder,

INF

12/13/2014 10:09:50 AM
2/1/2015 12:43:29 P\
2/1/2015 12:43:37 PM

12/13/2014 10:09:50 AM

12/13/2014 10:09:51 AM

12/13/2014 10:04:44 AM

12/13/2014 10:09:50 AM

ﬂ Date modified
12/13/2014 10:14:54 AM

9/13/2014 2:03:17 PM
1/1/2014 10:09:10 AM
2/1/2015 12:43:29 PM
2/1/2015 12:43:10 PM
11/19/2012 9:23:50 PM
1/1/2014 3:40:14 AM
1/1/2014 3:30:34 AM
1/1/2014 3:37:06 AM

Fetching list of Files in a folder is easy with Power Query. It is one of the built-

in source types. However, fetching a list of folders is not a built-in function. In

this post, I'll show you how to fetch a list of files, and also fetch the only a list

of folders. The method explained in a way that you can customize the code

and apply any conditions as you want later on — conditions such as File or

folder name masking to fetch only names that contain special character

strings.

Fetch All Files in a Folder

For fetching all files in a folder you can simply use the GUI Get Data, and

under File, choose Folder
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and then simpl

- Content [BH Name

Get Data

All

File
Database
Azure

Other

Browse for Folder

Folder

Choose a folder.

Folder Path

File
Excel
[=] Csv

B XML

=] Text

Folder

CalUsers\Reza\Dropbow\Speaking

=3

Thumbs db db
Table Functions.txt e
Table Functions Part 1.xisx sdsx
Movies.xlsx xsx
Muxdsx sdsx
M sample.pat ™t
Generator.txt ot
Error Handling xlsx adsx
Error Handling.txt e
Date Dimension.xlsx sdsx
Date Dimension.txt ™t
Date Dimension - With Public Holidays xlsx sx
D2xisx adsx
Custom Function.xisx s
Custom Function bt ot
Thumbs.db db

Reza Rad_Top S Power Query M Functions that You Don't Kn _pptx
Reza Rad_Top S Power Query M Functions that You Don't Kn _pdf

Bewiarniany N 7in in

B Extension  [Bl Date accessed

7/30/2015 10:32:42 PM
7/27/2015 11:14:38 PM
7/27/2015 11:14:38 PM
7/27/2015 11:14:38 PM
7/27/2015 11:14:38 PM
7/27/2015 11:14:38 PM
7/27/2015 11:14:38 PM
7/27/2015 11:14:38 PM
7/27/2015 11:14:38 PM
7/27/2015 11:14:38 PM
7/27/2015 11:14:38 PM
7/27/2015 11:14:38 PM
7/27/2015 11:14:38 PM
7/27/2015 11:14:38 PM
7/27/2015 11:14:38 PM
7/27/2015 11:14:35 PM
7/28/2015 12:03:58 AM
7/27/2015 11:14:38 PM
7/27/3015 11-12°38 PAA

ou will see the list of all files.

B pate modified

7/30/2015 10:32:42 PM
3/6/2012 10:11:47 AM
2/12/2014 1:14:29 AM

3/5/2014 9:33:43 PM

2/10/2014 11:25:30 PM

2/10/2014 11:46:41 PM
3/10/2014 2:57:43 PM

3/6/2014 1:35:56 PM.
3/10/2014 1:38:06 PM

2/15/2014 12:43:03 PM
3/6/2014 11:05:58 AM
2/16/2014 2:29:58 PM
11/6/2014 3:07:44 PM
2/13/2014 4:28:11 PM
3/6/2012 10:42:21 AM
5/28/2015 1:29:50 PM

7/28/2015 12:03:58 AM

11/8/2014 10:33:55 AM

174043014 10-24-77 804

& pate created

Ok Cancel

Folder Path

C:\Users\Reza\ Dropbox\Speaking\CloudnEnterprise_Symbols_Public_v2.C
C:\Users\Rezz\Dropbox\speaking|\NZBIUG July 2015\Power Query\Demal
C:\Users\Reza\ Dropbox\Speaking\NZBIUG July 2015\Power Query\Dema!
C:\Users\Reza\Dropbox\Speaking\NZBIUG July 2015\Power Query\Demal
C:\Users\Reza\ Dropbox\Speaking\NZBIUG July 2015\Power Query\Dema!
C:\Users\Reza\Dropbox\Speaking\NZBIUG July 2015\Power Query\Demal
C:\Users\Reza\Dropbox\Speaking\NZBIUG July 2015\Power Query\Demal
C:\Users\Rezz\ Dropbox\Speaking\NZBIUG July 2015\Power Query\Demol
C:\Users\Rezz\Dropbox\speaking|\NZBIUG July 2015\Power Query\Demal
C:\Users\Reza\ Dropbox\Speaking\NZBIUG July 2015\Power Query\Dema!
C:\Users\Reza\Dropbox\Speaking\NZBIUG July 2015\Power Query\Demal
C:\Users\Reza\Dropbox\Speaking\NZBIUG July 2015\Power Query\Demal
C:\Users\Rezz\ Dropbox\Speaking\NZBIUG July 2015\Power Query\Demol
C:\Users\Rezz\Dropbox\speaking|\NZBIUG July 2015\Power Query\Demal
C:\Users\Reza\ Dropbox\Speaking\NZBIUG July 2015\Power Query\Dema!
C:\Users\Reza\Dropbox\Speaking\NZBIUG July 2015\Power Query\

C:\Users\Reza\Dropbox\Speaking\NZBIUG July 2015\Power Query\

C:\Users\Reza\ Dropbox\Speaking\NZBIUG July 2015\Power Query}

£\l eare 72\ Nernhavl Sneaking\ NZRITG iy 2015\ Brwar Onsni
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As you see in the above table extracted, there is a column named Content,
which has the content of the file. You can click on that to see the content of
the file if you want.

What is the M Code Written Behind the Scenes

The code behind the scenes for this transformation used function

1 let

2 Source = Folder.Files("C:\Users\Reza\Dropbox\Speaking")
3in

4  Source

Fetch All Files and Folders

There is another M function to fetch all files and folders listed under a folder,
named . This function returns the Content column with a data
type of the record and content of it. For Files data type usually is Binary, and
for Folders it is a table. So it can be easily distinguished and separated. Here is

a list of all files and folders fetched:

1 let

2 Source = Folder.Contents("C:\Users\Reza\Dropbox\Speaking")
3in

4  Source

The result set contains both files and folders

==, Content n Name ﬂ Extension - Date accessed ﬂ Date modified - Date
1 Auckland CodeCamp 2014 12/13/2014 10:14:54 AM 9/13/2014 2:03:17 PM £
2 Auckland SQL User Group - 16 May 2012 12/13/2014 10:09:50 AM 1/1/2014 10:09:10 AM
3 Cloudnis 52 Srﬁlmgs Public_v2.02 2/1/2015 12:43:29 P\ 2/1/2015 12:43:29 PM
4 m CloudnEnterprise_Symbols_Public_v2.02.zip Zip 2/1,/2015 12:43:27 PM 2/1/2015 12:43:10 PM
DQS. ot ot 12/13/2014 10:09:50 AM 11/19/2012 9:23:50 PM
6 n DWEI-VC- Aug 2012 12/13/2014 10:09:51 AM 1/1/2014 9:40:14 AM
T W Error Hanamms 12/13/2014 10:04:49 AM 1/1/2014 9:30:34 AM
INF FO'der 12/13/2014 10:09:50 AM 1/1/2014 9:37:06 AM

As you see the Content column shows the data type of the value. To check if a
record is Folder or not, we have to compare its data type to Table. We can add
a column to the table to check the data type of the content column in each

record. The data type can be checked with function.

1 let

2 Source = Folder.Contents("C:\Users\Reza\Dropbox\Speaking"),

3 TypeAdded=Table.AddColumn(Source,"Type",each Value.ls([Content],type table))
4in

5 TypeAdded

And the result set shows if the record is folder or not
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ﬂ Attributes Folder Path
&AM C\Users\Reza\Dropbox)Speaking),
FAM C:\Users\Reza\Dropbox\Speaking,
9 PN CA\Users\Reza\Dropbox)\Speaking),
7 PM C\Users\Reza\Dropbox\Speaking,
0AM C:\Uszers\Reza'\Dropbox\Speaking,
5AM C\Users\Reza\Dropbox\Speaking),
5AM CA\Users\Reza\Dropbox\Speaking,
5AM C:\Uszers\Reza\Dropbox\Speaking,
5AM C\Users\Reza\Dropbox)Speaking),
£ B r\l lzard\ Baral Nranhad Sneaking

= Type

rRADACAD

TRUE
TRUE |
TRUE
FALSE
FALSE
TRUE
TRUE
TRUE
FALSE

TRIF

To fetch only folders, we can filter the data set with Table.SelectRows function.
I've sorted the result set descending by creating date of the folder. Here is the
code:

1 let
2

3
4
5
6
7 in
8

Source = Folder.Contents("C:\Users\Reza\Dropbox\Speaking"),
TypeAdded=Table.AddColumn(Source,"Type",each Value.ls([Content],type table)),

Folders=Table.SelectRows(TypeAdded, each [Type]=true),

Sorted=Table.Sort(Folders,{"Date created", Order.Descending})

Sorted

And the result:

=~ (Content Name

- Extension ﬂ Date accessed

ﬂ Date modified

- Date created ﬂ

NZBIUG July 2015

SQL Rally Nordic 2015

SOL Saturday 374 Vienna
CloudnEnterprise_Symbols_Public_v2.02
TechDays Hong Kong 2015
SQL Saturday 337 Oregon
SQL Saturday 352 Sydney
50U Social Brisbane 2014
MVP ComCamp 2014
PASS Summit 2014
Auckland CodeCamp 2014
TecheEd NZ 2014

7/27/2015 11:14:35 PM
3/4/2015 8:45:25 PM
2/28/2015 6:28:23 PM
2/1/2015 12:43:29 PM
2/12/2015 4:14:33 PM
12/13/2014 10:14:55 AM
2/7/2015 2:59:03 PM
12/13/2014 10:14:55 AM
12/13/2014 10:14:53 AM
12/13/2014 10:14:52 AM
12/13/2014 10:14:54 AM
1/11/2015 3:45:45 PM

Fetch Files and Folders with Masking
Now that you've got through the M code, it would be really easy to apply any

masking option to this. Here are a couple of examples:

1- Fetch Only Folders Created after Specific Date

1 let
2

Source = Folder.Contents("C:\Users\Reza\Dropbox\Speaking"),

7/27/2015 11:14:35 PM
3/4/2015 8:45:25 PM
2/28/2015 6:28:23 PM
2/1/2015 12:43:29 PM
2/12/2015 4:14:33 PM
11/2/2014 11:15:19 AM
2/7/2015 2:59:03 PM
9/17/2014 4:28:51 PM
9/17/2014 4:28:26 PM
9/13/2014 6:04:20 PM
9/13/2014 2:03:17 PM
1/11/2015 3:45:45 PM

7/27/2015 11:14:17 PM
3/3/2015 11:31:56 PM
2/19/2015 9:03:43 PM
2/1/2015 12:43:29 PM
2/1/2015 12:20:56 PM

10/31/2014 9:49:55 PM

10/24/2014 10:59:15 PM
9/17/2014 4:28:26 PM
9/17/2014 4:28:26 PM
9/13/2014 5:44:53 PM

9/13/2014 10:07:16 AM
7/30/2014 5:43:35 PM
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3  TypeAdded=Table.AddColumn(Source,"Type",each Value.ls([Content],type table)),

4 Folders=Table.SelectRows(TypeAdded, each [Type]=true),

5 Sorted=Table.Sort(Folders,{"Date created", Order.Descending}),

6 Filtered=Table.SelectRows(Sorted, each [Date created]>DateTime.FromText("2015-1-1"))
7

8

9

n
Filtered
Result
2. Content gId Name - Extension - Date accessed - Date modified - Date created -
1 NZBIUG July 2015 7/27/2015 11:14:35 PM 7/27/2015 11:14:35 PM 7/27/2015 11:14:17 PM
2 SQL Rally Nordic 2015 3/4/2015 8:45:25 PM 3/4/2015 8:45:25 PM 3/3/2015 11:31:56 PM
3 SOL Saturday 374 Vienna 2/28/2015 6:28:23 PM 2/28/2015 6:28:23 PM 2/19/2015 9:03:43 PM
4 CloudnEnterprise_Symbols_Public_v2.02 2/1/2015 12:43:29 PM 2/1/2015 12:43:29 PM 2/1/2015 12:43:29 PM
5 TechDays Hong Kong 2015 2/12/2015 4:14:33 PM 2/12/2015 4:14:33 PM 2/1/2015 12:20:56 PM
. . . . 3 “” ”
2- Fetch Only Files with .txt extension and name similar to “amp
1 let

2 Source = Folder.Files("C:\Users\Reza\Dropbox\Speaking"),

3 Sorted=Table.Sort(Source {"Date created", Order.Descending}),

4  Filtered=Table.SelectRows(Sorted, each [Extension]=".txt" and Text.Contains([Name],"amp"))

5

6 in

7  Filtered

Result:

B~ Content (X3 Name ﬂ Extension ﬂ Date accessed ﬂ Date modified
1 M sample. et o 7/27/2015 11:14:38 PM 2/10/201:
2 M sample. et ot 2/19/2015 5:23:56 PM 2/10/201-
3 M sample. bt o 12/13/2014 10:15:07 AM 2/10/201:
4 M sample.txt ot 12/13/2014 10:15:04 AM 2/10/201.
M sample._txt xt 12/13/2014 10:09:55 AM 2/10/201.
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Part IV: Dealing with Errors
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Exception Reporting in Power Bl: Catch the

Error Rows in Power Query
Posted by Reza Rad on Nov 23, 2018

Exception Report: Error Rows

Error.Message Error.Detail
Error Reason We couldn’t convert to Date 9101975
DataFormat.Error We couldn't parse the input provided as a Date value. 13/11/14965 7

We couldn't parse the input provided as a Date value. 20/505/1958

We couldn't parse the input provided as a Date value. 2205/1960
We couldn't parse the input provided as a Date value. 9/100/1944
We couldn't parse the input provided as a Date value. d 23/08/1951

EEEE We couldn't parse the input provided as a Date value. NA
.==E Apply query changes
.... u L. 1 of the loaded queries contained errors. View errors
RADACAD V' DimCustomer

P> 18,484 rows loaded. 7 errors

Close

To build a robust Bl system, you need to cater for errors and handle errors
carefully. If you build a reporting solution that the refresh of that fails
everytime an error occurs, it is not a robust system. Errors can happen by
many reasons. In this post, I'll show you a way to catch potential errors in
Power Query and how to build an exception report page to visualize the error
rows for further investigation. The method that you learn here will save your
model from failing at the time of refresh. Means you get the dataset updated,
and you can catch any rows caused the error in an exception report page. To

learn more about Power BI, read
Sample Dataset

| will use a sample Excel file as a data source which has 18,484 customer rows

in it. In the sample Dataset, we have a BirthDate field beside all other fields,
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which supposed to have a date value in it. Here is what the data looks like

when | bring it into Power Query:

W | | = | Untitled - Power Query Editor

Home Transform

=% 1 —
-t
Close & New Recent  Enter
Apply ™  Source ~ Sources™ Data

Close New Query

Queries [1]

Bl DimCustomer

Data Sources

Add Column

3

Data source
settings

View

Manage
Parameters ~

Parameters

4 Properties
L1 Advanced Editor

Manage ~

Query

Choose  Remove Keep Remove
Columns ~ Columns ™  Rows™ Rows ™

Manage Columns

L/}
x I

Reduce Rows

5l i
il
split
Column ~
Sort

Data Type: Whole Number
[7] Use First Row as Headers ~

%37 Replace Values

Transform

rRADACAD

-

= Table.TransformColumnTypes (#"Promoted Headers",{{"CustomerKey", Int64.Type}, {"GeographyKey'

Error Happens

When | get this dataset in my Power Query Editor window (as you see in the

above screenshot), Power Query automatically converts the data type of the

NameStyle

|T |BirthDate

AB. MaritalStatus

ABC
123

Suffix

FALSH
FALSH
FALSH
FALSH
FALSH
FALSH
FALSH
FALSH
FALSH
FALSH
FALSH
FALSH
FALSH
FALSH
FALSH
FALSH
FALSH
FALSH
FALSH

8/04/1966
14/05/1965
12/08/1965
15/02/1968

8/08/1968

5/08/1965

6/12/1965

3/05/1964

7/07/1964

1/04/1964

6/02/1964

4/11/1963
18/01/1968

6/08/1968

9/05/1968
27/02/1979
28/04/1979
26/06/1944

9/10/1944

M
S
M
S
S
S

»

M
S
S
S
M
M
M
S
S
M
S
S

null
null
null
null
null
null
null
null
null
null
null
null
null
null
null
null
null
null

null

BirthDate column to Date. You can see this automatic data type conversion in

the list of Steps;

Loumns ~ Lolumns *

Query Manage Columns

P |

KOWS *  HOWS ™

Reduce Rows

Table.TransformColumnTypes(#"Promoted Headers", {{"Customei
"CustomerAlternateKey”, type text}, {"Title", type an
"LastMame", type text}, {"MameStyle", type logical},
"suffix", type any}, {"Gender", type text}, {"EmailAddress™,
"TotalChildren”, Int64.Type}, {"NMumberChildrenAtHome", Int64.Type}, {"EnglishEducation”, type text},

Transform

rkey", Inté4.Type},

ype text},

{"GecgraphyKey", Ints4.Type},
ext}, {"MiddleName", type text},

"BirthDate", type date}, {"MaritalStatus", type text},

YearlyIncome", Inté4.Type},

Combine

QUERY SETTINGS

4 PROPERTIES

~ | 123 GeographyKey

- | A% CustomerAlternateKey

5 Title

= | A% FirstName

11000
11001
11002
11003
11004
11005
11006
11007

26
37
31
11
19
22

)

40

AW00011000
AW00011001
AW00011002
AW00011003
AW00011004
AW00011005
AW00011006
AW00011007

null Jon

null Eugene
null Ruben
null Christy
null Elizabeth
null Julio
null Janet

null Marco

4 APPLIED STEPS

Source

X Changed Type
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Of course, you can turn off this automatic data type detection of Power Query,
but that is not my point. | want the dataset to fail to show you how to deal
with it. Errors happen in Power Query in the real world, and I'm here to show
you how to find them.

As you can see in the Power Query Editor, | see no errors for this data type

change, and everything looks great;
@) | [ = | Untitled - Power Query Editor

Home Transform Add Column View Help
=X D D D kL Properties |:| LB Y, EDX 4] 'l
r |
A =P & 2 rovemancion x HBEBHE 4 h

Close & New  Recent Enter Data source Manage Refresh = Choose  Remove Keep Remove Split
Apply ¥ Source ~ Sources ™ Data settings Parameters ¥  Preview ™ iianage Columns ¥ Columns~  Rows ™ Rows ™ Column ~
Close New Query Data Sources ~ Parameters Query Manage Columns Reduce Rows Sort
\ ) = laple.1ransTormLoLumniypes (# Promotea Headers" “Lustomer
Queries [1] x ypest >
TntRA Tvnal {"Gengranhvkeu" TntRA Tunel {"CuctnmarAltern:
—— — S—— —
== )S/ NameStyle ~ | [-7] BirthDate ~ | B MaritalStatus
EE DimCustomer
0% | ® Valid 100% |-e Valid 100% | ® Valid 100
0% | ® Error 0% || ® Error 0% | ® Error 0
0% | ® Empty 0% | ® Empty 0% | ® Empty 0
1 distinct, 0 unique 955 distinct, 912 unique 2 distinct, 0 unique
1 FALSE 8/04/1966 M
2 FALSE 14/05/1965 S
3 FALSE 12/08/1965 M
4 FALSE 15/02/1968 S
5 FALSE 8/08/1968 S
6 FALSE 5/08/1965 S
7 EAICE &£/17/1088 <

Now | load this dataset into Power BI, by using Close and Apply in the Query
Editor window, and | expect everything to load successfully, however, this is

coming out of the blue!
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X

Apply query changes

. 1 of the loaded queries contained errors. View errors

v/ DimCustomer
|’ 18,484 rows loaded. 7 errors.

Close

Does this sound familiar? Yes, if you have worked with Power Bl for a while,
you might have experienced it. No errors in Power Query Editor, but when we
load the data into Power B, there are errors! How is that possible? Let's first

find out why this happens.
Why didn’t Power Query Editor Catch the Error?

Power Query Editor always work with a preview of the dataset, the size of the
preview depends on how many columns you have, sometimes it is 1000 rows,
sometimes 200 rows. If you click on a Query in the Power Query editor

window, you can see this stated down below in the status bar;
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@) | | = | Untitled - Power Query Editor

Home Transform Add Column View Help
=X D D D D [ Properties |:| L Y, EX
(D ~
= \/ & [ 1 Advanced Editor x EEE' EEE'

|

Close & New  Recent Enter Data source Manage Refresh = Choose  Remove Keep Remove
Apply ™  Source ™ Sources™ Data settings Parameters ™  Preview ™ Manags Columns ™ Columns™  Rows ™ Rows™
Close New Query Data Sources  Parameters Query Manage Columns Reduce Rows S

. = lable.lransTormeLoLumniypes(# "Fromotea Headers™,
Queries [1]
Tntra Tvnel {"Ganoranhvkev" Tntrd Tvne} I"Cust

g8 DimCustomer
Power Query Editor works with a preview of the dataset,

not the entire number of rows

1 distinct, 0 unique 955 distinct, 912 unique 2 distinct, O u

1 FALSE 8/04/1966 M
2 FALSE 14/05/1965 S
3 FALSE 12/08/1965 M
4 FALSE 15/02/1968 S
5 FALSE 8/08/1968 S
6 FALSE 5/08/1965 S
7 FALSE 6/12/1965 S
8 FALSE 9/05/1964 M
9 FALSE 7/07/1964 S
0

30 COLUMNS, 999+ ROWS | Column profiing based on top 1000 rows
The reason for Power Query to use the preview dataset is mainly because of
speeding up the transformation development process. Imagine if you have a
table with 10 million rows, every single transformation that you want to apply
on that dataset would take a long time, and you have to wait for it before you
start doing the next step. The wait for the response each time will slow down
your development process. This is the reason why working on a preview on
the dataset is a preferred option. You can apply all transformations you want
on the preview, and when you are happy with it, then apply it to the entire
dataset. Usually, the first 1000 rows or the first 200 rows are a good sample of
the entire dataset, and you can expect to see most of the data challenges

there. Usually, not always of course.
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How will the transformation be applied to the entire dataset then? When you
load the data into Power Bl. That means when you click on Close and APPLY in
the Power Query Editor window. That APPLY means apply those
transformations now on the entire dataset. That is the reason, why the load
process may take longer especially if the dataset is big.

Power Query Editor always works with a preview of the data, to
make the development process fast. When you load the data in
Power BI, transformations will be applied on the entire dataset.
Now that you know how Power Query Editor deals with the preview of the
data, you can guess why the error above happened? The reason is; The
preview of the data (which was about 1000 rows) had no issues with the
transformations applied (in this case automatic data type change to Date for
the BirthDate column). However, the entire dataset (which is about 18K rows)
have problems with that transformation! When you see the error above in the
Power Bl Desktop, then you can click on View errors and go to Power Query
editor and see those rows, and deal with them somehow, and fix it. However,
that is not enough.

What if the error doesn’t happen in Power Bl Desktop, but happens
in a scheduled refresh in the Power Bl Service?

True! Fixing errors in Power Bl Desktop is easy, but consider that the error
didn’t happen in the desktop too, and you got your Power Bl report published
to the website, and scheduled it to refresh. Then the next day you see the
report failed to refresh with an error! You have to learn how to deal with the
error rows beforehand before it cause the scheduled refresh to fail. Let's see

how to deal with it then.
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Dealing with Errors: Catching the Error Rows

To deal with errors, you have to catch the error before it loads into Power BI.
One way to do it is to create two references of the same table, one as the final

query, and the other one as Error Rows.

Queries [1]

BE DimCustomer - Original

Copy
Paste

Delete

Rename

X
=
v/| Enable load

v/| Include in report refresh
U

Duplicate

Reference

Move To Group

in the screenshot above, | renamed the DimCustomer table to DimCustomer —
Original and then created a Reference from it. If you would like to learn what
Reference is, . The new
referenced query can be called as DimCustomer. This would be the clean

query with no errors (we will remove errors from it in the next step);
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Gl | |J = | Untitled - Power Query Editor

Home Transform Add Column

X (3 3 [3

Close & New Recent  Enter Data source
Apply ¥ Source ~ Sources ¥ Data settings Pa
Close New Query Data Sources  P:

Queries [2]

B8 DimCustomer - Original

B2 DimCustomer

The new table is the table that would be clean with no errors, and we can use

it in the report. Let's clean this from any errors

Remove Errors from the Table loading into Power Bl

As DimCustomer would be the final query for us, | want to remove errors from

it. Removing errors is a simple option in the Home tab, under Reduce Rows ->
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Remove Rows -> Remove Errors. Make sure that you select the BirthDate
column before that.
@ | [ = | Untitled - Power Query Editor
“ Home Transform Add Column View Help
=X D D D D D [ Properties |:| L/ Y| N 4]
') ~
= ~ & [ Advanced Editor x EEE' EEE' 2l [
Close & New  Recent Enter Data source Manage Refresh =z Choose  Remove Keep |[Remove 4
Apply~  Source ~ Sources ¥ Data settings Parameters ¥  Preview ¥ fanage Columns ~ Columns ™  Rows ~ || Rows ™ Col
Close New Query Data Sources  Parameters Query Mar E-Eﬁ Remove Top Rows Sort
5 Remove Bottom Rows —
Queries [2] fx = #"DimCustomer - orj __
] o - . REMoOve Alternate Rows
=== ~ | 7] BirthDate v ) 85 Suffix
EE DimCustomer - Original — E-8 Remove Duplicates ——
B DimCustomer 1 1 FALSE 8/04/1956 % Remove Blank Rows
2 FALSE 14/05/1965 B Remove Erors I e
3 FALSH 12/08/1965
4 FALSH Remove fows containing errors in
the currently selected columns.
5 FALSE A
6 FALSH 5/08/1965 S
7 FALSH 6/12/1965 S
8 FALSH 9/05/1964 M
9 FALSH 7/07/1964 S
10 FALSE 1/04/1964 S
1" FALSH 6/02/1964 S
12 FALSE 4/11/1963 M
13 FALSE] 18/01/1968 M
14 FALSH 6/08/1968 M
15 FALSE 9/05/1968 S
16 FALSE 27/02/19%9 S
a7 calcr Ae/nalinTn na

You can also do this for all columns if you want; by selecting all columns and
then using Remove Errors. This post is just a sample on one column and can
be extended to all for sure.

Remove Errors will be a step in the data transformations step, and it means
that when you click on APPLY, it will apply on the entire dataset, so as a result,
when the data type change cause an error, the next step after that which is
Remove Errors, will wipe the rows that caused the error. But the DimCustomer
— Original still may cause the error, so we have to uncheck the Enable Load of

that query.
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Queries [2]

£28 DimCustomer - Original
Copy

Paste

X Delete

=] Rename

Enable load

Include in repc

EEE DimCustomer

52 Duplicate
.

™ r

Now we have successfully removed the errors, and if we load the data into
Power Bl. There would be no errors happening.

But wait! What about those error rows? How can we catch them? We need to
catch those rows and investigate what happened and think about an action
plan to fix them, right? So, we do need another query reference from the

original query, but to keep the error rows.

Keep Errors in the Exception Table

Similar to the Remove Errors option, there is also an option to Keep Errors. If
you have seen this option before, you may have wondered what the use of
such a thing is? Well, here is the exact use case scenario. Keep Errors will help
to catch the error rows in an exception table.

Create another reference from the DimCustomer — Original.
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Queries [2]

g== DumCustomer - Origtnal

EEE DimCustomer . Copy
Paste

X Delete

=] Rename

Enable load

Include in rep:

Duplicate

=

Reference

Maove To Groul
Rename this new query as DimCustomer Error Rows. For this query, we have

to Keep Errors, which can be found close to where the Remove Errors is, but

under Keep Rows.
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@l | 4 = | Untitled - Power Query Editor

Home Transform Add Column View Help

=X D D D D D [ Properties |:| LIF | o/l
(L [s ]

- ©) Lo & [} Advanced Editor x EEH EEH

Close & New Recent  Enter Data source Manage Refresh o Choose  Remove Keep Remove
Apply ™ Source ™ Sources ™ Data settings Parameters ™ Preview ~ METEEE Columns ™ Columns ~ {__Rows ~ JRows ™
Close New Query Data Sources  Parameters Query _= Keep Top Rows = Rows
o  Keep Bottom Rows e
Queries [3] fA = #"DimCustomer -
B Keep Range of Rows
- : - ABC -
=2z T BirthDate ] Keep Duplicates 455 Suffi»
- |
1 FALSE| 8/04/1966| | |»
E& DimCustomer o eEETEE
2 FALSE| 14/05/1965| >
L Rlusll e 3 | FALSE| Keep only roys containing errors in
the currently|selected columns.
4 FALSE .
5 FALSE| 8/08/1968| S
6 FALSE| 5/08/1965| S
7 FALSE| 6/12/1965| S
8  FALSE 9/05/1964| M
9  FALSE 7/07/1964| S
10 FALSE 1/04/1964| S
11 FALSE 6/02/1964| S
12  FALSE 4/11/1963| M

o

Now this table would only keep rows that cause an error. Here is a sample set;
@ | [ = | Untitled - Power Query Editor

Home Transform Add Column View Help
=X D D D D [ properties LI Y X 5 | —
=t @ D Q e D} Advanced Editor |:| x EEEl EEEl /Z\J, r —‘ =

5
)
1
)
1

Close & New  Recent Enter Data source Manage Refresh = Choose  Remove Keep Remove Split Grol
Apply ¥ Source ~ Sources ~ Data settings Parameters >  Preview ~ METEGE Columns ¥ Columns ¥ Rows ™ Rows~ Column~ By
Close New Query Data Sources  Parameters Query Manage Columns Reduce Rows Sort

Queries [3] ¢ = Table.SelectRowsWithErrors(Source, {"BirthDate"})

Y NameStyle '] 7 BirthDate - | A% MaritalStatus -

B DimCustomer

1 FALSE | Error
FALSE | Error
S—_—

EE DimCustomer - Error Rows B ALSE | Error

FALSE | Error
FALSE | Error

F R R - - -

2
B
4 FALSE | Error
5
6
7

Error

This is not the end of the story. If you load this new table of DimCustomer —

Error Rows in Power B, you will end up with the same error again. Why? Well,
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because this query is going to return error rows! You need to remove the Error

occurred from this dataset.

Getting Error Details

If you remove the error column from the exception table we have created,
then you would have no details about the error happened, and it would be
hard to track it back and troubleshoot. The best would be catching the error
details. The error message and the value that caused the error are important
details that you don’t want to miss. Follow steps below to get that
information.

In the Error Rows table, add a Custom Column.

261|Page



Power Bl from Rookie to Rock Star — Book 3: Power Query and Data Transformation in Power Bl

! | [ = | Untitled - Power Query Editor

Home Transform Add Column View
-| l - -fi E Conditional Column
J U% Index Column ~
Column From| Custom |Invoke Custom
Examples ~ | Column Function

[ Duplicate Column

General

Custom Column

Create a new column in this table,
based on a custom formula.

EEE DimCustomer

B2 DimCustomer - Error Rows

| AB(

Form:

In the Custom Column editor, write “try” and then after a space, the name of

the field that caused the error. In our example: BirthDate;
1 try [BirthDate]
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Custom Column

New column name

Custom
Custom column formula: Available columns:
FIirstNname
=try [BirthDate] .
MiddleName A
LastName

NameStyle
= [ BirthDate
MaritalStatus

Suffix
Gender

<< Insert

Learn about Power Bl Desktop formulas

+/ No syntax errors have been detected. OK Cancel

try (all lowercase), is a keyword in M that will catch the error details. Instead of
returning just an error, it will return a record containing the error details such
as the source value and the error message. Below screenshot shows how the
output of try would come;

rrum fexu FIONT INUIEn FIUNT Date o 1Ine

fx = Table.AddColumn(#"Kept Errors", "Custom", each try [BirthDate])

. dressline2 [~ 4% Phone [~] 7 DateFirstPurchase [~ A8 CommuteDistance [~] 4% FullName 255 Custom
null 161-555-0125 19/09/2007 10+ Miles John White Record
null 334-555-0173 23/08/2007 10+ Miles Nathan Hughes Record
null 178-555-0116 19/05/2006 2-5 Miles Logan Turner Record
null 1(11) 500 555-0166 11/09/2007 2-5 Miles Morgan Sanchez Record
null| 1 (11) 500 555-0190 7/06/2006 5-10 Miles Dustin Goldstein Record
null | 391-555-0176 28/06/2006 0-1 Miles Hailey Cox Record
nuil | 1(11) 500 555-0118 13/10/2007 0-1 Miles lan Bell Record

I R G G}EEESSLI L L.

The Record output of the “try” will have two fields; HasError (which we already

know it is going to be true), and the Error. The Error is another record with

more details. Click on Expand on the Custom column, and select Error.
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~ | ABc FullName ~ 155 Custom

Search Columns to Expand ’%l

B (Select All Columns)

HasError

...............

Use original column name as prefix

| List may be incomplete. Load more

OK Cancel

In the output column named Error, click on Expand again and this time select

all columns;
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r-r

AB- FullName

[’1‘55 Error

¥ (Select All Columns)

¥ Reason
¥ Message
B Detail

¥ Use original column name as prefix

List may be incomplete. Load more

Cancel

It is good to have the original column name as a prefix because then you

would know that these are error detail columns.

Now you would get the full details of the error as below;

'Expanded Custom", "Error", {"Reason", "Message", "Detail"}, {"Error.Reason", v
E‘ 1% Error.Reason Iz‘ 1% Error.Message IZ' 35 Error.Detail Iz‘
DataFormat.Error We couldn't parse the input provided as a Date value. 9/100/1944
DataFormat.Error We couldn't parse the input provided as a Date value. d 23/08/1951
DataFormat.Error We couldn't parse the input provided as a Date value. 13/11/14965
DataFormat.Error We couldn't parse the input provided as a Date value. 2205/1960
DataFormat.Error We couldn't convert to Date. 9101975
DataFormat.Error We couldn't parse the input provided as a Date value. 20/505/1958
DataFormat.Error We couldn't parse the input provided as a Date value. NA
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The information above is your most valuable asset for the exception reporting.
Remove Error Column

Now the last step before loading the data into Power Bl is to remove the
column that causes the Error. In our example; the BirthDate Column should be

removed (otherwise the refresh will fail again);

e ]2 Index Column ~ 125 Extract ~ "0 Rounding ™ —
Column From Custom Invoke Custom . Format .. Statistics Standard Scientific ) Date  Tim
Examples~  Column Rt [ Duplicate Column - Parse - - - Information - -
General From Text From Number From Date

= Table.ExpandRecordColumn(#"

Expanded Custom", "

Queries [3] fx

5. NameStyle : | BirthDate v | AB: MaritalStatus - |
&= Copy

07
x

=
8@ DimCustomer

FALSE | Error
FALSE | Error Remove g
i - Remove Other Columns
8 DimCustomer - Error Rows FALSE | Error :
Duplicate Column
FALSE E
e Tl Add Column From Examples...
FALSE | Error .
Remove Duplicates

FALSE | Error
Remove Errors

~N oo AW

FALSE | Error Change Type

Transform
32 Replace Values...
Replace Errors...

= Group By...

Exception Report

You can now load the data into Power Bl. You will have two tables;
DimCustomer, and DimCustomer — Error Rows. DimCustomer is the table that
you can use for your normal reporting. DimCustomer — Error Rows is the table
that you can use for exception reporting. The exception report is the report
that can be used for troubleshooting and will list all the errors to users for
further investigation. Make sure that there is no relationship between these
two tables.

Here is a sample report visual | created that shows the errors;
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Exception Report: Error Rows

Error.Message

Error.Reason We couldn't convert to Date.

DataFormat.Error We couldn't parse the input provided as a Date value.
We couldn't parse the input provided as a Date value.
We couldn't parse the input provided as a Date value.
We couldn't parse the input provided as a Date value.
We couldn't parse the input provided as a Date value.
We couldn't parse the input provided as a Date value.

Error.Detail

9101975
13/11/14965
20/505/1958
2205/1960
9/100/1944
d 23/08/1951
NA

Summary

Errors happen, and you have to deal with them. Instead of waiting for the error

to happen and then finding it a month after it caused, it is better to catch

them as soon as they happen. In this article, you learned a way to deal with

error rows. In RADACAD we always create an exception report for Power Bl

reports. That way, we are always sure that the refresh won't fail because of the

error, and we would also have a place for investigating the errors, which is

called the Exception Report. Do you have an exception report? If not, go and

create one, If yes, tell us about your experience down below in the comments.
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Flawless Date Conversion in Power Query
Posted by Reza Rad on Jan 6, 2017

- E Datel ﬂ ﬁ Date2 ﬂ ﬁ Date3 ﬂ E
1/1/2017 1/1/2017 1/1/2017
1/2/2017 1/2/2017 1/2/2017
1/3/2017 1/3/2017 1/3/2017
1/4/2017 1/4/2017 1/4/2017
1/5/2017 1/5/2017 1/5/2017
1/6/2017 1/6/2017 1/6/2017
1/7/2017 1/7/2017 1/7/2017
1/8/2017 1/8/2017 1/8/2017
1/8/2017 1/8/2017 1/8/2017

1/10/2017 1/10/2017 1/10/2017

1/11/2017 1/11/2017 1/11/2017

1/12/2017 1/12/2017 1/12/2017

1/13/2017 1/13/2017 1/13/2017

1/14/2017 1/14/2017 1/14/2017

1/15/2017 1/15/2017 1/15/2017

1/16/2017 1/16/2017 1/16/2017

1/17/2017 1/17/2017 1/17/2017

1/18/2017 1/18/2017 1/18/2017

1/18/2017 1/15/2017 1/19/2017

1/20/2017 1/20/2017 1/20/2017

1/21/2017 1/21/2017 1/21/2017

1/22/2017 1/22/2017 1/22/2017

1/23/2017 1/23/2017 1/23/2017

1/24/2017 1/24/2017 1/24/2017

1/25/2017 1/25/2017 1/25/2017

1/26/2017 1/26/2017 1/26/2017

1/27/2017 1/27/2017 1/27/2017

1/28/2017 1/28/2017 1/28/2017

1/29/2017 1/29/2017 1/29/2017

1/30/2017 1/30/2017 1/30/2017

1/31/2017 1/31/2017 1/31/2017

LN

—k

]
I
18
q

-

m m mMm mMm m m m m m m m m m m m m m m m

Date Conversion is one of the simplest conversions in Power Query, however,
depends on locale on the system that you are working with Date Conversion

might return a different result. In this post, I'll show you an example of an
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issue with date conversion and how to resolve it with Locale. In this post, you'll
learn that Power Query date conversion is dependent on the system that this
conversion happens on, and can be fixed to a specific format. If you want to

learn more about Power Bl; Read

Prerequisite
The sample data set for this post is here:

Different Formats of Date

Most of the countries use YMD format. However some of them use MDY or
DMY more frequently. explains different formats of date

in each country. Dataset below have different formats in it;
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Date3
1-1-2017
1-2-2017
1-3-2017
1-4-2017
1-5-2017
1-6-2017
1-7-2017
1-8-2017
1-9-2017
1-10-2017
1-11-2017
1-12-2017
1-13-2017
1-14-2017
1-15-2017
1-16-2017
1-17-2017
1-18-2017
1-15-2017
1-20-2017
1-21-2017
1-22-2017
1-23-2017
1-24-2017
1-25-2017
1-26-2017
1-27-2017
1-28-2017
1-25-2017
1-30-2017
1-31-2017

In the above table, first two columns (Date1, and Date2) are in YYYY-MM-DD
and YYYY/MM/DD format, which is the most common format of the date.
Date3 is MM-DD-YYYY format (very common in the USA and some other

countries), and Date4 is DD-MM-YYYY format, which is most common in New
Zealand, Australia, and some other countries. Now let’s see what happens if

we load this data into Power BI.
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Automatic Type Conversion

Power Bl leverages automatic data type conversion. This automatic action
sometimes is useful, sometimes not! If you open a Power Bl Desktop file and
get data from the specified data set. In Query Editor you will see the data
types converted automatically at some level. Here is the data loaded into the

Query Editor window with automatic data type conversion;

= Table.TransformColumnTypes(#"Promoted Query Settings

ESE. ﬂ Datel ﬂ ﬂ Date2 ﬂ ﬁ Date3 ﬂ ;\Bc Dated ﬂ
1/1/2017 1/1/2017 1/1/2017 1-1-2017
1/2/2017 1/2/2017 1/2/2017  2-1-2017
1/3/2017 1/3/2017 1/3/2017 3-1-2017
1/4/2017 1/4/2017 1/4/2017 | 4-1-2017 All Properties
1/5/2017 1/5/2017 1/5/2017  5-1-2017
1/6/2017 1/6/2017 1/6/2017 6-1-2017
1/7/2017 1/7/2017 1/7/2017  7-1-2017
1/8/2017 1/8/2017 1/8/2017 8-1-2017
1/9/2017 1/9/2017 1/9/2017 9-1-2017
1/10/2017 1/10/2017 1/10/2017 | 10-1-2017
1/11/2017 1/11/2017 1/11/2017 11-1-2017

4 PROPERTIES
Mame

Sheet]

4 APPLIED STEPS

Source

MNavigation

Promoted Headers
# Changed Type

You can see the Changed Type step that applied automatically and converted
the first three columns in the data set to the data type of Date and left the
Date4 as data type Text. Automatic Date type conversion understand
characters like / or -, and apply conversion correctly in both cases (Date1, and
Date?2)

* If you are running this example on your machine you might see a different
result because Power Query uses the locale of the machine to do data type
conversion. Locale of my machine is US format, so it understands the format
of USA and converts it automatically. If you have different locale, the
conversion might result differently. We will go through that in a second.

If the automatic data type conversion is not something you want, you can
remove that step. Or if you want to disable the automatic type conversion, Go

to File, Options, and Settings, then Options.
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W | | - = | Untitled - Query Editor

- x X =

Close & Apply Options and settings
m 5

Options

Appl

m P pply
Data source settings

ox L&

Close
|

-
E'A' Save As
* Options and settings ¥

9 Help »

In the Options window, under Current File, Data Load section. You can enable
or disable the automatic data type detection if you wish to. (In this example Ill

keep it enabled)
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Type Detection

¥ Automatically detect column types and headers for unstructured sources

Relationships
# Import relationships from data sources (0
Update relationships when refreshing queries (0

¥ Autodetect new relationships after data is loaded (&
Time Intelligence

»| Auto Date/Time )

Background Data

¥ Allow data preview to download in the background

Parallel Loading of Tables
» Enable parallel loading of tables (&

OK Cancel

You can also check the Locale of your current machine in the Regional

Settings section of Options Window;
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x

Options

GLOBAL Locale G
English (United States) -

Data Load

CQuery Editor
DirectCQuery

R Scripting
Security

Privacy

Updates

Usage Data
Diagnostics
Preview Features

Auto Recovery

CURRENT FILE

Data Load

[ Regional Settingsl

Privacy

Auto Recovery

OK Cancel

Date Conversion Issue

Date4 in the data set isn't converted properly, and that's because the Locale of
the current system (my machine) is English (United States). | can change the
locale to English (New Zealand) in the Options window and Refresh the data,
but this will corrupt the existing Date Conversion of Date3 column. If | try to
change the data type of Date4 column myself, the result will not be correct,

and I'll see some errors;
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| E Datel n @ Datel ﬂ E Date3 ﬂ E
1/1/2017 1/1/2017 1/1/2017
1/2/2017 1/2/2017 1/2/2017
1/3/2017 1/3/2017 1/3/2017
1/4/2017 1/4/2017 1/4/2017
1/5/2017 1/5/2017 1/5/2017
1/6/2017 1/6/2017 1/6/2017
1/7/2017 1/7/2017 1/7/2017
1/8/2017 1/8/2017 1/8/2017
1/9/2017 1/9/2017 1/9/2017

1/10/2017 1/10/2017 1/10/2017
1/11/2017 1/11/2017 1/11/2017
1/12/2017 1/12/2017 1/12/2017
1/13/2017 1/13/2017 1/13/2017
1/14/2017 1/14/2017 1/14/2017
1/15/2017 1/15/2017 1/15/2017
1/16/2017 1/16/2017 1/16/2017
1/17/2017 1/17/2017 1/17/2017
1/18/2017 1/18/2017 1/18/2017
1/18/2017 1/15/2017 1/19/2017
1/20/2017 1/20/2017 1/20/2017
1/21/2017 1/21/2017 1/21/2017
1/22/2017 1/22/2017 1/22/2017
1/23/2017 1/23/2017 1/23/2017
1/24/2017 1/24/2017 1/24/2017
1/25/2017 1/25/2017 1/25/2017
1/26/2017 1/26/2017 1/26/2017
1/27/2017 1/27/2017 1/27/2017
1/28/2017 1/28/2017 1/28/2017
1/29/3017 1/29/2017 1/29/2017
1/30/2017 1/30/2017 1/30/2017
1/31/2017 1/31/2017 1/31/2017

m m m m m m m m m m m m m m m m m m m
4 4 4 4 - 4 4 4 4 4 4 4 - 4 4 4 4 4 4
[ =] (=] =] =] (=] =] (=] [ =] (=] =] =] (=] =] (=] [ =] (=]

You can see that conversion didn’t happen correctly, and also it returned Error
in some cells because my machine is expecting MM/DD/YYYY, but the date
format in the column is DD/MM/YYYY which is not that format. So it can
convert first 12 records because it places the day as a month in the result! And

the rest it can’t because there is no month 13 or more.
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Date Conversion Using Locale

Fortunately, you can do date conversion using specific Locale. All you need to

do is to go through right click and data type conversion using Locale;

112017 B Copy

212017 %' Remove

S0 Remowve Other Columns
e Duplicate Column
5-1-2017
6-1-2017 Remowve Duplicates
713017 Remowe Errors
812017 [r Change Type ] J Decimal Mumber
S0 Transform r Fixed Decimal Mumber
10-1-2017
L, Replace Values.. Whole Mumber

11-1-2017

Replace Errors... Percentage
12-1-2017 .
1312007 rllh Split Celumn 3 Date/Time
1412017 = Group By... Date
15-1-2017 Fill b Time
1612017 5= Unpivot Columns Date/Time/Timezone
17-1-2007 Unpivot Other Columns Duration
A =[ Rename.. Text
19-1-2017

Move r True/False
20-1-2017
21-1-2017 Drill Down Binary
2y Add as New Query Using Locale...
23-1-2017

In the Change Type with Locale, choose the Data Type to be Date (Normally
Locale is for Date, Time, and Numbers). And then set Locale to be English
(New Zealand). You can also see some sample input values for this locale

there.
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x

Change Type with Locale

Change the data type and select the locale of origin.

i~ =y

Data Type

Date M
Locale

English (New Zealand) <

0' Sample input values:
29/03/2016
Tuesday, 29 March 2016
29 March
March 2016

Ok Cancel

With this simple change, you can now see the Date4 column converted
correctly. You still see that in MM/DD/YYYY format in Query Editor window,
and that's because my machine’s date format is this. The actual column data

type is Date, however, which is the correct format to work with.
let

;_ Source = Excel.Workbook(File.Contents("C:\Users\Reza\SkyDrive\Blog\DateConversion\Book1.xIsx"), null, true),
3 Sheet1_Sheet = Source{[ltem="Sheet1",Kind="Sheet"]}[Datal,
4 #"Promoted Headers" = Table.PromoteHeaders(Sheet1_Sheet),
5 #"Changed Type" = Table.TransformColumnTypes(#"Promoted Headers" {
6 {"Date1", type date},
5 {"Date2", type date},
{"Date3", type date},
8 " "
9 {"Date4", type text}
10 ) )
1;_ #"Changed Type with Locale" = Table.TransformColumnTypes(#"Changed Type", {{"Date4", type date}}, "en-
NZ")
13 .
120

#"Changed Type with Locale"
In the script, you can see the difference of data type change using Locale
which uses locale as the last parameter, instead of without locale. This brings a
very important topic in mind; correct date type conversion is locale-

dependent, and you can get it always works if you mention Locale in date type

conversion.
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Summary

Date Type conversion can be tricky depends on the locale of system you are
working on. To get the correct Date Type conversion recommendation is to
use Locale for type conversion. Some of the formats might work even without
using Locale. For example, | have seen YYYYMMDD is working fine in all
locales | worked with so far, but DDMMYYYY or MMDDYYYY might work
differently.
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Make Your Numeric Division Faultless in

Power Query
Posted by Reza Rad on Jun 20, 2016

= Table.AddColumni#"Changed Type", "Rewe

. 123 Sales 123 ay [l 125 Revenue Peritem
100
100
100
100 | ten

0
0
-10

GERE od TRUE
&y o Record

When you work with data, it is normal that you apply numeric calculations.

Numeric calculations in Power Query depends on the nature of data returns
different results. One of the most error-prone calculations is division. Power
Query behaves differently when you divide a number by zero, zero by zero,
number by null, and non-numeric values. One of the most frustrating facts is
that not all of these calculations end up to an error. So you can't just remove
error rows. In this post, I'll explain some examples of output for the division

and a method to find these rows.

Sample Data Set

For this post, I'll use a sample excel file which has most of the possible
combinations that | might face in a division calculation. The table below is
some records with Sales Amount and Quantity. And as a simple calculation, |
want to find out Revenue Per Item which would be the result of
[Sales]/[Quantity].
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A B

1 |Sales Oty

2 100 50
3 100 0
4 100

5 100 ten

& 0 0
I 0 10
8 -10 0

In the table above there are nulls, texts, zeros, negative, and positive values.
Now let's bring the table into Power Query (Excel or Power Bl) and apply the
division

Simple Division Calculation

Here is the data set loaded into Power Query. As you can see the Quantity

column shows the data type as numeric and text.
N S o

1 100 50
2 100 a
3 100 nufl
4 100 ten

5 a 0
<] a 10
T -10 0

Now If | apply a simple division calculation as a new custom column

Add Custom Column

MNew column name

Revenue Per ltem

Custom column formula:

= [5ales]/[Qty]

The result would be as below;
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fx = Table.AddColumni#"Changed Type"™, "Rewvenue Per Item", each [Sales]/[Qty])

. g ABC ABC
EE. 13 Sales 123 av RS

As you see the result set has different outputs depends on the inputs. If the
number is divided by a zero value result would be positive or negative infinity
(depends on the number). If one of the values be null, the result set would be
null. If zero divided by zero, then the result would be NaN! And in case of
dividing a number by string or reverse there will be an error raised. Now Let's

look at each output separately.

Error Output

Error in the sample above happened when one of the values is not number.
Fortunately, errors can be simply found by TRY keyword. Here is how | change

the calculation of Revenue Per Item:
1 = try [Sales]/[Qty]

Add Custom Column

Mew column name

Revenue Per ltem

Custom column formula:

=try [[Sales]/[Qty]

Result set this time would be a Record for each calculation.
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= Table.AddColumni#"Changed Type", "Rewe

EEE- 133 Sales | n -_f'g'_q: Revenue Per ltem

GEHE Tl TRUE

&y Record
The record has two columns: HasError (which says does this record contains
error or not), and Error Record (which would be the error happened in details).
So | can add a custom column with a condition on HasError to see if the

record contains error or not. In expression below, if | find an error, | will return

Zero as a result.
1 = if [Revenue Per Item][HasError] then 0O else [Revenue Per Item][Value]

Add Custom Column

Mew column name

| Revenue Per ltem - Error Removed |

Custom column formula: Available calumns:
=1if [Revenue Per Item][HasError] then @ else [Rewvenue Per Sales
Item][Value] Qty

Revenue Per ltem

The result set this time would be:
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EES. 1-:-'3 Sales ﬂ :L['EE Oty ﬂ :L['EE Revenue Per ltem :L['EEE Revenue Per ltem - Error Remowved

100 50| Recorc i 2

100 0 | Record Infinity

100 null | Record null

100 ten = Recorc 0

0 0| Recorc NaN

0 10| Recorc 0

Record -Infinity

In this example, | just returned zero if | find the error. But you can return an

error message if you like with [Revenue Per Item][ErrorMessage]. This method
is great error handling method when an error out of the blue happens in your
data set. | always recommend using TRY method to get rid of errors that might

stop the whole solution to work properly.

| have to mention that steps above are separated to show you how the output
of try expression looks like. You can combine both steps above in single step
with TRY OTHERWISE as below (Thanks to for pointing this

out);
1 = try [Sales]/[Qty] otherwise O

Infinity
Error output can be handled with TRY. However, Infinity and -Infinity are not
errors! These are numerical values in Power Query,

named and

1
2
4
5
6
i

« Positivelnfinity happens when a positive number divided by zero
« Negativelnfinity happens when a negative number divided by zero
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You can't find these with error handling because as | mentioned earlier, these
are not error values! You can, however, check these values to see if a value is

Negativelnfinity or Positivelnfinity with sample code below:

1 Pinfinity=(if x=Number.Positivelnfinity then false else true),
2 Ninfinity=(if x=Number.Negativelnfinity then false else true)

NaN

NaN is another output which happens when zero is divided by zero. is a

number value like positive and negative infinity. So you can't use error

handling to spot them out of millions of records.

Oty ﬂ fgg Revenue Per ltem ;'SE Revenue Per ltem - Error Remowved
50| Recorc

1 100 2
2 100 ) Infinity
3 100 null null
4 100 ten 0
5 a 0| Record NaN
6 a 18| Record 0
T -10 0 -Infinity

You can find it with
1 Nan=(if Number.IsNaN(x) then false else true)

Null Check

function which works as below;

Null values always happen in the data, and best practice is always to replace

them with default values. In numeric calculations, if a null value appears in one

of the values, the result of the calculation will be null.

Sales - i'gi Oty ﬂ i'gi Revenue Per ltem i'zni Revenue Per Item - Error Removed
1 100 50| Recorc 2
2 100 0 | Recoro Infinity
3 100 null| Record null
4 100 ten Record 0
5 7] 0 NaN
(4] 7] 10 0
T -10 0 | Recoro -Infinity

You can find nulls with if a condition such as below;

1 Null=(if x=null then false else true)
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Function to Check All Anomalies

Anomalies in outputs such as the above examples happen in most of the
cases, and | found it useful to have a function to check all these options. The
function below checks Null, NaN, Positivelnfinity, and Negativelnfinity. It
doesn't check errors, however. Error handling is best to be applied on the
calculation level as we've done earlier in this post. Here is the code for the
function:

1 let

2 Source = (x as any) =>

3 let

4 Null=(if x=null then false else true),

5 Pinfinity=(if x=Number.Positivelnfinity then false else true),
6 Ninfinity=(if x=Number.Negativelnfinity then false else true),
7 Nan=(if Number.IsNaN(x) then false else true)

8 n

9 Null and Pinfinity and Ninfinity and Nan

10 in

11 Source

Wil Advanced Editor

ValidateDivisionResult

let
Source = (x as any) =»
let
Mull=(if ®x=null then false else true),
Pinfinity=({if x=Number.PositiveInfinity then false else true),
Minfinity=(if x=Number.NegativeInfinity then false else true),
Man=(if Mumber.IsMaM({x) then false else true)
in
Mull and Pinfinity and Minfinity and Man
in
Source

With function above, now | can add a custom column to my data set, and

validate rows;
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Add Custom Column

MNew column name

| Walidation Result

Custom column formula:

=WVaglidateDivisicnResult([#"Revenue Per Item - Error Removed™])

Final result set shows me which record is validated and which one is not. Note
that the row containing error has been handled previously, so it is validating

as true here.

. 123 Sales ﬂ :“['5'—;: Qry ﬂ :“['5'—;: Revenue Per Item :“['5'—;: Error Removed ﬂ :‘[‘5’; Validation Resuilt n

100 50 2 TRUE
p 100 0 Infinity FALSE
3 100 null nuil FALSE
4 100 ten 0 TRUE
0 0 NaN FALSE
6 0 10 0 TRUE
7 -10 0 -Infinity FALSE
Summary

Divide by zero is not the only error that happens in Power Query. Power Query
returns different results such as Error, NaN, Positive Infinity, Negative Infinity,
and Null. For a proper faultless calculation, you have to consider all these
exceptions. In this post, You've learned how to spot these exceptions easily
and make your calculation faultless with a small amount of effort. If you like to

learn more about Power Query and Power Bl read
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Part V: Power Query Formula
Language: M
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Power Query Formula Language: M

Posted by Reza Rad on Feb 7, 2014

let
Tables = #table({"CustomerId”, "TranDate","TranCount"},
{lJDateTime.Franext["2@14-81-31 81:08:00.088"),187,
{1,DateTime.FromText("2814-81-81 @2:00:88.808"),5},
{1,DateTime.FromText("2014-21-83 @1:00:00.808"),5},
{1,DateTime.FromText("2014-01-84 G2:00:00.008"),80%

s

TableB = #table({"CustomerId”, "TranDate","TranCount™},
{1,DateTime.FromText("2814-81-81 @2:00:88.8080"),18%,
{1,DateTime.FromText("2014-81-01 @3:00:80.808"),5},
{1,DateTime.FromText("2014-01-82 @1:00:08.008"),287,
{1,DateTime.FromText("2814-81-82 @3:00:88.080"),15%,
{2,DateTime.FromText("2814-81-81 @1:00:88.808"),57},
{2,DateTime.FromText("2014-81-01 ©2:00:88.008"),88%
hoF
TableATransformed=Table.Sort(
Table.AddColumn(TableA, "Date”,each Date.From{[TranDate]))
»1"CustomerId”,"TranDate"}

)

Table.Group({TableATransformed, {"CustomerId”,"Date"}, {"Total",each List.Last{[TranCount]}})

in

In the , | described what Power Query is, and how we can use
that for self-service ETL. You've how to work with Power Query menus and
connect to different data sources, and apply multiple transformations on the
data. In this post, I'll go one step closer to the core of Power Query Formula
Language known as M. In this post, you will learn about the structure of M
language with demo samples.

As you've learned in the previous section, Power Query uses a GUI in Excel
Add-In to fetch data from different sources and transform it with some
functions. Every change that you apply on the dataset through GUI will be
translated to the formula language "M". M is a functional language. M is a
powerful language, and the good news is that M is much more powerful than
what you see in the Excel GUI of Power Query. The GUI doesn’t implement all
functionality of M. So for advanced use of Power Query you would require to

work with M directly. So as much as you expert yourself in M would result in
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better use of Power Query. So | dare to say learning M is not only the
fundamental step but also the most important step in learning Power Query.
Follow these steps to get into the Query mode of Power Query;

Open Query Editor (In the previous post you've learned that you can open

query editor from Excel’s Power Query tab). In the Query Editor window go to

View tab, and click on Advanced Editor menu item.

B = |

You will see the Query script window opens.

Now let's go through some features of M language with a sample; In this
sample, | don't use an external data sources, | use static tables to show you
how we can do everything with just script.

1- Open an empty excel sheet, and in the Power Query tab, In the "Get
External Data" section click on "From Other Sources" and then choose "Blank

Query".
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FILE HOME IMSERT PAGE LAYOUT FORMULAS DATA REVIEW
Q e 0 [ P4 =
i < S 2
Online  From  From From  From Other From Merge Append Workbook Shi
Search ~ Web  File~ Database~| Sources = Table
Get External Data From SharePoint List ge Quer
Import data from a Microsoft
023 v SharePoint site.
A B C D From OData Feed H
: & Import data from an OData feed.
2
3 @ From Windows Azure I.ularketplace
4 s |mport data from the Microsoft
Windows Azure Marketplace.
5
5 [, From Hadoop File (HDFS)
_'¢°' Import data from a Hadoop
7 Distributed File System.
8
[Ty,  From Windows Azure HDInsight
? _'(:)' Import data from Microsoft Windows
10 Azure HDInsight.
B _BI From Windows Azure Blob Storage
12 =@ Import data from Microsoft Windows
13 Azure Blob Storage.
14 _Il] From Windows Azure Table Storage
15 |_=m Import data from Microsoft Windows
16 Azure Table Storage.
17 Ty  From Active Directory
18 ‘..',*.l Import data from Active Directory.
19
20 & Frem Microsoft Exchange
21 _E’E Import data from Microsoft
29 Exchange.
23] [y From Facebook
o4 __E] Import data from Facebook.
25
26 Ty Blank Query
27 LT Write a query from scratch.
28 — 4

2- In the Query Editor window, go to the View tab, and click on Advanced

Editor. You will see the script below in advanced editor window:

290 |Page



Power Bl from Rookie to Rock Star — Book 3: Power Query and Data Transformation in Power Bl ragacas

let
Source = "
in
Source
3- Type inside double quotes the string "Hello World!", And then click OK. you

will see the result in the Query Editor window as screenshot below illustrates

| = | Query? - Query Editor -
“ Home View
D D [v| Formula Bar
7| LG
Query |Advanced Advanced Editor = =
Settings Editor
Show
B Query?2 -
>  |Hello World! let
= Source = "Hello World!" :} M Seript
= in -
~:_" Source
=
Result
+/ No syntax errors have been detected. Cancel

Wow, That was your first M script. And it was a very simple script. You see that
script editor is not that much powerful like Visual Studio or SSMS, So the
editor only is the location for writing the script with a very high-level

validation bar in the left down part of the window.
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The script that you've written has two parts; Let, and In.

Let; is the definition area. Here we define variables, records, lists, etc. as you
see in this example we defined a variable named "Source", and we assigned a
string to it: "Hello World!".

If you define more than one variable, record, or list, you can separate them by
a single comma.

For example:

let

x=12,

Source="Hello World!"

IN; is the functional area. You can write the result out to the output with this
section. In our example, we write down the value of "Source" variable into the
Power Query editor window.

4- M is case sensitive. You can check that with the script showed in below

screenshot.

I Expression error: The name "X’ was not recognized. Is it spelled correctly?
Details:
MName=X

SectionMame=5ection

FormulaMame=CQuery2

FormulaPartMame= Quer}/2

let
®=1

E:

in

5- M contains Literals or Values. Values can be used as below;
1// number

"Hello World!" // string

true //logical

6- Comments; Comments can be determined as a single line or multiple lines.
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// this is comment markup for single line comments
/* this is multiple lines comment markup */
7- Variables define simply in the “let” section with naming the variable and
assigning it. For example "Source" variable in the example above.
let
// This is single line comment
x=1,
y=2
in
/* this is
multiple lines
comment %/
xX+y
8- Defining records and tables; You can define records in let section within
two brackets { }, columns in the record will be separated by comma.
a sample record can be defined as following: {1,"Reza","Rad"}
For defining a table you can follow this structure:
TableX=#table( {"Column A","Column B"} ,{ {1,11},{2,22} })
9- Now let's do a real sample with data.
Define a table as below:
let
TableA = #table({"Customerld", "TranDate","TranCount"},
{
{1,DateTime.FromText("2014-01-01 01:00:00.000"),10},
{1,DateTime.FromText("2014-01-01 02:00:00.000"),5},
{1,DateTime.FromText("2014-01-03 01:00:00.000"),5},
{1,DateTime.FromText("2014-01-04 02:00:00.000"),80}
)
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n
TableA
The result set of TableA would be as below:

X W = #table{{"Customerld®, "TranDate","TranCount"},
i
11, DateTime. FromText(*2014-01-01 01:00:00.000"),10},
11,DateTime. FromText("2014-01-01 02:00:00.000"),5},
11,DateTime.FromText("2014-01-03 01:00:00.000"),5},

" E. Customerld -« TranDate ~ TranCount
5 1 1 1/1/2014 1:00:00 AM 10
f_—:‘- 2 I 1/1/2014 2:00:00 AM
E 3 1 1/3/2014 1:00:00 AM
4 1 1/4/2014 2:00:00 AN 80

As you see, we've used the function DateTime.FromText in this example. This
function converts text to DateTime data type.
The table defined in this example has three columns; Customerld, TranDate,
TranCount
10- Define second table as below:
TableB = #table({"Customerld", "TranDate","TranCount"},
{
{1,DateTime.FromText("2014-01-01 02:00:00.000"), 10},
{1,DateTime.FromText("2014-01-01 03:00:00.000"),5},
{1,DateTime.FromText("2014-01-02 01:00:00.000"),20},
{1,DateTime.FromText("2014-01-02 03:00:00.000"), 15},
{2,DateTime.FromText("2014-01-01 01:00:00.000"),5},
{2,DateTime.FromText("2014-01-01 02:00:00.000"),80}
)

this is an illustration of the second table
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BE. Customerld ~ TranDate » TranCount
1 1 1/1/2014 2:00:00 AM 10
2 1 1/1,/2014 3:00:00 AM 5
3 1 1/2/2014 1:00-:00 AM 20
4 1 1/2/2014 3.:00:00 AM 15
5 2 1/1,/2014 1:00-:00 AM 5
] 2 1/1/2014 2:00-:00 AM a0

11- the purpose of this part of the example is to group TableA by date. For
grouping this table, we transform it to another table with a new column: date.
Date column would only contain the date part of TranDate column (not the
time portion of it). We useTable.AddColumn function for this purpose.
TableATransformed= Table.AddColumn(TableA,"Date" each
Date.From([TranDate]))
Table.AddColumn(<table name>,<new column name>, expression for
new column)
here is the full script for this example:
let
TableA = #table({"Customerld", "TranDate","TranCount"},
{
{1,DateTime.FromText("2014-01-01 01:00:00.000"),10},
{1,DateTime.FromText("2014-01-01 02:00:00.000"),5},
{1,DateTime.FromText("2014-01-03 01:00:00.000"),5},
{1,DateTime.FromText("2014-01-04 02:00:00.000"),80}

)
TableB = #table({"Customerld", "TranDate","TranCount"},

{

{1,DateTime.FromText("2014-07-01 02:00:00.000"), 10},
{1,DateTime.FromText("2014-01-01 03:00:00.000"),5},
{1,DateTime.FromText("2014-07-02 01:00:00.000"),20},
{1,DateTime.FromText("2014-07-02 03:00:00.000"),15},
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{2,DateTime.FromText("2014-01-01 01:00:00.000"),5},

{2,DateTime.FromText("2014-01-01 02:00:00.000"),80}

)2

TableATransformed= Table.AddColumn(TableA,"Date",each
Date.From([TranDate]))

in
TableATransformed
And the result is:
E. Customerld - TranDate - TranCount - Date -
1 1 1/1/2014 1:00-:00 AM 10 1/1/2014
2 1 1/1/2014 2:00:00 AM 5 1/1/2014
3 1 1,/3/2014 1:00-:00 AM 5 1/3/2014
4 1 1/4/2014 2:00:00 AM 80 1/4/2014

12- in this step, we sort records with Table.Sort function as below:
TableATransformed=Table.Sort(
Table. AddColumn(TableA, "'Date",each Date.From([TranDate]))
J{"Customerld","TranDate"}
)
Table.Sort works in this structure;
Table.Sort (<table>,<columns to be sorted>)
Columns to be sorted can be defined in order like a record. For our example,
we used {"Customerld","TranDate"}, which means sorting will be applied on
Customerld first and then on TranDate. this expression is similar to this T-SQL
order by clause; order by Customerld, TranDate
13- We use Table.Group function to group records by the Date Column.
Table.Group(TableATransformed, {"Customerld","Date"},{"Total",each
List.Last([TranCount])})
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Table.Group(<table>,<group key columns>,{<name of the new
aggregated column>,<expression>})
List.Last([TranCount]) function will return the last record’s TranCount.

The result would be as below:

E. Customerld - Date - Total -
1 1 1/1/2014 5
2 1 1/3/2014 5
3 1 1/4/2014 a0

14- Now repeat the same expression for Table B.
TableBTransformed=Table.Sort(
Table. AddColumn(TableB,"Date",each Date.From([TranDate]))
,{"Customerld","TranDate"}

),
TableBGrouped=Table.Group(TableBTransformed,{"Customerld","Date"},{"Total",
each List.Last([TranCount])})

15- In this step we want to join TableA and TableB on two fields; Customerld,
and Date. we will use Table.Join function for this purpose.

Table.Join works with this syntax:

Table.Join(<first table>,<first table keys>,<second table>,<second table
keys>,JoinKind optional, JoinAlgorithm optional)

The important things to note before applying join in Power Query is that the
Table.Join works only on datasets with different column names. So if there be
a column with a similar name in both tables, it would return an error. In this
example, both tables have a similar structure with similar column names, so we
use Table.PrefixColumns to change the name of columns for one of the
tables.

Table.PrefixColumns(<table>, "Prefix")

The result of Table.PrefixColumn would be the same table with the "Prefix" at

the beginning of each column name.
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so this expression
Table.PrefixColumns(TableAGrouped,"TableA")

will result
B6. TableA.Customerld - TableA.Date - TableA.Total -
1 1 1/1/2014
2 1 1/3/2014
3 1 1/4/2014 &0

now we can join two tables based on the Customerld and Date column, as
below:

(n

Table.Join(Table.PrefixColumns(TableAGrouped,"TableA") {"TableA.Customerld","
TableA.Date"}, TableBGrouped,{"Customerld","Date"} JoinKind.FullOuter)

Join kind can have any of these values:

JoinKind.Inner=0

JoinKind.LeftOuter=1

JoinKind.RightOuter=2

JoinKind.FullOuter=3

JoinKind.LeftAnti=4

JoinKind.RightAnti=5

(Left Anti and Right Anti will return only records from a table that doesn’t have
a match in the other table -based on left/right respectively)

you can use codes instead of enumeration. this means that expression below
would return same result as previous one:
Table.Join(Table.PrefixColumns(TableAGrouped,"TableA") {"TableA.Customerld","
TableA.Date"}, TableBGrouped,{"Customerld","Date"},3)

But it is highly recommended to use enumeration because it is much easier to
read.

result of above expression would be as below:
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E. TableA.Customerld - TableA.Date ~ TableA.Total = Customerld - Date ~ Total -
1 1 1/1/2014 5 1 1/1/2014 5
2 mull null null 1 1/2/2014 15
3 null null null 2 1/1/2014 &80
4 1 1/3/2014 5 null null null
5 1 1/4/2014 80 null null null

Here is the full script for this example:
let
TableA = #table({"Customerld", "TranDate","TranCount"},
{
{1,DateTime.FromText("2014-07-01 01:00:00.000"),10},
{1,DateTime.FromText("2014-07-01 02:00:00.000"),5},
{1,DateTime.FromText("2014-07-03 01:00:00.000"),5},
{1,DateTime.FromText("2014-07-04 02:00:00.000"),80}
P
TableB = #table({"Customerld", "TranDate","TranCount"},
{
{1,DateTime.FromText("2014-01-01 02:00:00.000"), 10},
{1,DateTime.FromText("2014-01-01 03:00:00.000"),5},
{1,DateTime.FromText("2014-01-02 01:00:00.000"),20},
{1,DateTime.FromText("2014-01-02 03:00:00.000"), 15},
{2, DateTime.FromText("2014-01-01 01:00:00.000"),5},
{2,DateTime.FromText("2014-01-01 02:00:00.000"),80}
P
TableATransformed=Table.Sort(
Table. AddColumn(TableA, "'Date",each Date.From([TranDate]))
{"Customerld","TranDate"}

)
TableBTransformed=Table.Sort(
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Table. AddColumn(TableB,"Date",each Date.From([TranDate]))
,{"Customerld","TranDate"}
),

TableAGrouped=Table.Group(TableATransformed,{"Customerld","Date"},{"T
otal".each List.Last([TranCount])}),

TableBGrouped=Table.Group(TableBTransformed,{"Customerld","Date"},{"T
otal".each List.Last([TranCount])})
in
Table.Join(Table.PrefixColumns(TableAGrouped,"TableA"),{"TableA.Customerld","
TableA.Date"}, TableBGrouped,{"Customerld","Date"}, JoinKind.FullOuter)

We will go through more data transformation in next blog posts.
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M or DAX? That is the Question!

Posted by Reza Rad on Mar 3, 2017

What is the main difference between M and DAX? Why can we do a calculated
column in two different places? What are the pros and cons of each? Which
one should | use for creating a profit column? Why | cannot do all of it in only
one; DAX or M! Why two different languages?! Why the structure of these two
are so different? ... If any of these are your questions, then you need to read
this post. In this post, I'll go through differences of these two languages, and
explain why, when, where of it. Normally | don't get this question asked from
students of my Power BI course, because | elaborate the difference in details.
However, if you have this question, this is a post for you. If you would like to

learn more about Power Bl; read

What is M?

M is the scripting language behind the scene for Power Query. M is the
informal name of this language. The formal name is Power Query Formula

Language! Which is long, and even Microsoft refer it to M. M stands for many
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things, but one of the most common words of it is Mashup. Which means this
language is capable of data mashup, and transformation. M is a functional

language. And structure of M script can be similar to this:

let

dated=Date.FromText{date}) ,

year=Date.¥Year{dated) ,

month=Date . Month{ dated) ,

FirstDateText=Text.Fromi year )&"-"LText .From{monthj)&"-01",

FirstDhate=Date .FromText{FirstDhateText) ,

daysInMonth=Date.DaysInMonth{dated) ,

LastDateText=Text .From{ year})&"-"SText .From{month)&"-"LText .From{daysInMonth) ,

LastDate=Date.FromText{LastDateText) ,

record=Record.AddField( [] ,"First Date of Month" ,FirstDate) ,

resultset=Record. AddField{record,"Last Date of Month", LastDate)
- in

resultset

let
E FirstindLastDaylfThelMonth = {date) =

—in
FirstindLastDayOfTheMonth (™30, D7f2015")|

M is a step by step language structure. Usually (Not always), every line in M
script is a data transformation step. And the step after that will use the result
of the previous step. It is usually easy to follow the structure of M language for
a programmer. Because it is understandable with programming blocks of Let

and In, and some other programming language features alike.

What is DAX?

DAX is Data Analysis Expression Language. This is the common language
between SQL Server Analysis Services Tabular, Power Bl, and Power Pivot in
Excel. DAX is an expression language, and unlike M, it is very similar to Excel
functions. DAX has many common functions with Excel. However, DAX is much
more powerful than Excel formula in many ways. Here is an example DAX

expression:
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Sales Rolling 12 Months =
CALCULATE(
SUM{FactInternetSales[SalesAmount]),
DATESEETWEEN
(DimDate[FullDaoteAlternatekey],
NEXTDAY(SAMEPERIODLASTYEARCLASTDATE(DimDate [FullDateAlternatekey]))),
LASTDATE(DimDate[FullDateAlternatekey])
J.
ALL{DimDate)
)

Source: Secret of Time Intelligence Functions in Power Bl

DAX calculations are built in a way that makes sense mostly for Excel users.
Normally Excel users are very comfortable with this language. Everything goes
through functions. DAX doesn’t have programming blocks in it and is a

combination of function uses, filters, and expressions.

Example Usage of M

M can be used in many data transformation scenarios. As an example, it can
be used to Pivot or Unpivot Data, To Group it based on some columns. Here is

how a Pivot/Unpivot can work in Power Query;

. .
Pivot / Unpivot N
p 1 Year Month | Budget Amount
2 20000th1 y 50000
3 2 _4 5000
4 3
20000 Mtha

H . H . [ 2000 Mths 50000
* Pivot: Turning Name/Value; Rows to Columns o
8 2000 Mth7 HO00C
2010 Mtha 50000
2010 Mtha 50000
2010 Mth10 S000C
2000 Mth1ll 50000
2010 Mth12 50000
2011 Mthl 50000
201 Mth2 55000
2011 Mth3 55000

Pivot
2011 Mtha 65000
201y Mths 55000
1 Mbri— Nt

* Unpivot: Turning Columns to Rows; Name/Values

BEvn: [Evns Ewne Elwns Bl vie B mne (- ST - TR

B rih1 B mmr B v B munio
5 = = =
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Example Usage of DAX?

DAX can be used for many calculations for analyzing data. For example,

calculating Year To Date, Calculating Rolling 12 Months Average, or anything

like that. Here is an example which based on selection criteria in the report

and few simple DAX expressions we can do a customer retention case with
DAX;

FullName Total Revenue  Last Period Revenue  Lost Customers | Mew Customers A

Period &
30
60
120
180 1 46 1
265 Selected Period
Cpeonguter s ss 01 W 1461
Aaron Campbell $1,155 $1,155 0 1 2922
AwonCater s s 01 r = o
Aaron Chen $40 840 0 1
CaonCoeman s2 s 01 e
Aaron Collins $6,047 $2.469 0 0 | ,O |
evm wm o me 0 R
EE— = e 0 ; All-Purpose Bike Stand
Cmeonens  sam a3 01 S
BB Ball Bearina

Calculated Column Dilemma

The main question of choosing between DAX and M comes from calculated
column dilemma in my opinion. You can create many calculated columns in
both M or DAX, and it is confusing where is the best place to do it, or why
there are two different places to do it?! As an example; you can create a full
name which is concatenated of FirstName and LastName column. You can do
that in M, and also in DAX. So this question comes up that: Why two different
places? Which one is best to use? Can we always use one language?

To answer this question, | would like to use another example; There are many

types of knives, and you can use almost all of them to cut the cheese!
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Knife to peel Vegetables knife
= — D
Puntilla knife Cutlet knife
Cleaner knife Knife to fillet
Knife to carve Cook knife
Salmon knife Jam knife
Spatula Bread knife

\
Santoku knife

T n

Kitchen axe

Fork to carve

reference:

Almost every knife in the above picture can be used for cutting cheese except
one of them! So why there are so many knives for cutting cheese?! The answer
is that; these are not knives for cutting cheese! Each knife is good for doing
one special case. For cutting bread, bread knife gives you the best result. For
cutting a fillet, you normally need another type of knife. But as you agree, for
some cases (such as cutting cheese!) you can use many of these knives. Let's

know to go back to the original question;

305|Page


http://forkitchen.blogspot.co.nz/2008/10/what-are-different-types-of-kitchen.html
http://forkitchen.blogspot.co.nz/2008/10/what-are-different-types-of-kitchen.html

Power Bl from Rookie to Rock Star — Book 3: Power Query and Data Transformation in Power B RADACAD

Why can | create a same calculated column in DAX or M?

These two languages are built independently. They built in a way that they can
handle most of the business-related solutions. So, as a result, there are some
use cases that both languages are capable of doing it. As an example, both of
these languages can easily be used to create a concatenated column of two

other columns.
Which one is best?

The quick answer is Depends! Depends on the type of usage. If you want to
create a concatenated column; Power Query (M) is a better option in my view,
because that is normally like the ETL part of your Bl solution, you can simply
build your model and data sets in a way you like it to be. But if you want to
create something like Year To Date; you can do that in Power Query or M, but
it will be lots of code, and you have to consider many combinations of
possibilities to create a correct result, while in DAX you can simply create that
with the usage of TotalYTD function. So the answer is; there is no best
language between these two. The type of usage identifies which one is best.
Normally any changes to prepare the data for the model is best to be done in

M, and any analysis calculation on top of the model is best to be done in DAX.
Two Languages for Two Different Purposes

There are many programming languages in the world; each language has its
pros and cons. JavaScript is a language of web scripting, which is very different
from ASP.NET or PHP. The same thing happens here. When M born, it meant
to be a language for data transformation, and it is still that language. DAX was

created to answer business analysis questions.

306|Page



Power Bl from Rookie to Rock Star — Book 3: Power Query and Data Transformation in Power B RADACAD
What Questions Can DAX Answer?

DAX is the analytical engine in Power BI. It is the best language to answer
analytical questions which their responses will be different based on the
selection criteria in the report. For example; You might want to calculate
Rolling 12 Months Average of Sales. It is really hard if you want to calculate
that in M, because you have to consider all different types of possibilities;
Rolling 12 months for each product, for every customer, for every
combinations, etc. However if you use a DAX calculation for it, the analytical
engine of DAX take care of all different combinations selected through Filter

Context in the report.
What Questions Can M Answer?

M is Data Transformation engine in Power Bl. You can use M for doing any
data preparation and data transformation before loading that into your model.
Instead of bringing three tables of DimProduct, DimProductSubcategory, and
DimProductCategory, you can merge them all in Power Query, and create a
single DimProduct including all columns from these tables, and load that into
the model. Loading all of these into the model and using DAX to relate these
to each other means consuming extra memory for something that is not
required to be in the model. M can combine those three tables and based on
“"Step Based” operational structure of M, they can be simply used to create a
final data set.

As a Power Bl Developer Which Language Is Important
to Learn?

Both! With no hesitation! M is your ETL language, and DAX is the analytical
language. You cannot live with only one. If you want to be an expert in Power

Bl, you should be an expert in both of these languages. There are some cases
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that one of the languages will be used more than the other one. However, you
will need a very good understanding of both languages to understand which

one is best for which purpose, and easily can use it in real-world scenarios.
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Basics of M: Power Query Formula Language
Posted by Reza Rad on Jul 10, 2017

-
il Advanced Editar O X

let block
IMDB Rating

let e
ePfE = lieb.Page(Web. Contents("http://wwa. imdb.com/chart/top") )y =

Data® = Source{@}[Datall

#"Changed Type" = Table.Transform{olumnTypes(Data®,{{"", type text}, {"Rank & Title", type text}, {"IMDb Rating",

#"Removed Other Columns" = Table.SelectColumns(#"Changed Type",{"Rank & Title", "IMDb Rating"})J

#"5plit Column by Delimiter™ = Table.SplitColumn(#"Removed Other Columns", "Rank & Title", Splitter.SplitTextByEac

#"Changed Typel" = Table.TransformColumnTypes(#"Split Column by Delimiter”,{{"Rank & Title.1l", Int64.Type}, {"Rank

#"Renamed Columns™ = Table.RenameColumns(#"Changed Typel”,{{"Rank & Title.1l", "Rank"}})&

#"5plit Column by Delimiterl” = #"Renamed Columns™, "Rank & Title.2", Splitter.SplitTextByEachDe

#"Changed Type2" = Table.TransformColumnlypes plit Column by Delimiterl”,{{"Rank & Title.2.1", type text}, {"Rd
", "y, ", Replacer.ReplaceText, {"Rank & Title.2.2"})}

d Value",{{"Rank & Title.2.2", Int64.Type}})}

variable definitions
o 4 APPLIED STEPS

Source

#"Replaced Value" = Table.ReplaceValue(#"Chang
#"Changed Type3" = Table.TransformColumnTy)

Title.2.2", "Year"}, {"Rank & Title.2.1", "Ti
o PR

ol oo o

#'Trimmed Text"

o=

M is the powerful language behind the scene of Power Query. Any

2 Trimmed Text

transformation you apply will be written in M language. For many, M looks like
a scary language. In this post, | like to explain a bit of basic of M. Not
mentioning any functions. Mainly | want to explain to you how the M
language syntax is structured. Once you know the syntax, then everything
becomes simple. M is a language that you can learn it's syntax easily. As a
Power Query developer; | highly recommend you to spend time on M,
because there are MANY operations that you can with M, but you might not
be able to do it simply with the graphical interface. If you would like to learn

more about Power BI, read

What is M?

M is an informal name of Power Query Formula Language. The formal name is
so long that no one uses that, everyone calls it M! M stands for Data Mashup,
some say stands for Data Modeling. M is a functional language, and it is
important to know functions of it. However, each language has a structure and

syntax which is the beginner level of learning that language. In this post, | will
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explain the syntax of M. Before learning M; | would like you to read this
sentence loud;

M is much more powerful than the graphical interface of Power
Query

Yes, you read it correct! The graphical interface of Power Query is changing
every month. Every month new functionality comes to this graphical interface.
But the fact is all of these functionalities has been in the language for many
years! If you knew the language, you could easily use them, instead of waiting
for graphical interface option for it. There are heaps of examples for it. One
very small example is : you can extend your Grouping ability in Power

Query with a minor change in M script of it.

Syntax of M

The syntax of this language is simple. It always has two blocks of
programming: LET expression block, and IN expression block. Here is the most

simple M syntax;
1 let

2 x=1

3in

4 X

let and in are reserved words. Before going even one step further, the first
and foremost thing you need to know;

M (Power Query Formula Language) is Case Sensitive. There (s a
difference between x and X.

What are these two programming blocks:

let: definition of all variables

in: output! Yes, it means out! just named as in. Everything you put in this block
will be the output of your query.

So basically, the query below means defining a variable named as x, assigning

the value 1 to it, and showing it as the result set. So the query will return 1.
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e ——————— o —————— e ——— e

il Advanced Editor

Query

Variable definition

to run this example, you need to Open Power Bl Desktop. Go to getting Data,

start with New Blank Query.

Get Data
Search Other
All & Web
File B sharePoint list
Database FE OData Feed
MAzure &% Active Directory
Online Services £ Microsoft Exchange
Other <= Hadaap File (HDFS)
'f.r Spark (Beta)
'€:1' R script
<> ODBC
] OLE DB
LT Blank Query

then in View tab, select advanced Editor;
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ol He- = Text Tools Untitled - Query Editor
Hame Transform Add Column View Transform
|:E~1 [v] Formula Bar Monospaced [ Amvays allow [721 =
* | Show whitespace E =
Query Goto Advanced Query
Settings Column Editor Dependencies
Layout Data Preview Columns Parameters Advanced Dependencies

Queries [1]

123 Queryl il Advanced Editor

Query

Make sure when you write the script that you put reserved words such as let
and in all lowercase. Also your variable name should be the same case in both
let and section.

As you can see, there is no need to define data types for the variable. It will be
automatically assigned when the first assignment occurs.

If you specify a text value, then variable would be a text data type

automatically.

End of the Line

Lines of codes in M continues if you don't put the end of the line character.
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As you can see in the above example, the line continues, and x will be equal to

x=1+1. If you want to put an end for a line use comma(,). Example here:

every line needs a comma(,) to finish. Except the last line before “in”.

Variable Names

Name of variables can be all one word, like Source. Or it can have spaces in it.
In case that you have some characters such as space, then you need to put the
name inside double quote (“) and put a hashtag at the beginning of it(#).
Something similar to:

1 #"This is a variable name"
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il Advanced Editor

Jx
QU(—}I’}” #"var name"
let
=1,
y= ¥ ¥ 18,
#"This is a variable name"= v + 2

in
#"This is a variable name"

A variable name can contain special characters, here is an example:
Special characters

Variable names can have a special character, as you can see below variable has

all types of characters in it and still runs well.

il Advanced Editor

Queryl

s
"This is ~!@#E% 8*() +{}|:<3?,.:"'[1\/ -=a variable name"= y + 2
in

#"This is ~!1@#s% &*() ={3|:<>?,.; ' [1\/" -=& variable name"

Escape character

Double quote (“) is escape character. You can use it to define variables with

names that have another double quote in it. Here is an example:
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il Advanced Editor

Query1 [ ]

let
=1,
y=x * 18, |
5

x
"This iz ""a"" wvariable name"= y + 2

in
#'This iz ""a"" wvariable name"

first double quote (highlighted) above is necessary to be before the second

double quote (which is part of the variable name).
Step by Step Coding
Power Query is a step by step transformation. Every transformation usually

happens in step. While you are writing the code, you can also notice that in

the right-hand side, you will see every variable form a step.

Query Settings

4 PROPERTIES
il Advanced Editor MName

Query1 )

let

4 APPLIED STEPS

1

¥ =
)..'=x’;18_, -‘_

#"This is a variable name"= y + 2

Y
 This is a variable name

in
#"This is a variable name"”

in the screenshot above, you can see every variable is determined as a step.
And if the variable has space in the name, it will show it with spaces in the list
of applied steps.

The last variable is always specified in the in section.
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Literals

There are different ways of defining every literal in Power Query. For example,

if you want to define a date variable, here is how to do it;
il Acdvanced Editor

J

Query

let
=1,
y=x ¥ 1@,
#"This iz a variable name"= v + 2,
date= #date(20817,7,18)
in
date

for defining all other types of literals, here is the reference table to use:
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Kind Literal
Null null
Logical true false
Number e 1 -1 1.5 2.3e-5
Time #time(09,15,00)
Date #date(2013,02,26)
DateTime #datetime(2013,02,26, 09,15,00)
DateTimeZone | #datetimezone(2013,02,26, 09,15,00, 09,00)
Duration #duration(0,1,30,0)
Text "hello”
Binary #tbinary("AQID")
List {1, 2, 3}
Record [ A=1, B=2]
Table #table({"X","Y"},{{0,1},{1,0}})
Function (x) => x+ 1
Type type { number }  type table [ A = any, B = text ]

* for function and type; I'll write another post later to explain how these types

work.

Function Call

M is a functional language, and for doing almost everything, you need to call a

function for it. Functions can be easily called with the name of the function

and specifying parameters for it.
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il Advanced Editor

Query

let
®x =1,
y= x * 18,
#"This iz a variable name"= v + 2,

date=
years=

Vear

in

the screenshot above uses Date.Year function, which fetches the year part of a

date. Functions names start always with capital letters: Date.Year()

Comments

Like any programming language, you can put some comments in your code. It
can be in two forms;

Single line commentary with a double slash (//)

let

|If this is a comment line and will not be executed
x =1,
y=x * 18,

#"This is a variable name"= v + 2,
date= #date(20817,7,18),
yvear= Date.Year(date)
in
year

Multi-line commentary between slash and starts (/* comments */)
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let
f* this is a
multi
lin
comment and will not be executed
xf
x =1,
y=x * 18,
#"This iz a variable name"= y + 2,
date= #date(2817,7,18),
year= Date.Year(date)
in

year|

A real-world example

Now that you know some basics let's look at an existing query in advanced

editor mode and understand it.

=
al Advanced Editor ]

IMDRB Ratmg variable definitions

| let

|'in

let block

o"te = hieb.Page{Web.Contents("http://www.imdb.com/chart/top") )y ~
Data@ = Source{@}[Datall
#"Changed Type" = Table.TransformColumnTypes(Data@,{{"", type text}, {"Rank & Title", type text}, {"IMDb Rating",
#"Removed Other Columns" = Table.SelectColumns(#"Changed Type",{"Rank & Title", "IMDb Rating"})§
#"5plit Column by Delimiter™ = Table.SplitColumn(#"Removed Other Columns", "Rank & Title", Splitter.SplitTextByEac
#"Changed Typel" = Table.TransformColumnTypes(#"Split Column by Delimiter",{{"Renk & Title.l", Inté4.Type}, {"Rank
#"Renamed Columns"™ = Table.RenameColumns (#"Changed Typel",{{"Rank & Title.1l", "Rank"}})}
#"5plit Column by Delimiterl™ = #"Renamed Columns”, "Rank & Title.2", Splitter.SplitTextByEachDe
#"Changed Type2" = Table.TransformColumnTypes plit Column by Delimiterl”,{{"Rank & Title.2.1", type text}, {"Ra
#"Replaced Value" = Table.ReplaceValue(#"Chang )", ",Replacer.ReplaceText,{"Rank & Title.2.2"})}
#"Changed Type3" = Table.TransformColumnTypes(#"R ank & Title.2.2", Inté4.Type}})§

i ar"}, {"Rank & Title.2.1", "Ti

Y

#"Renamed Columns1"

#'Trimmed Text"

o=

<4 APPLIED STEPS

Source

Navigation

Other Columns

mn by Delimiter

©
R
Ci
R
(2
R

Ci

X Trimmed Text

in the screenshot above, you can see all the basics mentioned so far:

1.

s W

let and in block
variable names matching steps applied in the query

some variable names with the hashtag and double quote: #"var name’

end of the line characters: comma
calling many functions

U

There are still many parts of this query that you might not understand.

Specially when using functions. You need to learn what functions are doing to
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understand the code fully. | have written a blog post, that explains how to

In next posts, I'll explain another level of structures in M.
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Basics of Value Structures in M - Power Query

Formula Language
Posted by Reza Rad on Sep 21, 2017

o He--| Untitled - Query Editar
Home Transform Add Column WView Transform

| Xo
>

To Keep Remove Statistics
Table ltems = Items = hd

Convert Manage Items Sort  Mumeric List |—|5t TDDIS Menu

¥ B, s Q+f Remove Duplicates

Bll=s]

Tald e
—

[J= Reverse [tems

Queries [2]

@ DimCustomer

| Queryl

List Icon List Indexes

A couple of months ago, I've written a blog post about the Basics of M and

explained few basics about this language. In this post, I'm going to the next
step and will explain a few other structure definitions in this language. In this
post, you will learn about Tables, Records, Lists, and how to navigate through
structures. These structures are main value structures in Power Query and M.
Every data value in Power Query is in one of these value structures, and it is
important that you can work with these structures. To learn more about Power

Bl; read Power Bl book from Rookie to Rock Star.
Prerequisite

To understand parts of code from this post, you might need first to

read Basics of M post.
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Five Main Value Structures in Power Query

Power Query has five structures for values. Data is either in one of these five
structure types. By structure type, | don’t mean the data type. | mean the way
that data is stored. Sometimes data stored as a simple value like text, date, or

number. Sometimes it is a complex value like a table, record, list, or function.
Primitive Value

Any single part data type considered a primitive value. Examples:
12 —a number value
“text sample” — text value

2017/09/21 — date value

null — null value
List

A list is a structure that has only one column, but multiple rows. Each row

identified with an index. Example of a list in Power Query window;

The M script to define a list is as below;
1 Source = {1,2,3}

List Definition is always started with { and ends with }, items placed in between
with a comma separator;

1 List = {<item 1>,<item 2>,<item 3>}
There are some ways to understand if a structure is a list or not. in the

screenshot below all mentioned;
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o H e Untitled - Query Editor
Haome Transform Add Column WView Transform

¥ B, EEE B-F Remove Duplicates ¥Qa
>

Bll=s]

To Keep Remove Statistics
Table ltems = ltems - <

Manage [tems Sort  Mumeric List |—|5t TGGIS Menu

Tabd B
—

(}= Reverse Items

Convert

Queries [2]

@ DimCustomer .
List Header

E Cuenyl
E Query

List Icon List Indexes

o List Icon: There will be a specific icon for the list in the Queries pane.

« List Tools: When you select a list, you will see List Tools menu. This menu
gives you some options later on for changing and transforming the list.

o List Header: At the top of the list column, you will see “List” name.

o List Indexes: Every row in the list should have a numeric index starts from
zero.

A list can have items that are different in data types. Here is an example;
fx = {1,"text wvalue", #date(2817,9,21)7}

Here is the line definition for this list;
1 Source = {1,"text value", #date(2017,9,21)}

Record

A record is a structure with a single row, but multiple columns. However, the
way that record is showed in Query editor is vertical! The main reason is that

scrolling to the right is always harder than scrolling to down. So, Record is
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only visualized similarly to list. However, it is a totally different structure. This is

how a record looks like in Power Que

= [Column 1=1,Column 2=2]

Column 2

As you can see the record showed vertically, but every column header is visible

there.
Here is the script for defining the record;

1 Source = [Column 1=1,Column 2=2]

Record definition always starts with [ and ends with ]. for every column you
will have the column name before = sign, and the value of that after the =
sign.

1 Record = [ Column 1 = <value>, Column 2 = <value> ]

Screenshot below shows how you can identify that the structure is a record;

o | He-<l Record Tools | Untitled - Query Editor
Home Transform Add Column Wiew Convert
&

Record Tools Menu

Queries [4] = [Column 1=1,Column 2=2]

BB DimC

El List Example

Column 2

E Record Example
Lizt with different items

Record Column Headers

Record Icon

« Record Icon: There is a specific Icon that determines the object is a Record.

« Record Column Headers: You can see column headers in the record. In a list,
you can see only numbers, but in a record, you see column names.

« Record Tools Menu: Every time you select a record object, you will see
Record Tools which gives you the option to convert it to a table.
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A record also can have different types of items. It is different columns.

= [Column Text="text value”, Column MNumber=12]

Column Text| text value

Column Number ¥

Here is the definition of the record above;

1 Source = [Column Text="text value", Column Number=12]

Table

A table is a structure that is most well known among others. A table is a

combination of multiple rows and multiple columns. Here is a table sample;

:‘[‘5"_;: Column B ﬂ

To create a table through M script, you can run a script such as below;

1 Source = #table(

2 {"Column A","Column B"},
31

4 {1,10},

5 {2,20}

6}

7)

Table definition always starts with #table, then inside the bracket, you have to
set of brackets; one set for defining headers, and the other set for all row

values. Here is how this works;

1 Source = #table(

2 {"Column A","Column B"}, // all column headers
3 {// start of row values

4 {1,10}, // row one

5 {2,20} // row two

6 } // end of row values

7)

If you see a table, then you can recognize it immediately. Because the table is

the only structure that has multiple rows and multiple columns in it.
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al | | - = | Untitled - Query Editor

Home Transform Add Column View

D [«] Formula Bar [ | Monospaced [E:I [ anwvays allow D =
* E Show whitespace Er 1=
Query Go to Advanced Query
Settings Column Editar Dependencies
Layout Drata Preview Columns Parameters Advanced Dependencies

= #table(

{"Column A","Column B"},

@ DimCustomer i 1,107,
List Example {2,208}
E Record Example 3

List with different items -3 i ME‘ p—

1
2z

E Record with different items
@ Table Eample

Table Icon

Column Headers and Row Indexes

Table Icons shows that this is a table, and multiple columns and rows are only
possible in a table.

You can also have a table with different items in each cell.
Function

A function is a data type that performs an operation and gives you a result.

Here is an example of how function looks like in the query editor window;

Enter Parameter

% (optional)

function (x as any) as any

A function can be defined based on Lambda language as below;

1 Source = (x) => x+1

326|Page


http://radacad.com/wp-content/uploads/2017/09/2017-09-21_14h19_46.png
http://radacad.com/wp-content/uploads/2017/09/2017-09-21_14h24_43.png

Power Bl from Rookie to Rock Star — Book 3: Power Query and Data Transformation in Power Bl RADACAD

Function Definition has many details in it. I'll talk about it separately in another
post. For now, just knowing this is enough that function has an input and
output. Input and output are separated from each other with => signs.

1 Source = (<input of function>) => <output of function>

You can easily understand a function based on its specific icon, and also the

function call dialog box.
Ml | | 22~ = | Untitled - Query Editor

Home Transform Add Column View

+| Formula Bar Monospaced [ Awvays allow D E

| Show whitespace lEr 1=

Query Go to Advanced Query
Settings Column Editor Dependencies
Layout Data Preview Columns Farameters Advanced Dependencies

PP DimCustomer Enter Parameter
List Example
E Record Example

List with different items
:

record with different items

x (optional)

R
PR Table Example
| function (x as any) as any

Function Icon Function Description

A function is one of the most powerful features in Power Query, and can’'t be
explained only in few paragraphs. Stay tuned, and I'll write more details about
functions in other posts separately.

Navigating Through List

Now that you know what list is, and how to define it, let's look at how you can
navigate through the list. Each list item has a row index. You can easily

navigate to that item using that index.
1 let

2 Source ={1,2,3},

3 Sourcel = Source{1}

4in

5 Sourcel
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For navigating through a list, simply use a bracket and put the index of the
item in the bracket. Now here is the tricky part:

Index starts from zero

When you look at the list in the query editor window, the index starts from 1.
However, the actual index starts from zero. So if you want to drill down to a
specific item in the list, you have to use a zero-based index to get to that. The

example above will navigate to the second item in the list.

= Source{l}

So this is simply the syntax to navigate through the list;

1 List{<item index starting from zero>}

List Functions

There are also some functions that work on a list. For example, you can get the

count of items in a list, with List.Count() function.

= List.Count{Source)

| will write more about List functions in the future separately.

Navigating Through Record

To navigate through a record, you need to use the column name for that

record.

1 let

2 Source = [Column 1=1,Column 2=2],
3 #"Column 2" = Source[Column 2]

4 in

5 #"Column 2"

You can simply put the column name inside bracket [ and ], and as a result,

you will have the item;
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= Source[Column 2]

Record Functions

The Record also has a lot of functions. For example, you can use the

Record.FieldCount() to get the count of columns in a record.

= Record.FieldCount{Source)

| will write another post about functions for Record.

Navigating Through Table

Navigating through a table happens a lot in real world scenarios when you
want to drill down into a specific area of the table. For the table, you can use

different methods to navigate;
Navigate with Record Index: Drill Down to Record

You can navigate to any records in the table simply with putting the record’s

index (zero-based) inside { and }. Here is an example;

1 let

2 Source = #table(

3 {"Column A","Column B"},
4 {

5 {1,10},

6 {2,20}

7}

8)

9 record=Source{1}
10 in

11 record

This would bring the second row of the table as a Record structure;

= Source{l}

Column B s
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Navigate with Column Name: Drill Down to List

You can also fetch every column of the table with referring to that column

name inside [ and ]. The result would be a list.

1 let
2 Source = #table(
3 {"Column A","Column B"},

{

{1,103,
{2,20}
}
)

o ~N o U A

'

9  #"Column A" = Source[Column A]
10 in
11 #"Column A"

Navigating to a column will result in a list;

= Source[Column A]

Navigate with Row Index and Column Name: Drill Down to individual
Value

Sometimes you want to drill down to a specific cell, for that you need row

index (zero-based), and column name both.

1 let

2 Source = #table(

3 {"Column A","Column B"},
4 {

5 {1,10},
6 {2,20}
7}
8)
9

#"Column B" = Source{1}[Column B]
11 #"Column B"
The script above navigates to the second row (Index 1 belongs to the second

row), and column B. Result would be a primitive value in this case;
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= Spource{l}[Column B]

You can also do this navigation the other way around. Navigate to column

first, and then to row. An example below;

= Spurce[Column B]1{1}

Navigate with Filter Criteria

For the majority of the cases, you want to navigate based on criteria. For

example, you want to get the Column B value of the row that Column A value
for that row is something specific. Like writing a SQL Statement clause. In the
table below. For example; we want to navigate to the column B where column
A'is 1. You cannot do that search based on an index. However, you can search

based on criteria.

ARC
173 Column B ﬂ

in the table below. For example; we want to navigate to the column B where
column A'is 1. You cannot do that search based on an index. However, you

can search based on criteria.

Here is how you can search;

1 let

2 Source = #table(

3 {"Column A","Column B"},
4 {

5 {1,10},

6 {2,20}

7}

8)

9 filtered=Source{[Column A=1]}[Column B]
10 in

11 filtered
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The result would be 10 as expected,;

The structure simply is as below;

1 = <Table Name>{[Column Name="criteria 1", Column Name="criteria 2"]}[Output Column]
This is similar to SQL Where and Select Clause.
Concatenate List or Records

You can concatenate list or records together with ampersand (&) character.

Here is an example for list concatenation;

= {1,2,3} & {4,5}

and here is an example for record concatenation;

= [Column 1=1,Column 2=2] & [Column 3=3]

Column 2

Column 3 E

For concatenating tables; you need to use either Append or Merge. | explained
fully in details about Append and Merge in this post.

332|Page


http://radacad.com/append-vs-merge-in-power-bi-and-power-query
http://radacad.com/append-vs-merge-in-power-bi-and-power-query
http://radacad.com/wp-content/uploads/2017/09/2017-09-21_15h08_36.png
http://radacad.com/wp-content/uploads/2017/09/2017-09-21_15h16_54.png
http://radacad.com/wp-content/uploads/2017/09/2017-09-21_15h18_39.png

Power Bl from Rookie to Rock Star — Book 3: Power Query and Data Transformation in Power B RADACAD

Summary

In this post, you learned some of the basics about different value structures in
Power BI; Primitive values, list, record, table, and function. You learned how to
navigate through list, record, and table with different methods with M script.
In future posts, I'll explain more details about each value structure and

functions related to that structure.
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Power Query Formula Language M: Table

Functions Part 1
Posted by Reza Rad on Feb 10, 2014

EH. Customerld + Date + TableA.Total + TableB.Total -
1 1 1/1/2014 5 5
2 1 1/2/2014 0 15
3 1 1/3/2014 5 15
4 1 1/4/2014 80 15
5 2 1/1/2014 ] 80
In a , you've learned about the Formula language of the Power

Query known as "M". You've learned that M is a functional language that
applies data transformations through the script. In examples of the previous
post, you've learned some of the table functions such as Table.AddColumn,
Table.Sort, Table.Join, and Table.PrefixColumns. In this post, we will discover
more table functions through an example.

In this post you will learn these functions:

Table. AddColumn

Table.RemoveColumns

Table.ReorderColumns

Table.SelectColumns

Table.Sort

Table.ReplaceValue
Table.FillDown

Table.AddIndexColumn

Table.RenameColumns

This function renames one or more columns of a table to desired name(s).
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Let's apply this function on a sample table. Here is the sample table generated

from the previous example:

BE. TableA.Customerld - TableA.Date ~ TableA.Total » Customerld ~ Date « Total -
1 1 1/1/2014 5 1 1/1,/2014 5
2 null null null 1 1/2/2014 15
3 null null null 2 1/1/2014 &0
4 1 1/3/2014 5 null null null
5 1 1/4/2014 80 null null mull

this is the script that generates above table:
let
TableA = #table({"Customerld", "TranDate","TranCount"},
{
{1,DateTime.FromText("2014-01-01 01:00:00.000"),10},
{1,DateTime.FromText("2014-01-01 02:00:00.000"),5},
{1,DateTime.FromText("2014-07-03 01:00:00.000"),5},
{1,DateTime.FromText("2014-01-04 02:00:00.000"),80}
Y
TableB = #table({"Customerld", "TranDate","TranCount"},
{
{1,DateTime.FromText("2014-01-01 02:00:00.000"),10},
{1,DateTime.FromText("2014-07-01 03:00:00.000"),5},
{1,DateTime.FromText("2014-01-02 01:00:00.000"),20},
{1,DateTime.FromText("2014-07-02 03:00:00.000"),15},
{2,DateTime.FromText("2014-07-01 01:00:00.000"),5},
{2,DateTime.FromText("2014-01-01 02:00:00.000"),80}
Y
TableATransformed=Table.Sort(
Table.AddColumn(TableA,"Date",each Date.From([TranDate]))

{"Customerld","TranDate"}
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).
TableBTransformed=Table.Sort(

Table. AddColumn(TableB,"Date",each Date.From([TranDate]))
,{"Customerld","TranDate"}
),

TableAGrouped=Table.Group(TableATransformed,{"Customerld","Date"},{"T
otal".each List.Last([TranCount])}),

TableBGrouped=Table.Group(TableBTransformed,{"Customerld","Date"},{"T
otal".each List.Last([TranCount])}),

ResultTable=Table.Join(Table.PrefixColumns(TableAGrouped,"TableA"),{"Table
A.Customerld","TableA.Date"}, TableBGrouped,{"Customerld","Date"},JoinKind.Ful
[Outer)
in
ResultTable

Now we want to rename last three column of the table with a new prefix
"TableB.". Here is how we can do that with Table.RenameColumns
let
,RenamedTable=Table.RenameColumns(ResultTable,{
{"Customerld","TableB.Customerld"},{"Date","TableB.Date"},{"Total","TableB.Total
)
in

RenamedTable

The result would be the below table

E. TableA.Customerid -« TableA.Date - TableA.Total + TableB.Customerld ~ TableB.Date ~ TableB.Total -
1 1 1/1/2014 5 1 1/1/2014 5
2 null null null 1 1/2/2014 15
3 null null null 2 1/1/2014 a0
4 1 1/3/2014 5 null null null
5 1 1/4/2014 a0 null null null
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Here is the structure of Table.RenameColumns
Table.RenameColumns(<table>,( {<column name before change>,<column
name after change >} {repeat for more columns} } )
Table.AddColumn
This function adds a column to the table. You would assign the name of the
new column and the script to generate a new column. The new column
generator can be a static value or an expression.
In this example, we want to add three columns that be generated based on
expressions from existing columns of RenamedTable. We want a new
Customerld Column to be generated from TableA.Customerld, but if it is null,
then it should get its value from TableB.Customerld.
Here is the script to generate the new Customerld Column:
,CustomerColumnAddedTable=Table. AddColumn(RenamedTable,"Customerld", e
ach if [TableA.Customerld] is null then [TableB.Customerld] else
[TableA.Customerld])
in

CustomerColumnAddedTable

Result table showed below:

E8. TableA.Customerld ~ TableA.Date + TableA.Total - ableB.Date ~+ TableB.Total ~ Customerld -
1 1 1/1/2014 5 1/1/2014 5

[ N T TR

2 null null null 1/2/2014 15
3 null null null 1/1/2014 80
4 1 1/3/2014 5 null null
5

1 1/4/2014 80, null null

As you see in the above expression we used IF structure which is the very
handy conditional structure in M. the <IF> structure is simply as below:
If <condition>

then <if true>

else <if false>
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The good thing about If is that it can be used within expressions to build the
table/record/lists, etc (as you seen in this example).
The EACH keyword is required to generate expression for each record of the
dataset.
here is structure of Table.AddColumn function:
Table.AddColumn(<table>,<new column name>,<new column
generator>,<data type optional>)
we use AddColumn function to add another column as below:
,CustomerColumnAddedTable=Table.AddColumn(RenamedTable,"Customerld",e
ach if [TableA.Customerld] is null then [TableB.Customerld] else
[TableA.Customerld])

,DateColumnAddedTable=Table. AddColumn(CustomerColumnAddedTable,
"Date",each if [TableA.Date] is null then [TableB.Date] else [TableA.Date])

n

DateColumnAddedTable
The result showed below:
EH. TableA.Customerld ~ TableA.Date ~ TableA.Total ~ TableB.Customerld - TableB.Date - TableB.Total = Customerld ~ Date -
1 1 1/1/2014 5 1 1/1/2014 3 1 1/1/2014
2 null null null 1 1/2/2014 5 1 1/2/2014
3 null null null 2 1/1/2014 a0 2 1/1/2014
4 1 1/3/2014 5 null null null 1 1/3/2014
5 1 1/4/2014 a0 null null null 1 1/4/2014

Table.RemoveColumns

This function removes one or more columns from the table.

We can use this function to remove extra columns such as TableA.Customerld,
TableB.Customerld, TableA.Date, and TableB.Date from the table.

Here is the script:
,ColumnsRemoved=Table.RemoveColumns(DateColumnAddedTable,{"TableA.Cu
stomerld","TableB.Customerld","TableA.Date","TableB.Date"})
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n

Result would be as below:

L L

ColumnsRemoved

TableA.Total

- TableB.Total

5
il
il

5

a0

» Customerld

5
15
a0

nuil

null

- Date

[ N T

1/1/2014
1/2/2014
1/1/2014
1/3/2014
1/4/2014

structure of Table.RemoveColumns is as below:

Table.RemoveColumn(<table>,{columns to remove separated by comma})

Table.ReorderColumns

changes order of columns in table.

here is the expression that we used to reorder columns of this table:

n

Result would be as below:
EH.

1
2
3
4
5

,ColumnsOrdered=Table.ReorderColumns(ColumnsRemoved,{"Customerld"
,"Date","TableA.Total","TableB.Total"})

ColumnsOrdered

Customerid

- Date

[STOEE S TR S Y

- TableA.Total

1/1/2014
1/2/2014
1/1/2014
1/3/2014
1/4/2014

- TableB.Total -

5
null
null

5

80

15
a0
null

null

here is the structure of Table.ReorderColumns

Table.ReorderColumns(<table>,{order of columns as desired in output})

Table.SelectColumns

This function selects specific columns from a table with the order defined. This

function is a combination of Table.RemoveColumns and

Table.ReorderColumns.
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this script will result same table as above but with only a single function

Table.SelectColumns instead of using Table.RemoveColumns and

Table.ReorderColumns.
,ColumnsSelected=Table.SelectColumns(DateColumnAddedTable,{"Customerld",
"Date","TableA.Total","TableB.Total"})

n

ColumnsSelected

Result would be the same

EE. Customerld

1
2
3
4
5

Table.Sort

l—a.l—a.ml—a.l—a.‘

Date

«» TableA.Total
1/1/2014
1/2/2014
1/1/2014
1/3/2014
1/4/2014

- TableB.Total
5
null

null

80

Sorts a table on the desired ordering list

,SortedTable=Table.Sort(ColumnsSelected,{"Customerld","Date"})

n

SortedTable

Result would be as below:

EE. Customerld

1

2
3
4
5

«» TableA.Total
1/1/2014
1/2/2014
1/3/2014
1/4/2014
1/1/2014

+ TableB.Total
5
null
5
80

null

Here is the Table.Sort function structure

Table.Sort(<table> {sorting criteria})

Table.ReplaceValue

15
a0
null

null

15
null
null

80

This function replace all old values with new value from the specific column in

the table.
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the expression below would replace all NULL values in TableA.Total with 0.
,ValueReplaced=Table.ReplaceValue(SortedTable,null,0,Replacer.ReplaceValue,{
"TableA.Total"})

n
ValueReplaced

Result showed below:

. Customerld + Date + TableA.Total - TableB.Total -
1 i 1/1/2014 5 L
2 i 1/2/2014 0 15
3 i 1/3/2014 5 null
4 i 1/4/2014 &0 null
5 2 1/1/2014 0 80

Here is the structure of Table.ReplaceValue function
Table.ReplaceValue(<table>,<old value>,<new value>,<replacer
function>,{column name})
replacer function can be Replacer.ReplaceValue or Replacer.ReplaceText
Table.FillDown
This function will fill the value from upper record down to the null values of
the records after that.
Here is the example: (we want to fill down the values of columns TableB.Total,
that means if a record has a null value for this column, then the value would
be fetched from the most recent top record that has a not null value)
,FilledDown=Table.FillDown(ValueReplaced,"TableB.Total")
(n
FilledDown

result would be as below:
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E.
1
2
3
4
5

Here is the structure of Table.FillDown function
Table.FillDown(<table>,<Column>)

Customerld « Date » TableA.Total
1 1/1,/2014
1 1/2/2014
1 1/3/2014
1 1/4/2014
2

1/1/2014

Table.AddIndexColumn

This function adds an identity auto-increment column to the table. You can

specify the column name, initial value, and the increment seed.

This is a sample expression:
,IndexAdded=Table. AddIndexColumn(FilledDown,"Index", 10000, 10)

n

.
1

IndexAdded
Result is as below:

Customerld « Date « TableA.Total
1 1/1/2014
1 1/2/2014
1 1/3/2014
1 1/4/2014
2 1/1/2014

2
3
4
5

» TableB.Total *
5 5
0 15
5 15

a0 15
0 a0

+ TableB.Total
5
0
&
80
0

Here is the structure for this function:

-

15
15
15
80

Index

-

10000
10010
10020
10030
10040

Table.AddIndexColumn(<table>,<column name>,<initial value>,<increment

seed>)

Here is the full script for this example:

let

{

TableA = #table({"Customerld", "TranDate","TranCount"},

{1,DateTime.FromText("2014-07-01 01:00:00.000"), 10},
{1,DateTime.FromText("2014-01-01 02:00:00.000"),5},
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{1,DateTime.FromText("2014-01-03 01:00:00.000"),5},
{1,DateTime.FromText("2014-01-04 02:00:00.000"),80}

W
TableB = #table({"Customerld", "TranDate","TranCount"},

{

{1,DateTime.FromText("2014-07-01 02:00:00.000"),10},

{1,DateTime.FromText("2014-07-01 03:00:00.000"),5},

{1,DateTime.FromText("2014-07-02 01:00:00.000"),20},

{1,DateTime.FromText("2014-07-02 03:00:00.000"),15},

{2,DateTime.FromText("2014-01-01 01:00:00.000"),5},

{2,DateTime.FromText("2014-07-01 02:00:00.000"),80}

Y

TableATransformed=Table.Sort(

Table. AddColumn(TableA, "Date",each Date.From([TranDate]))
,{"Customerld","TranDate"}
),
TableBTransformed=Table.Sort(
Table. AddColumn(TableB,"Date",each Date.From([TranDate]))
{"Customerld","TranDate"}
)
TableAGrouped=Table.Group(TableATransformed,{"Customerld","Date"},{"T
otal".each List.Last([TranCount])}),
TableBGrouped=Table.Group(TableBTransformed,{"Customerld","Date"},{"T

otal",each List.Last([TranCount])}),

ResultTable=Table.Join(Table.PrefixColumns(TableAGrouped,"TableA"),{"Table
A.Customerld","TableA.Date"}, TableBGrouped,{"Customerld","Date"}, JoinKind.Ful
[Outer)

,RenamedTable=Table.RenameColumns(ResultTable,{
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{"Customerld","TableB.Customerld"},{"Date","TableB.Date"},{"Total","TableB.Total
),
,CustomerColumnAddedTable=Table.AddColumn(RenamedTable,"Customerld
" each if [TableA.Customerld] is null then [TableB.Customerld] else
[TableA.Customerld])
,DateColumnAddedTable=Table. AddColumn(CustomerColumnAddedTable,
"Date",each if [TableA.Date] is null then [TableB.Date] else [TableA.Date])
,ColumnsRemoved=Table.RemoveColumns(DateColumnAddedTable,{"Tabl
eA.Customerld","TableB.Customerld","TableA.Date","TableB.Date"})
,ColumnsOrdered=Table.ReorderColumns(ColumnsRemoved,{"Customerld"
,"Date","TableA.Total","TableB.Total"})
,ColumnsSelected=Table.SelectColumns(DateColumnAddedTable,{"Custom
erld","Date","TableA.Total","TableB.Total"})
,SortedTable=Table.Sort(ColumnsSelected,{"Customerld","Date"})
,ValueReplaced=Table.ReplaceValue(SortedTable,null,0,Replacer.ReplaceVa
lue,{"TableA.Total"})
,FilledDown=Table.FillDown(ValueReplaced,"TableB.Total")
,IndexAdded=Table.AddIndexColumn(FilledDown,"Index", 10000, 10)
in
IndexAdded
There are many other table functions in Power Query which we will go

through them with more samples in next blog posts.
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List. Accumulate Hidden Gem of Power Query

List Functions in Power Bl
Posted by Reza Rad on Dec 12, 2017

= List.Accumulate(Source,™"™,
(state,current)=>

if state=""

then state&current
else statel&"™,"&current

abcdefeghijklmnopqgrstuvwryz

There are some List transformations available in Power Query’s graphical
interface. However, the number of functions in the graphical interface is very
limited. In this post, I'm going to explain about a function that is powerful and
is not yet listed in the graphical interface. List. Accumulate is a function that
loops through items of a list and applies a transformation. This function at the
time of writing this post is only available through Power Query M scripting. If
you like to learn more about Power BI, read Power Bl book from Rookie to
Rock Star.

List Transformations in Graphical Interface of Power

Query

If you have a list, you can see what transformations are available to be applied
to it using the graphical interface. You can create a list with a simple M script
as below;

1=A{1.12}
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al | H = Accumulat
File Home Transform Add Column View Help Transform
E’E B, B [-lRemove Duplicates 2] ¥q
HH [ E Reverse ltems B Z
To Eeep Remove Statistics
Table [tems = Items = <
Convert Manage ltems Sort Mumeric List

Queries [17]

| Sheet2

1
2
3
4
5
(1]
f
8
L)

= b ke
Py =

This code generates a list of numbers from 1 to 12. Now you can see in the
top menu under List Tools, that there are some transformations available for
List. These items are very few options such as; convert to a table, keep items,
remove items, etc. Altogether considering all options in every element this list
is not more than 20 functions. However, let’s look at the number of List
functions in M script.

List Functions in M; Power Query Formula Language

| have written previously about the usage of the #shared key to finding all

functions available in M. you can then filter it to only “List.” Functions and then
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you will end up with a bit list of functions; 69 functions! More than three times

of what you see in the graphical interface.
ES - ABC Name i'ss‘: Value ﬂ

P2

List_AllTrue
List_Alternate
List_AnyTrue
List_Average

List_Buffer

b = ™ B R *

List.Combine
List.Contains

LI List ContainsAll

[==]

[Vl List ContainsAny

IR List.Count

{P List Covariance
£ List DateTimeZones

IE:W List DateTimes

[EQ List.Dates

I[-| ListDifference

I List Distinct

jEQ List Duraticns

(i List FindText

PV List First

R List FirstN

I |ist Generate

EEN List InsertRange

EE N st Intersect

PR List IsDistinct

el List IsEmpty

EFNN List Last

L List LastN

v |ist MatchesAll

Some of these functions Some of the functions in this list are very useful and
powerful. Example of those functions is List.Dates, List.Numbers, List.Generate,
List. Accumulate and many others. We cannot go through all functions in one
blog post. In this post, I'll be covering List.Accumulate and in future posts; I'll

talk about other functions.
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List. Accumulate Function

List. Accumulate is a function that can easily save some steps in your Power
Query transformations, instead of applying multiple steps, you can simply use
List. Accumulate to overcome what you want. List. Accumulate function loops
through the list and accumulate value as a result. This function usually needs
three parameters; the list itself, seed, and accumulator. Here are parameters

explained in details;

o List; the list that we want to apply the transformation to it.

« Seed:; is the initial value.

o Accumulator; is a function. This function determines what accumulation
calculation happens on items of the list. The way that this function is
defined is exactly

Best way to learn about seed and accumulator is through some examples, let's
apply some transformations with List. Accumulate and see how these two
parameters are working.

Accumulate to Calculate Sum

The sum is a function that is accumulating every two values in the list till the
end of the list. If you want to write Sum with List. Accumulate, you can do it
with this expression:

1 = List Accumulate(Source,0,(state,current) = >state+current)

The function part of this expression is: (state, current)=>state+current

state is the value accumulated in the calculation. current is the current item in
the list. seed is the initial value of the state

Let's see how the calculation works. To clarify it more in details, | explained the

value of the state, current, and accumulator in every step;
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List n state n currentu (state,current)==state+current [y
1 0 1 1
2 1 2 3
3 3 3 ]
4 & 4 10
3 10 3 15
B 15 B 21
7 21 7 28
a 28 8 36
9 36 9 45

10 45 10 55
11 35 11 66
12 b6 12 78
13 78 13 91
14 91 14 105
15 105 15 120
16 120 16 136
17 136 17 153
18 153 18 171
19 171 19 130
20 190 20 210,

List. Accumulate loops through every item in the list and run accumulator
function. The very first time, the state value is equal to seed. Which in this case
is zero. Current is the current value in the list. For the very first item that value
is 1. so accumulator result is state+current=0+1=1. this value then will be the
state of the next item on the list. For the next item, the state is 1 (calculated
from the previous row), and current is 2. state+current becomes 1+2=3. This
process continues through the whole list, so the final state value for a list from
1 to 20, becomes 210, which is equal to the sum of those values. In every row
of the list, we added that to the previous row’s result.

Accumulate to Calculate Max

Learning how the accumulate function can cover basic tasks, help you to
understand how accumulator function works. For applying Max, you need to
compare every two items in the list and pick the one which is bigger. Here is
the script;
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= List Accumulate(Source,0,(state,current)=>if state>current then state else
current)

= List.Accumulate(Source,d,(state,current)=>if statercurrent then state else current)

remember the same thing about the state, current, and seed; this is how the

calculation works;

List Bd state Bd current B3 (state,current)==if state>current then state else current |
1 o 1 1
2 1 2 2
3 2 3 3
4 3 4 4
3 4 3 3
] 5 ] o]
r (5] 7 7
8 7 8 8
9 8 9 9

10 9 10 10
11 10 11 11
12 11 12 12
13 12 13 13
14 13 14 14
15 14 15 15
16 15 16 16
17 16 17 17
18 17 18 18
19 18 19 19
20 19 20 20

the function (state, current)=>if state>current then state else current will
run on every row and give you the result. Remember that seed value should

be a value less than any other values for this case.
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Accumulate as Product or Divide

you can use the same logic with a different accumulator to calculate Product

or Divide, Here is the calculation for Product;

= List.Accumulate(Source ,I, (state, current)=»state*current)

24329020081 76640000

for Product or Divide, you need to set the seed as 1, because if it is zero, then
divide or multiply considering zero will end up zero always. Here is the

calculation for Divide;

= List.Accumulate(Sou rce. (state,current)=»state/current)

1.0715102881254669E-158

Accumulate as Count

Count of a list is the number of items in a list. This can be achieved with no

need of the current item, just using seed and state as below;

= List.Accumulate(Sou r‘ce,ﬂ,_
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in every row, the value would be plus one of the state value from previous
row's calculation. As a result, you get the count.
Accumulate as Concatenate (with a delimiter or

without)

So far, we applied to accumulate on lists which had a number in every item.
Now, let's apply it to a list of text items. To concatenate two items you need to
add them one after each other with concatenation character which is the

ampersand (&).

= List.Accumulate(Source,"”, (state,current)=rstatefcurrent)

abcdefghijklmnopgrstuvannyz

"1

This worked on a list of items which are text values {“a”.”z"}, and the result is
the concatenation of all items in the list. Please note that the seed, in this case,
is an empty text.

If you want to add a delimiter between items, you can add the delimiter plus a

condition to check if this is the very first item or not.

= List.Accumulate(Source,™",
(state,current)=>

if state=""

then statefcurrent
else state&","&current

arblcl'd rE.lfIgl hi-l.ljl'krll n-ll'rl rurplqlrrsitl'u!vrw.lx.l"r.lz
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Accumulate as Count Token Exact Match

Now that you've learned the logic of the accumulator, you can apply it to do
any expressions. For example, if you want to calculate the count of items in the
list which their value matches exactly with a value, you can write this

expression;

= List.Accumulate(Source,d,
(state,current)=>

if current="a"
then state+l
else state

1 = List. Accumulate(Source,0,
2 (state,current)=>

3 if current="a"
4 then state+1
5 else state

6)

the logic is simple, if the item matches with “a” (which in this case is our

token), then count it, otherwise don't
Accumulate as Count Token Partial Match

Similar to the previous calculation. However this time we want to count the
item, even it partially matches the text. This can be done with the help of
Text.Contains function. and because of Text.Contains might not find the lower
case or upper case matches, we convert it to lower case beforehand.

= List.Accumulate{Month,d,

(state,current)=>
if Tewt.Contains(Text.Lower{current),"a")
then state+l

else state
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1 = List. Accumulate(Month,0,
2 (state,current)=>

3 if Text.Contains(Text.Lower(current),"a")
4 then state+1

5 else state

6)

Accumulate as Conditions on Records

So far, we went through a lot of use cases and examples of List. Accumulate
function. You understand that this function can be so powerful and useful in
many scenarios. However, the main use cases of List Accumulate is to apply to
scenarios which other functions cannot resolve easily. List.The sum might be
better used than List. Accumulate which only calculates the sum. However,
there are many scenarios that many steps are needed to get the result you
want with normal functions. In those cases, List Accumulate is your friend.

For example; consider the situation that you have a list, and this list is a list of
records! Every record might have a different set of fields; you want to fetch
only records that have a specific field on their list, and get their position as a
concatenated result. This process, using other list functions might take some
steps, however, with List. Accumulate that is easy.

Here is the sample input list;

= {[A=1],[B=2],[A=1,B=2]}
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As you can see the list includes records, and to find out what each record has,
you need to expand it. A list of records cannot be expanded because it will
add the number of columns and list can have only one column. So you have to
convert it to a table, and then expand it. As you feel now; there are some steps
required to get the result we wanted. However, List. Accumulate can be a big

help in this scenario. Here is the calculation with List. Accumulate;

= Li v mulate{Source,™"
(state,current)=>
if Record.HasFields{current,"A™)

then state&","&Text.From({List.PositionOf(Source,current))
else state

)

1 = List Accumulate(Source,"",
2 (state,current)=>

3 if Record.HasFields(current,"A")

4 then state&","&Text.From(List.PositionOf(Source,current))
5 else state

6)

Record.HasFields used to determine if a record contains a field (“"A” in this
example).

List.PositionOf used to get the position of that record which satisfy the criteria
above.

Summary

This post explained how List.Accumulate works. List. Accumulate is a very
powerful function, that can easily save many steps in your Power Query
transformations. In this post, you've learned basics of this function with using
it for simple operations such as Sum, Divide, Product, Max, Count, etc. You
also learned that the main power of this function is when basic functions

cannot operate easily. You learned that the accumulator function gives you full
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power to write exactly what you want. In future posts, I'll write about other List
functions that can be very powerful, but you still don't have it in the graphical
interface.

Have you liked the List. Accumulate function as | do? If yes, please share your

story that how this function can be helpful for you in the comments below.
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Power Query; Convert Time Stamp to Date
Time
Posted by Reza Rad on May 31, 2016

I = #datetime(1978,1,1,0,0,8)+#duration(®,8,8,1415697165)

11/11/2014 9:12:45 AM

Power Query has a number of Date and Time functions that convert values to
date and time. However, | haven't found a function that converts a timestamp
value. Fortunately, it is easy to calculate a date-time from a timestamp value.
In this post, I'll explain an easy way of converting the timestamp to date time.
To Learn more about Power Query read : from Rookie to
Rock Star.

What is Timestamp

The timestamp is a whole number value, which is the number of seconds from
date 1970-01-01 00:00:00. For example; timestamp 100 means 1970-01-01
00:01:40, or timestamp 86400 means 1970-01-02 00:00:00. So the calculation
is easy; We have to add the timestamp as seconds to the date/time 1970-01-
01 00:00:00.

Power Query Convert Timestamp to Date Time

Once we know what is definition of timestamp, and how to calculate date/time
from it; easily we can use #duration(0,0,0, <timestamp value>) to show
duration in seconds, and add it to the #datetime(1970,1,1,0,0,0) which is

date time 1970-01-01 00:00:00.
So as a result, here is the code to convert timestamp to date time;

1 DateTimedValue=#datetime(1970,1,1,0,0,0)+#duration(0,0,0,1415697165)
the above query will respond 11/11/2014 9:12:45 AM.
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Please note that you have to replace the 1415697165 number with the field

name containing timestamp values, or with your static timestamp value in the

query.
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Get List of Queries in Power Bl
Posted by Reza Rad on Jan 16, 2017

Queries [10] £ = Table.SelectRouws
. [T 5 voue

aMl m y functions [2]
% Func Example

4l Other Queries [8]
% ProductA
% ProductB

% ProductC
e

143 Value Sample
List Sample
% Queryl

| % Query2

Power Query is the component of getting data in Power Bl. But have you used
Power Query to get metadata of the Power Bl queries itself? In this post, I'll
show you a quick and simple way of using Power Query to get metadata
(name of queries and the data in queries) from all queries in Power BI. | have
previously explained how to use a #shared keyword to get a list of all
functions in Power Query; this post shows how to use #shared or #sections to
get all queries (and parameters, and functions, and lists... ) from Power BI. If
you want to learn more about Power Bl; read Power Bl online book from
Rookie to Rock Star.

* Thanks to Alex Arvidsson who brought this question, and was the cause of

writing this blog post.
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Question: How to Fetch Name of All Queries into One
Query?
Consider below Power BI file that has functions, parameters, and queries.

Queries also return tables, values, and lists;
W | | - = | problem - Query Editor

Home Transform Add Column View
[Tz D B (3 [ &
m Q)] & & [T Adv

Close & Recent Enter Data source Manage Refresh
Apply - 50urce* Sources = Data settings Parameters =  Preview = [ Mar
Close MNew Query Data Sources  Parameters Quen

Queries [8] = Table.TransformColumnT

4« my functions [2]
ﬁ Func Example

4 [l Other Queries [6]

| ﬁ Producth,
ﬁ ProductB
ﬁ ProductC
B

-5 . -~
1¢3 Value Sample

List Sample

The question is how | can get a list of all these queries and their values as a

new query? Let's see the answer

Answer: Using #shared or #sections Keywords
#shared to Get Current File's Queries Plus All Functions

| have previously explained what #shared keyword does; it is a keyword that

returns a list of all functions, and enumerators in Power Query. It can be used
as a document library in the Power Query itself. It will also fetch all queries in

the existing Power BI file. Here is how you can use it:
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Create a New Source, from Blank Query.
il | E 2t~ = | problem - Query Editor

FI|E Home Transform Add Column WView
o B[4
Clnse &l New Recent Enter Data source Manage
Apply = | [Source =|[fources = Data settings Parameters -
Close Most Common Data Sources  Parameters

_E Excel
I3

SOL Server

Analysis Services

(OData Feed

EBlank CQuery

Then go to Advanced Editor of that query (from Home tab or View tab)
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W | |5 £~ < | problem - Query Editor

Home Transform Add Column View

«| Formula Bar Monospaced ] Always allow D =
b1
| Show whitespace Er =
Query Advanced Query
Settings Editor Dependencies

Dependencies

Layout Data Preview Parameteps Advanced

Queries [7]

4l my functions [2]
@ Func Example

4l Other Queries [7]
ProductA
ProductB

ProductC

Value Sample

List S5ample

Queryl

write only one keyword in the Advanced Editor: #shared
Wil Advanced Editor

Query
eshared

And Click on Done. The result will come up quickly;

362|Page


http://radacad.com/wp-content/uploads/2017/01/2017-01-16_20h40_29.png
http://radacad.com/wp-content/uploads/2017/01/2017-01-16_20h41_27.png

Power Bl from Rookie to Rock Star — Book 3: Power Query and Data Transformation in Power Bl ragacas

Queries [7] Jfx | = #shared
e |

i my funchions [2] :::E:: _: i

% Func Example ProductC __ ;

Year| 2017

4 [l Other Queries [7] Func Example Table

% Productd Value Sample 3

% Producti List Sample List

B ProductC T

GoogleAnalytics.Accounts Function

Value.ResourceExpression Function

123 Value Sample

Resource.Access| Function
List Sample SapBusinessWarehouse.Cubes Function

| E Quernyl Web.Page Function
appFigures.Tables Function
appFigures.Content Function

AzureEnterprise.Contents Function

You can see in the result that #shared fetch all existing queries, plus all built-in
functions in Power Query. The section which is marked in the above result set
in where you can find queries from the current file. Note that the Query1 itself
(which includes the #shared keyword) is listed there. The limitation of this
method is that it won't return your custom function; “my function” in this

example. The next method, however, would pick that as well.
#sections To Get Current File’s Queries

The other way of a fetching list of queries is using the #sections keyword. The
#sections keyword will give you a list of all sections in Power Query (This post
is then't right place to explain what sections are, but for now, consider every

query here as a section). so same method this time using #sections will return

result below;
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Queries [10] = #sections
il m y functions [2] w

% Func Example

4 M Other Queries [8]

% Producth

% ProductB
% ProductC
B

Value Sample
List Sample
Queryl

Query2

The result is a record that you can simply click on the Record to see what are

columns in there. Columns are queries in the current file:

= Source[Sectionl]

Queries [10] Jx

: ProductA |Table
< my functions [2] Producth [Table
% Func Example ProductC Tahle
Year 2017
4 [l Other Queries [8] Func Example Table
% Producth, my functions Function
% Producti Value Sample 3
% ProductC List Sample List
B Cueryl TGL g
Query2

Value Sample
List Sample

Query1

Query2
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This method also returns functions in the current file, which the previous
method with #shared didn’t. So this is a better method if you are interested in
fetching function’s names as well.

The result is a record which can be converted to a table (this gives you better
filtering options in the GUI). You can find the Convert Into Table under Record

Tools Convert Section menu.
w2 Record Tools

Home Transform Add Column View Convert

L1
G | gmm—
Table

Convert

After having this as a table, then you can apply any filters you want;

Queries [10]

< my functions [2]

E Func Example

4 M Other Queries [8]
E ProductA

(W] P [T ] (%] —

Func Example

(=]

my functions
Value S3ample
List Sample
Queryl
CQuery2

E ProductB
E ProductC
B

-

143 Value Sample
List Sample
E Quernyl

| E Querny2

Sample Scenario of Usage

There are many usages of getting the name of queries in another query. One
sample usage of that can be getting different queries coming from different

places, and the only way to identify the source is query name. In this case,
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instead of manually adding a column to each query and then combining them,
you can use this method to get the query name dynamically. In the screenshot
below ProductA, ProductB, and ProductC are coming as source queries, and

ou can simply do filtering to get them all with their product names.

Queries [10] ¢ - Table.SelectRows
- [ 55 voiue
able

4l my functions [2]
@ Func Example . .

4 M Other Queries [8]
@ Producth
@ ProductB

@ ProductC
e

1¢3 Value Sample
List Sample
@ Queryl

| @ Query2

And you can expand it to tables underneath if you want to (this would work if

they all have same data structure);
EE. AB Name o

| EY

# Expand Aggregate

¥ (Select All Columns)
¥ Mame
¥ Value

Use ariginal column name as prefix
1. List may be incomplete, Load more

OK Cancel
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and as a result you have combined result of all queries, with the query name

as another column;

. A% name [R5 Value.1
Productd

ProductA
ProductA
ProductB

ProductB

ProductB
ProductC
ProductC
ProductC
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Power Query Library of Functions; Shared

Keyword

Posted by Reza Rad on Jun 20, 2016

| E 8- - | Record Tools  Untitled - Query Editor

Home Transform Add Column View Convert
=X D D D |:5|:| Properties
(Y i
Ll At = [=] Advanced Editor

Choose

Manage Columns

Close & MNew Recent  Enter Manage Refresh

Apply~  Source ™ Sources ™ Data Parameters =  Preview - DMEHEQE T Columns Columns

Close MNew Query Parameters Query

Queries [2] Jx | = #sharec
||E Queryl Recorc

Quenyl
v _Tahlel T
% Tablel GoogleAnalytics.Accounts F

SapHanaRangeOperator.GreaterThan
SapHanaRangeOperator.LessThan
SapHanaRangeOperator.GreaterThanOrEquals
SapHanaRangeOperator.LessThanOrEquals
SapHanaRangeOperator.Equals
SapHanaRangeOperator.NotEquals

Github.PagedTable

Value.ResourceExpression F
Resource.Access ©
Cube.Parameters F

Cube.ApplyParameter ©
SapHana.Database ©

appFigures.Tables ©
appFigures.Content F
comScore.Reportlitems ©
comScore.NavTable F

Github.Contents F

Github.Tables F
MailChimp.Tables F
MailChimp.Contents F
MailChimp.Collection F
MailChimp.Instance F
MailChimp.test F
Marketo.Activities F
Marketo.Leads F

SapHanaRangeOperator.Type T

bn oda W k= D

As | mentioned earlier in Power Bl online book, Power Query is a functional

language. Knowing functions is your best helper when you work with a
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functional language. Fortunately, Power Query both in Excel and Power Bl can
use the shared keyword to reveal a document library of all functions.

almost 2.5 years ago when it was only an add-in for
excel. However, | still see people in my webinars who are new with #shared
keyword functionality and amazed how helpful this little keyword is. So |
decided to explain it with the new Power BI. With the method in this post, you
can find any function you want easily in Power Query, and you won't need an

internet connection to search in functions.

#shared Keyword

Shared is a keyword that loads all functions, and enumerators in the result set.

You can simply create a blank query in Power Bl (or Excel)
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x
Get Data
Other
All B Web
File B> SharePoint List
Database FE OData Feed
Azure L Hadoap File (HDFS)

A

I i Active Direct
Online Services ctve Lhrectary

Microsoft Exchange

Other

CDBC
R Script

Spark (Beta)

il =+ o ¢ 25

Blank Query

Connect Cancel

After opening a blank query, go to Advanced Editor
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| | - = | Untitled - Query Editor

Home Transform Add Column View

EX' D D D [:2 Properties |
Ty

= = IDAd\ranced Editor E

Close & Mew Recent  Enter Manage Refresh e Choose Remove Keep |

Apply~  Source = Sources = Data Parameters =  Preview ME”EQE' Columns Columns Rows

Close MNew Query Parameters Query Manage Columns

Queries [1]

A% Queryl

Here in the script editor is where you usually write or modify power query

script. Now delete all script here and only type in: #shared
i Advanced Editor | =

QueryT el

#chared

v/ No syntax errors have been detected.

Done Cancel

After clicking on Done, you will see a list of all functions and enumerators in
power query. You will also see other queries in your Power Bl solution or
workbook plus other custom functions.
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| E o= | Record Tools  Untitled - Query Editor

Home Transform Add Column View Convert
=X D D D D E‘P:Prnperties
Ty |
- e = =] Advanced Editor

Close & MNew Recent  Enter Manage Refresh Choose Remove
Apply*  Source = Sources~ Data Parameters =  Preview = DMEHEQE v Columns Columns
Close New Query Parameters Query Manage Columns
Queries [2] fc | = #shared
Queryl Recorc
||E Queryl .
_Tablel Table
@ _Tablel GoogleAnalytics.Accounts Function
Value.ResourceExpression Function
Resource.Access Function
Cube.Parameters Function

Cube.ApplyParameter Funciion
SapHana.Database Function
SapHanaRangeOperator.Type Type
SapHanaRangeOperator.GreaterThan

SapHanaRangeOperator.LessThan

o
1
SapHanaRangeOperator.GreaterThanOrEquals 2
SapHanaRangeOperator.LessThanOrEquals 3
SapHanaRangeOperator.Equals 4
SapHanaRangeOperator.NotEquals 5

appFigures.Tahles Function

appFigures.Content Function

com5core.Reportitems Function

com3core.NavTable Function

Github.Contents Function

Github.PagedTable Function

Github.Tables Function

MailChimp.Tables Function

MailChimp.Contents Function

MailChimp.Collection Function

MailChimp.Instance Function

MailChimp.test Function

Marketo.Activities Function

Marketo.Leads Function
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Result set here is a Record structure that has functions, enumerators, and
queries in each item of the record. Now let's explore the record more in

details.

Use the Result set as a Table

The result above is loaded in Power Query, and that is the greatest feature of

Power Query itself that can turn this result into a table.

W He-< Record Toals  Untitled - Query Editor
Home Transform Add Column View

G

Into

Table

Convert

Into Table
= #shared
Convert this record into a table.
||E Queryl Record
Queryl
2 _Tablel Table
@ _TableT GoogleAnalytics.Accounts  Function

Value.ResourceExpression Function
Resource.Access| Function
Cube.Parameters Function
Cube.ApplyParameter Function
SapHana.Database Function
SapHanaRangeOperator.Type Typs

SapHanaRangeOperator.GreaterThan | 0

This will convert the result set record to a table. And the table is really easy to

search in as you know.
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= Record.ToTable{Queryl)

MName
Queryl
_Tablel able

GoogleAnalytics Accounts Funiction
Value_ResourceExpression Funiction
Resource Access Function
Cube_Parameters Furnction
Cube ApplyParameter Funiction
SapHana.Database Function
SapHanaRangeQOperator.Type ype
SapHanaRangeQperator.GreaterThan
SapHanaRangeOperator. LessThan
SapHanaRangeOperator.GreaterThanOrEquals
SapHanaRangeCOperator LessThanOrEquals
SapHanaRangeQOperator. Equals

L I - TV I U R = |

SapHanaRangeOperator MotEquals

appFigures. Tables Elirichioin
appFigures Content Function
comscore. Reportitems Function
comScore NavTable Function
Github.Contents Function
Github.PagedTable Function
Github.Tables e
MailChimp.Tables Function
MailChimp.Contents Function
MailChimp.Collection Function
MailChimp.Instance Function
MailChimp.test Function
Marketo. Activities Function
Marketo Leads Elehet

Marketo.Tables Function
| can now simply search in the function list. Let's see for example what

function | can find for working with WEEK;
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2| Sort Ascending

Z| Sort Descending
Function
Function
) A

Function

Remowe Empty Function

Text Filters Function
Function

'I.I'l."EEk _'.l,'pe

4

(Select All S2arch Results)

¥ DateAddWeeks

Date.DayOfWeek

Date EndCfWeek

Date.lsInCurrentWeek

Date.lsInMextNWeeks

Date.lslnMext\Week Function
Date.lsInPreviousMWeeks Function
Date.lsInPreviousWeek
Date StartCOfWeek
Date.WeekCfMonth
Date WeekOfYear

Function
Function

Function

EERERERERERERE:

Function
Function
Function
Function
Function
Function

Function

Function

This will filter the table to a subset that | can see only functions with WEEK in

the name of it.
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= Table.SelectRows (#"Converted to Table", each ([MName] = "Date.AddWeeksz" or [Name] = "Date.DayOfllesk” or [Mame]

EEE - n‘a.E‘,: Name
Date.IsinPreviousWeek Function
Date.IsinPreviousNWeeks Function
Date.lsinCurrentWeek Function
Date.IsinNextWeek Function
Date.lsinNextNWeeks Function
Date AddWesks [Function |
Date.StartOfWeek Function
Date.EndOfWesk Function
Date.DayOfwWeek Function
Date WeekOfMonth Function

Date WeekOfYear Function

function (dateTime as any, numberofWeeks as number) as any

Returns the date, datetime, or datetimezone result from adding numbe rofWeeks weeks to the datetime value dateTime.

dateTime: The date, datetime, or datetimezone value to which weeks are being added.

number0fWeeks: The number of weeks to add.

Example: Add 2 weeks to the date, datetime, or datetimezone value representing the date 5/14/2011.

Usage:
Date.hddWeeks (#date (2011, 5, 14}, 2)

Qutput:
#date (2011, 5, 28)

Documentation of Function

Now for example if | want to see the Date. AddWeeks function | can click on
the “function” link of it in the value column and this will redirect me to the
documentation of this function, and will bring a dialog box to invoke the

function!
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= #"Filtered Rows"{5}[Value]

Date.AddWeeks

Returns the date, datetime, or datetimezone result from adding numberOfWeeks weeks to the datetime value dateTime.

dateTime: The date, datetime, or datetimezone value to which weeks are being added.

numberOfWee
Date. AddWeeks

Enter Parameters Adds the specified weeks to the date.

dateTime (optional)

dateTime (optional)

numberOfWeeks

Example: 123

function (dateTime

Example: Add 2 weeks to the date, datetime, or datetimezone value representing the date 5/14/2011.

Usage:
Date.AddWeeks (#date (2011, 5

Output:
$date (2011, 5, 28)

You can see the documentation in grey that also includes examples of how to
call this function. For invoking the function, | can simply provide parameters,

and click OK or Invoke;

Date. AddWeeks

Adds the specified weeks to the date.

dateTime (optional)
6/20/2016
numberOfWesks
5

OK Cancel

And it calls the function and shows me the result as below;
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7/25/2016

= Value(#date(2016, &, 28), 5)

Enumerators

Finding enumerators is also easy with the help of #shared keyword. Here | can

see enumerators for JoinKind and JoinAlgorithm;

-1 :“['5_;‘2 Value =

loinKind.Type

JoinKind.Inner
JoinKind LeftOuter
JoinKind.RightOuter
JoinKind.FullQuter
JoinKind. LeftAnti
JoinKind.RightAnti
Table Join

Table AddloinColumn
Table Mestedloin

JoinAlgorithm. Type
JoinAlgorithm . Dynamic
M loinAlzgorithm.PairwiseHash

loinAlgorithm SortMerge
JoinAlgorithm LeftHash
JoinAlgorithm_ RightHash
JoinAlgorithm_Leftindex
JoinAlgorithm.Rightindex

Summary

You've learned how #shared keyword can be helpful for getting the list of all
functions and enumerators in Power Query. You learned you could convert the
result set into a table and filter that to find the particular function you are
looking for. This is superb, especially for people like myself who can't
remember things well. You know how | look for functions? This post explained

my method! | use the #shared keyword to find the function | want and start
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working on that. For me, the #shared is the keyword that | use more than any

other queries in Power query side of Power BI.
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Writing Custom Functions in Power Query M
Posted by Reza Rad on Feb 12, 2014

List
21 Month)1
28 Month 2
31 Month 2
30

B R

Month 4

Advanced Editor = =

Query1 .

let
DayInYear = (x) =»
let
MonthList=List.Mumbers(1,Date.Month(DateTime.FromText(x)}-1),
Year=Date,Year(DateTime .FromText(x)),
DaysInMonthList=List.Transform(MonthList,each Date.DaysInMDnth(DateTime.FromText(Text.From(VEBF)&"-"&Text.From(_)&"-@l")))]

in
DaysInMonthList

in
DayInYear("5/14/2814")

One of the most powerful features of M is that you can write custom functions
to re-use part of your code. Custom functions can be single or multiple liners,
they will be written in Lambda style syntax. In this post, you will learn how to
write functions and invoke them in M.

Custom functions and some of the other features of M such as error handling,
completely distinguish this language from expressions in SSIS. I'm saying this
because I've heard questions like: Is the M similar to SSIS expressions? The
answer is: NO!' | am a big fan of SSIS (those of you who know me would agree
that), But SSIS expressions are just for calculation and creating transformations
based on expressions. SSIS expressions is not a language, it is an expression.
M in the other hand is a language, and it is a functional language, that means
you don’'t need to write Main function, etc, M would handle most of them. and
you have features such as writing custom functions and error handling (You

cannot find most of these advanced features through Power Query GUI, So

start scripting M )

Basic Syntax
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Functions in M can be written in this format:

(x) => x+1

This is lambda syntax (that previously used in LINQ if you come from .NET
development background). The line above is equal to pseudo-code below:
Function anonymous (x)

{

return x+1
}
As you see lambda made it much simpler to define the function with just that
single line. So the function above get a parameter from the input and adds 1
to it. Please note that datatype of the parameter not defined, so that means if
a text is input, then an error would occur, so you would require to imlement
the error handling as well (I'll describe Error Handling in M in future blog
posts).
So let's see how this function works and how we can call this function. Script
below shows how to define the function and invoke it with a parameter:
let

Add = (x) => x+1
in

Add(10)

The result of the above expression is: 11
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D w| Formula Bar

Cuery |Advanced
wettings| Editor

Show

L Query

¥ 11 let

Add = (x) =» x+l
in

Add(18)

Mavigator

In the example above we've named the function as "Add" and then we call
that with Add(inputparam).

Parameters

If you want to define a function with more parameters, then add parameters
as below:

xy,z) => x+y+z

you can also define a function without parameters, as below:

() => "sample function without parameter"

This function gets no parameters and returns the text "sample function

without parameter”.
gs Editor

i Query

W = |at

let
Func = () =» "sample function without parameter"

sample function without parameter )
in
* Func{)

Optional Parameters

Parameters are defined as Required by default. That means you should specify
the parameter at the time of invoking the function. So if you want to define an

optional parameter, use the Optional keyword as below:
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let

Func = (optional x) => if x is null then "nothing" else x

n
Func(5)
SH

K v

Query

let

Func = (optional x} =» if x is null then "nothing” else x
in
Func(5)

Variables in Function

Samples above showed how to write single line expression function, but in

most of the cases, you would require to write multiple line function that

contains variables inside the function. In that case, you can define the function

within the LET / IN structure as below:

let
Func = (x) =>
let
<body>
in

<return value>

n
Func(5)
let
Func = (%) =>
let
<body> Body lines can be separated with comma
in
<return value>
in
Func(s)
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As you see in the above script, another set of Let/In added inside the function.
You can write the body of the function in the LET clause. And if you want to
add multiple lines there, or if you want to define variables, do this as usual
with a single comma at the end of each line. Finally, you can return value in
the IN clause.
Example
Following example show how we can use structure above to create a function
that return number of days passed from the start of the year until that date.
let

DayPassedInYear = (x) =>

let

MonthList=List. Numbers(1,Date.Month(DateTime.FromText(x))-1),

Year=Date.Year(DateTime.FromText(x)),

DaysinMonthList=List. Transform(MonthList,each
Date.DaysInMonth(DateTime.FromText(Text.From(Year)&"-"&Text.From( )& "-
071%)))

in

Date.Day(DateTime.FromText(x))+List. Sum(DaysInMonthList)

in
DayPassedInYear("5/14/2014")

let
DayPassedInYear = (x) =»
v let

MonthList=List.Numbers(1l,Date.Month(DateTime.FromText(x)}-1),
Year=Date.Year(DateTime.FromText(x)),
134 DaysInMonthlList=List.Transform(MonthlList,each Date.DaysInMonth(DateTime.FromText(Text.From(Year)&"-"&Text.From(_)&"-81")))

in
Date.Day(DateTime.FromText{x))+List.Sum{DaysInMonthlist)
in
DayPassedInYear("5/14/2814")

Line by Line Description

Let's go through the script line by line;
DayPassedInYear = (x) =>
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In above line we define the function name as "DayPassedInYear", this function
require a single parameter, definition of the body would come in next lines.

let

MonthList=List. Numbers(1,Date.Month(DateTime.FromText(x))-1),

We used Let to define a multi-line body. The first line of the body is defining a
variable that creates a list of Month numbers from the first month (1) to the
previous month of the input date. For calculating the previous month of the
input date, we used this expression: Date.Month(DateTime.FromText(x))-1 .
And this part generates a list based on numbers from a beginning number (1)
to ending number (which would be the result of previous month
function): List Numbers(T,....)
So as a result, the MonthList would be a variable that contains a list of months
from the first month up to a prior month in the current year. Let's see how

that single line would return the result:

4
let
= DayPassedInyear = (x) =»
List let
1 b E1-::nthList=L:'Lst.Mumber‘s(l,DatE.Mc:nth{DateTime.FrDmText(xj}-lj_}
in
22 * MonthList
3 13 )
in
4 4 DayPassedInYear("5/14/20814")

Next line in the script calculates year of the input date and store that into a
variable named "Year":

Year=Date.Year(DateTime.FromText(x)),

Consider that you should end each line with a single comma (if you don't want
to logic of two lines to be parsed together).

The final line of the body combined from multiple expressions, I'll describe the
one by one;

DateTime.FromText(Text.From(Year)&"-"&Text.From( )&"-01")
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Above expression will return the first day of a month. Please note that there is
a single underscore in the expression. That underscore would be used in EACH
expression. EACH is a single parameter function. We used EACH in this
example to apply a transformation to every item in the list. Actually we want to
replace each month number in the list, with the number of days in that month.
So we use EACH single liner function to fetch a number of days in that month.
When you use EACH, you can use underscore as the parameter marker. In
simpler words, if you have a list as below:

ListA

1

2

3

And if you transform that list with List.Transform function as below:

List. Transform(ListA,each _*10)

The result would be:

ListA

10

20

30

So the result of This line below:

DaysinMonthList=List. Transform(MonthList,each
Date.DaysInMonth(DateTime.FromText(Text.From(Year)&"-"&Text.From( )&"-

071%))
Would be:
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List

Mondth)1

1 31
5 28 Mantn 2
3 a1 Mantn 2
4 30 Month 4
Advanced Editor = B
Queryl ;
let
DayInYear = (x) =»

let

MonthList=List.Mumbers(1,Date.Month{DateTime.FromText({x))}-1),

Year=Date,Year{DateTime,FromText(xi1l,

|DaysInH0nthList=List.TransForm(HonthListJeach Date.DaysInMonth(DateTime.FromText(Text.From(Year)&"—"&Text.From(_)&"-@l"))}]
in

DaysInMonthlList

in
DayInYear("5,/14/2014")

As you see each list item which had the month number earlier, now replaced
(transformed) with the number of days in that month.
In the final step of the function we return the result;

(n

Date.Day(DateTime.FromText(x))+List. Sum(DaysinMonthList)

IN clause used to return the result, and we use Date.Day function to return the
day part of input date. And we add that with the sum of all values form the list.
As a result, we would see the number of days passed from the first of the year

to the input date.

let

DayPassedInYear = (x) =»

v let
MonthList=List.Numbers(1l,Date.Month(DateTime.FromText(x)}-1),
Year=Date.Year(DateTime.FromText(x)),

134 DaysInMonthlList=List.Transform(MonthlList,each Date.DaysInMonth(DateTime.FromText(Text.From(Year)&"-"&Text.From(_)&"-81")))
in
Date.Day(DateTime.FromText(x))+List.Sum(DaysInMonthlList)
in
DayPassedInYear("5/14/2814")

In this blog post, you've learned how to define functions and how to invoke
them. You've learned that you can define optional or required parameters. You
can also define multi-line functions that contain variables inside the body.

You've seen a sample function that shows how useful are functions in the real
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world. You've also learned about EACH keyword which can be used as a single

parameter function (especially in lists and tables).
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Day Number of Year, Power Query Custom

Function

Posted by Reza Rad on Jul 28, 2015
=let

DayNumberOfYear= (date) =>
=] let
dated= DateTime.FromText (date),
month=Date.Month (dated[Value]),
MonthList=List.Numbers (1,month-1),
year=Date.Year (dated[Value]),
TransformedMonthlList=List.Transform
(MonthList,
Text.From(year) &"-"&Text.From( ) &"-1"),
Datelist=List.Transform(
TransformedMonthList,
DateTime.FromText( )),
DaysList=List.Transform(
Datelist,
Date.DaysInMonth( ))
in
dated[HasError]
dated[Error]
List.Sum(DayslList)+Date.Day (dated[Value])

‘in
DayNumberOfYear ("07/28/2015")

There are some Date and DateTime built-in functions in Power Query which
are helpful. There is also a function for DayNumberOfYear. However, I've
thought it would be a good example to go through writing a function that
uses Generators, Each singleton function, and error handling all inside a

custom function. Through this post you will also learn;
« how to create Custom Function

« how to use Generators as a loop structure

« and how to user Error Handling.

Let's consider this date as today’s date: 28th of July of 2015 (this is the date of
this blog post)
There might be a number of methods to calculate the day number of year for

this date (which is 209). | use one of them here. Steps are as below;
« fetch a number of days for each month from January of this year (of the
date above) to the previous month (of the date above).
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« Calculate the sum of values above will give me the number of days in all
month prior than this month.
« Add the day number of the date to the calculated sum above.

Some of the calculations can be helped through with Power Query Date
functions. So let's start;
1 — Create a function in Power Query called DayNumberOfYear as below

If you don't know where to write below code:

« Open Excel, Go to Power Query Tab, Click On Get Data from Source, Blank
Query, In the Query Editor window go to View tab, and click on Advanced
Editor.

Open Power BI, click on Edit Queries, In the Query Editor window go to View tab,

and click on Advanced Editor.

let //start of the code

DayNumberOfYear= (date) => //Function name, and input

3 parameter

4 let //start of function body

5 dated=DateTime.FromText(date) //date conversion from text

5 in //start of function output

7 dated //function body output

3 in //start of output lines generated
DayNumberOfYear('07/28/2015") //call function by a value

I've put some comments in above script to help you understand each line. In
general, DayNumberOfYear is the name of the function. It accepts an input
parameter “date”. and convert the parameter from text value to DateTime. The
last line of the code calls the function with a specific date ("07/28/2015").

** Note that Date Conversion function is locale dependent. So if the date
time of your system is no MM/DD/YYYY then you have to enter date as it
formatted in your system (look below the clock on right-hand side
bottom of your monitor to check the format).

The result of the above script will be:

07/28/2015 12:00:00 a.m.
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2 — Fetch Month Number and generate a list of all prior months.

Fetching month number is easily possible with Date.Month function. The
remaining part is looping through months from January of this year to the
previous month (of the given date). Unfortunately there is no loop structure in
Power Query M language yet, but fortunately, we can use Generator functions
for that. A generator function is a function that produces/generate a list based
on some parameters. For example, you can generate a list of dates from a start
date, based on the given occurrence of a period. Or you can generate a list of
numbers. For this example, we want to generate a list of numbers, starting

from 1 (month January) to the current month number minus 1 (previous

month).
Here is the code:
; let
5 DayNumberOfYear= (date) =>
3 let
4 dated=DateTime.FromText(date),
5 month=Date.Month(dated),//month number
6 MonthList=List. Numbers(1,month-1) // generate list of months
2 from Jan to previous month
8 0 .
9 MonthList
10"

DayNumberOfYear("07/28/2015")

The result is a list of month numbers as below:

L= T - L N
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Generator Function used in the above code is List.Numbers. This function
generate a list of numbers starting from a value.

3 —Transform list to full date list

We have to calculate a number of days for each month in the function. A
number of days in each month can be fetched by Date.DaysInMonth function.
However this function accepts a full DateTime data type, and the value that we
have in our list members are text. So we have to produce a DateTime value
from it. For generating a full date we need the year portion as well, we use

Date.Year function to fetch that.
Here is the code to transform the list:

let
; DayNumberOfYear= (date) =>
3 let
4 dated=DateTime.FromText(date),
5 month=Date.Month(dated),
6 MonthList=List. Numbers(1,month-1),
7 year=Date.Year(dated), // fetch year
3 TransformedMonthList=List. Transform // transform list
9 (MonthList,
10 each Text.From(year)&"-"&Text.From( )&"-1") // generate
11 full text value
2
13 TransformedMonthList
14"
DayNumberOfYear("07/28/2015")
The result is:
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As you see the above result is not still of DateTime data type, we've only
generated full date as a text value. Now we can convert values to DateTime

data type
Here is the code:
1 let
2  DayNumberOfYear= (date) =>
3 let
4 dated=DateTime.FromText(date),
5 month=Date.Month(dated),
6 MonthList=List. Numbers(1,month-1),
7 year=Date.Year(dated),
8 TransformedMonthList=List. Transform
9

(MonthlList,
10 each Text.From(year)&"-"&Text.From()&"-1"),
11 Datelist=List. Transform(
12 TransformedMonthlList,
13 each DateTime.FromText( ))//transform to DateTime value
14 (n
15 Datelist
16 in

17 DayNumberOfYear("07/28/2015")

and the result;
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1/1/2015 12:00:00 AM
2/1/2015 12:00:00 AM
3/1/2015 12:00:00 AM
4/1/2015 12:00:00 AM
5/1/2015 12:00-00 AM
6/1/2015 12:00:00 AM

4 — Transform the list to List of DaysNumberOfMonths
We use DaysInMonth function to fetch the number of days in each month
from the list. Here is the code:

1 let

2  DayNumberOfYear= (date) =>

3 let

4 dated=DateTime.FromText(date),

5 month=Date.Month(dated),

6 MonthList=List Numbers(1,month-1),
7 year=Date.Year(dated),

8 TransformedMonthList=List. Transform
9

(MonthlList,
10 each Text.From(year)&"-"&Text.From()&"-1"),
11 Datelist=List. Transform(
12 TransformedMonthList,
13 each DateTime.FromText()),
14 DaysList=List.Transform(
15 Datel.ist,
16 each Date.DaysinMonth())
17 (n
18 DayslList
19in

20 DayNumberOfYear("07/28/2015")

and the result;
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5 — Calculate the Sum of Dates and Add day number of this month to it
The list is ready to use; we need to sum it up only. And then add the current

day Date.Day from the given date to it.
Here is the code:

1 let

2  DayNumberOfYear= (date) =>

3 let

4 dated=DateTime.FromText(date),

5 month=Date.Month(dated),

6 MonthList=List. Numbers(1,month-1),
7 year=Date.Year(dated),

8 TransformedMonthList=List. Transform
9

(MonthlList,
10 each Text.From(year)&"-"&Text.From()&"-1"),
11 Datelist=List. Transform(
12 TransformedMonthList,
13 each DateTime.FromText()),
14 DaysList=List. Transform(
15 Datel.ist,
16 each Date.DaysinMonth())
17 n
18 List. Sum(DaysList)//sum of values in the list
19 +Date.Day(dated)//current date's day number
201in

21 DayNumberOfYear("07/28/2015")

and the result is:
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6- Error Handling

The function is working, but if the given date format is wrong then we will face

an error such as below:

I DataFormat.Error: We couldn't parse the input provided as a DateTime value.

Details:

(7077282015 )

So let's

add few lines of error handling to the code. We can simply use Try

clause to the code as below:

1 let

2  DayNumberOfYear= (date) =>

let
dated= try DateTime.FromText(date),
month=Date.Month(dated[Value]),
MonthList=List Numbers(1,month-1),
year=Date.Year(dated[Value]),
TransformedMonthList=List. Transform
(MonthList,

each Text.From(year)&"-"&Text.From()&"-1"),

Datelist=List. Transform(
TransformedMonthlList,

each DateTime.FromText( )),

DaysList=List. Transform(

396 |Page


http://www.radacad.com/wp-content/uploads/2015/07/55.png
http://www.radacad.com/wp-content/uploads/2015/07/65.png

Power Bl from Rookie to Rock Star — Book 3: Power Query and Data Transformation in Power B RADACAD

15 Datel.ist,

16 each Date.DaysinMonth())

17 n

18 if dated[HasError]

19 then dated|[Error]

20 else List. Sum(DaysList)+Date.Day(dated[Value])
21in

22 DayNumberOfYear("707/28/2015")

Result for a bad formatted given date is :

RS = let

Reason DataFormat.Error

Message We couldn't parse the input provided as a DateTime value.

Detail 707/28/2015

Here is the full code of the script:

1 let

2  DayNumberOfYear= (date) =>

3 let

4 dated= try DateTime.FromText(date),
5 month=Date.Month(dated[Value]),

6 MonthList=List. Numbers(1,month-1),
7 year=Date.Year(dated[Value]),

8 TransformedMonthList=List. Transform
9

(MonthlList,
10 each Text.From(year)&"-"&Text.From()&"-1"),
11 Datelist=List. Transform(
12 TransformedMonthList,
13 each DateTime.FromText()),
14 DayslList=List.Transform(
15 Datel.ist,
16 each Date.DaysInMonth())
17 (n
18 if dated[HasError]
19 then dated([Error]
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20 else List. Sum(DaysList)+Date.Day(dated[Value])
21in

22 DayNumberOfYear("707/28/2015")

In this post you've learned:

« A Function that calculates Day Number of Year for a given date
« Creating a Custom Function

« using Generators as Loop structure

« Error Handling
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Power Query Function that Returns Multiple

Values
Posted by Reza Rad on Jul 30, 2015

let
E FirstindLastDaylfThelMonth = {date) =
= let
dated=Date .FromText {date) ,
year=Date.Year{dated) ,
month=Date .Month{dated) ,
FirsthateText=Text .From{ year)&"-"LText .From{monthj&"-01'",
FirstDate=Date .FromText{FirsthateText) ,
daysInMonth=Date.DaysInMonthi{dated) ,
LastDateText=Text .From{ year)&"-"&Text .From{mwmonth)&"-"&Text .From{ daysInMonch) ,
LastDate=Date .FromText{LastDateText) ,
record=Record.AddField{ [],"First Date of Month" FirstDate) ,
resultser=Record.AddField{record, "Last Date of Month",LastDate)
- in

bt AR LA

—in
FirstAndLastDayOfTheHDnth("30!0?{2015"ﬂ

Yesterday in , | had been asked that does Power
Query custom functions return only one value as the result set? Or they can
return multiple values. I've answered. Yes, and I've explained that through a
sentence how to do it with Records, List, or Table. Then | thought this might
be a question of many people out there. So I've written this blog post to
illustrate how to return multiple values from a custom function in Power
Query.
If you don't know how to create a custom function, please read my other

. In this
post, I'll show you through an example of how to return multiple results from
a Power Query function.
As you probably know Power Query function return single value by default,
and that is the value result of the operation in the “in” clause of the function.
Now how to return multiple values? Simply by returning different type of

object. The trick is that Power Query custom function can return any single
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object. And that object can be simple structure object such as Date, Text,
Number. Or it can be multiple value objects such as Record, List, and Table.

To understand the difference between Record, List, and Table:

« Record: Is a single record structure with one or more fields. Each field has a
field name and a field value.

 List: Is a single column structure with one or more rows. Each row contains a
value.

« Table: Multiple rows and columns data structure (as you probably all know
it)

Above objects can hold multiple values. So the only thing you need to do in

return one of the above objects based on your requirement. In the example

below, I've returned a Record. As a result set, but you can do it with other two

data types.

Return First and Last Dates of Month

As an example, | would like to write a function that fetches both first and last
date of a month, the input parameter of this function is a date value with text
data types, such as “30/07/2015".

** Note that Date Conversion function is locale dependent. So if the date
time of your system is no DD/MM/YYYY then you have to enter date as it
formatted in your system (look below the clock on right-hand side
bottom of your monitor to check the format).

Let's start by calculation of the First Date of the Month

First Date of the Month

We need to fetch the year, and the month, and then built a date string for the

first day (day 1) of that month and year, and finally convert it to Date datatype.
Here is the script:

1 let
2  FirstAndLastDayOfTheMonth = (date) => //function definition
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3 let
4 dated=Date.FromText(date),//convert input text to Date
5 year=Date.Year(dated),//fetch year
6 month=Date.Month(dated),//fetch month
7 FirstDateText=Text.From(year)&"-"&Text.From(month)&"-
8 01",//generate text value of the first date
9 FirstDate=Date.FromText(FirstDateText)//convert text value to
10 date
117 n
12 FirstDate//return result of the function
n

FirstAndLastDayOfTheMonth("30/07/2015")//function call

and the Result:
) IR FirstAndlLa

Hame Transfarm Add Calumn Wi ety
D D Formula Bar

Ouery | Advanced
settings| Editor

Shiow

1 Query :

1/07/2015

mg FirstAndLastDayOfMonth

Last Date of the Month

For fetching the last date of the month, we use the same method of the first
date, except one change. Which is the day part of the calculation should be
the number of days in the month, which comes from Date.DaysInMonth

function.
Here is the script:
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let

1 FirstAndLastDayOfTheMonth = (date) =>

2 let

3 dated=Date.FromText(date),

4 year=Date.Year(dated),

5 month=Date.Month(dated),

6 FirstDateText=Text.From(year)&"-"&Text.From(month)&"-01",

7 FirstDate=Date.FromText(FirstDateText),

8 daysinMonth=Date.DaysInMonth(dated),//fetch number of days
9 in month

10 LastDateText=Text.From(year)&"-"&Text.From(month)&"-
11 "&Text.From(daysinMonth),

12 LastDate=Date.FromText(LastDateText)

13 n

14 LastDate

15 in

FirstAndLastDayOfTheMonth("30/07/2015")

and the result:
o= | FirstAng

Hame Transform Add Column Wiewy
D D Formula Bar

CQuery (Advanced
sSettings| Editor

Shiowe

1 Query

31/07,/2015
@E FirstAndlastDayOfMeonth

Combining both values into a Record and returning Record as a Result

Now we have both values, and we want to return them both. I'll create an

empty record first. An Empty record can be created simply with this : [] .
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Then | used Record.AddField function to add fields one by one.
Record.AddField gets three parameters: the record that field will be added to

it, the name of the new field, and value of the new field.
Here is the script:

let
; FirstAndLastDayOfTheMonth = (date) =>
3 let
4 dated=Date.FromText(date),
5 year=Date.Year(dated),
6 month=Date.Month(dated),
7 FirstDateText=Text.From(year)&"-"&Text.From(month)&"-01",
3 FirstDate=Date.FromText(FirstDateText),
9 daysinMonth=Date.DaysInMonth(dated),
10 LastDateText=Text.From(year)&"-"&Text.From(month)&"-
17 "&Text.From(daysinMonth),
12 LastDate=Date.FromText(LastDateText),
13 record=Record. AddField([],"First Date of Month", FirstDate),
14 resultset=Record.AddField(record,"Last Date of Month",LastDate)
n
;g | resultset
in

FirstAndLastDayOfTheMonth("30/07/2015")

and the result:

WMol s | Record Tools
Hore Tranzfarm Add Calummn Wi e Canvert
—
.z

Ihto
Tahble

Corwert

1 Query

First Date of Month 1,/07/2015

WE FirstAndLastDayOfMonth @ Fp e R v/ o ]
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How to access this Record’s values
As you see in above, the function returns a record with two fields. Now we can

access fields by name, with a script like this:
1 FirstAndLastDayOfTheMonth("30/07/2015")[Last Date of Month]

and the result would be a single value

e

= Firstandl

&

sSettings

Hame Transfarm Add Calumn Wi ety

D Formula Bar

Cuery | Advanced

Editor

Shiow

' Query <

31/07/2015

mE FirstAndLastDayOfMonth

Here is the full code of example if you want to try it yourself.

Don’t Limit Yourself

You can have another record in a field’s value, you can have a list in a field's

value, and you can have a table in a field's value. So you can create any data

structure that you want as the result set of your function.
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Custom Functions Made Easy in Power Bl
Desktop

Posted by Reza Rad on Dec 6, 2016

<Ml GetHolidays [3] Enter Parameter
@ Table O Example Year

e | ompleiabe |

fx

B CUther Uueries

function (¥ear as text) as any

| have written a lot about Power Query M scripting language, and how to

create custom functions with that. With recent updates of Power Bl Desktop,

creating custom functions made easier and easier every month. This started

with bringing Parameters a few months ago and adding source query for the

function in November update of Power Bl Desktop. In this blog post you will
learn how easy it is to create a custom function now, what are benefits of
doing it in this way, and limitations of it. If you like to learn more about Power

Bl: read Power Bl online book from Rookie to Rock Star.

What is Custom Function?

Custom Function in the simple definition is a query that runs by other queries.
The main benefit of having a query to run by other queries is that you can
repeat some steps on the same data structure. Let's see that as an example:
Website below listed public holidays in New Zealand:
http://publicholiday.co.nz/
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For every year, there is a page, and pages are similar to each other, each page

contains a table of dates and descriptions of holidays. Here is, for example,
public holidays of 2016:
http://publicholiday.co.nz/nz-public- hohdavs 2016.html

_NZ Rublic Holidays |

TEmI Kla oral We love New Zealand and we love its holidays even more.

2015 2016 2017 2018 2019 School Holidays

Share and

v | New Year's Day January, Friday 1st =
get reminded
v Day after New Year's January, Saturday 2nd
Py Lol
Wellington January, Monday 25th
¥ Anniversary
v | Auckland Anniversary  February, Monday 1st [ share |
v | Nelson Anniversary February, Monday 1st G+1 | 136
_, | Waitangi Day February, Saturday 6th

You can simply use Power Bl Get Data from Web menu option of Power Query
to get the public holidays of this page. You can also make some changes in
the date format to make it a proper Date data type. Then you probably want
to apply same steps on all other pages for other years (2015, 2017, 2018...), So
instead of repeating the process, you can reuse an existing query. Here is

where the Custom Function comes to help.

Benefits of Custom Function

« Re-Use of Code
« Increasing Consistency
« Reducing Redundancy

With a Custom function, you can re-use a query multiple times. If you want to

change part of it, there is only one place to make that change, instead of
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multiple copies of that. You can call this function from everywhere in your
code. And you are reducing redundant steps which normally causes extra

maintenance of the code.

How to Create a Custom Function?

Well, that's the question | want to answer in this post. Previously (about a year
ago), creating custom functions was only possible through M scripting, with
lambda expressions, that method still works, but you need to be comfortable
with writing M script to use that method (To be honest | am still a fan of that
method). Recently Power Bl Desktop changed a lot; you can now create a
function without writing any single line of code.

Through an example, I'll show you how to create a custom function. This
example is fetching all public holidays from the website above, and appending
them all in a single table in Power Query. We want the process to be dynamic,
so if a new year's data appear in that page, that will be included as well. Let's

see how it works.

Building the Main Query

For creating a custom function you always need to build the main query and
then convert that to a function. Our main query is a query that will be
repeated later on by calling from other queries. In this example, our main
query is the query that processes the holiday's table in every page, and return
that in the proper format of Date data type and Text for a description of the
holiday. We can do that for one of the years (doesn’t matter which one). | start
with the year 2016 which has this URL:

Open a Power Bl Desktop and start by getting Data from Web
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T [ 4= = | Untitled - Power Bl Desktop

Home View kodeling
Cut D )
E [ [,ﬂ

Copy
Paste ] Get | Recent Enter Edit
Format Painter | Data~= |Sources+ Data | Queries+
Clipboard Most Common ta
[T
Excel
= SQL Server
_b' Analysis Services
_B' CSV
L[]
_h,l Web
L5
_B' OData Feed
Use the 2016's web address in the From Web page;
x
From Web
» Bacic Advanced

Enter a Web page URL.

URL
http:ffpublicheliday.co.nz/nz-public-holidays-2016.htm|

Ok Cancel

In the Navigator, you can see that Table 0 is the table containing the data we
are after. Select this table and click Edit.
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Navigator
yel Table View  Web View
Display Options ~ [% Table 0
4 http://publicholiday.co.nz/nz-public-... Holiday

] Document
| 25 Tebleo

null New Year's Day

I | null Day after New Year's Day

null Wellington Anniversary
null Auckland Anniversary
null| Nelson Anniversary

null Waitangi Day

null| Taranaki Anniversary

null Otago Anniversary

null Good Friday

null Easter Monday

null Easter Tuesday *

null| Southland Anniversary
null Daylight Saving ends

null ANZAC Day

null| Queen's Birthday

null Daylight Saving starts

null| South Canterbury Anniversary
null Hawke's Bay Anniversary
null Labour Day

null Marlborough Anniversary

null Canterbury Anniversary

Date

January, Friday 1st
January, Saturday 2nd {observed Monday 4th)
January, Monday 25th
February, Monday 1st
February, Monday 1st
February, Saturday eth (observed Monday Bth)
March, Monday 14th
March, Monday 21st
March, Friday 25th
March, Monday 28th
March, Tuesday 29th
March, Tuesday 29th
April, Sunday 3rd

April, Monday 25th

June, Monday 6th
September, Sunday 25th
September, Monday 26th
October, Friday 21st
October, Monday 24th
October, Monday 315t
November, Friday 11th

Load Edit Cancel

This will open Query Editor Window for you; You can now make some changes

in the query, For example, remove the first column.

i | | - = | Untitled - Query Editor

Transform Add Column View

E&Proper‘cies

=X
» (mp Ei] D ['ra [bé LT advanced Editor

| Close & Mew Recent  Enter Data source Manage Refresh
Apply*  Source = Sources = Data settings Parameters~  Preview - [ Manage =
Close New Query Data Sources  Parameters Query

Queries [1]

| B Table 0

Remove ]

Remowve Other Columns
Duplicate Celumn
Remowve Duplicates

Remove Errors

B OX D

Choose Remaove
Columns Columns -~

Keep Remove
Rows ~ Rows =

Manage Columns Reduce Rows Sar

January, Friday 1st

January, Saturday 2nd {observed Monday 4th)
January, Monday 25th

February, Monday 1st

February, Monday 1st

February, Saturday 5th {observed Monday Bth)
March, Monday 14th
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The first column was an empty column which we removed. Now you can see
two columns; Holiday (which is the description of the holiday), and Date. Date
column is a Text data type, and it doesn’t have year part in it. If you try to
convert it to Date data type, you will either get an error in each cell or
incorrect date as a result (depends on the locale setting of your computer). To
convert this text to a date format, we need to bring a Year value in the query.
The year value for this query can be statistically set to 2016. But because we
want to make it dynamic so let's use a Parameter. This Parameter later will be

used as input of the query.

Parameter Definition

Parameters are ways to pass values to other queries. Normally for custom
functions, you need to use parameters. Click on Manage Parameters menu

option in Query Editor, and select New Parameter.
W | H - 5 | Untitled - Query Editor

Home Transform Add Column View
w e (o B[4
-!'T\ |T_:_|

D ey Propertie
3
= [=} Advancec

Close & Mew Recent  Enter Data source Manage Refresh
Apply~  Source * Sources ™ Data settings Parameters =|| Preview = ] Manage -
Close Mew Query Data Sources Manage Parameters ery

Edit Parameters
ns(#"Cl

1 Mew Parameter l ——
te

= Da

Queries [1]

| PR Table O

Mew Year's Day January, Friday 1

Day after New Year's Day January, Saturda

There are different types of parameters you can use, but to keep it simple,
create a parameter of type Text, with all default selections. Set the Current
Value to be 2016. And name it as Year.
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x
Parameters

Mew Mame
A% Year oy Year

Drescription

# Required

Type
Text -

Suggested Values

Any value M

Current Value
2016

After creating the Parameter, you can see that in Queries pane with a specific

icon for the parameter.
G | | - = | Untitled - Query Editor

Home Transform Add Column View
i s [0 B [3
= D L

Close & Mew Recent  Enter Data source Manage
Apply*  Source~ Sources > Data settings Parameters =
Close New Query Data Sources  Parameters

Queries [2]

A Table 0

Current Value

2]
[ Manage Parameter

Now we can add a column in Table 0 with the value from this parameter. Click

on Table 0, and from Add Column menu option, click on Add Custom Column.
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W | | - = | Untitled - Query Editor
Home Transform l Add Column View

Erz Conditional Column . 2 Merge Columns
Fl| B o
x 12; Extract =

Index Calumn -

Custom |Invoke Custom ) Format __ Statistics Standa
i [ Duplicate Column - 5= Parse -

General From Text

Queries [2] = Table.RemoveColumns (#"Chang

T Holiday
FR Table 0 _
I New Year's Day January, Friday 1st

E Day after New Year's Day January, Saturday 2nd
Wellington Anniversary January, Monday 25tk

Name the Custom column as Year, and write the expression to be equal Year

(remember names in Power Query are case sensitive)

Add Custom Column

Mew column name r '
| Vear ~——  Name of Column I

Customn column formula:

=Year

. ¢

S~/ Parameter J

N
\ Name

Now you can see year value added to the table. | have also changed its data

type to be Text

412|Page


http://radacad.com/wp-content/uploads/2016/12/2016-12-06_16h39_39.png
http://radacad.com/wp-content/uploads/2016/12/2016-12-06_16h41_02.png

Power Bl from Rookie to Rock Star — Book 3: Power Query and Data Transformation in Power B RADACAD

EEE AB{ Holiday
MNew Year's Day January, Friday 1st 2016
I Day after New Year's Day January, Saturday 2nd {observed Monday 4th) 2016
EN Wellington Anniversary January, Monday 25th 2016
L Auckland Anniversary February, Monday 1st 2016
Rl Melson Anniversary February, Monday 1st 2016
[ VW aitangi Day February, Saturday 6th {observed Monday Bth) 2016
P Taranaki Anniversary March, Monday 14th 2016
Otago Anniversary March, Monday 21st 2016
Good Friday March, Friday 25th 2016
Easter Monday March, Monday 25th 2016
Easter Tuesday March, Tuesday 25th 2016
Southland Anniversary March, Tuesday 29th 2016
Daylight Saving ends April, Sunday 3rd 2016
AMNZAC Day April, Menday 25th 2016
Queen's Birthday June, Monday 6th 2016
Daylight Saving starts September, Sunday 25th 2016
South Canterbury Anniversary September, Monday 26th 2016
Hawke's Bay Anniversary October, Friday 21st 2016
b o Pmae Firtnbne Llnnd- S AnaE

Now that we have created Parameter we can use that parameter as an input to

the query’s source URL as well.

URL Parameterization

One of the main benefits of Parameters is that you can use that in a URL. In
our case, the URL which contains 2016 as the year, can be dynamic using this
parameter. Also for converting a query to a custom function using parameters
is one of the main steps. Let's add Parameter in the source of this query then;
While Table 0 query is selected, in the list of Steps, click on the Setting icon for

Source step
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Query Settings

4 PROPERTIES

MName

All Properties

4 APPLIED STEPS

Source

Mavigation
Changed Type
Removed Columns
Added Custom

| < Changed Typel

This will bring the very first step of the query where we get data from Web
and provided the URL. Not in the top section change the From Web window

to Advanced.
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X

From Web

Basic [ # Advanced l
Enter a Web page URL

URL parts
88 - | hitpy/publicholiday.co.nz/nz-public-halidz

ABC -
Add Part

URL preview
http:/Ypublicholiday.co.nz/nz-public-holidays-2018.html

Open file as
Html Page -

Command timecut in minutes (optional)

HTTP Regquest Header Parameters {opticnal)

-

Add Header

Ok Cancel

The advanced option gives you the ability to split the URL into portions. What
we want to do is to put Text portions for beginning and end of the string, and
make the year part of it dynamic coming from URL. So Add another part, and

put setting as below;

415|Page


http://radacad.com/wp-content/uploads/2016/12/2016-12-06_17h41_291.png

Power Bl from Rookie to Rock Star — Book 3: Power Query and Data Transformation in Power B RADACAD

From Web

Basic ® Advanced
Enter a Web page URL
URL parts
A% - | py//publicholiday.co.nz/nz-public-holidays-

AR -~ | it

Add Part

URL preview
httpe/publicholiday.co.nz/nz-public-holidays-{Year.htm!l

The configuration above means that in the first part of URL we put everything
before 2016 which is:

http://publicholiday.co.nz/nz-public-holidays-

The second part of URL is coming from the parameter, and we use Year
parameter for that

the third part of URL is the remaining part after the year which is:

html

altogether these will make the URL highlighted above which instead of {Year}
it will have 2016, or 2015 or other values.

Click on OK. You won't see any changes yet, even if you click on the last step
of this query, because we have used same year code as the parameter value. If
you change the parameter value and refresh the query, you will see changes,

but we don't want to do it in this way.

Convert Query to Function

After using a parameter in the source of query, we can convert it to function.

Right click on the Table 0 query and select Create Function.
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Queries [2]

BE. A% Holid

FR Table 0

E E Copy

Paste

> Delete

=[ Rename
Enable Load

Include In Report Refresh

Egy Duplicate

[lﬂ Reference
Movwve To Group b
Mowe Up

Mowe Down

[ Create Function... ]

Convert To Parameter

El'  Advanced Editor
|_'_5|:| Properties...

Name the function as GetHolidays and click on OK.

Create Function

Enter a name for the new function.

Function name

GetHolidays

(0] 4 Cancel
You will now see a group (folder) created with the name of GetHolidays

including three objects; main query (Table 0), Parameter (year), and function
(GetHolidays).
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4 M GetHolidays [3] Enter Parameter
@ Table 0 Example Year

& | amplecabe |

Jx

Il Other Queries

function (¥Year as text) as any

The function itself marked with fx icon, and that is the function we will use to
call from other queries. However, the main query and parameter are still
necessary for making changes in the function. | will explain this part later.

All happened here is that there is a copy of the Table 0 query created as a
function. And every time you call this function with an input parameter (which
will be year value), this will give you the result (which is public holidays table
for that year). Let's now consume this table from another query, but before

that let's create a query that includes a list of years.

Using Generator

Generators are a topic of its own and can't be discussed in this post. All | can
tell you for now is that Generators are functions that generate a list. This can
be used for creating loop structure in Power Query. I'll write about that in
another post. For this example, | want to create a list of numbers from 2015
for five years. So I'll use List.Numbers generator function for that. In your

Query Editor Window, create a New Source from Home tab, and choose Blank

Query.
This will create a Query1 for you. Click on Query1 in Queries pane, and in the
Formula bar type in below script:
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1 = List.Numbers(2015,5)
N | 5 &~ = | Untitled - Query Editor

Home Transform Add Column View
=X :e5 Properties
A~ ® o]
= Pt Dﬁ.d\ranced Editar
MNew

Close & Recent  Enter Data source Manage Refresh
Apply~  Source * Sources ™ Data settings Parameters = Preview - L] Manage ~

Close Mew Query Data Sources  Parameters Query

Queries [4] =List.Numbers(2015,5)[

4 Ml GetHolidays [3]
@ Table 0 Example
5
fx

4 M Other Queries [11

A% Queryl

After entering the expression press Enter and you will see a list generated

from 2015 for five numbers. That's the work done by a generator function.

Queries [4]

4« M GetHolidays [3]
% Tabkle 0 Example

-5
Jx
4 M Other Queries [1]

Quenyl

This is a List and can be converted to Table simple from List Tools menu

option.
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| e e s

Home Transform

Add Column

View Transform

. W= [-fRemove Duplicates

= Reverse Items
Keep Remove
[tems = Items =

Manage ltems
Queries [4]

4« M GetHolidays [3]
@ Table 0 Example
B
fx
4 M Other Queries [11
| Queryl

2l XO
z 3

Statistics

-

Sort Mumeric List

= List.Numbers(2¢

Convert this to Table with all default settings, and now you can see a table

with Column1 which is year value. Because the value is the whole number, |

have changed it to Text as well (to match the data type of parameter).

Consuming Function

Consuming a function in Query Editor from a table is easy. Go to Add

Columns, and click on Invoke Custom Function option.

§il | B &~ = | Untitled - Query Editor

Home Transform

Add Column

View

| [ ; F[= Conditional Column
fx

Custom Jnvoke Custom
Column Function

S Index Column =

Queries [4]

4« Ml GetHolidays [3]
% Table 0 Example

o /‘. Merge Columns

T 1ES Extract -

- E}bﬁ Parse =

From Text

= Table.Transfc
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In the Invoke Custom Function window, choose the function (named
GetHolidays), the input parameter is from the table column name Column1,

and name the output column as Holidays.

Invoke Custom Function

Invoke a custom function defined in this file for each row.

Mew column name

| Haolidays

Function gquery
| GetHolidays -

Year

D T || Columni M

OK Cancel

Now when you click on OK, you will see a new column added with a table in
each cell. These tables are results of calling that function with the input
parameter which is the value of Column1 in each row. If you click on a blank

area of a cell with Table hyperlink, you will see the table structure below it.
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B, A% cowmn1 B 355

Holiday

MNew Year's Day January, Sunday 1st (observed Tuesday 3rd)
Day after New Year's Day January, Monday 2nd
Wellington Anniversary January, Monday 23rd
Auckland Anniversary January, Monday 30th
Melson Anniversary January, Monday 30th
Waitangi Day February, Monday 6th
Taranaki Anniversary March, Monday 13th
Otago Anniversary March, Monday 20th
Daylight Saving ends April, Sunday 2nd

Good Friday April, Friday 14th

Easter Monday April, Monday 17th
Easter Tuesday 7 April, Tuesday 15th
Southland Anniversary April, Tuesday 18th
AMZAC Day April, Tuesday 25th
Queen’s Birthday June, Monday 5th
Daylight Saving starts September, Sunday 24th
South Canterbury Anniversary September, Monday 25th
Hawke's Bay Anniversary QOctober, Friday 20th
Labour Day October, Monday 23rd
Marlborough Anniversary October, Monday 30th

Interesting, isn't it? It was so easy to implement. All done from GUI, not a
single line of code to run this function or pass parameters, things made easy

with custom functions.
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Editing Function

If you want to make modifications in function, you can simply modify the main
query (which is Table 0 Example). For example, let's create a full date format
from that query in this way;

Click on Table 0 Example query and split the Date column with delimiter
Comma, you will end up having a column now for Month values and another

for Day (Note that | have renamed this column respectively);
B, A% Holiday B A& vomn B

New Year's Day

Day
Friday 1st 2016
Saturday 2nd {observed Monday 4th) 2016
Monday 25th 2016
Monday 1st 2016
Monday 1st 2016
2016
2016

January

Day after New Year's Day January

Wellington Anniversary January

Auckland Anniversary February

Melson Anniversary

February

Saturday 6th (observed Monday &th)
Monday 14th
Otago Anniversary March Monday 21st 2016
Good Friday MMarch Friday 25th 2016
Easter Monday March Monday 2Bth 2016
March Tuesday 29th 2016
March Tuesday 29th 2016
April Sunday 3rd 2016
April Monday 25th 2016
Monday &6th 2016
Sunday 25th 2016
Monday 26th 2016

Waitangi Day February

MMarch

Taranaki Anniversary

Easter Tuesday 7

Southland Anniversary

Daylight Saving ends
ANZAC Day

Queen’s Birthday June

Daylight Saving starts September

September

South Canterbury Anniversary

Hawke's Bay Anniversary October Friday 21st 2016
Monday 24th 2016
Monday 31st 2016

Labour Day October

Marlborough Anniversary October

Canterbury Anniversary November Friday 11th 2016
Monday 2Bth 2016
Monday 28th 2016
Sunday 25th (observed Tuesday 27th) 2016
Monday 26th 2016

Nowvember

Westland Anniversary

Nowember

Chatham lslands Anniversary

December

Christras Day

Boxing Day December

Now if you go back to Query1, you will see changes in the results table

immediately.
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g, A% Columni 125 Hol
1

Holiday

Mew Year's Day January Sunday 1st (observed Tuesday 3rd)

Day after New Year's Day January Monday 2md 2017
Wellington Anniversary January Monday 23rd 2017
Auckland Anniversary January Monday 30th 2017
Melson Anniversary January Monday 30th 2017
Waitangi Day February Monday 6th 2017
Taranaki Anniversary March Monday 13th 2017
Otago Anniversary March Monday 20th 2017
Daylight Saving ends April Sunday 2nd 2017
Good Friday April Friday 14th 2017
Easter Monday April Monday 17th 2017
Easter Tuesday April Tuesday 1Bth 2017
Southland Anniversary April Tuesday 1Bth 2017
ANZAC Day April Tuesday 25th 2017
Queen's Birthday June Monday 5th 2017
Daylight Saving starts September Sunday 24th 2017
South Canterbury Anniversary September Monday 25th 2017
Hawke's Bay Anniversary October Friday 20th 2017
Labour Day October Monday 23rd 2017
Marlborough Anniversary October Monday 30th

rRADACAD
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Limitations

Edit Script for the Function

Changes are fine as long as you don't want to edit the M script of the function
if you want to do so, then the function definition and the query definition split

apart. And you will get below message:
X

Edit Function

The definition of function 'GetHolidays" is updated whenever query
‘Table 0 Example' is updated. However, updates will stop if you
directly modify function 'GetHolidays". Are you sure you want to
continue?

It is alright to make changes in the Advanced Editor of the source query, and
then the function will be updated based on that, but if you want to change the

function itself, then the query will be separated.
Disable Load of the Source Query

If you have read my , you already
know that queries that are not used in the model should not be loaded. By
Default, the source query (in this example named as Table 0 Example) will be
loaded into the model. This means one extra table, and consuming more

memory. So remember to uncheck the Enable Load for this query;
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Queries [4]

4« Ml GetHolidays [3]
| % Table [} Exaranle

g Copy
Paste

Delete

Rename

Enable Load

| Include In Report Refresh

Duplicate

Reference

Move Te Group
Move Up

Move Down

Create Function...

Parameterized URLs

Custom Functions that use parameterized URLs (like this example) cannot be
scheduled to refresh in Power BI. That's a big limitation which | hope to be
lifted very quickly.

Example at the End

| have done some other changes and changed the data type to Date format.
Now the final query which is expanded table from all underlying queries
include all public holidays. I'll leave that part to you to continue and build rest

of the example. For that functionality you need to use Expand;
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£ = Table.AddColumn{#&"Ct

Columnl

* Expand Aggregate

¥ [Select All Columns)
¥ Holiday
¥ Date

Use original column name as prefix
I List may be incomplete, Load more

Cancel

and here is the final result;

B, A% Holiday

Westland Anniversary 11/28/2016
Chatham Islands Anniversary 11/28/2016
Christmas Day 12/27/2016
Boxing Day 12/26/2016
New Year's Day 1/3/2017
Day after Mew Year's Day 12,2017
Wellington Anniversary 1/23/2017
Auckland Anniversary 1/30/2017
Nelson Anniversary 1/30/2017
Waitangi Day 26,2017
Taranaki Anniversary 3/13/2017
Otago Anniversary 3/20/2017
Daylight Saving ends 4/2/2017
Good Friday 401472017
Easter Monday 4172017
Easter Tuesday ? 4/18,/2017

Summary

In this post, you have learned how easy it is to create a custom function from a

query, all from the graphical interface. You have seen that | haven't wrote any
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single line of code to do it. and all happened through GUI. You have seen that
you can change the definition of function simply by changing the source
query. and you also have seen how easy it is to call/consume a function from
another query. This method can be used a lot in real world Power Query

scenarios.
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Search for a Column in the Entire Database
with Table.ColumnNames in Power Query and

Power Bl
Posted by Reza Rad on Jul 10, 2018

= Table.TransformColumnTypes(#"Expanded Column™ type text}})

. A% Name }5¢ Data A% schema i A% ttem B 5 kind -
AdventureWorksDWBuil . | Table dbo AdventureWorksDWEBuildVersion Table L i

»1{"Column",

AdventureWorksDWBuil . | Table dbo AdventureWorksDWBuildVersion Table VersionDate

dbo Databaselog ’
Table

dbo Databaselog

Databaselog Table
Table
Table
Table
List of all columns in every table or e

Table

DimAccount Table d Table AccountKey
el DimAccount Table d Table FarentAccountkey
E3l DimAccount Table d - e Table AccountCodeAlternatekey
LW DimAccount 7 ( i o ] Table ParentAccountCodeAlternateKey

Table AccountDescription

L DimAccount
DimAccount

rall DimAccount

Ll DimAccount

i)
I DimAccount DlmAcc 3 =
el DimAccount m 0 ‘. N . { ! o
el DimAccount B, m CCOUM D ATCoUMTTA.

DimAccount DimAccount(ParentAccountKey)
25 DimCurrency Table
) P @W | '- DimCurrency Table

= el — e o

Sometimes for tables with too many columns, and also for databases with too
many tables, you do need a bit of help to explore the data. As an example; you
know that you are looking for a column named “account status”, but the
column does not exists in the accounts table. You need to search through all
database tables for that column and find out which table has that value in it.
Power Query has a great function that can help in such a scenario.
Table.ColumnNames is a function that we are going to check out in this post.

If you want to learn more about Power B, read
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The Problem

You have a database with hundreds of tables or even more, and each table has
many columns. You are looking for a specific column in the database and want
to find out tables that such column exists in. Power Query has a function
named Table.ColumnNames which gives you a list of all columns in a table as

the output. Let's see how this function works.

Sample Dataset

For this example; you can connect to the . Then
select any of the tables to import data from the source database.
o X
Navigator
P DimCustomer &
Display Options ~ D Preview downloaded on Monday, 18 June 2018
u Local SOL database [9] CustomerKey GeographyKey CustomerAlternateKey Title FirstName
1 Py :
. AdventureWorksDW2014 [39] 11000 26 AWO00011000 null| Jon
= . 11001 37 AWO00011001 null| Eugene
[ vAssocSeqlineltems 11002 31 AWD0011002 nuil Ruben
[ vAssocSeqOrders 11003 11 AWO0011003 null| Christy
E vDMPrep 11004 19 AW00011004 null| Elizabeth
[ vTargetMail 11005 22 AWO0011005 null Julio
[E “TimeSeries 11006 8 AW00011006 null| Janet
11007 40 AW00011007 null| Marco
F AdventureWorksDWEBuildVersion
11008 32| AW00011008 null Rob
B Databaselog 11008 25 AWD0011003 nuil| Shannon
F DimAccount 11010 22 AWD0011010 null| Jacquelyn
EA DimCurrency 11011 22| AW00011011 null Curtis
B B DimCustomer 11012 611 AWO00011012 null| Lauren
] DimD. 11013 543 AW00011013 null | lan
imDate
11014 634 AW00011014 null| Sydney
E DimDepartmentGroup
B DimEmployee ﬂ The data in the preview has been truncated due to size limits.
F
El DimGeography
F DimOrganization
FA DimProduct
FE DimProductCategory
F DimProductSubcategory < >
Select Related Tables Load Edit Cancel

In the list of steps; you will find one step named as Navigation. This is the step

that we have navigated to the table. Remove this step.
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titled - Power Query Editor - O X
Transform Add Column View Help G
D D [B, [i [y Properties U =~ -:“—,]_ r I : % Data Type: Whole Number =
S =~ = Advanced Editor zl [ Use First Row as Header
Recent = Enter Data source Manage Refresh Manage Reduce Split Group 1 1
- Sources  Data settings Parameters =  Preview = L Manage - Columns =~ Rows = Column~ By ' PReplaceValues
Mew Query Data Sourc Parameters Query Transform

Sort
< = AdventureklorksDW2814 “ QUERY SETTINGS

| . ]23 GeographyKey n ABC CustomerAlternateKey - p.E‘c 1

26 AWO00011000
37 AWO0001l001
31 AWO00011002
11 AW00011003
19 AW00011004
22 AWO0001l003

& AWO0001l006
40 AW00011007
32 AWO00011008
25 AWO00011009
22 AWO00011010
22 AWO00011011
611 AW00011012
543 AWO00011013

4 PROPERTIES

4 APPLIED STEPS

Source

== B = R, B P A L

['x Mavigation

Then you will most probably see the list of all databases that you have access
to (if you haven’t chosen a specific database at the connect to SQL Server
section). Click on the “Table” in the Data row of the database of
AdventureWorks2014 (or any other databases that you want to explore

columns in it).
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Ml | | = | Untitled - Power Query Editor - O X
Home Transform Add Column View Help & 0

=X :i4 Properties U | 8 1 Data Type: Text ~

X (3 [ E (8 & = B 2 Jh =

o = [T Advanced Editor Al [ Use First Row as Header!

Close & New Recent  Enter Data source Manage Refresh Manage Reduce Split Group 1 ¢
Apply~  Source ~ Sources ~ Data settings Parameters=  Preview v [ Manage ~ Columns = Rows ~ Column~ By % Replace Values

Close New Query Data Sourc Parameters Query Transform

el _ QUERY SETTINGS
FE DimCustomer = -_@ pata [ o Kina
: 1
2

AdventureWorksDW2014 E Database BRI
DWConfiguration Database L
DWDiagnostics Database
DWQueus Database
FMP_Empty 20-7-17 Database

PBIReportServer Database

4 APPLIED STEPS

< .
PBIReportServerTempDB Database 2ource

ReportServer Database
ReportServerTempDB e Database

This action will give you the list of all tables under that database.
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Data Sourc Parameters Query Sort Transform

QUERY SETTINGS

- Bt - ABC Schema ﬂ ABC ltem
AdventureWorksDWBuil.. Tzble dbo AdventureWorksDWE
Databaselog able dbo Databaselog

4 PROPERTIES
Name

DimAccount zhle dbo DimAccount DirmCustomer

DimCurrency able dbo DimCurrency All Properties

DimCustomer able dbo DimCustomer
4 APPLIED STEPS
DimDate able dbo DimDate

c
DimDepartmentGroup able dbo DimDepartmantGrou; ERCLINCE

DimEmployee able dbo DimEmployee x ST IEii
DimGeography able dbo DimGeography
DimOrganization able dbo DimOrganization
DimProduct able dbo DimProduct
DimProductCategory able dbo DimProductCategory
DimProductSubcategony able dbo DimProductSubcatege
DimPromaotion able dbo DimPromaotion
DimReseller able dbo DimReseller
Dim5alesReason able dbo Dim5alesReason
DimSalesTerritory able dbo Dim5alesTerritory
DimScenario able dbo DimScenario

'l FactAdditionalinternatio.. Tzble dbo FactAdditionalinterna
FactCallCenter able dbo FactCallCenter
FactCurrencyRate able dbo FactCurrencyRate
FactFinance able dbo FactFinance
FactinternetSales able dbo FactinternetSales

FactinternetSalesReason able dba FactinternetSalesReas

FactPreductinventory able dbo FactProductinventory

Now let's assume we want to search for Account column in the entire

database. Let's see how this is possible.

Table.ColumnNames

The Table.ColumnNames function in Power Query will give you the list of all
the columns in any given table. All you need to do is to call this function by
passing the table as the input, and you will get a list of column names as the
output. To use it in the existing example, click on Add Column, and then Add

Custom Column.
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il | [H = | Untitled - Power Query Editor

“ Home Transform Help
g Merge Columns
0| Bl | B = ] ||
v : Index Column - 3 Extract =
: Index Col 173 Extract

Column Frofn Custom oke Custom Format ahe Statistics

nction [ Duplicate Column = &5 Parse -

Examples =

General From Text

Queries [1]

@ DimCustomer -
AdventureWorksDWBuil ..

Databaselog Table dbo
DimAccount Table dbo

—h

La o

[, [ -4

DimCustomer able dbo

A
o
D
DimCurrency Table dbo D
o
DimDate Table dbo D

o

DimDepartmentGroup Table dbo

In the Custom Column expression section; you can write the
Table.ColumnNames function with the input parameter of Data (Data is the
column that includes the data table). Please note that Power Query is case
sensitive, and Table.ColumnNames should be written exactly as mentioned
here in this blog post.

1 =Table.ColumnNames([Data])
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pod
Custom Column

Mew column name

[| Column ] |
Custom column formula: Available columns:
=Table.Columnhames{[Data]l) Mame
Data
Schema
ltem
Kind
<< |nsert
Learn about Power B| Deskiop formulas
+/ Mo syntax errors have been detected. oK Cancel

This action will give you a new column with a list in every cell. This list is the

list of column names for every table.
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raeTe - = =)

eneral From Text

AdventureWorksDWBuil . Ta
Databaselog
DimAccount

DimCurrency

[, TR U L R ¥ Q—

DimCustomer
DimDate
DimDepartmentGroup
DimEmployee
DimGeography

DimOrganization

AccountKey

ParentAccountKey
AccountCodeAlternatekey
ParentAccountCodeAlternatekey
AccountDescription
AccountType

Operator

CustomMembers

ValueType
CustomMemberOptions
DimAccount{AccountKey)
DimAccount[ParentAccountKey)

FactFinance

)ch Schema

_

From Date & Time

From Mumber

= Table.AddColumn{AdventurelorksDW2814, "Column™, each Table.Columnhames([Datal))

| . ﬁBc Name

ﬂBc Item

AdventureWorksDWBuildVersion
Databaselog

DimAccount

DimCurrency

DimCustomer

DimDate

DimDepartmentGroup
DimEmployee

DimGeography

DimOrganization

3 Column

Now to get the list of all columns in all tables, you need to expand this

column;

From Mumber

From Date & Time

arksDW2814, "Column", each Table.ColumnMNames{[Data]))

AdventureWorksDWBuildVersion
Databaselog
DimAccount

DimCurrency
DimCustormer

DimDate

After expanding, you will have all columns in all tables listed under this

Tal Expand to New Rows

Tal Extract Values...
Talme TS
Table List
Table List
Table List

“Column” field. You can convert it to Text data type.
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= Table.TransformColumnTypes(#"Expanded Column”,{{"Column", type text}}}

AdventureWorksDWEuil_..
AdventureWorksDWBuil_..

DimAccount
DimAccount
L DimAccount
DimAccount
DimAccount
DimAccount
DimAccount
DimAccount
DimAccount
DimAccount
DimAccount
DimAccount
DimAccount

dbo
dbo
dbo
dbo
dbo
dbo
dbo
dbo
dbo
dbo
dbo
dbo
dbo

Al

ABL-_ Schema - ABL—_ tem

AdventureWorksDWEBuildVersion
AdventureWorksDWBuildVersion
Databaselog
Databaselog
Databaselog

List of all columns in every table or
view

DimAccount
DimAccount
DimAccount
DimAccount
DimAccount
DimAccount
DimAccount
DimAccount
DimAccount
DimAccount
DimCurrency
DimCurrency

DimCurrency

A et rrrmra

Search through Columns

ParentAccountCodedlternatekey

CustomMembers

ValueType
CustomMemberOptions
DimAccount{Accountkay)
DimAccount(ParentAccountKey)
FactFinance

Now that we got the list of all column names, then searching through it is very

simple. You can use the basic search, but remember if you have more than

1000 columns in your data source, this will show you a limited list.
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T o

2| Sort Ascending

Z| Sort Descending

Remove Empty

Text Filters ¥

(Select All)
AccountCodellternatekey
AccountDescription
Accountkey
AccountType
AddressLinel
Addressline2
Amount
AnnualRevenue
Annual5ales
ArabicDescription
AutomaticResponses
AverageRate
AverageTimePerlssue
BankMame

BaseRate

I SRR R R R EREREREEERE

- —

List may be incomplete.

OK Cancel

The best way to search into this list is using Advanced Search options. There
you can choose criteria such as Contains, Equals, Begins With, or Ends With,

etc.
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il Sort Descending

Remaowve Empty

ﬁ'l Sort Ascending

Text Filters

{RRRNR AR

DimAccount
DimAccount
DimAccount
DimAccount
DimAccount
DimAccount
DimAccount
DimAccount
FactFinance

FactFinance

(Select All)

AccountCodellternateKey

AccountKey

AccountType
AddressLinel
AddressLine2

ad B e

For example, a search for Contains... “Account” will end up with below result:

-

AccountDescription

M A

dbo
dbo
dba
dbo
dbo
dbo
dba
dbo
dbo
dbo

- %

DimAccount

All columns that has the

"Account" term in their names

DimAccount
FactFinance

FactFinance

Be Careful of Case Sensitivity

4 PROPERTIES

™ Mame

DimCustomer

4 APPLIED STEPS

C oo

Equals...
Does Mot Equal...

Begins With...

Does Not Begin With...
Ends With...

Does Not End With...

Contains...

Does Mot Contain...

- W d -

Column

T

Table
Table

Tal

Table
Table
Table

AccountKey

ParentAccountkey
AccountCodeAlternatekey
ParentAccountCodeAlternatekey
AccountDescription
AccountType
DimAccount{AccountKey)
DimAccount(ParentAccountkey)
AccountKey

DimAccount

Power Query is a case-sensitive language. There is a difference between

“Account” as a text, and "account” as a text. One is using capital A, and the

other one; lowercase a. To make sure you can always search for an item,

regardless of the case sensitivity of that; you can first convert the column

names all to lower case or upper case. To do that, select the “Column” field,

and from the Transform tab, select transform to Lower.
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ed - Power Query Editor

pl.dd Column View Help

g;E Transpose Data Type: Text = il_,z Replace Values = Eﬂ Unpivot Columns = Merge Columns YO Trigonometry E
|:§ Reverse Rows |7 Detect Data Type m Fill = E!ﬁ Move ~ |— —l i ;33 Extract ~ — o P8 Rounding
v, o X Split - Statistics Standard Scientific . Dal
- iH Count Rows Eﬁ Rename 32, Pivot Column |:| Convert to List Calumn - Information -
le Any Column lowercase Mumber Column D
I
UPPERCASE
Capitali Convert all letters in the selected
aPAlZ8  columns into lowercase letter.
ABC Schema - ABC Item Trim mn
DimAccount dbo DimAccount Clean ‘able JAccountKey
DimAccount Table dbo DimAccount add Prefix ‘able ParentAccountkey
B DimAccount Table dbo DimAccount . ‘able fccountCodeAlternatekey
Add Suffix
DimAccount Table dbo DimAccount +able ParentAccountCodeAlternatekey
Rl DimAccount Table dbo DimAccount Table I ccountDescription
DimAccount Table dbo DimAccount Table AccountType
rll CimAccount Table dbo DimAccount Table DimAccount{AccountKey)
Ll DimAccount Table dbo DimAccount Table DimAccount({ParentAccountKey)
"Il FactFinance Table dbo FactFinance Table JpccountKey

now the whole column names list will be lowercase, and you can search

through it only with lowercase values;

Filter Rows

* Basic Advanced

Keep rows where "Column’

contains - A% - || account -

* And Or

| [aB - -

oK Cancel

Summary

Sometimes simple transformations such as getting the list of columns from a
table can be a big help for data exploration. In this post, you've seen how this
can be helpful to search through all columns in a database. This approach can
be used for any data sources, regardless if they are SQL Server databases or
anything else. As long as the data source has a table structure, then you can
get the list of all columns from that table. This approach is particularly useful

when you connect to databases with thousands of tables, and each table has
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hundreds of columns; CRM or Dynamics data sources is one of those

examples.
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Power Bl Custom Connector: Connect to Any

Data Sources. Hello World!
Posted by Reza Rad on Jul 27, 2017

Add New Project

I Recent MET Framework 4.5.2 = Sort by: Default MRS Search Installed Templates (Cir
- EElE m D . : Type: Power Query
ata Connector Project Power Query
I: Business Intelligence A project for making Power C
I+ Wisual CF @ P file Power Query extensions,
I+ Wisual Basic
Visual F#
b Visual C++
SQL Server
Python

I JavaScript
I: TypeScript

[N

One of the recent features in Power Bl Desktop is the ability to create your
custom connector and use it when connecting to the data source. This feature
looks just one feature, but it opens doors to many possibilities. With this
feature, you can write your custom connector to any types of data source that
is not already available. Many of you want to connect to some data sources
already and waiting for the connector for it. With Customer Connector, you
can write your component for it, and use it as many times you want. Custom
Connectors should be created in Visual Studio with M script. This post is the
first post of blog series about creating custom connectors. In this first post, I'll
explain what Custom Connector is and how to create a very basic custom

connector. If you want to learn more about Power BI; read

What is a Custom Connector?

Power Bl has a set of existing connectors which you can find them in the Get

Data section of Power Bl (or Power Query).
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Get Data

I | A

All Excel

File B Test/csv

Database B XML

Azure [=] JSON

Online Services Folder

Other B sharePaint folder
SOL Server database

@ Access database
S0L Server Analysis Services database
Cracle database
IEM DB2 database
IEM Informix database (Beta)
IEM Metezza (Beta)

MyS0L database

Connectors in this list are connections to the major types of data sources, such
as SQL Server, Oracle, some software as a service, such as SalesForce, CRM
Onling, etc. However, this list is not including all types of data sources. There
are always data sources that you want to connect, and is not available on this
list. Power Bl recently introduced a feature called Custom Data Connector, or
simpler Custom Connector. With Custom Connector you can code your
connection provider and re-use it multiple times. Your custom connector will
appear in the list of getting Data in Power BI, similar to other connectors. Let's

have a look at how this custom connector can be built.
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Prerequisites

For running examples of this post, you need to have Visual Studio installed.
You can download the community edition of that for free.

Install Power Query SDK

You need to install Power Query SDK on Visual Studio as the very first action.
This SDK easily can be found in the Visual Studio Tools menu -> Extensions

and Updates
w PCExtension - Microsoft Visual Studio
File Edit View Project Build Debug Team | Tools | Test  Analyze Window  Help
- I | -2 W d"l 9 - '| Debug | '@ Connectto Database...

Fum
—l

Connect to Server...

""ET,T' POExtensionl.query.pg PQOExtensicnl.pg B X
- [DataScurce.Kind="PQExtensionl"™, Publ; SQL Server
"':l —shar‘ith’QEx—_Ehs'_cni.Ccn:en—_s = (value m Code Snippets Manager... C
= e
& mylist = List.Numbers{l,value Choose Toolbox ltems...
- t= ~omLi i
z . cut= Table.FromList(mylist, 5 Tt T e
E"_ out; [€ Extensions and Updates...
Create GUID
// Data Source Kind description reate
- PQExtensionl = [ Error Lookup
= Authentication = [ PreEmptive Protection - Dotfuscator
[l Key =[], : : : :
// UsernamePassword = [], ¢k WCF Service Configuration Editor
/ Windows = [], External Tools...
] Implicit = [] Import and Export Settings...
Label = Extension.lLoadString("Dat; Customize...
1; {3} Options...

In the list of Online search for Power Query and you will easily find Power

Query SDK. simply download and install it.
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Extensions and Updates ? X

b Installed Sort by: Relevance - e x|~
G, Power Query SOK

4 Visual Studio Gallery |\) A Power Query language service for Visual Studio

s
o o Created by: Microsoft

Version: 1.0.0.13

Search Results Downloads: 2083
v Controls PowerShell Tools for Visual Studio 2015 Rating: - o (1 Vote)
b Templates A set of tools for developing and debugging PowerShell scripts and More Information
r Tools modules in Visual Studio. Report Extension to Microsoft

b Samples Gallery .
Ei Productivity Power Tools 2015
= A set of extensions to Visual Studio 2015 Community (and above) which
improves developer productivity.

Visual F# Power Tools

A collection of additional commands for F# in Visual Studio |

b Updates (2)

E=:<]  Microsoft Child Process Debugging Power Tool
EE Power tool to add child process debugging to Visual Studio, .ll

E XAML Power Toys for Visual Studio 2015 - 2017
<m:8  Visual 5tudio 2015 - 2017 extension that enables developers to rapidly
generate data entry forms from view models or entity objects for Xamar...

f Razor Power Tools

Tool Provided To increase Productivity while dealing with cshtml razor
Filmm

Create the First Project

After installing the SDK, then you should be able to create a project of type
Data Connector. From List of Installed templates choose Power Query, and

then select the Data Connector Project.

Add Mew Project

b Recent MET Framework 4.5.2 = Sort by: Default - & 1= Search Installed Templates (Ctr

4 |nstalled
Power Query Type: Power Query

A project for making Power C

b Visual C# ity PO file Power Query extensions.
I Visual Basic

Visual F#
B Visual C++

SQL Server

Python

I JavaScript

I Business Intelligence

b TypeScript

[ S

| just left the name as default PQExtension1. You can call it anything.
Project Structure

Data Connector project has a simple structure. It has some files as below;

445|Page


http://radacad.com/wp-content/uploads/2017/07/2017-07-27_14h26_59.png
http://radacad.com/wp-content/uploads/2017/07/2017-07-27_14h29_28.png

Power Bl from Rookie to Rock Star — Book 3: Power Query and Data Transformation in Power B RADACAD

fa] Solution 'POExdensionl’ (2 projects)
4 'TE PQExtension1
o [+g] References

[ POExtensionl.pg
[ POExtensionl.query.pg
|&] PQExtension116.png
|8 PQExtension120.png
|8 PQExtension124.png
|-l PQExtension132.png
|&] POExtension140.png
|8 PQExtension148.png
|8 PQExtension16d.png
|-l PQExtension180.png

3
g MESOUTCES, MESK

« <connector name>.pq file: The code and metadata of the script and
connection to the data source. Majority of the development is happening in

this file.
« <connector name>.query.pq: Calling the function in the <connector

name>.pq file. Combination of these two files generates the custom
connector’s script. This is a test file.

« *.png: Icon files.
resources.resx: Resource file.

Codmg Language: M

Coding language for the custom connector is M: Power Query Formula
Language. If you like to learn about the . Good

news is that M has an intellisense here in Visual Studio.
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[DataSource.Kind="PQExtensionl™, Publish="PQExtensionl.Publish™]
shared PQExtensiconl.Contents = (value as number) =2

let
mylist = List.Numbers(l,value},
out= Table.FromList(mylist, Splitter.SplitByMNothing(), null, null, ExtraValues.Erm
y=Table,

1n @ TableExpandListColumn “ Table.ColumnCount = (table as table) as number == ..,

“eo Table.ExpandTableColumn Returns the number of columns in the table.,

// Data So @ Table.TransformPows
PQExtensic@ TableTranspose
Authen @ Table.DemoteHeaders
“ ’ @ TableToRows
H & Table.TeCelumns
Im&! Table.Contains
1, ) Table.ContainsAll -

e R o e e LI L o T e S L

For an M script geek like me, this is one of the best news | could get!

Structure of Query Files

The main query file is <connector name>.pq. This file includes all the code and
M script to connect to the data source and fetch the data out in the desired
format. The first time you create the project, this file will come with some
default sections.

1 // This file contains your Data Connector logic

2 section PQExtensionZ2;

3

4 [DataSource.Kind="PQExtension2", Publish="PQExtension2.Publish"]

5 shared PQExtension2.Contents = (optional message as text) =>

6 let

7 _message = if (message <> null) then message else "(no message)",
8 a = "Hello from PQExtension2: " & _message

9 n

10 a,

117

12 // Data Source Kind description
13 PQExtension2 = [

14 Authentication = [

15 // Key =[],

16 // UsernamePassword = [],
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17 // Windows = [],
18 Implicit =[]

19 ]

20 Label = Extension.LoadString("DataSourcelLabel")
21];

22

23 // Data Source Ul publishing description

24 PQExtension2.Publish = [

25 Beta = true,

26  Category = "Other",

27 ButtonText = { Extension.LoadString("ButtonTitle"),

28 Extension.LoadString("ButtonHelp") },

29 LearnMoreUrl = "https.//powerbi.microsoft.com/",

30 Sourcelmage = PQExtensionZ.Icons,

31 SourceTypelmage = PQExtensionZ.Icons

32]

33

34 PQExtensionZ.Icons = [

35 Iconl16 = { Extension.Contents("PQExtension216.png"),

36 Extension.Contents("PQExtension220.png"),
Extension.Contents("PQExtension224.png"),
Extension.Contents("PQExtension232.png") },

Icon32 = { Extension.Contents("PQExtension232.png"),
Extension.Contents("PQExtension240.png"),
Extension.Contents("PQExtension248.png"),
Extension.Contents("PQExtension264.png") }

I
Explaining all functions and code above might be a bit out of scope for this
introduction post. | will explain these in details in future posts. For now just a

very brief explanation;

« Code above contains a function called <connector name>.Contents. This
function will return the result set that will be the input for Power Bl when
connecting to this connector.
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« The credentials configuration for this data source will be configured in an
Authentication section.

« <connector name>.Publish is for configuring the location and configuration
of showing this connector in getting Data section of Power BI.

« <connector name>.lcons are a list of Icons for the connector.

In the <connector name>.query.pq, then you will see only a function call to

the same function which is defined above.

1let

2 result = PQExtension2.Contents()

3in

4 result

This file is mainly to perform testing here in Visual Studio.

If you run this project, you would be able to see the result (after setting the
authentication of course)

Write a Sample Function

To make the first connector; I'm not going to explain how to use OData and
pass authentication to get data from a web service. That will make things
complicated. The very first example | want to show is a simple function that
you pass the number to it, and it will give you a table with one single column
with values starting from 1, adding one at a time and finishing at that number.
It is just a list of numbers. | found it is the easiest way to understand how

things work.

In PQExtension1.pq file, change the Contents function as below;

1 [DataSource.Kind="PQExtension1", Publish="PQExtension1.Publish"]
2 shared PQExtension1.Contents = (value as number) =>

3 let

4 mylist = List Numbers(1,value),

5 out= Table.FromList(mylist, Splitter.SplitByNothing(), null, null,
6 ExtraValues.Error)

7 in
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out;

In this function, | have used List.Numbers to generate a list of numbers from 1.

Adding one number at a time, to the specified number.
After writing the code above, you can call it from the query.pq file with this
test line;

1 let

2 result = PQExtension1.Contents(12)
3in

4  result

Testing the Result

You can test the query in Visual Studio. just run the project, and you will see

the result for 12 rows

/f Use this file to write queries to test your data connector
let

result = PQExtensionl.Contents(12)

in M Cuery Output * O X

result

Output | Log | Errors | Credentials

Query Result

Column

o|=d|o|w| & |w|r] =

=]

—_
=]

—_
—_

—
Pt
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Publishing Custom Connector

To publish the custom connector, you have to build it first. This will create a

*mez file in the debug folder of the project. To find that folder, right click on

the project in visual studio and click on Open Folder in File Explorer.
bl SIutiu:url '‘POExtensionl’ (2 projects)

D

Build
Rebuild

Clean

Scope to This

Mew Solution Explorer View
Build Dependencies

Add
Manage MuGet Packages...

Set as StartUp Project
Debug

Source Control

Cut
Remove

Rename
Unload Project
Open Folder in File Explorer

Properties

[}

Ctrl+X
Drel

Alt+Enter

ension1

References
POExtensionl.pg
POExtensionl.query.pg
POExtension116.png
POExtension120.png
POExtension124.png
POExtension132.png
POExtension140.png
POExtension148.png
POExtension184.png
POExtension180.png
ESOUCES.FESK
ension
References
POExtension.pg
POExtensiond.query.pg
POExtension216.png
POExtension220.png
POExtension224.png
POExtension232.png
POExtension2d0.png
POExtension248.png

In the project, folder go to Bin Folder, and then Debug, find PQExtension1.mez

there.
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Copy the *.mez file from here into a folder in My Documents. folder name
should be exactly this:

Microsoft Power Bl Desktop\Custom Connectors

Create the folder above if it doesn't exist.

Using the Connector

After copying the *.mez file in the documents’ custom connectors folder, then
open Power Bl Desktop.
At the time of writing this post, custom connectors is still a preview feature. To

enable this feature; Go to File, Options
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M HEOH 2 e-=|

| Mew
Open
H =

E’g‘ Save As
rﬁf Import

ED Export

di& Publish

Options and settings

[
Options

Options
T Data source 5
"n" Manage options for your
Desktop environment.,

| ﬁ Options and settings »#

select custom connector preview options. You will need to close Power BI

Desktop after this action and re-open it.

Options

GLOBAL

Data Load
Query Editor
DirectQuery

R scripting
Security

Privacy

Updates

Usage Data
Diagnostics
Preview features

Auto recovery

Preview features

The following features are available for you to try in this release. Preview features
might change or be removed in future releases.

¥ Shape map visual Learn more

# Custom report themes Learn more

¥ MNumeric range slicer Learn more

¥ Spanish language support for Power Bl Q&A  Learn more

¥ Power Bl Service Live Connection  Learn more

¥ Cuick measures Learn more

¥ Custom data connectors Learn more
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After re-opening Power Bl Desktop you should see your new connector under

Other section (or by searching it);

Get Data
Other
All & Web
File B SharePoint list
Database B OData Feed
Azure 25 Active Directory
i ' €3 Microsoft Exch
Online Services Ca Whcrosomt txchange
Other <= Hadoop File (HDFS)
‘i'::.’ Spark (Beta)
< R script
«» ODBC
P OLE DB
Wil POExtension (Beta)
E1 Blank Query

With selecting this connector, you will be asked for an input value (remember,

this is the numerical value input for the function that generates the list);

From PQExtension1.Contents

value

[10

Ok Cancel
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Don't worry about “From PQExtension1.Contents” now. In future posts, I'll
explain how we can customize all of this stuff. After entering a value, you will

see the result immediately;

O X
Columnl
2
4
g
&
7
g
g
10
Load Edit Cancel
Summary

The custom connector that we have created in this post doesn’t connect to
OData and authenticate through a process to bring some interesting data for
you. However, this example was very basic one to show you the main
components of a Custom Connector. In the next blog posts in this series, | will
write about how to custom each part, and we will have much more complex
examples of that. If you are interested in learning more about this

the is already a great resource for
it. In my opinion after the custom visuals which was a great milestone for
Power Bl visualization; Custom Connector is a big milestone for Power Query.

You can now write your connector and connect to the world of data,

455|Page


https://github.com/Microsoft/DataConnectors
http://radacad.com/wp-content/uploads/2017/07/2017-07-27_16h49_00.png

Power Bl from Rookie to Rock Star — Book 3: Power Query and Data Transformation in Power B RADACAD

anywhere, anything. Are you excited about this feature; please let me know

your opinion in the comments section below.
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Part VII: Performance Tuning
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Not Folding; the Black Hole of Power Query

Performance
Posted by Reza Rad on Nov 15, 2016

r Query Folded Fully _I

SQOL Server Power Query M
Database Script .'“

Power BI

r Query Folded Partially _I
T-SQL
SQL Server Partial as much Cache Local Power Query
Database as folding M Script . '
allows
L Power BI _I

Have you ever thought does your Power Query Transformations happens in
the data source side (server side), or on the local memory (client side)? When
you use a relational data source, a query can be run on the data source, but it
depends on transformations. Some transformations can be translated to query
language of the data source, some not. As an example; recently (I believe from
last few releases) Power Bl Desktop added a feature called Merge Columns.
Merge Columns concatenate columns to each other to either create a new
column or replace them with the new concatenated result. Previously you
could do the concatenation with adding concatenation simply

with & character, what you've done was adding a new custom column, and
writing M expression to concatenate columns. Now with the new Merge
Column, this is much easier, you select columns and apply Merge Columns.

This easiness does come with a price, a high price I'd say, the price of reducing
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the performance of Power Query and as a result Power BI! Merge Columns
doesn’t support query folding, and it means it will affect performance badly. In
this post, I'll show you how this cause the performance issue, and how it can
be solved. Note that Merge Columns is an example here, this situation might
happen with some other transformations as well. If you like to learn more

about Power Bl; read the

Query Folding

| can't start talking about the issue without explaining what Query Folding is,
so let’s start with that. Query Folding means translating Power Query (M)
transformations into native query language of the data source (for example T-
SQL). In other words; when you run Power Query script on top of a SQL Server
database, query folding will translate the M script into T-SQL statements, and

fetch the final results.
Here is an example of M Script:
let

Source = Sql.Databases("."),

! AdventureWorks2012 = Source{[Name="AdventureWorks2012"]}[Data]j,
2
3 Sales SalesOrderHeader =
4 AdventureWorks2012{[Schema="Sales", Item="SalesOrderHeader"]}[Data],
e #"Added Conditional Column" =
6 Table. AddColumn(Sales_SalesOrderHeader, "Custom", each if [SubTotal]
5 >= 100 then "0" else "1")
n

#"Added Conditional Column"
And here is the folded version of that translated to native T-SQL query:
1 select [ ].[SalesOrderlID] as [SalesOrderID],
2 [ ].[RevisionNumber] as [RevisionNumber],
3 [ ].[OrderDate] as [OrderDate],
4 [ ].[DueDate] as [DueDate],
5 [ ][ShipDate] as [ShipDate],
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6 [ ].[Status] as [Status],
7 [].[OnlineOrderFlag] as [OnlineOrderFlag],
8 [ ].[SalesOrderNumber] as [SalesOrderNumber],

9 [ ].[PurchaseOrderNumber] as [PurchaseOrderNumber],
10 [ ].[AccountNumber] as [AccountNumber],

11 [ ].[CustomerID] as [CustomerlD],

12 [ ].[SalesPersonID] as [SalesPersoniD],

13 [ ][TerritorylD] as [TerritorylD],

14 [ ].[BillToAddressID] as [BillToAddressID],

15 [ ].[ShipToAddressID] as [ShipToAddressID],

16 [ ].[ShipMethodID] as [ShipMethodID],

17 [ ].[CreditCardID] as [CreditCardID],

18 [ ].[CreditCardApprovalCode] as [CreditCardApprovalCode],
19 [ ].[CurrencyRatelD] as [CurrencyRatelD],

20 [ ].[SubTotal] as [SubTotal],

21 [ ].[TaxAmt] as [TaxAmt],

22 [ ].[Freight] as [Freight],

23 [ ].[TotalDue] as [TotalDue],

24 [ ].[Comment] as [Comment],

25 [ ].[rowguid] as [rowguid],

26 [ ].[ModifiedDate] as [ModifiedDate],

27 case

28 when [ ].[SubTotal] >= 100
29 then '0'

30 else 'T'

31 end as [Custom]

32 from

33¢(

34 select [$Table].[SalesOrderID] as [SalesOrderID],
35 [$Table].[RevisionNumber] as [RevisionNumber],
36 [$Table].[OrderDate] as [OrderDate],

37 [$Table].[DueDate] as [DueDate],

38 [$Table].[ShipDate] as [ShipDate],

39 [$Table].[Status] as [Status],
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40 [$Table].[OnlineOrderFlag] as [OnlineOrderFlag],

41 [$Table].[SalesOrderNumber] as [SalesOrderNumber],
42 [$Table].[PurchaseOrderNumber] as [PurchaseOrderNumber],
43 [$Table].[AccountNumber] as [AccountNumber],

44 [$Table].[CustomerID] as [CustomerlD],

45 [$Table].[SalesPersonID] as [SalesPersoniD],

46 [$Table].[TerritorylD] as [TerritorylD],

47 [$Table].[BillToAddressID] as [BillToAddressID],

48 [$Table].[ShipToAddressID] as [ShipToAddressID],

49 [$Table].[ShipMethodID] as [ShipMethodID],

50 [$Table].[CreditCardID] as [CreditCardID],

517 [$Table].[CreditCardApprovalCode] as [CreditCardApprovalCode],
52 [$Table].[CurrencyRatelD] as [CurrencyRatelD],

53 [$Table].[SubTotal] as [SubTotal],

54 [$Table].[TaxAmt] as [TaxAmt],

55 [$Table].[Freight] as [Freight],

56 [$Table].[TotalDue] as [TotalDue],

57 [$Table].[Comment] as [Comment],

58 convert(nvarchar(max), [$Table].[rowguid]) as [rowguid],
59 [$Table].[ModifiedDate] as [ModifiedDate]

60 from [Sales].[SalesOrderHeader] as [$Table]

67)as[]

You can see as an example how the conditional column script in M translated
to Case statement in T-SQL.

Is Query Folding Good or Bad?

Good obviously. Why? Because performance is much higher to run
transformations on billions of records in the data source, rather than bringing

millions of records into the cache and applying some transformations on it.
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r Query Folded Fully _I

SQAL Server Power Query M
Database Script .“l

Power BI

r Query Folded Partially _I
T-S0L
SQL Server Partial as much Cache Local Power Query
Database as folding ' M Script . '
allows
I_ Power BI _I

The first diagram shows an M script fully folded (translated to T-SQL). This is
the best situation. Server-side operation applies all transformations on the
data set and returns only desired result set.

The second diagram shows Query Folding partially supported (only up to
specific step). In this case, T-SQL brings the data before that step. And data
will be loaded in the local cache, and rest of transformations happens on M

engine side. You have to avoid this option as much as possible.

Can | see the Native Query?

The question that might come into your mind right now is that; Can | see the
Native Query that M script translates to it? The answer is Yes. If Query Folding
is supported on a step, you can right-click on that step and click on View

Native Query.

462 |Page


http://radacad.com/wp-content/uploads/2016/11/2016-11-15_11h04_37.png

Power Bl from Rookie to Rock Star — Book 3: Power Query and Data Transformation in Power B RADACAD

4 PROPERTIES
Name
5ales 5alesOrderHeader (2)

All Properties

4 APPLIED STEPS

Source

Mavigation

Edit Settings

Rename
[Delete
Delete Until End

Move Up

Maove Down

Extract Previous

LT View Mative Query ]
|_'_5|:| Properties...

So Why Not Query Folding?

Query Folding is enabled by default. However, in some cases, it is not
supported. For example, if you are doing some transformations on a SQL
Server table in Power Query and then join it with a web query, the query
folding stops from the time you bring the external data source. That means
transformations will happen on the data of the SQL Server table. Then before
joining to web query, it will be fetched into the cache, and then the rest of
steps happens by M engine. You would need to bring data from different data
sources in Power Bl, and this is the ability that Power Query gives to you. So
sometimes you have to step beyond query folding, and there might be no

better way of doing that.
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There are also some Transformations in Power Query that Query Folding
doesn’t support them. Example? Merge Columns! Fortunately, there are

workarounds for this situation. Let's dig into this more in details.

Example: Merge Columns

Merge Columns concatenates columns to each other in the order of selection
of columns. You can also specify the delimiter character(s). So simply if you
want to create a full name from the first name and last name, you can select
them in the right order, and from either Transform tab or Add Column tab

choose Merge Columns. Let's see this through an example;
Prerequisite for running the example

You need to have AdvanetureWorksDW database installed on SQL Server. Or
alternatively, you can use any table in SQL Server that has two string columns

which can be concatenated.

Merge Column Transformation

Create a new Power Bl file in Power Bl Desktop, and Get Data from SQL Server
with Import Data Mode. Get Data from DimCustomer table only, and click on
Edit. When in Query Editor. Select First Name, Middle Name, and Last Name in

the correct order, and then from Add Column Select Merge Columns.

Home Transform Add Column WView

El_‘ E | =) Conditional Column [++] Merge Columns Y(j Trigonometry

K £ Index Column ~ 153 Extract 4 b2 P Rounding
Custom Invoke Custom Format Statistics Standard Scientific Date  Time Duration
Column Fundction Duplicate Column Parse - Information

General From Text From Mumber From Date & Time

Queries [1]

| @ DimCustomer

. : - Middlenama"l LastName
null lom v Yang FALSE
~

nul! Eugene L Huang FALSE
null Ruben null Torres FALSE
null Christy null Zhu FALSE
null Elizabeth null lohnson FALSE
null Julio null Ruiz FALSE
null lanet Alvarez FALSE
null Marco null Mehta FALSE

el (Rl el \arhnff FAISF
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In the Merge Columns Specify the Separator to be space, and name the new

column to be Full Name.

Merge Columns

Choose how to merge the selected columns.

Separator
Space -
Mew column name (optional)

Full Name

You will see the new column generates simply and adds to the end of all

columns. You also may notice that Merge Columns uses Text.Combine Power

Query function to concatenate columns to each other.

= Table.AddColumn(dbo_DimCustomer, "Full Mame", each Text.Combine

i @ FactintemetSales @ FactSurveyResponse ,\\Bc Full Name

able able Jon W Yang

able able Eugene L Huang
able able Ruben Torres
Table Table Christy Zhu

able able Elizabeth Johnson
able able Julio Ruiz

able able Janet G Alvarez
Table Table Marco Mehta
Table Table Rob Verhoff

Table Table Shaonoo O Carleon

Query Settings

4 PROPERTIES
Name

DimnCustomer

All Properties

4 APPLIED STEPS

Source ++
Navigation +#
| < Inserted Merged Column +#

Now to see the problem with Query Folding, right click on Inserted Merge

Column step in Applied Steps section. You will see that View Native Query is

disabled.
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4 APPLIED STEPS

Source

Mavigation

Rename
Delete
Delete Until End

Move Up

Mowve Down

Extract Previous

View Mative Cuery }
7 Properties...

Rule of thumb is that: When View Native Query is not enabled, that step won't
be folded! that means the data will be loaded into cache up the step before
this step. and then rest of the operation will happen locally. To understand
how it works, right click on the step before which was Navigation. You will see
the View Native Query. Click on that, and you can see the T-SQL query for that
which is as below;

1 select [$Table].[CustomerKey] as [CustomerKey],

2  [$Table].[GeographyKey] as [GeographyKey],

3 [$Table].[CustomerAlternateKey] as [CustomerAlternateKey],

4  [$Table].[Title] as [Title],

5  [$Table].[FirstName] as [FirstName],

6 [$Table].[MiddleName] as [MiddleName],

7  [$Table].[LastName] as [LastName],

8 [$Table].[NameStyle] as [NameStyle],

9 [$Table].[BirthDate] as [BirthDate],

10 [$Table].[MaritalStatus] as [MaritalStatus],

11 [$Table].[Suffix] as [Suffix],

12 [$Table].[Gender] as [Gender],

13 [$Table].[EmailAddress] as [EmailAddress],

14  [$Table].[Yearlylncome] as [Yearlylncome],

15 [$Table].[TotalChildren] as [TotalChildren],
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16  [$Table].[NumberChildrenAtHome] as [NumberChildrenAtHome],
17 [$Table].[EnglishEducation] as [EnglishEducation],

18 [$Table].[SpanishEducation] as [SpanishEducation],

19 [$Table].[FrenchEducation] as [FrenchEducation],

20 [$Table].[EnglishOccupation] as [EnglishOccupation],
21 [$Table].[SpanishOccupation] as [SpanishOccupation],
22  [$Table].[FrenchOccupation] as [FrenchOccupation],

23 [$Table].[HouseOwnerFlag] as [HouseOwnerFlag],

24  [$Table].[NumberCarsOwned] as [NumberCarsOwned],
25 [$Table].[AddressLine] as [AddressLineT],

26 [$Table].[AddressLine2] as [AddressLine2],

27 [$Table].[Phone] as [Phone],

28 [$Table].[DateFirstPurchase] as [DateFirstPurchase],

29 [$Table].[CommuteDistance] as [CommuteDistance],
30 [$Table].[FullName] as [FullName]

37 from [dbo].[DimCustomer] as [$Table]

You can see that this is a simple query from DimCustomer Table. What will
happen here in this scenario is that Power Query cannot translate
Text.Combine to T-SQL Query. So data up to step before will be loaded into
the cache. It means the query for a step before (which is above query) will run
on the database server, the result will come to the cache, and then
Text.Combine will happen on the local memory in the cache. Here is a

diagram of how it works;
r Query Folded Partially

T-SQL
SQL Server Partial as much Cache Local Power Query
Database as folding M Script
allows
L

Power BI
In this example, the data set is so small, but if data set is big, then not foldmg

cause performance issues. It is taking much longer to load the whole data set
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into the cache and then apply transformations, rather than doing

transformations in the data source, and just loading the result into Power BI.

Solution: Simple Concatenate with Add Column

Now remove the step for Inserted Merged Column, and go to Add Column

Tab, and select Custom Column
W | | - = | Untitled - Query Editor

Haome Transform Add Column View
El_‘ E ; =1 Conditional Column [vi Merge |
fx .

Index Column - TE; Extract
Custom Jnvoke Custom ] Format
Function Duplicate Column Parse

General From Text

fx | = Adven
In the Add Custom Column write below expression to generate Full Name;
1=
2 [FirstName]
3&
4
5&
6 (if [MiddleName]=null then "" else [MiddleName])
7&
g
9 &[LastName]
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Add Custom Column

Mew column name

Full Name

Custom column formula:

[FirstHame]
)

&
(if [MiddleMame]=null then " else [MiddleName])
)

&[LastMame][

This expression used the concatenation character which is &. and also checked
if Middle Name is null or not. Result in Power Query side is the same, and it

generates the Full Name column like the previous example;

Table.AddColumn(dbo_DimCustomer, "Full Mame®, each [FirstMame] w Query Settings

@ FactinternetSales @ FactSurveyResponse ( Full Name E
Table lon V Yang 4 PROPERTIES

= ~
Table Table Eugene L Huang Sz
Table Table Ruben Torres Llootes e
able able Christy Zhu

able able Elizabeth Johnson
4 APPLIED STEPS
able able lulio Ruiz
able able lanet G Alvarez AR
MNavigation

Table Table Marco Mehta
| < Added Custom

Table Table Rob Verhoff

T - T - I P

However it is different for Query Folding. Right Click on the Added Custom

step, and you will see the Native Query this time.
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4 APPLIED STEPS

Source

Mavigation

2 Added Custom

Edit Settings

Rename
Delete
Delete Until End

Move Up

Move Down

Extract Previous

View Mative Qu Erj.r]

Properties...

Query is simply the same with a new concatenated column added.

1 select [ ].[CustomerKey] as [CustomerKey],

[ ].[GeographyKey] as [GeographyKey],

[ ].[CustomerAlternateKey] as [CustomerAlternateKey],
[ ].[Title] as [Title],

[_].[FirstName] as [FirstName],

[ ].[MiddleName] as [MiddleName],

[].[LastName] as [LastName],

[ ].[NameStyle] as [NameStyle],

[_].[BirthDate] as [BirthDate],

[ ].[MaritalStatus] as [MaritalStatus],

[_].[Suffix] as [Suffix],

[ ].[Gender] as [Gender],

[ ].[EmailAddress] as [EmailAddress],
[_].[Yearlylncome] as [Yearlylncome],

[ ].[TotalChildren] as [TotalChildren],

[ ].[INumberChildrenAtHome] as [NumberChildrenAtHome],
[ ].[EnglishEducation] as [EnglishEducation],
[].[SpanishEducation] as [SpanishEducation],

[ ].[FrenchEducation] as [FrenchEducation],

[ ].[EnglishOccupation] as [EnglishOccupation],
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21 [ ].[SpanishOccupation] as [SpanishOccupation],
22 [ ].[FrenchOccupation] as [FrenchOccupation],
23 [ ].[HouseOwnerFlag] as [HouseOwnerFlag],

24 [ ].[NumberCarsOwned] as [NumberCarsOwned],
25 [ ].[AddressLinel] as [AddressLinel],

26 [ ].[AddressLinel2] as [AddressLine2],

27 [ ].[Phone] as [Phone],

28 [ ].[DateFirstPurchase] as [DateFirstPurchase],
29 [ ].[CommuteDistance] as [CommuteDistance],
30 [ ].[FullName] as [FullName],

31 ((([_].[FirstName] + ') + (case

32 when [ ].[MiddleName] is null

33 then "

34 else [ ].[MiddleName]

35 end)) + ') + [][LastName] as [Full Name]

36 from [dbo].[DimCustomer] as [ ]

This time there won't be an intermediate cache. Transformation happens in

the data source with the T-SQL query, and the result will be loaded into Power

r Query Folded Fully _I
Sal Server TsaL Power Query M
Database Script . " l
Power Bl

How Do | know Which Transformations Folds?

It is a great question. It is important to understand which step/transformation
folds and which doesn’t. To understand that simply right click on every step
and see if the View Native Query is enabled or not. If it is enabled, Query
Folding is supported for that step, otherwise not. Also Note that Query
Folding is not supported for data sources such as web query, or CSV or things
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like that. Query Folding at the moment is only supported for data stores that
support a native query language. For Web, Folder, CSV... there is no native
query language, so you don’t need to worry about Query Folding.

*Important Note: At the time of writing this post Merge Columns doesn’t
support Query Folding. | have reported this to Power Query Team, and they
are working on it, to solve the issue. The Merge Columns is very likely to
support query folding very soon as the result of bug fix. However, there are
always some other transformations that don't support query folding. This post
is written to give you an understanding of what kind of issue might happen,
and how to resolve it.

Mine advise to you as a performance best practice is that when working with a
relational data source (such as SQL Server). Always check the query folding.
Sometimes it is not supported. So use another approach for the
transformation. Don't fall into the black hole of not folding. Otherwise your

query might take ages to run.
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Performance Tip for Power Bl; Enable Load
Sucks Memory Up

Posted by Reza Rad on Nov 14, 2016
Queries [3]

A csvs
@ Student
@ Course

Include In Report Refre

Eg Duplicate
[l Reference

In the area of performance tuning a Power Bl model, many things have to be
considered, most of them around the consumption of the CPU and RAM. One
of the most basic but important consideration is minimizinging the usage of
memory. By default, all queries from Query Editor will be loaded into the
memory of Power Bl Model. In this post, I'll show you an example to disable
the load for some queries, especially queries that used as the intermediate
transformation to produce the final query for the model. This is a very basic tip
but very important when your model grows big. If you want to learn more

about Power BI, read the
Prerequisite

For running examples of this book, you need to download the ZIP file here;

Load Mechanism for Power Query

By Default, all queries in Power Query will be loaded into the Power Bl model.

This behavior might be the desired behavior if you are connecting to a proper
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star schema modeled data warehouse because normally you don't need to
make many changes in the structure of queries. However this brings some
issues if you are connected to a transactional data store, some files, web
source, and many other non-star schema modeled data sources. Normally
when you get data from a data source, you apply transformations for rows and
columns, and merge queries or append them, and you might end up to have
five tables out of 10 queries as final queries. By default when you close and
apply your query editor window, all queries will be loaded into the model no

matter if you want to use them in your final model or not.

Transformation happens before Loading Data into Memory . \

Data Transformations
Merging/Appending Queries

Power Query Building Final Queries

Only previews in the memaory at
the time of opening query editor

|

Consumes Memory . \
Data Modeling
Relationships

. " Everything into the memory
Each Table consumes memory
even if Hided from report view
Model in Power BI )
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For every query that loads into model, memory will be consumed. And
Memory is our asset in the Model; less memory consumption leads to better
performance in most of the cases. | have seen lots of models that people Hide
the unwanted query from the model; This approach doesn’t help to the
performance because a hidden query will still consume the memory. The best
approach is to disable loading before closing the query editor. Disabling Load
doesn’t mean the query won't be refreshed, it only means the query won't be
loaded into the memory. When you click on Refresh model in Power B, or
when a scheduled refresh happens even queries marked as Disable Load will
be refreshed, but their data will be used as an intermediate source for other
queries instead of loading directly into the model. This is a very basic
performance tuning tip, but very important when your Power Bl model grows

bigger and bigger. Let's look at this through an example.

Queries [3]

s

% Students

| % Courses
H Copy
Paste

Delete

Rename

Enable Load
Include In Report Refresh

Duplicate

Reference

Mawve To Group

Example Scenario

In this example Scenario, | want to get a list of all files from a directory. There

are two types of CSV files in the directory, some Students files, and some
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course files, both are CSV files, but different structured. Also, there might be
some other files in the directory, such as Word files or HTML files which | don't

want to process.

nelrive » Blog » EnableLoad » CSVs v D Search C5Vs

-y
]
& o Ly o & L [
Courses 2016 10 | Courses 2016 11 index.html Mew Text Sample word Students Students Students
01 .csv 01.csv Document. et file.docx 20160901.csv 20161001.csv 20161101.csv

The aim is to load data rows of all students and courses as two separate tables
into the model. Instead of fetching files from the folder twice, we use one
query to fetch the files and then use it as a reference for other queries. The
referenced query itself doesn’t need to be loaded into the model. Let’s build

the solution and see how it works in action.

Build the Transformations

Get Data from Folder

Open a new Power Bl file, and stat by Getting Data from Folder

x

Get Data

File
All Excel
File [=] csv
Database B xmL
Azure B Text
Online Services [=] JSON
Other Folder

B sharePoint Folder
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Enter the path of the folder that contains all files (Files in this folder can be

downloaded from ZIP file up in the prerequisite section of this post)

Folder

Choose a folder.

Folder Path
ChUsers\Reza\SkyDrive\Blogh\EnableLoad\C5Vs Browse.

OK Cancel

Click on Edit in the preview showed in the navigator window to open the
folder content in Query Editor. As you see, there are a number of different files

in the folder.
ol Et‘,":l.'::e::-;..e'_ Edito
Home Transform Add Column Wiew
=% [:7 Properties LIy Yy e 2 I
= D D D ['E' D&' DD:d\r:nr:ed Editor I:l X HH HH 4 [ %

Close & Mew Recent  Enter Data Source Manage Refresh Choose Remove Keep Remowe a Split GroL
Apply~  Source = Sources* Data Settings Parameters~  Preview~ [ Manage = Columns Columns~ Rows~ Rows~ Column~ By

Close Mew Query Data Sources  Parameters Query Manage Calumns Reduce Rows Sort

Queries [1] = Folder.Files("C:\Users\Reza\SkyDrive\Blog\EnableLload\C5Vs")

Content EX3 ﬁBc Name n ABC Extension ﬂ E%;. Date accessed ﬂ E’?i;. Date modified
Binary Courses 2016 10 01 .csv sV 11/14/2016 9:10:41 AM 11/14/2016 9:11:36 A
Binary Courses 2016 11 01.csv 2] 11/14/2016 8:13:15 AM 11/14/2016 8:13:15 A
ER Einary index.htmi Jhml 11/14/2016 9:09:39 AM 11/14/2016 9:09:39 A,
Binary New Text Document. et It 11/14/2016 8:26:37 AM 11/14/2016 8:26:37 A
Binary Sample word file.docx doox 11/14/2016 9:10:55 AM 11/14/2016 9:10:24 A,

@ CSVs

Binary Students 20160901 csw fu] 11/14/2016 7:59:49 AM 11/14/2016 8:03:28 A,
Binary Students 20161001 csw fu] 11/14/2016 7:59:35 AM 11/14/2016 8:08:49 A/
Binary Students 20161101.csv sV 11/14/2016 7-59:17 AM~ 11/14/2016 7:58:17 A,

Filter the Extension to only .csv. Note that both Course and Student files are

" CSV" files which are what we need.
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. |§| Content I AB- Name

inary | 2| Sort Ascending

El Sort Descending

LN Y [FE] (%] —

Remaove Empty

Text Filters *

3 3 3 3 3 3 3
=]
[T S T T S T T

Ok Cancel

Now the subset includes Course files and Students files which are different in
the structure. We have to apply transformations on each set

individually.

= Table.SelectRows(Source, each ([Extension] = ".csv"))

. =] contemt - 48 Extension E E‘% Date accessed - E Date modified ﬂ
imary Courses 2016 10 01 .csv L5 11/14/2016 3:10:41 AM 11/14/2016 3:11:36 AM
L5V 11/14/2016 8:13:15 AM 11/14/2016 8:13:15 AM
5V 11/14/2016 7:59-49 AM 11/14/2016 8:03:28 AM
s 11/14/2016 7:59:35 AM 11/14/2016 B:08:49 AM
11/14/2016 7:59:17 AM 11/14/2016 7:59:17 AM

Students Query

Because | don't want to repeat the process of getting all files from a folder,
and | want to split the data into two data sets; one for Students and another
one for Courses. I'll generate a REFERENCE from the main query. Right click on

the query (which called CSVs in my example), and select Reference.
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Queries [1]

| EB

Copy

Paste

> Delete

=[ Rename
Enable Load

Include In Report Refresh

Egy Duplicate
[l Reference

Mowve Te Group 3

This will generate a new query named as CSVs (2). This new query is NOT A

COPY of the first query. This is only a reference from the first query. Which

means if the first query changes, the source for this query will also change.

Rename this new query to be Student. Filter the Name column to everything

starting (or begins with) “Student”.

Queries [2]

B E| Content
%l Sort Ascending
il Sort Descending

Remove Empty

[Text Filters

ﬂ E’.‘:j;. Date ac
11/14/2¢
11,/14/3¢
11/14/2¢
11,/14/2¢
11/14/2¢

Equals...
Does Mot Equal...

(Select All)

Courses 2016 10 01 .csv
Courses 2016 11 0l.csv
Students 20160901.csv
Students 20161007.csv
Students 201671107.cav

Cancel

Begins With... ]

Does Mot Begin With...
Ends With...
Does Mot End With...

Contains...

Does Mot Contain...
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The reason that | don’t type it in the search box and use Text Filters specifically
is that the search box will filter the data statistically based on values that exist
in the current data set. If in the future new values (file names) comes in the
folder this won't consider that. However, the Text Filter will apply on any data
set because it will be filtered dynamically. (I'll write a post later to explain that

in details). In the Filter Rows window type in Student as a filter for begins with.

x
Filter Rows
» Basic Advanced
Show rows where: Name
begins with - Student -
* And Or
Ok Cancel
Now you will see only Students files.
fx = Table.SelectRows(Source, each Text.StartsWith([Name], "Student")) “
¥ ABC Name ABC Extension n E‘% Date accessed n E'-:EHE:' Date modified n E’% Date creatd
A Binary Students 20160901 _csv sV 11/14/2016 7:55:49 AM 11/14/2016 8:03:28 AM 11/14/2016
R Einary Students 20161001 csv L5V 11/14/2016 7:59:35 AM 11/14/2016 8:08:49 AM 11/14/2016
Bimary Students 20161101 csv L5V 11/14/2016 7:59:17 AM 11/14/2016 7:59:17 AM 11/14/2016

Click on the Combine Binaries icon on the header of the Content column to

combine all CSV files into one.

Queries [2]

B csvs
Students 20160901 csv
| % Student Students 20161001 csv L5V
tudents 20161101 csv
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After combining binaries, Power Query will also import the CSV into the table
and do automatic data type conversion. You can see all three steps in the

Query Editor.

fx = Table.TransformColumnTypes(#"Imported CSV", Query Settings

Columnl - ABC Column2 ﬂ ABC Column3 ﬂ ABC Column4

First Name Last Name City 4 PROPERTIES

Steve Mitchel Sydney Name

Jen Balmer Charlotte
First Name Last Name City
Johan lake Perth

4 APPLIED STEPS
Mike Stamford Wellington

Source
Filtered

Combinet

Ester Lombard Orlando
Lara Wayne Los Angeles
First Name Last Name City

Imported
Reza Rad Auckland

X Changed Type

Leila Etaati Auckland
John Michael Boston

Raymond lefferson Seattle

The data table needs a couple of changes before being ready. First; set the
column names. The first row has column names. So use the menu option of

" . n H
Use First Row As Headers” to promote the first row to be column headers.
W | | @~ = | Untitled - Query Edito
Home Transform Add Column View
=X D D D D D %Pruperties I:I L Y s 3 ¥ Data Type: Text = g
Ly Q)] L2 = DAdvanced Editor x EEH BEH El i % [ Use First Row As Headers E
Close & Mew Recent  Enter Data Source Manage Refresh Choose Remove Keep Remove Split Group 1
Apply~  Source ~ Sources * Data Settings Parameters ~  Preview - [] Manage ¥ Columns Columns = Rows~ Rows~ Column~ By 3 Replace Values

Close Mew Query Data Sources  Parameters Query Manage Columns Reduce Rows Sort Transform
Queries [2]

s 5 B -5 coumns Bl 4% coumna B

First Name Last Name City

| @ Student Steve Mitchel Sydney

Jen Balmer Charlotte

First Name Last Name City

Johan Jake Perth

This brings column headers;
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.'G; = Table.PromoteHeaders(#"Changed Typs")

B AE‘C First Name - ABC Last Name n AE‘C City -
Steve Mitchel Sydney

len Balmer Charlotte

First Name Last Name City

lohamn lake Perth

L (%] —

(S, B4

Mike Stamford Wellington

Ester Lombard Orlando

(=]

-

Lara Wayne Los Angeles

First Name Last Name City

Reza Rad Auckland
Leila Etaati Auckland
Jehn Michael Boston

Raymond Jefferson Seattle

Also, you need to remove all extra header rows from the combined data set.
There are some rows with “ID, First Name, Last Name, and City” as their values
which should be removed from the data set. You can remove them with a Text
Filter of Does Not Equal to on the ID column. Values should not be equal to
"ID" because every row with “ID" in the first column’s value is a header row

and should be removed.

Filter Rows

# Basic Advanced

Show rows where: ID

does not equal - (0] -

* And Or

oK Cancel

Now you have your cleaned data set for Students. Note that | have also

applied a data type conversion for column ID to type the whole number;
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B “Aﬂc First Name - ABC Last Name ﬂ ABC City ﬂ

1 12 Steve Mitchel Sydney

2 13 len Balmer Charlotte

3 21 lochan lake Perth

4 22 Mike Stamford Wellington
5 23 Ester Lombard Crlando

4] 24 lara Wayne Los Angeles
T 1 Reza Rad Auckland
8 2 Leila Etaati Auckland
g 3 lohn Michael Boston

10 4 Raymond Jefferson Seattle

Courses Query

The other entity is Course which we need to create as a reference from the

CSVs query. Create another reference from CSVs, and name it

Queries [3]

A csvs
@ Student

Courses 2016 1001 .csv

N Einary Courses 2016 11 01 csv £
@ Course N Einary Students 20160801 csv s
Students 20161001 csv a3

0,
m
=1

Students 20161101 csv

Course.

Create a Text Filter for Begins with on the Name Column with the value of:

“Course”
Filter Rows
+ Basic Advanced

Show rows where: Name

begins with - | Course M

And then you'll have only Course files. Combine Binaries on that.
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B TR B column2 [ AB- Column3 B & coumns [ 2% columns [ - |
A Course Mumber Department title Capacity Date
2 M Bl 5515 Training 30 2016/10/1
3 B Database Execution Plans 30 2016/10/15
LS Course Mumber Department title Capacity Date
5 [ Bl Power Bl Training 30 2016/11/1
[ 15 Database High Awvailability in a Day 30 2016/12/1

Same as Student query, apply transformations in this order;

« Promote headers with “Use First Row As Headers”

« Create a Text Filter on the Course Number Column that values does not
equal to “Course Number”.

« Apply data type conversion on Course Number and Capacity to Whole
Number and Date to Date.

Here is the final data set for course;

. 1;-'3 Course Number ﬂ ABC Department ﬂ ABC title ﬂ ];-'3 Capacity Date -
1 2 Bl 5515 Training 30 10/1/2016
2 3 Database Execution Plans 30 10/15/2016
3 12 Bl Power Bl Training 30 11/1/2016
4 13 Database High Availability in a Day 30 12/1/2016

Default Behavior: Enable Load

Now to see the problem, without any changes in the default load behavior,

Close the Query Editor and Apply changes.
S| H 2 - 5 | Untitled - Query Editor

Home Transform Add Column WView
Mew Recent  Enter Data Source Manag
Source * Sources * Data Settings Paramete
Mew Query Data Sources  Paramets

Queries [3]

PR csvs

ESE 123 Course Number

@ Student
|@ Course
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You will see that after the refresh, three queries loads in the model; Student,
Course, and CSVs.

Apply Query Changes

oy e
_avs

Creating connection in model..

" Student
Creating connection in model..

— i
_ourse

Creating connection in model..

Student and Course are expected tables in the model. However, CSVs is not
useful. We already fetched everything we wanted from the query, and this is
used as an intermediate query for loading Student and Course. Having CSVs

as a separate table in our model has two problems;

» B Course

» B Student

« one extra table; confusion for users
« extra memory consumption

The main issue is the memory consumption for this extra table. and normally
memory consumption will reduce the performance and brings a heavier load
to the model. In this example, CSVs table only has a few rows. But this is just a

sample data, in real-world examples, you might have intermediate tables with
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millions of rows. You need to remove every unused table from the Power BI

model to enhance the memory consumption.

What about Hiding from Report?

The first issue “"Confusion for users” can be solved by hiding the table from
report view. You can do that in the Relationship tab of the model, right click
on the CSVs table, and click on Hide from the report view. This method HIDEs
the table from the report view. However the table still exists, and it consumes
memory! It is just hidden. Hiding a table from the report view is good for
tables that you need for the modeling. For example, a relationship table (that
creates many to many relationships) should be kept in the model but be
hidden. Because it creates a relationship, but it is not useful for the report
viewer. Any other tables that are not used for a relationship and is not used

for reporting should be removed before loading into the model.

E Student = Course
Delete
Name x 3D ¥ Course Number -
+" Hide in Report View

Extension First Name Department

Rename R
Date accessed = Last Mame title

[&1] Maximize
d

Date modifie City 3 Capacity

W
| — .

Disable Load to Save Memory
Go back to Query Editor, and right click on CSVs query. You will see that by

default every query is checked as Enable Load.
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Queries [3]

= C
% Student PD?
aste
% Course

Delete

Rename

Enable Load ]
Include In Report Refresh

Duplicate

Reference
Click on the Enable Load to disable it. You will see a message saying that any
visuals attached to this query will not work after this change. Which is fine,
because this query is not used (and won't be) for any visualization. The
message is: "Disabling load will remove the table from the report, and any

visuals that use its columns will be broken.”
X

Possible Data Loss Warning

Disabling load will remove the table from the report, and any visuals
that use its columns will be broken.

Click on Continue, and you will see the load is disabled for the query now. The
query name will be also in [talic font illustrating that it won't be loaded into
the model. Note that query will be refreshed and if new files come to the
directory it will pass it on to Course and Student Queries. It just won't be

loaded into the model itself.
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Queries [3]

M csve _
@ Student : Copy

_ Paste
@ Course
2 Delete

Rename

Include In Report Refre

Eg Duplicate
[l Reference

You can also see in the View tab of Query Editor, on the Query Dependencies

that this query is the source of the other two queries. And in that view, it also

shows which query is load disabled.
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X

Query Dependencies

- c:\users\reza\skydrive\bl...

FH csvs

Load disabled

% Student % Course

layout - - ———+F—+ 4

Close

Now close and apply the Query Editor. This time you see that CSVs query
won't be loaded into the model. Your relationship tab and the report tab only

contains two tables; Course, and Student.

Fields

22 Course

Student
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Summary

In summary, you've seen how an easy tip can save the memory and enhance
the performance of the Power Bl model. Always remember that Query Editor is
your ETL (Extract, Transform, Load) engine. It will apply all transformations
before loading the data into the model, but once it finished the
transformation all queries will be loaded into the model, and they take
memory. By default, all queries are Enabled to Load into the model. Simply

change that for queries that are not required in the model.
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Watch Your Steps! Power Query Performance

Caution for Power Bl
Posted by Reza Rad on Aug 14, 2018

Watch your Steps!
Power Query
Performance Gaution
for Power Bi

| work with Power Query transformations every day these days, and | want to

share one simple, but critical caution with you. If you use Power Query a lot,
this tip can improve the performance of your transformation significantly. The
number of steps that you add in a query counts in the performance of your
data transformation (if you have too many steps), | like to show this to you
through an example. If you like to learn more about Power Bl and Power

Query, read the
Too Many Variables

This is a sample Power Query file, which in that | do a very simple

transformation. The transformation is adding one to the existing number.
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However, in this sample, we are doing it for thousands of steps! One step at a
time, we are adding thousands to a number. The main reason to do it this way
is to show you what is the performance you get when you have too many

variables (or let's say steps) in Power Query.
Here is my sample query:

1 let

2 a0=0,

3 al=a0+]7,

4 a2=al+],

5 a3=a2+]7,

6 ../

7 ... // each variable used in the next variable with a plus one
8 ../

9 a1808=a1807+1,

10a1809=a1808+1,

171a1810=a1809+1,

12a1811=a1810+1,

13a1812=a1811+1

14 in

15 ai1812
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l M| Advanced Editor O * l

Query o

let
ad= @, ~
al=al+1,
a2=al+l,
ad=al2+l,
ad=a3+1,
aS=ad+1,
ab=a5+1,
a7=a@6+1,
ab=ar+1,
a%=a8+1,
a18=ag+1,
all=ale+1,
alz=all+l,

l3=all+d, MANY variables defined, the logic is simple:

ald=ali+l,
al>-alé-d, plus one to the previous variable, but for
ale=als+l, -
al7-al6+1, thousands of variables
al8=al7+1,
al9=ald+1,
@28=al%+1,
a2l=a2d+1,
@22=a21+1,
a23=a22+1,
a24=a23+1,
a25=a24+1,
a26=a25+1,
a27=alZ6+1,
a28=a27+1,
a29=a28+1,
a38=a29+1,
all=a3o+l,
a32=a3l+l,
a33=ail+l,
aM=a3ii+l,
a35=a3d+1,
a36=a35+1,
a37=a36+1,

+/ No syntax errors have been detected.

Cone Cancel

The query above takes 15 minutes to run on my Surface Book 2 machine with
Core i7 CPU and 16GB memory! The 15 minutes that you cannot touch Power
Bl through it. It will not respond to your actions; you have to wait for that time
to see the result after that.

Oh! That is a long time for a query that adds one value in every step. Let's see
how the resources consumption is in the system with Power Bl Desktop and

Power Query running. Here it is only halfway through:
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1 Task Manager — O X
File Options View

Processes Performance App history Startup Users Details Services

T 96% 91%

Name Status CPU Memory
Vl H Power Bl Desktop (10) 754% 7,117.4 MB ~
Ll Microsoft Power Bl Desktop _~~  275%  6,029.1 MB

18.3% 253.3 MB
14.7% 256.0 MB
14.5% 253.5 MB

Microsoft Mashup Evaluation Container
Microsoft Mashup Evaluation Container
Microsoft Mashup Evaluation Container

SEEIER T resource consumption even if s AT
£ variable contains a single value, Gl | e il
CefSharp.Bro but too many Varlables 0% 59.9 MB
CefSharp.Browse < 0% 3.7 MB
Console Window Host 0% 49 MB
Microsoft SQL Server Analysis Services 0% 37.0 MB

Uh! Even with a simple calculation like adding one to a number | had over
10GB memory consumption and 70% CPU usage for a long period! What do
you think caused it? The number of variables of course. There is nothing else
in this query.

Having too many variables, or too many steps, cause performance issues.
Power Query allocates memory for every variable, and memory

consumption raises significantly. The processor also takes lots of time to
process that number of variables through the Power Query Engine.

Of course, this example was an exaggerated example of too many variables.
You would never have 1,800 variables. However, this example also was on a
variable with a single simple numeric value. In most of the cases, your
variables are tables with many data rows and columns. So this can happen in a
real-world scenario for you even with hundreds of steps or variables. You need
to watch the number of variables in other words.

Too Many Variables will cause performance issue!
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What is the Solution?

Well, if the number of variables is the cause of the issue, the remedy would be
reducing the number of variables in the first place. If | change the query above

to this one below, | get the result in less than a second!

Query1 o

a0=0,
al= ((CCOCCCCCOOEEECCaOqeeeCeeqCeeCeerCeCaeaqCCCeaCCCeCCCeCCCCeCeeCCaeCeeCaCeeCeCeCeCCCCCCCCCaeeCCCCCCCC(((((ae)+1)+1)+1)+1)+1)+1)+1)+1)+1)+1)+1)+1)+1)+1) +1)+1)+1)+1)+1) +1)+1)+1)+1)+1)+1)+1)+1)+1)+1)+1)+1)+1)+1)+1)4
a2= ((CCCOCCCOCOCErreaeqeeCeeeqeCCreareCCeerrCrCeeeqCCrereqCCereqCeCeaeqCeCCeeqeeeeeCCereqeCeeeeqeCCCeereCCCearCCCCeeCqCCe(((((a1)+1)+1)+1)+1)+1)+1)+1)+1)+1)+1)+1)+1)+1)+1)+1)+1)+1)+1)+1)+1)+1)+1)+1)+1)+1)+1)+1)+1)+1)+1)+1)+1)+1)+1)4
a3= ((CCCOCCCCCCOCCCCCaCqCCCCedqCCCCeaqCCCeearCCCcdqCCreCeqCCCeadqCCCeeCCCCCeCqCCCeCCCCCeeqeCCeeqCCCCedCCCCCCaCCCCCCeCCCCCC(((((a2)+1)+1)+1)+1)+1)+1)+1)+1)+1)+1)+1)+1)+1)+1)+1)+1)+1)+1)+1)+1)+1)+1)+1)+1)+1)+1)+1)+1)+1)+1)+1)+1)+1)+1)4
3= (CCCCOCOOCCOCEOOCaEqEOCeeeqOCCCeaqCeCCerqCOCCeeqCCCeeqCCrereqCeCeeeqCeCCeeqeeeeeeqCeeeqeeCeeqeqCeerCqeerCqqeeCqCCee(((((a3)+1)+1)+1)+1)+1)+1)+1)+1)+1)+1)+1)+1)+1)+1)+1)+1)+1)+1)+1)+1)+1)+1)+1)+1)+1)+1)+1)+1)+1)+1)+1)+1)+1)+1)4
a5= ((CCCOCCCCCCOCCCCeCCCCeeaCCCCedqCCCeaqCCCeddCCCeCeCCCeCdCCCCeCCCCCaCCqCCCeCeCCeeqeCCCeqCCCCdCCCCCCaCCCCCeCCCCC({((((ad)+1)+1)+1)+1)+1)+1)+1)+1)+1)+1)+1)+1)+1)+1)+1)+1)+1)+1)+1)+1)+1)+1)+1)+1)+1)+1)+1)+1)+1)+1) +1)+1)+1)+1)4
6= ((CCCOOCOCCCECerreaeqCCeeeqCCCeeaqCeCCeeqCeCCeeqqreeqCqCereqCCeeqqCeeereCreqCereCeeCeeeqeeCeerCCeeerC(eeCqCCCee(((((as)+1)+1)+1)+1)+1)+1)+1)+1)+1)+1)+1)+1, )+1)41)+1)41)+1)41)+1)+1)+1)+1)41)+1)51)+1)+1)+1)+1)+1)+1)+1)+1)+1)4
a7= ((CCCOCCCCCOCOECCaqCCCCaCCCCeaCCeCeeaqCeCeaqCeCereqCCerdCCCerCCCaCCCCCeCeCCeCeCCCeqCCCCarCCCCCCCCCCCCCCCC({((((a6)+1)+1)+1)+1)+1)+1)+1)+1)+1)+1)+1)+1)+1)+1)+1)+1)+1)+1)+1)+1)+1)+1}+1)+1)+1)+1)+1)+1)+1)+1)+1)+1)+1)+1)4
a8= (((COCCCCCOOCEOCCaCEECCeeCCeeCeaCeCeaCeCaCCCaeCCCCeCCCCCeeeCeeeeCeCeCeCeCeeCCCCCCaeeCCCECCC((((a7)+1)+1)+1)+1)+1)+1)+1)+1)+1)+1)+1)+1)+1)+1) +1)+1)+1)+1)+1) +1)+1)+1)+1)+1)+1)+1)+1)+1)+1)+1)+1)+1)+1)+1)4
a9= ((CCCOCCCCCCOCECCECCCCeedCCCCeedqCCCeedqCCeeadCCCeCedCCerdqCCCeaCCCaCCCCCeCrCCeereCCCeeqCCCCeeCCCCeaCCCCeeCCCCCC{((((ad)+1)+1)+1)+1)+1)+1)+1)+1)+1)+1)+1)+1)+1)+1)+1)+1)+1) +1)+1)+1)+1)+1)+1)+1)+1)+1)+1)+1)+1)+1) +1)+1)+1)+1)4
a18= ((CCOCCOCECeqerreaeqeCeeaqaeCCeaqCCCeerreeCeaeqereeqCrCeaeqCeCeaeqCCCeeerereeeereqeereeeqeCearCCeereCCeeeCeCCCee((((((ag)+1)+1)+1)+1)+1)+1)+1)+1)+1)+1)+1)+1)+1)+1)+1)+1)+1)+1)+1)+1)+1)+1)+1)+1)+1)+1)+1)+1)+1)+1)+1)+1)+1)+1)
a1e]

< Variables combined, and reduced to only a few numbers >
V' No syntax errors have been detected,

Done Cancel

The query above runs in less than a second, vs. the previous query that took
15 minutes to run! The only difference is the number of variables. So here is
the take away for this post:

Watch the number of variables (steps) in Power Query, If too many
variables, then best to combine some of them

Important Note: | am not saying that you have to combine all your variables.
You will not usually see performance issues with less than a hundred variables;
this problem starts to appear when the number goes beyond that. One critical
point you need to consider is that if you combine variables, then debugging
or troubleshooting or maintenance of the code would be harder as well. So

use this solution only if needed.
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Part VII: Power Query Use Cases
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Create a Date Dimension in Power Bl in 4
Steps — Step 1: Calendar Columns

Posted by Reza Rad on Aug 28, 2017

Power Bl Date Dimension
Step 1: Calendar Columns

| have written multiple blog posts so far about creating a date dimension.
However, | still get the question about how to create a date dimension. In this
series of blog posts, | am going to explain in details how you can create a
date dimension easily in Power Bl (based on Power Query). This date
dimension will be configurable with start and end date will have fiscal calendar
columns, and most importantly will have public holidays fetched live. In this
first step, we are creating the based for the date dimension for calendar dates.

If you like to learn more about Power BI; read

Introduction

| wrote many years ago about and
after a while another post to
. I have also written another blog post about the
. In the above posts, |

just provided the script to create the date dimension, but | never explained the
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procedure. | feel the need that people would like to know how to create the
date dimension. So, in this blog series | am going to explain in details from
end to end; how to create a date dimension in Power Bl using Power Query. At
the final post, | will provide the whole script to generate date dimension.

Why Power Query?

When it comes to creating the date (or calendar) dimension in Power BI, there
is always a question: Should | create the dimension with Power Query or DAX?
This is a very good question to ask. It means that you know that there are
multiple ways of creating it. What is the difference? The answer is that for
many scenarios these are similar. So, it might not be different to use Power
Query or DAX for it. However, there is a big difference.

Power Query can fetch data from live web APIs. This functionality gives you
the power to fetch public holidays live from an API. You cannot do this with
DAX! Apart from this big difference, the majority of other requirements can be
done with both; you can write calculations in both M or DAX to get calendar
columns as well as fiscal columns. In many scenarios, public holidays play an
important role in analyzing data. You would like to know how the sales were
on holidays compared to other holidays, etc.

On the other hand side; some people refer to creating date dimension in DAX
is easier. Well, that is not a true statement. You can easily copy the whole M
script into a new Power Query blank query, and that generates a date
dimension for you. As simple as copying DAX expression.

So, based on explanations above, | am going to create the date dimension in

Power Query
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Getting Started

For building this date dimension, you don’t need any based data set. We will
build it from scratch. All you need is to know start year and end year for the
date dimension. Let's start building the dimension;

Create a new Power Bl Desktop file, start with getting Data -> Blank Query
al | H £4 - 5 | Untitled - Power Bl Desktop

Home View Modeling
Cut D el * (
E Q)] e

Copy
Paste ) Get | Recent Enter Edit Refresh  Solution Par
Format Painter | Data~ |Sources = Data Queries = Templates Sho

Clipboard Most Common ta Resources

7

Kﬁ Excel

|

Power Bl service

3

SOL Server

Analysis Services

Text/CSV

Web

OData feed

Elank CQuery

sl [ s s R

More..| write a query from scratch.

Blank Query means query will return an empty string. Then you will be
redirected to Query Editor window. We will use this query as a base for our

date dimension.
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Parameters

Let's create parameters for Start Year and End Year. For creating every

parameter, click on Manage Parameters, and then New Parameter.
ol | | - = | Untitled - Query Editor

Home Transform Add Column View

[ i — |
EXI | 1 D &y E‘&Prnps
- ) ¥ L LT advai

Close & Mew Recent  Enter Data source Manage Refresh

Apply*  Source > Sources~ Data settings Parameters *|| Preview £ Manz
Close MNew Query Data Sources Manage Parameters ery

Edit Parameters

Queries [1 l ]
[ ] Mew Parameter

A% Queryl

rRADACAD

Create one parameter for StartYear with the data type of decimal, and the

default value of that you want as a start year

Parameters

Mew Mame
123  StartYear > Startyear

Description

¥ Required

Type
Decimal Mumber -

Suggested Values

Any value M

Current Value

| 2000

x
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Then create another parameter for EndYear with the same configuration. Now

you should have both in the list of queries;
ol | | &~ = | Untitled - Query Editor

Home Transform Add Column View
i 6o B [ I
- Q)] & =

Close & MNew Recent  Enter Data source Manage Refresh
Apply*  Source = Sources~ Data settings Parameters*  Preview -
Close MNew Query Data Sources  Parameters

Queries [3]

Current Value

A% Queryl

B
Manage Parameter

| B EndYear (2030)

You can always change the value of parameters easily later.

First Step: Build the Base Query

Click on Query1 generated few steps ago. Then go to View Tab, and select

Advanced Editor to see the M query in details;
#l | (5 & - < | Untitled - Query Editor

Home Transform Add Column View

«| Formula Bar Monospaced ] Anways allow D =

| Show whitespace lEr =

Query Goto Advanced Query
Settings Column Editor Dependencies
Layout Data Preview Columns Parameters Advanced Dependencies

Queries [1]

A% Queryl

Let's generate the start date based on start year. And let's consider the first
day of January as the start date. This script will give you a start date:
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1let

2 StartDate = #date(StartYear,1,1)
3in

4  StartDate

The same thing applies for the end date. However, end date would be 31st of
December for the end year;

1let

2 StartDate = #date(StartYear,1,1),
3 EndDate = #date(EndYear,12,31)
4in

5 EndDate

To generate the base query we need to know how many days exists between

these two dates;

Subtracting two dates from each other will return a Duration data type, then
from Duration data type, we can fetch a number of days using Duration.Days
Power Query function;

1let

2 StartDate = #date(StartYear,1,1),

3 EndDate = #date(EndYear,12,31),

4 NumberOfDays = Duration.Days( EndDate - StartDate )

5in

6 NumberOfDays

Now that we have the number of days between two days, we can use a

generator to create a list of dates.
Date Generator

Generators are functions that return a list. The List.Dates is a function that
returns a list of dates from the start date for a number of occurrences based
on duration. Here is the syntax of using this function;

List.Dates(<start date>,<occurrence>,<duration>)
In our example, start date and occurrence is clear. Duration would be
#duration (1,0,0,0) meaning one day at a time. Other parameters of the
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duration data type are an hour, minute, and second. So here is the change in
query:
1 = List.Dates(StartDate, NumberOfDays+ 1, #duration(1,0,0,0))

The reason to add one to the number of days is that the difference is not
including both dates. So adding one day will include the last date as well.
So far the query is as below;

1let

2 StartDate = #date(StartYear,1,1),

3 EndDate = #date(EndYear,12,31),

4 NumberOfDays = Duration.Days( EndDate - StartDate ),

5 Dates = List.Dates(StartDate, NumberOfDays+ 1, #duration(1,0,0,0))
6 in

7/ Dates

the result would be a list of dates;
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o H e List Tools

Home Transform Add Column View |[ Transform L

B, B [-fRemove Duplicates 2] O

(= Reverse ltems g 2z
Keep Remove Statistics
ltems = Iltems - <

Sort  Mumeric List

Manage ltems

Queries [3]

| OQuery1 1/01/2000
E 2/01/2000
B 3 3/01/2000
4/01/2000
5/01/2000
6/01/2000
7/01/2000
8/01/2000
9/01,/2000
10/01,/2000
11/01/2000
12/01/2000
13/01/2000
14/01/2000
15/01/2000

Because the result is in a list format, and List in Power Query only can have
one column, we need to convert it to the table to be able to add extra
columns to it. Converting to table is an easy transformation in List Tools ->
Transform tab -> To Table. When converting to a table, you can choose
delimiter and some configuration. Leave these configurations as default and
click on OK.
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X

To Table

Create a table from a list of values.

Select or enter delimiter

Mone b

How to handle extra columns

Show az errors -

OK Cancel

After converting it to the table, rename the column to FullDateAlternateKey,

and change the data type of that to Date
ol | | &~ = | Untitled - Query Editor

Home Transform Add Column View
Z GRBE G 5 B
Ty g
- 13 = [=] Advanced Editc

Close & MNew Recent  Enter Data source Manage Refresh
Apply*  Source = Sources~ Data settings Parameters> Preview~ [ Manage ~
Close MNew Query Data Sources  Parameters Query

Queries [3] J = Table.TransformCe

| @ Queryl

1/01,/2000

E 2/01/2000
B 3 3/01/2000

4/01/2000
5/01/2000
6/01/2000
7/01/2000
8/01/2000
9/01/2000
10401 720800

Next Step: Adding Extra Calendar Columns

Congratulations! You have done the first step. First step was creating the base
query. Now that we have a column of all dates, then it is easy to add calendar

columns to it. Click on FullDateAlternateKey column and then from Add
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Columns Menu, under Date and Time Transformation, from Date section select

Year

ery Editar

| Add Column e«

| [EI Conditional Column .A/(;. [v4] Merge Columns 10 _EITrigonometry E
i -
I Index Column = * 455 Extract = 4'8 Rounding
stom . Format Statistics Standard Scientific — . Date | Time Duration
n [ Duplicate Column - 5 Parse Informatlon -

ral From Text From Number Age
Date Only

Parse

Year

Month
Create a new
Quarter the year corre
Week Date/Time val
column.

Day

Subtract Days
Combine Date and Time
Earliest

Latest

Bd 12 vear
L 1/01/2000 2000
2 2/01/2000 2000
3 3/01/2000 2000
4 4/01/2000 2000
5 5/01/2000 2000
6 6/01/2000 2000
7 7/01/2000 2000
8 8/01/2000 2000
9 9/01/2000 2000
10 10/01,/2000 2000
11 11/01/2000 2000
2 12/01/2000 2000
12 13/01/2000 2000
14 14/01/2000 2000
15 15/01,/2000 2000
16 16/01/2000 2000
17 17/01/2000 2000
8 18/01,/2000 2000
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Continue the process to add all calendar columns you want. More you add in

this step will give more slicing and dicing power later in Power BI. for creating

rRADACAD

every column; select FullDateAlternateKey column first, then from Add Column

tab, date transformations, select the column you want.
- Query Editor
Add Column

sfarm View

EEI Conditional Column Merge Columns Trigonometry

'A*ﬁ: -

T

T Index Column =

° 45 Bxtract +

P8 Rounding

e Custom i Farmat Statistics Standard Scientific . Date | Time Duration
nction [t Duplicate Column - Farse Information -
General From Text From Number Age
|
Date Only
= Table.AddColumn{#"Inserted Day of Year", "Day Mame", each Date.DayOfieekN type text)
Farse
- 1.2 Month - ABC Month Name - 1.2 Quarter - Year [l of Month - 1.2 Day
1 1/01/2000 2000 1 January 1 Month N ——
2 2/0172000 2000 1 Janua 1
/03/: i Quarter 4 Start of Month
3 3/01/2000 2000 1 January 1
Week 4 End of Month
4 4/01/2000 2000 1 January 1
Day L4 Days in Month
5 5/01/2000 2000 1 January 1
Subtract Day M f Month
6 6/01/2000 2000 1 January 1 el iEE ame of Mon
- Combine Date and Time
7 7/01/2000 2000 1 January 1 it nente:
£/01,/2000 2000 1 January 1 Earliest the name of th
corresponding
9/01/2000 2000 1 lanuary 1 Latest value in the sal
10/01/2000 2000 1 January 1 gl gl
11/01/2000 2000 1 January 1 & &
12/01/2000 2000 1 January 1 & &
121 /nnn N T lamuans 1 2 2

| would recommend all columns below to be added:
Month, Month Name, Quarter, Week of Year, Week of Month, Day, Day of
Week, Day of Year, Day Name

Here is the final query so far:

. LT R 12 vear Bl 12 Momh Bl A% MonthName B 12 Quarter Bl 12 WeekofYear B 12 Weekofmonth |12 pay Bl 12 payorweek [l 12 Dayorvear | A% Dayname B
1 1/01/2000 2000 1 January 1 1 1 1 6 1 Saturday
2 2/01/2000 2000 1 January 1 z 2 2 0 2| Sunday
3 3/01/2000 2000 1 January 1 2 2 3 1 3 Monday
4 4/01/2000 2000 1 January 1 z 2 4 2 4| Tuesday
5 5/01/2000 2000 1 January 1 2 2 5 3 5 Wednesday
[ 6/01/2000 2000 1 January 1 z 2 6 4 6 Thursday
7 7/01/2000 2000 1 sanuary 1 H 2 7 5 7 Friday
8 5/01/2000 2000 1 January 1 H z 8 & & Satwrday
9 5/01/2000 2000 1 January 1 3 3 E] 0 9 Sunday
10 10/01/2000 2000 1 January 1 E 3 10 1 10 Monday
11 11/01/2000 2000 1 January 1 z z 11 2 11 Tuesday
12 12/01/2000 2000 1 January 1 3 3 12 3 12 Wednesday
13 13/01/2000 2000 1 January 1 2 2 13 ] 13 Thursday
14 14/01/2000 2000 1 January 1 3 3 14 5 14| Friday
15 15/01/2000 2000 1 January 1 2 2 15 6 15 Saturday
16 16/01/2000 2000 1 January 1 4 4 16 0 16 Sunday
17 17/01/2000 2000 1 January 1 4 4 17 1 17 Monday
18 18/01/2000 2000 1 January 1 4 4 18 2 18 Tuesday
19 15/01/2000 2000 1 January 1 4 4 19 E 19 Wednesday
20 20/01/2000 2000 1 sanuary 1 ] 4 20 4 20 Thursday
21 21/01/2000 2000 1 January 1 4 4 21 5 21 Friday
22 22/01/2000 2000 1 January 1 ] 4 22 6 22 Saturday
23 23/01/2000 2000 1 January 1 5 5 23 0 23 Sunday
24 24/01/2000 2000 1 January 1 5 H 24 1 24 Monday
25 25/01/2000 2000 1 January 1 5 5 25 H 25 Tuesday
26 26/01/2000 2000 1 January 1 5 H 2 z 26 Wednesday
27 27/01/2000 2000 1 January 1 5 5 27 4 27 Thursday
28 28/01/2000 2000 1 January 1 5 H 28 H 28 Friday
L] 25/01/2000 2000 1 January 1 5 5 29 6 29 Saturday
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Script

Here is the script of date dimension so far;

let

StartDate = #date(StartYear,1,1),

EndDate = #date(EndYear,12,31),

NumberOfDays = Duration.Days( EndDate - StartDate ),

Dates = List.Dates(StartDate, NumberQOfDays+ 1, #duration(1,0,0,0)),
] #"Converted to Table" = Table.FromList(Dates,
5 Splitter.SplitByNothing(), null, null, ExtraValues.Error),

#"Renamed Columns" = Table.RenameColumns(#"Converted to
Table" {{"Column1", "FullDateAlternateKey"}}),

#"Changed Type" = Table.TransformColumnTypes(#"Renamed
Columns" {{"FullDateAlternateKey", type date}}),

#"Inserted Year" = Table.AddColumn(#"Changed Type", "Year", each
Date.Year([FullDateAlternateKey]), type number),

#"Inserted Month" = Table. AddColumn(#"Inserted Year", "Month", each
Date.Month([FullDateAlternateKey]), type number),

#"Inserted Month Name" = Table.AddColumn(#"Inserted Month",
"Month Name", each Date.MonthName([FullDateAlternateKey]), type
text),

#"Inserted Quarter" = Table. AddColumn(#"Inserted Month Name",
"Quarter", each Date.QuarterOfYear([FullDateAlternateKey]), type
number),

#"Inserted Week of Year" = Table. AddColumn(#"Inserted Quarter",
"Week of Year", each Date.WeekOfYear([FullDateAlternateKey]), type
number),

#"Inserted Week of Month" = Table.AddColumn(#"Inserted Week of
Year", "Week of Month", each
Date.WeekOfMonth([FullDateAlternateKey]), type number),

#"Inserted Day" = Table. AddColumn(#"Inserted Week of Month",
"Day", each Date.Day([FullDateAlternateKey]), type number),

#"Inserted Day of Week" = Table. AddColumn(#"Inserted Day", "Day of
Week", each Date.DayOfWeek([FullDateAlternateKey]), type number),

O 0 N 1 N W

1

— — = =
w N S

15
16

18
19
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#"Inserted Day of Year" = Table. AddColumn(#"Inserted Day of Week",
"Day of Year", each Date.DayOfYear([FullDateAlternateKey]), type
number),

#"Inserted Day Name" = Table. AddColumn(#"Inserted Day of Year",
"Day Name", each Date.DayOfWeekName([FullDateAlternateKey]), type
text)
in

#"Inserted Day Name"

Summary

In this post, you have seen how easy it is to create a date dimension. The date
dimension that we have created in this post is configurable via parameters.
You can change parameters for the start date and end date and refresh the
query to see a change in the result. This date dimension only had calendar
columns, but in the next blog post I'll explain how to add fiscal columns to it,
and in the blog post after that, I'll explain how to add public holidays to it.

Stay tuned for next posts.
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Create a Date Dimension in Power Bl in 4
Steps — Step 2: Fiscal Columns

Posted by Reza Rad on Sep 6, 2017

Calendar Year Calendar Month Fiscal Year Fizcal Period
2017 1 2017 10 _
017 2 2017 11 A

2017 3 2017 12
7 4 2017 1
2017 5 M7 2
am7 B 2007 3
2017 7 2018 4
2017 B ks 5
017 9 2018 6
2017 10 018 i
W17 11 puaty 8
7 12 2018 9

Power Bl Date Dimension Step 2: Fiscal Columns

In , | explained how to create the base query
with calendar columns. In this post, | will explain how to add fiscal columns
calculated in the date dimension. Many business reports generate on a fiscal
year, fiscal quarter, and fiscal period, so having fiscal columns is an important
part of a date dimension. For creating the calculation for fiscal columns, | will
use generic calculations that works perfectly for all scenarios (when you have
any particular month as the start of the fiscal year). To learn more about Power

Bl: read
Prerequisite

For this post, you need to complete
The parameter for Fiscal Year Star

Because | want the configuration to be dynamic, and | want to be able to
change the fiscal year start to any month, and it works perfectly fine, so | am
going to create a parameter for fiscal year start. In Query Editor, create a new
parameter. Name it StarOfFiscalYear. This will hold the month value which is

the start of fiscal year.
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Parameters
Mew
123 StartYear
123 EndYear
123 StartOfFiscalYear X

Mame
StartCfFiscalYear
Drescription

The Manth value which is start of fiscal year. for
example: if start is July, then the value here should be 7.

# Required
Type

Decimal Number M
Suggested Values

Any value M

Current Value

ki

After creating the parameter, then we can start applying the logic for every

fiscal column as a new custom column.
Creating Fiscal Columns

We do not have built-in functions to calculate fiscal columns. However,

calculations are easy. We will go through it one by one, and you will see how

the logic can be implemented.

Fiscal Year

The first and easiest one is to calculate Fiscal year. Consider that months 7

(July) is the start of fiscal year, then we should have this;
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Calendar Year Calendar Month Fiscal Year

2017 1 2017 Startiof/RiscallYear: July

2017 2 2017

2017 3 2017

2017 4 2017

2017 5 2017 % )
2017 6 2017 ' ' ! !

2017 7 2018

2017 a8 2018

2017 9 2018

2017 10 2018 )|
2017 11 2018 [ | [ [

2017 12 2018

As you can see in the image above; June 2017 considered as the fiscal year
2017. However, July 2017 is part of the fiscal year 2018. So the simple logic
can be like this:

if (calendar month > = fiscal year start)

then fiscal year = calendar year

else fiscal year = calendar year + 1

This code is pseudo code. Don't write that exactly in M! Let's now implement it
in M;

Create a Custom column in Date Dimension Query (I've explained how to

create that query in the ),
il | | 2 - 5 | Date Dimension_Step2 - Query Editor

Home Transform Add Column View
fz Conditional Column ..
= | Bl | w1

A Index Column =

Column Fromy Custom [wvoke Custom ] Format
Examples * | Column | Function CDuplicate Column -
General Frc

Queries [4]

FullDateAlternateKey -

1/01,/2000

E 2/01./2000
In a custom column you can write your M code as below;

| @ Date Dimension

512|Page


http://radacad.com/create-a-date-dimension-in-power-bi-in-4-steps-step-1-calendar-columns
http://radacad.com/wp-content/uploads/2017/09/2017-09-06_10h20_28.png
http://radacad.com/wp-content/uploads/2017/09/2017-09-06_10h26_12.png

.
"
Power Bl from Rookie to Rock Star — Book 3: Power Query and Data Transformation in Power Bl RADACAD

1 if [Month]>=StartOfFiscalYear
2 then [Year]+1
3else [Year]

Custom Column

MNew column name

| Fizcal Year

Custom column formula:

=1if [Month]:=StartOfFiscalyear
then [Year]+l
else [Year]

This is the M version of the same logic you've learned above.
After creating every custom column, make sure that you change its data type

to the proper one. For this; change it to the Whole Number.
Fiscal Period or Month

Calculating fiscal period or month is following the same IF expression logic.

But different calculation this time. Here are some samples;

Calendar Year Calendar Month Fiscal Year Fiscal Period

2017 1 2017 7
2017 2 2017 8 Fiscal Period=Calendar Month +&
2017 3 2017 g
2017 a 2017 10
2017 5 2017 11
2017 6 2017 12

Fiscaf Period=Calendar Month -6

So as an example; June 2017 is Fiscal period 12 of the fiscal year 2017. July

2017 is fiscal period 1 of the fiscal year 2018. As you can see the logic above; if
calendar month is before fiscal year start month, then we add 6 to the
calendar month to get the fiscal year, otherwise; we'll reduce six from it.

What is 6? Where is this value coming from? Let's look at another example;
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In this example; assume start of the fiscal year is in April (month 4);

Calendar Year Calendar Month Fiscal Year Fiscal Period
Fiscal Period=Calendar Month+a

2017 1 2017 10
2017 2 2017 11

2017 3 2017 12

. Fiscal Period=Calendar Month-=

Well, that made it more difficult. Didn't? Now we have two numbers;
sometimes plus 9, sometimes minus 3! Don't be afraid the logic is simple. Here
it is the logic;

If the calendar month is greater than or equal to fiscal year start, then we can
say; Calendar Month — (Fiscal Year Start — 1)

if otherwise; we can say; Calendar Month + (12 — Fiscal Year Start + 1)

So, is how to implement it;

Create a new Custom Column for Fiscal Period. Put the code below there;
1if [Month]>StartOfFiscalYear

2 then [Month]-(StartOfFiscalYear-1)

3 else [Month]+(12-StartOfFiscalYear+1)

Custom Column

Mew column name
| Fiscal Period

Customn column formula:

=if [Month]>=5tart0fFiscalYear
then [Manth]-(StartOfFiscalYear-1)
glse [Month]+(12-5tartOfFiscalYear+l)
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Fiscal Quarter

Calculating the fiscal quarter should be easy when you have the fiscal period.
You can start with dividing by 3. Then Round the value Up to get the fiscal
quarter. Here is how to do it;

Click on Fiscal Period Column (calculated from the previous step), then go to

Add Column, from Number Column, select Divide under Standard;
i = | Date Dimension_Step2 - Query Editor

ome Transform Add Column ew
E ; EEI Conditional Column .F\/C.'. Merge Columns 103 ATrigonometry <
2 U
Jx ¢ Index Column = T AES Extract - 8 Rounding ~
1 Custom Invoke Custom . Format Statistics |Standard | Scientific . Date  Time Duration
Column  Function  CpgDuplicate Column - Parse - Information -
General From Text Add Fram Date & Time

Multiply

= Table.TransformColumnTypes(#"Add

|-

Subtract

EE. 2 Day of Week ﬂ 1.2 Day of Year - ABC Day Nam: 4 ST - Fiscal Period 1 1

& 1 Saturday D S 7
Create a new column that contains

o 2 Sunday mM the values in the first selected 7

1 3 Monday column divided by the values in the 7
Pé  second selected column. If a single

N 4 Tuesday p column is selected, the new 7

column divides each value in the

3 5| Wednesday selected column by a specified 7

4 & Thursday value, 7

5 7 Friday 2000 7

& R Saturdau 20nn 7

Divide it by 3 (number of months in each quarter);
Divide
Enter a number by which to divide each value in the column.

Value

RIE

OK Cancel

The result will be a column with values that in some cells have decimal places.
We need to Round Up this. Click on this column, go to Transform tab, under

Number transformation from Rounding, select Round-Up.
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i~ 5 | Date Dimension_Step2 - Query Editor

1ome Transform ed Column View

j gE Transpose Data Type: Decimal Number = {,2 - Eﬂ - | o /(;. Merge Columns XO [+]—] 103 | Trigonometry ~ Dat
— - o - i
I:E Reverse Rows 7 Detect Data Type m' F“!ﬂ' |— —l 1“3; Extract = > =) 3 Tim
First Row m Split  Format Statistics Standard Scienti
eaders - . CountRows =[] Rename 2. f Column~ = Parse - - - Round Up o Dur
Table Any Column Text Column Mumber Colu Round Down e &T

Round...

5y

8. 1 of Year - A8 Day Name - 123 Fiscal Year - 123 Fiscal Period
1 Saturday 2.333333333
~
2 | Sunday 2.333333333

4 PROPERTIES

Name

Note that this last transformation is coming from Transform Tab to avoid extra

column creation. After this change, then rename the column to Fiscal Quarter;

AB- Dayname B 123 Fiscal Year B 12 Fiscal Period (-] Fiscal Quarter

Saturday 2000 i 3
)
Sunday 2000 7 3
Monday 2000 7 3
Tuesday 2000 r 3
Wednesday 2000 7 3
Thursday 2000 7 3
Friday 2000 7 3
Saturday 2000 i 3
Sunday 2000 i 3
Monday 2000 7 3
Tuesday 2000 7 3
Wednesday 2000 r 3
Thursday 2000 7 3
Friday 2000 F 3
Saturday 2000 r 3
Sunday 2000 i 3
Monday 2000 i 3
Tuesday 2000 7 3
Wednesday 2000 7 3
Thursday 2000 r 3
Friday 2000 7 3
Saturday 2000 7 3
sunday 2000 r 3
Monday 2000 i 3
Tuesday 2000 i 3
Wednesday 2000 7 3
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Fiscal Week

Fiscal week calculation is a bit different from other calculations. Not all
business work on fiscal week basis, for example, a business on football league
or sports league would work on a weekly basis. This has some varieties. One of
them is that a business can say their fiscal year starts at the very first Monday
of July each year. Another company might say they have a pre-defined date as
the start of fiscal year. So, it depends on the business, the logic is different.
The example that | showed you so far is a generic example. Because Fiscal
week calculation itself is quite a bit off topic. I'm going to explain that in
another post.

Code of this example

The whole script of M for Date dimension in this example is as below;

1 let

2 StartDate = #date(StartYear,1,1),

EndDate = #date(EndYear,12,31),

NumberOfDays = Duration.Days( EndDate - StartDate ),

Dates = List.Dates(StartDate, NumberOfDays+1, #duration(1,0,0,0)),
#"Converted to Table" = Table.FromList(Dates,

7 Splitter.SplitByNothing(), null, null, ExtraValues.Error),

8 #"Renamed Columns" = Table.RenameColumns(#"Converted to

9 Table"{{"ColumnT1", "FullDateAlternateKey"}}),

10 #"Changed Type" = Table.TransformColumnTypes(#"Renamed

11 Columns",{{"FullDateAlternateKey", type date}}),

12 #'Inserted Year" = Table AddColumn(#"Changed Type", "Year", each
13 Date.Year([FullDateAlternateKey]), type number),

14 #"Inserted Month" = Table.AddColumn(#"Inserted Year", "Month", each
15 Date.Month([FullDateAlternateKey]), type number),

16  #"Inserted Month Name" = Table.AddColumn(#"Inserted Month",

17 "Month Name", each Date.MonthName([FullDateAlternateKey]), type
18 text),

o L N W
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19  #"Inserted Quarter" = Table AddColumn(#"Inserted Month Name",
20 "Quarter", each Date.QuarterOfYear([FullDateAlternateKey]), type
21 number),
22  #"Inserted Week of Year" = Table. AddColumn(#"Inserted Quarter",
23 "Week of Year", each Date.WeekOfYear([FullDateAlternateKey]), type
24 number),
25  #"Inserted Week of Month" = Table. AddColumn(#"Inserted Week of
26 Year", "Week of Month", each
27 Date.WeekOfMonth([FullDateAlternateKey]), type number),
28 #'"Inserted Day" = Table.AddColumn(#"Inserted Week of Month",
29 "Day", each Date.Day([FullDateAlternateKey]), type number),
30 #"Inserted Day of Week" = Table.AddColumn(#"Inserted Day", "Day of
37 Week", each Date.DayOfWeek([FullDateAlternateKey]), type number),
#"Inserted Day of Year" = Table. AddColumn(#"Inserted Day of Week",
"Day of Year", each Date.DayOfYear([FullDateAlternateKey]), type
number),
#"Inserted Day Name" = Table.AddColumn(#"Inserted Day of Year",
"Day Name", each Date.DayOfWeekName([FullDateAlternateKey]), type
text),
#"Added Custom" = Table.AddColumn(#"Inserted Day Name", "Fiscal
Year", each if [Month]>=StartOfFiscalYear
then [Year]+1
else [Year]),
#"Changed Type1" = Table.TransformColumnTypes(#"Added
Custom" {{"Fiscal Year", Int64.Type}}),
#"Added Custom1" = Table AddColumn(#"Changed Type1", "Fiscal
Period", each if [Month]>=StartOfFiscalYear
then [Month]-(StartOfFiscalYear-1)
else [Month]+(12-StartOfFiscalYear+1)),
#"Changed Type2" = Table.TransformColumnTypes(#"Added
Custom1",{{"Fiscal Period", Int64.Type}}),
#"Inserted Division" = Table AddColumn(#"Changed TypeZ2", "Inserted
Division", each [Fiscal Period] / 3, type number),
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#"Rounded Up" = Table.TransformColumns(#"Inserted
Division" {{"Inserted Division", Number.RoundUp, Int64.Type}}),

#"Renamed Columns1" = Table.RenameColumns(#"Rounded
Up" {{"Inserted Division", "Fiscal Quarter"}})
n

#"Renamed Columns1"

Summary

In summary, you've seen how you can add a fiscal year, period, and a quarter
to a date dimension. Examples used in this post are generic. You can use these
calculations in any date dimension. Fiscal week calculation is different and is
not generic for everyone; I'll write a blog post separately for that. | will talk
about adding public holidays to this date dimension in the next post. So stay

tuned.
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Create a Date Dimension in Power Bl in 4
Steps — Step 3: Public Holidays

Posted by Reza Rad on Sep 11, 2017
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Power Bl Date Dimension Step 3: Public Holidays
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In the last two steps, you learned how you could create a date dimension that
has , and . In this step, we are going to look at
how Power Query can be leveraged to fetch public holidays live from APIs and
add that information into the date dimension. This step shows the importance
of Power Query compared to DAX for generating a date dimension. There are
lots of data analysis that can be done based on public holidays, and that can
be done when public holidays information is up-to-date in the date

dimension. If you like to learn more about Power BI; read the

Prerequisite

Prerequisite of this step is to have the result of the previous two steps ready;
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Live API for Public Holidays

To get public holidays live, you first need an API that is giving you up-to-date
information. Some web pages has the list of public holidays. | have already
explained in another blog post how to use a web page and query public
holidays from there. That method uses custom functions as well, you can
read about that.
The method of reading data from a web page has an issue already; Web.Page
function from Power Query is used to pull data from that page, and this
function needs a gateway configuration to work. There is another function
Xml.Document that can work even without the gateway. So because of this
reason, we'll use Xml.Document and get data from an API that provides the
result set as XML.

is a great free website with calendars for 36 countries which | do
recommend for this example. This website provides the calendars through
XML format. There are other websites that may give you the calendar details
through a paid subscription. However, this website is a great free one which
can be used for this example. WebCal fi is created by
There is a that gives you the access to the calendar in

XML format. You can choose the country, and type of calendar and the period;

WebcCal.fi WebCal.fi » Other file formats

Todays worth knowing.

[ j You're in w New Zealand speaking English. Mare countries and languages in the language menu. ]

8 \ You may download calendar data in va
u regulari
a

rious other formats than ICS (the webcalendar standard). These files are for developers who need holidays and other events in their applications. WebCal.fi
supports an API (Applicatio i
Please note that the event:
‘September load without any benefit. Pl
r private an c

this purpose
; . o info@webcal fi about the intended use.
88 [New zealand (Engiish) |~

ot update more than once a day. It will only increase server
an to hunt abusers

Front page
Calendars (]
(= 00 [ XML - Extensible Markup Language |
Manual subscription
[Previous year +1- 0o
(rocrcnsaiand g
Holidays Show on screen ] Download file ] Show download URL
Flag days
Help http://www.webcal. fi/cal.php?id=408sformat=xml&start year=previous_year&end year=2022&tz=Pacific%2FAuckland
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In the page above you can choose a country, calendar, file format, years (from
and to), and then click on Show download URL. The URL you see highlighted
above is for public holidays of New Zealand from the previous year to 2022.
You can generate it for your country and date period. You can even change
the previous_year in the URL above to 2010, and you would still get the same
result.

This is the URL | am going to use in this example;

browsing this URL will download an XML file with data as below;

K?xml version="1.0" encoding="utf-8"?2>

<events>

E<event>
<date>2015-01-01</date>
<name>New Year's Day</name>
<url>https://en.wikipedia.org/wiki/New Year%27s Day</url>
<description>New Year's Day is observed on January 1, the first day of
the year on the modern Gregorian calendar as well as the Julian
calendar used in ancient Rome. With most countries using the Gregorian
calendar as their main calendar, New Year's Day is the closest thing to
being the world's only truly global public holiday, often celebrated
with fireworks at the stroke of midnight as the new year starts.
January 1 on the Julian calendar currently corresponds to January 14 on
the Gregorian calendar, and it is on that date that followers of some
of the Eastern Orthodox churches celebrate the New Year.</description>

-</event>

o<event>
<date>2015-01-02</date>
<name>Day after New Year's Day</name>

-</event>

?<event>

Now let's have a look at this data from Power Bl

Get Data from Web API

Get Data from Web, and use the URL you got from above;
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X

From Web

» Basic Advanced

URL
bS&fﬂrmat:xml&start_year: 201 08end_year=20228tz=Pacific?c2FA uckland[

Ok Cancel

Select the result set and bring it into Power Query;

s AB( name Bl A% description Bl 1% fg day Bl 1% age [l A% shemnate_names

1 1/01/2015 New Year's Day Inttps://en wikipedia.org/wiki/New_Year%27s Day  New Year's Day is observed on January 1, the first day of the year on t. nuil nuil null
2 2/01/2015 Day after New Year's Day null null null null null

] 6/02/2015 Waitangi Day Ihtps://en.wikipedia.org/wiki/Waitangi_Day nuil 1 175 nuil
4 3/04/2015 Good Friday Inttps://en wikipedia.org/wiki/Good_Friday Good Friday (from the senses pious, holy of the word "good"), is a reli_. nuil nuil nuil
5 5/08/2015 Easter Inttps://en wikipedia.org/wiki/Easter Easter (Old English: Eostre; Greek: Ndoya, Paskha; Aramaic: xnog Pas... null null null
6 6/04/2015 Easter Monday Inttps://en.wikipedia.org/wiki/Easter_Monday Easter Monday is the day after Easter Sunday and s celebrated as a ho... nuil nuil null
7 25/04/2015 Anzac Day Ihtps://en wikipedia org/wiki/Anzac_Day Anzac Day is a national day of remembrance in Australia and New Zeal. 1 100 nuil
8 1/06/2015 Queen's Birthday Ihttps://en wikipedia.org/wiki/Queen%27s_Birthday  The Queen's (King's) Official Birthday is the selected day on which the null null null
9 26/10/2015 Labour Day Inttps://en.wikipedia.org/wiki/Labour_Day Labour Day or Labor Day is an annual heliday to celebrate the econom... 1 nuil null
10 25/12/2015 Christmas Ihtps://en.wikipedia.org/wiki/Christmas Christmas or Christmas Day (Old English: Cristesmassse, literally "Chris... nuil nuil nuil
1 26/12/2015 Boxing Day Inttps://en wikipedia.org/wiki/Boxing_Day Boxing Day is traditionally a day following Christmas when wealthy pe.. nuil null Proclamation Day; St Stephen's Day

In South Africa, Boxing Day was renamed Day of Goodwill in 1994. In Irelz

12 28/12/2015 Boxing Day Public Holiday Inttps://en wikipedia.org/wiki/Boxing_Day Boxing Day is traditionally a day following Christmas when wealthy pe.. nuil null Proclamation Day; St Stephen's Day

In South Africa, Boxing Day was renamed Day of Goodwill in 1994. In Irelz

13 1/01/2016 New Years Day nteps://en wikipedia.org/wiki/New_Year%27s Day  New Year's Day is observed on January 1, the first day of the year on t.. nuit nuit nuil
i 4/01/2016 Day after New Year's Day null null null null null
15 6/02/2016 Waitangi Day Inteps://en.wikipedia.org/wiki/Waitangl_Day null 1 176 null
16 25/03/2016 Good Friday Inteps://en. wikipedia.org/wiki/Good_Friday Good Friday (from the senses pious, holy of the word "good"), is a reli... null null null
7 27/03/2016 Easter Inttps://en wikipedia.org/wiki/Easter Easter (0Id English: Eostre; Greek: Maoxa, Paskha; Aramaic: knoa Pas... null null null
18 28/03/2016 Easter Monday nteps://en.wikipedia.org/wiki/Easter_Monday Easter Monday is the day after Easter Sunday and is celebrated as a ho.. null null null
19 25/04/2016 Anzac Day Inteps://en.wikipedia.org/wiki/Anzac_Day Anzac Day is 2 national day of remembrance in Australiz and New Zeal. 1 101 null
20 6/06/2016 Queen's Birthday nttps://en wikipedia.org/wiki/Queen%27s_Birthday  The Queen’s (King's) Official Birthday is the selected day on which the .. nult nult null
21 24/10/2016 Labour Day Inttps://en.wikipedia.org/wiki/Labour_Day Labour Day or Labor Day is an annual haliday to celebrate the econom... 1 null null
25/12/2016 Christmas Inteps://en.wikipedia.org/wiki/Christmas Christmas or Christmas Day [Old English: Cristesmazsse, literally "Chris... null null null
26/12/2016 Boxing Day Inteps://en. wikipedia.org/wiki/Boxing_Day Boxing Day is traditionally a day following Christmas when weaithy pe.. nuit null Proclamation Day; St. Stephen's Day

In South Africa, Boxing Day was renamed Day of Goodwill in 1994. In Irelz

The table includes everything in it. You can keep the first two columns which

are date and the name of public holidays. Remove other columns;

1/01/2015 New Year'sDay [EE Copy

2/01/2015 Day after New Ye L?'iJ
e e Remowve Other Columns

3/04/2015 Good Frid
/047 SSEHIEE B Add Column From Examples...
5/04/2015 Easter Easts

6/04/2015 Easter Monday Remove Duplicates

25/04/2015 Anzac Day Remove Errors Anza
1

1/06/2015 Queen's Birthday w2 Replace Values.., Quet

o ___ ) _ _ C: .

Also if you note in the first step of this script; the function used is Xml.Tables,

Remowve Columns
ait

GO

Easte

not Web.Page. So this function won't need a gateway to work.
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Let's make this public holidays parametric;

Add Parameters to Public Holidays URL

in the first step for event query, click on setting for Source step.

Query Settings

4 PROPERTIES

4 APPLIED STEPS

Source

Mavigation

Changed Type

Removed Other Columns

select Advanced mode of the get data from web step, and change the URL as

below;
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X

XML

Basic * Advanced

[ URL parts (i
ifcal.phpfid=408&format=xml&sta r‘t_:.-’ear:l wee

2010
Beend_year=
2022

Bitz=Pacific¥:2FAuckland

e

Add part

[ URL preview
www.webcal fi/calphp?id =4088format=xmifstart_year=20108¢end year=2\

.

Open file as
Xml Tables -

File origin

--None-- -

OK Cancel

As you can see | split the URL into five parts;

« everything before the first parameter

o the first parameter

« the text between first and second parameter
« the second parameter

« text after the second parameter

The URL Preview is still the same at the end. Now we can replace “2010” and
"2022" with values from parameters. Click on OK, and then go to Advanced
Editor.

In advanced Editor make below changes;

1let

2 Source =

3 Xml Tables(Web.Contents("www.webcal fi/cal php?id=408&format=xml(&st
4art year=" & Text.From(StartYear) & "&end_year=" & Text.From(EndYear)
5& "&tz=Pacific%2FAuckland")),
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6 TableO = Source{O}[Table],

7 #"Changed Type" = Table.TransformColumnTypes(TableO {{"date", type
date}, {"name", type text}, {"url", type text}, {"description", type text},
{"flag_day", Int64.Type}, {"age", Int64.Type}, {"alternate_names", type text}}),

#"Removed Other Columns" = Table.SelectColumns(#"Changed
Type",{"date", "name"})
in

#"Removed Other Columns"
Note that in the second line; Text.From(StartYear) replaced the “2010", and
Text.From(EndYear) replaced the “2022". Now the query is parametric.

let
Source = ¥ml.Tables(lWeb.Contents("www.webcal.fifcal.php?id=488&Fformat=xml&start_year="
& Text.From({5tartyear)
& "&end_year="
& Text.From{EndYear)
& "&tr=Pacific%2FAuckland"}),
Table® = Source{@}[Table],
#"Changed Type" = Table.TransformColumnTypes(Tabled,{{"date”, type date}, {"name", type text}, {"
#"Removed Other Columns" = Table.SelectColumns(#"Changed Type”,{"date”, “name"})
in
#"Removed Other C-::-ll.rrns"[

after clicking OK on the advanced editor, you should see now result based on
values of parameters.
Merge Date Dimension with Public Holidays

Now that we've got a list of public holidays, we can merge that back with date
dimension. Before that, rename the event query to Public Holidays, and set it

to Uncheck enable load. To know why you can
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8 1/06/2015

@ Public Holidays

Eg Copy
Paste

2 Delete
= Rename

Enable load
|:| Include in report refresh

Em  Monlicate

Then click on Date Dimension, and from Home tab at the end select Merge

Queries

#l | | &~ = | Date Dimension_Step3 - Query Editor

File Home (@£ransform ~ Add Column  View
=X I:B. D D I:b, D i Properties g o/ B ] % Data Type: Date = 25 Merge Queries -
e s ) z
LLy = %7 =} Advanced Editor x BH EH £l i [7] Use First Row as Headers = = Append Queries =
Close&  MNew Recent Enter Datasource  Manage Refresh Choose Remove  Keep Remove Split  Group o
Apply~  Source~ Sources = Data settings Parameters = Preview~ [= Manage = Columns = Columns = Rows~ Rows~ Column~ By = ReplaceValues Combine Files

Close New Query Data Sources  Parameters Query Manage Columns Reduce Rows Sort Transform Combine

= Table.RenameColumns(#"Rounded Up",{{"Inserted Division", "Fiscal Quarter"}})

|@ Date Dimension : i T R 12 vear R 12 Month Bl A% Monthname Bl 12 quarter B 12 weekofvear |l 12 Weekofmontn | 12 Day  |§ 1.2 Day of week
: 1 1/01/2000 2000 1 January 1 1

8 2 2/01/2000 2000 1 January 2 2 2

B 3 3/01/2000 2000 1 January 1 2 2 3

B 4 4/01/2000 2000 1 January 1 2 2 4

in the Merge Join window; select second table as Public Holidays (1), then
choose FullDateAlternateKey from date dimension (2), and select date column
from Public Holidays (3), make sure join kind is left outer join (4), and click on
OK.
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>

Merge

Select a table and matching columns to create a merged table.

Date Dimension [2

FullDateAlternateKey ar Month Month Name Quarter Week of Year Week of Month Day
1/01/2000 | 2000 1 January 1 1 1 1
2/01,2000 2000 1 January 1 2 2 2
3/01/2000 | 2000 1 January 1 2 2 3
4/01/2000 | 2000 1 January 1 2 2 4
5/01,/2000 2000 1 January 1 2 2 5

MNew Year's Day

Day after New Year's Day
Waitangi Day

Good Friday

Easter

Join Kind

| Left Outer (all from first, matching from second) - | o e

ﬂ The selection has matched 70 out of the first 7671 rows.

oK Cancel

To learn more about Merge Join and different types of it, read this blog post.

After merging two queries, you will see a result, which has a table in every cell;
you can expand that cell easily with clicking on the expand button at the top

right corner of that column.
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blic Holidays",JoinkKind.LeftOuter) "t
,d..Bc Day Name n 123 Fiscal Year ﬂ 123 Fiscal Period M 123 Fiscal Quarter Public Holidays E
Saturday 2000 | %l .
Sunday 2000

Monday B * Expand Aggregate

Tuesday 2000 (Select All Columns)

Wednesday 2000 date

Thursday 2000

Friday 2000

Saturday 2000

Sunday 2000 Use onginal column name as prefix

Monday 2000

Tuesday 2000 Cancel
Wednesday 2000 ¥ 3 “rome

Thursday 2000 7 3 Table

Friday 2000 7 3 Table

Select name only. Because we do have a date already in the table. We need to

know public holiday information which is in the name column.

["name", "Public Holiday"}}) kv
- 1.2 Day of Week - 1.2 Day of Year - A% Day Name - 123 Fiscal Year - 123 Fiscal Period - 123 Fiscal Quarter - Public Holiday -

1 4 1| Thursday 2015 7 3 New Year's Day

2 5 2| Friday 2015 7 3 Day after New Year's Day A
= & 3| Saturday 2015 7 = null
4 0 4 Sunday 2015 7 = null
5 1 5 Monday 2015 7 3 null
& 2 6 | Tuesday 2015 7 = null
7 = 7| Wednesday 2015 7 = null
8 4 8| Thursday 2015 7 = null
) 5 9| Friday 2015 7 £l null
10 & 10 Saturday 2015 7 = null
11 0 11 Sunday 2015 7 = null
12 1 12 Monday 2015 7 = null

You can also add another column at the end that has a true or false value of is
that date a public holiday or not. This would be simply a custom column with

a conditional expression;
il | [ % - < | Date Dimension_Step3 - Query Editor

Home Transform Add Column View

Ez Conditional Column
= Bl Er S ladc
Jx i Index Column ~
Column From Custom Invoke Custom ) Forma
Examples* Column  Function CpgDuplicate Column -
General
Ouerie 0 fr = Table
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the condition can be easily written with an “if” statement as below;

Custom Column

Mew column name
| Is Public Holiday

Customn column formula:

=if [Public Holiday] = null them false else trues

e final result got everything in it;

Th

2000

Summary

In Summary, you have learned so far through three steps how you create a full
general purpose date dimension with Power Bl and Power Query. This date
Dimension has initand , and in this post,
you've learned how to fetch live public holidays into this. Anytime this date
dimension gets refreshed the new public holiday’s data will be loaded into it.

So you don't need to be worried about the data to be up-to-date.
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rRADACAD

Power Query Not for Bl: Event Date and Time
Scheduler - Part 1

Posted by Reza Rad on May 13, 2016

s e
a\,

timeanddate.com

i ST
‘ \ Inter-changeable bands. # fitbit alta

shop now

Home » World Clock + Time Zones »+ Calendar Weather + Sun & Moon » Timers + Calculators + Apps & API ~

Free Fun »

I Current Time I Time Zones I Calendar
Thursday » Time Zone Map @Full year 2016 | el
28 Apr 2016 = Time Announcer | v
e > TR O Month April 8|
AU New Zealand ~
= Time Zone Converter
ethome location » = Meeting Planner | New Zealand ° THU
Find the Best Time across time zones o e
= Time Zone Abbreviations
World Clock » Printable PDF Calendar | Add Events

w l 2 vt E Calling Codes | Distance Calculator

Create a Calendar | Holidays & Events

Inthe News  Holidays & Events  Time Zone News  Newsletter

I Calculators & Timers

~ 1SS anges Time Zone in Siberi pas)
(Gled = Date-to-Date Calculator ?LSS arc‘hd gﬁfs eZone In Sinera way
ﬂ = What Date is it in X Days? R g (T
— R o > Russia has proposed 1o setthe clocks forward 1 hour in Tomsk Oblast in Siveria, Russia. Find ¥ i .m T
E = Countdown to Any Date out when. Full Story » | u s o= S
= Countdown to New Year Tk 11 i li“h ] ‘
(?E"f"%‘b = Stopwatch - 2 |

s Timer / Alarm

Go to Time Zone News

Previously you have read how to use Power Query as the data transformation

component of Power Bl, and you learned how to use it in Bl applications. You

can read more about Power Query usage in Bl in Power Bl online book from

Rookie to Rock Star. In this series, | will explain how to use Power Query for

non-Bl usage. This data transformation tool can be used anywhere to use
input parameters, fetch the data from the web or any other data sources,
mash up the data to form the required shape and automate the process. In

this series, | will show you a real use case of using Power Query for the non-BI
application.
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Why?

As an introduction to this series, | want to take you to the path that leads me
to use Power Query here. You might be aware that | am teaching Power B
courses, and most of my courses are online and Live. This means that courses
are not recorded videos, it is me on the other side of the line with full
interactive audio and video experience with students with Go2Meeting
application. Students connecting to me from other places in the world. So | do
need an event date/time scheduler that | can announce the date and time of
the event in different time zones.

Fortunately, there is a very good that helps to find a date/time in
different time zones. In this website, | can set my input parameters as the
date/time of my event locally (in my city), and the name of the event, and

duration.
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A
a\,

timeanddate.com

15

VL
@‘\’?5 Barfoot&Thompson

Official Partner of the New Zealand Olympic Team

Home » World Clock + Time Zones v Calendar - Weather + Sun & Moon + Timers v Calculators ~

Apps & APl + Free Fun

Main World Clock | Extended World Clock | Personal World Clock | World Time Lookup Time Articles

Home > Time Zones > World Clock > Event Time Announcer

Event Time Announcer — Create New Event

Let the world know when your webcast, webinar, or chat will begin or when to tune in to a TV show, concert, or game.

Name Your Event:

‘ Power Bl Training

Webcast | Premiere | Deadline | Grand Opening | Release | Maintenance

* Event Location:

Auckland Q
Start typing name of city, or press button for more options
* Day: Month: Year: % Hour: Minute: Second:
ERRUERR R 09 |:j00  [:lo0 |

Duration:
‘ 3 ¢‘ hours | 00 ¢‘ minutes
. Event ffx:;atioiw is t)p‘liona: 4

Show result

Then the website produces a result set of important cities in different time

zones with the date and time of the event in their time zones. That's brilliant.
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Africa | North America | South America | Asia | Australia/Pacific | Europe

The Event Time Announcer converts the time of your planned event to local times all over the world for easy sharing and linking.

Sort by: | City 3. Event Times around the world Cities shown: Most Popular (144) :} I
Location Start time End time Location Start time End time
Accra Sun 9:00 p.m. Sun 12:00 Midn ~ Kiritimati Mon 11:00 a.m. Mon 2:00 p.m.
Addis Ababa Sun 12:00 Midn Mon 3:00 a.m. Kolkata Mon 2:30 a.m. Mon 5:30 a.m.
Adelaide Mon 6:30 a.m. Mon 9:30 a.m.  Kuala Lumpur Mon 5:00 a.m. Mon 8:00 a.m.
Algiers Sun 10:00 p.m. Mon 1:00 a.m.  Kuwait City Sun 12:00 Midn Mon 3:00 a.m.
Almaty Mon 3:00 a.m. Mon 6:00 a.m.  Kyiv* Sun 12:00 Midn Mon 3:00 a.m.
Amman * Sun 12:00 Midn Mon 3:00 a.m. LaPaz Sun 5:00 p.m. Sun 8:00 p.m.
Amsterdam * Sun 11:00 p.m. Mon 2:00 a.m. Lagos Sun 10:00 p.m. Mon 1:00 a.m.
Anadyr Mon 9:00 a.m. Mon 12:00 Noon = Lahore Mon 2:00 a.m. Mon 5:00 a.m.
Anchorage * Sun 1:00 p-m. Sun 4:.00 p.m. Las Vegas * Sun 2:00 p.m. Sun 5:00 p.m.
Ankara * Sun 12:00 Midn Mon 3:00 a.m. Lima Sun 4:00 p.m. Sun 7:00 p.m.
Antananarivo Sun 12:00 Midn Mon 3:00 a.m.  Lisbon™ Sun 10:00 p.m. Mon 1:00 a.m.
Asuncion Sun 5:00 p.-m. Sun 8:00 p.m. London * Sun 10:00 p.m. Mon 1:00 a.m.
Athens * Sun 12:00 Midn Mon 3:00 a.m. Los Angeles * Sun 2:00 p.m. Sun 5:00 p.m.
Atlanta * Sun 5:00 p.m. Sun 8:.00 p.m. Madrid * Sun 11:00 p.m. Mon 2:00 a.m.
Auckland Mon 9:00 a.m. Mon 12:00 Noon  Managua Sun 3:00 p.m. Sun 6:00 p.m.
Baghdad Sun 12:00 Midn Mon 3:00 a.m. Manila Mon 5:00 a.m. Mon 8:00 a.m.
Bangkok Mon 4:00 a.m. Mon 7:00 a.m. Melbourne Mon 7:00 a.m. Mon 10:00 a.m.
Barcelona * Sun 11:00 p.m. Mon 2:00 a.m. Mexico City * Sun 4:00 p.m. Sun 7:00 p.m.

The main issue here is that; | want to use this list in my course announcement
web page, and the list above is overwhelming! If | copy and paste list above, it
will make my page so long. The audience will lose interest to read such a long

page to find their city and local time zone. What | need is this:

« List of all above cities with the event date time on their time
zone, categorized by time. That means; Los Angeles, San Francisco, Las
Vegas, Seattle, and Portland, should be all listed in one row of my result set
table.
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Start time End time M cities

Mon 1:00 a.m. Mon 4:00 a.m.  Accra, Reykjavik

Mon 4:00 a.m. Mon 7:00 a.m. Addis Ababa, Amman, Ankara, Antananarivo, Athens, Baghdad, Beirut
Mon 10:30 a.m. Mon 1:30 p.m.  Adelaide, Darwin

Mon 2:00 a.m. Mon 5:00 a.m. Algiers, Casablanca, Dublin, Kinshasa, Lagos, Lisbon, London

Mon 7:00 a.m. Mon 10:00 a.m. Almaty, Dhaka

Mon 3:00 a.m. Mon 6:00a.m. Amsterdam, Barcelona, Belgrade, Berlin, Brussels, Budapest, Cairo, Ca|
Mon 1:00 p.m. Mon 4:00 p.m. Anadyr, Auckland, Suva

Sun 5:00 p.m. Sun 8:00 p.m. Anchorage

Sun 9:00 p.m. Sun 12:00 Midn Asuncion, Atlanta, Boston, Caracas, Columbus, Detroit, Havana, Indian
Mon 8:00 a.m. Mon 11:00 a.m. Bangkok, Hanoi, Jakarta

Mon 9:00 a.m. Mon 12:00 Noon Beijing, Hong Kong, Kuala Lumpur, Manila, Perth, Shanghai, Singapore,
Mon 6:30 a.m. Mon 9:30a.m. Bengaluru, Kolkata, Mumbai, New Delhi

Sun 8:00 p.m. Sun 11:00 p.m. Bogota, Chicago, Dallas, Houston, Kingston, Lima, Mexico City, Minnea
Sun 10:00 p.m. Mon 1:00 a.m. Brasilia, Buenos Aires, Halifax, Montevideo, Rio de Janeiro, Santiago, S
Mon 11:00 a.m. Mon 2:00 p.m. Brisbane, Canberra, Melbourne, Sydney

Sun 7:00 p.m. Sun 10:00 p.m. Calgary, Denver, Edmonton, Guatemala, Managua, Salt Lake City, San ¢
Mon 5:00 a.m. Mon 8:00a.m. Dubai

Sun 3:00 p.m.  Sun 6:00 p.m. Honolulu

Mon 6:00 a.m. Mon 9:00 a.m. Islamabad, Karachi, Lahore, Tashkent

Mon 5:30 a.m. Mon 8:30a.m. Kabul, Tehran

Mon 6:45 a.m. Mon 9:45a.m. Kathmandu

Mon 3:00 p.m. Mon 6:00 p.m. Kiritimati

Sun 6:00 p.m.  Sun 9:00 p.m. Las Vegas, Los Angeles, Phoenix, San Francisco, Seattle, Vancouver
Mon 10:00 a.m. Mon 1:00 p.m.  Seoul, Tokyo

Sun 10:30 p.m. Mon 1:30a.m. St.John's

Mon 7:30a.m. Mon 10:30a.m. Yangon

| want this list to be in Excel format, so | can send it to my mailing list or

attach it as an excel table

| don't want to produce the data from a website. | want to change the

parameters in my Excel file, and it automatically fetches data from this
website, and load result set back to my Excel spreadsheet.

So, as a result, | decided to use Power Query because with Power Query | can;

« Have input parameters in an Excel sheet for local date/time, and duration of
the event.

« Browse web URL and fetch result set.

« Mash up the output data to produce my desired data set.

o Load result set into Excel.

So Let's now start building this solution step by step.
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What You Will Learn?

By completing this scenario, you will learn a real-world use case of Power

Query for a non-Bl solution. You will learn using Power Query for;

« Defining a table for input parameters in Excel sheet

« Using Power Query to read values from that table as input parameter and
build web URL for timeanddate.com web query.

« Querying web URL and Fetching the data

« Data Manipulation with Power Query such as; Removing Columns,
Replacing Values, Appending Tables, Grouping Rows, Adding Custom
Columns, Changing Tables to Column, Columns to Lists, Lists to Tables, and
Concatenating Table Columns with Comma.

« Automating the Power Query solution, to take the parameters and produce
result set when you hit the Refresh button.

Prerequisite

This example has been done with Excel 2016 which has Power Query
embedded. So if you have Excel 2016, you don't need to install anything. If
you are using Excel 2013 or 2010, you need to download and install Power
Query for Excel Add-in. Power Query editor experience in all of these versions
of Excel are the same. The only difference is that Power Query menu options in

Excel 2016 are located under Data Tab;
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3- s Book1 - Excel

Home Insert Page Layout Formulas Review View Power BI Power Pivot 'E" Tell m

7] Show Queries Connections - Clear ¥
| Ta 8 E5

=

= Flz

Get External | New D From Table Refresh Hlizjpsiie | Sort Filter Reapply Text to BB R
Data~ Query - [& Recent Sources All~ Edit Links . Y Advanced Columns  =f pa
Connections Sort & Filter
D From File ’
Al
D From Database r
,_A[?:F”"'A‘“”’.E.F.G.H.I.J.K.
1 -
2 D;:’_ From Other Sources * % From Web
3 | —
4 Combine Queries » D From SharePoint List
5 S s
6 @d Data Catalog Search [?E From OData Feed
7| i) My Data Catalog Queries
27 [ Data Source Settings... DE)_ From Hadoop File (HDFS)
u Query Options
10 D From Active Directo
= [ A
1 | & Y
12 D . i
13 m From Dynamics CRM Online
14
15: @g From Microsoft Exchange
16
17 [ii From Facebook
18
19 @ From Salesforce Objects
20 |
21 @ From Salesforce Reports
22 |
23 | D From ODBC
24 |
e I
— Blank Que
26 | 5 Y

And in Excel 2013 and 2010 are located under Power Query Tab;

FILE HOME INSERT PAGE LAYOUT FORMULAS DATA REVIEW VIEW LOAD TEST POWER QUERY Master Data POWERPIVOT DATA MINING

O\ :‘1} D I:-. I:-E:'- [-,L D 3_' z '—| Locale: |Engli. - ::“ F_'] Iclphulns .Q. 5 :::Feedba(k-

i T Fast Combine X
Online  From From  From  From Other Recent From  Merge Append Workbook Data Source My Data Sign

Search  Web File- Database~ Sources~ Sources=  Table CQueries Settings Catalog Queries  In o About
Get External Data Excel Data Combine Manage  Warkbook Settings Machine Settings Power Bl Help

Get Data from Web

TEAM

I'll start by the easy part of the work, which is using a static web URL like this:

537|Page


http://www.radacad.com/wp-content/uploads/2016/05/001.png
http://www.radacad.com/wp-content/uploads/2016/05/024.png

Power Bl from Rookie to Rock Star — Book 3: Power Query and Data Transformation in Power Bl RADACAD

http://www.timeanddate.com/worldclock/fixedtime.html?msg=Power+ Bl +Trai
ning&iso=20160530T09&p1=22&ah=3

In Power Query, | can fetch tables produced in this web page. Follow the menu
as Go to Data Tab (In excel 2013/2010 Power Query Tab), New Query, From
Other Data Sources, and then From Web

3- s Book1 - Excel

Home Insert Page Layout Formulas Review View Power BI Power Pivot 'E" Tell m

7] Show Queries Connections H Clear Y E Fle
i \ »t R
Get External | New D From Table Refresh Hlizjpsiie | Sort Filter Reapply Text to BB R
Data~ Query - [& Recent Sources All~ Edit Links . Y Advanced Columns  =f pa
Connections Sort & Filter
D From File ’
Al
D From Database r
.A[?:F”"'A‘“”’.E.F.G.H.I.J.K.
1 -
2 | DE} From Other Sources * % From Web
3 | -
4 Combine Queries » D From SharePoint List
5 S s
6 @d Data Catalog Search [?E From OData Feed
7 ) My Data Catalog Queries
27 [ Data Source Settings... DE)_ From Hadoop File (HDFS)
10_ Query Options
— EB‘. From Active Directory
11 '
12 D . i
13 m From Dynamics CRM Online
14
15: @g From Microsoft Exchange
16 |
17 | [ii From Facebook
18 |
19 m From Salesforce Objects
20
21 m From Salesforce Reports
22
23 | D From ODBC
24 |
e -z
— Blank Que
26 | 5 Y

Enter the URL mentioned above in the dialog box
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X
From Web
Enter a Web page URL.
URL
ixedtime.htm|?msg=Power+Bl+Training&iso=20160530T09&p1=228&ah :3{
Power Query is smart enough to separate each table, and It shows you a
preview of each table. Choose the table that has values with cities and
date/times.
X
Navigator
Pl | Table 0 [z
Select multiple items Header Location Start time End time
Show All | Show Selected [1] EE," Sort by: Event Times around the world Cities shown: Accra Sun 9:00 p.m. Sun 12:00 Midr
4 https//www.timeanddate.com/worldclock/fixed. . Sort by: Event Times around the world Cities shown: Addis Ababa Sun 12:00 Midn Mon 3:00 a.m.
Sort by: Event Times around the world Cities shown: Adelaide Mon 6:30 a.m. Mon 9:30 a.m.
£ Document X " 8
Sort by: Event Times around the world Cities shown: Algiers Sun 10:00 p.m. Mon 1:00 a.m.
[ Table 0 Sort by: Event Times around the world Cities shown: Almaty Mon 3:00 a.m. Mon 6:00 a.m.
Sort by: Event Times around the world Cities shown: Amman* Sun 12:00 Midn Mon 3:00 a.m.
Sort by: Event Times around the world Cities shown: Amsterdam™® Sun 11:00 p.m. Mon 2:00 a.m.
Sort by: Event Times around the world Cities shown: Anadyr Mon 9:00 a.m. Mon 12:00 Nog
Sort by: Event Times around the world Cities shown: Anchorage* Sun 1:00 p.m. Sun 4:00 p.m.
Sort by: Event Times around the world Cities shown: Ankara* Sun 12:00 Midn Mon 3:00 a.m.
Sort by: Event Times around the world Cities shown: Antananarivo Sun 12:00 Midn Mon 3:00 a.m.
< >
Load |v Edit Cancel

| can see in the preview above that there are some extra columns, and also |
need to apply some transformations. So | Click on Edit to lunch query editor

for further data manipulation.
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BB| &- = | Table 0 - Query Editor ) y
“ Home  Tansform  AddColumn  View (7]

At \ Cpropertes I ! WY W B Remove Duplicates ) ¥ T Data Type:Tert - [P Merge Queries e

B [ advanced editor I B RemoveEmrors ~ £ 3 W e First Row As Headers = T Append Queries Recent Sources ~

Close & Rafresh Choose Remave  Kesp Remove SPlt GO | e - o

Load ™ Preview Columns Columns=  Rows™ Rows™ Column= By =2

Close Query Manage Columns Reduce Rows Sart Transform Ca New Query

%“F?;ugn 1 _ f& || - Table.TransformColumnTypes(Data®, {{"Header”, type text}, {"Location”, type text}, {“"Start time", type text}, {"End time", Query Settings %
'« |Header ¥ Location ~  Start time * End time ¥ | Location2 - Start time2 ~ End time2 -

1 |Sort by: Event Times around the world Cities shown: Accra Sun 9:00 p.m. Sun 12:00 Midn Kiritimati Mon 11:00 a.m. Mon 2:00 p.m. SEERURECES
2 |Sort by: Event Times around the world Cities shown: Addis Ababa Sun12:00Midn  Mon 3:00a.m. Kolkata Mon 2:30 a.m. Mon 5:30 a.m ~ mee
3 |Sort by: Event Times around the world Cities shown: Adelaide Mon 6:30 a.m. Mon 9:30 a.m. Kuala Lumpur Mon 5:00 a.m. Mon 8:00 a.m R
4 |Sort by: Event Times around the world Cities shown: Algiers Sun 10:00 p.m. Mon 1:00 a.m. Kuweait City Sun 12:00 Midn Mon 3:00 a.m All Properties
5 |Sort by: Event Times around the world Cities shown Almaty Mon 3:00 a.m Mon 6:00 a.m. Kyiv* Sun 12:00 Midn Mon 3:00 a.m 4 APPLIED STEPS
6 | Sort by: Event Times around the world Cities shown: Amman® Sun 12:00 Midn Mon 3:00 a.m. La Paz Sun 5:00 p.m. Sun 8:00 p.m. Source
7 |Sort by: Event Times around the world Cities shown: Amsterdam* Sun 11:00 p.m. Mon 2:00 a.m. Lagos Sun 10:00 p.m. Mon 1:00 a.m Navigation
8 |Sort by: Event Times around the world Cities shown: Anadyr Mon 5:00 a.m Mon 12:00 Noon  Lahore Mon 2:00 a.m. Mon 5:00 a.m X Changed Type
9 |Sort by: Event Times around the world Cities shown: Anchorage® Sun 1:00 p.m. Sun 4:00 p.m Las Vegas® Sun 2:00 p.m Sun 5:00 p.m.
10 |Sort by: Event Times around the world Cities shown: Ankara® Sun 12:00 Midn  Mon 3:00 a.m. Lima Sun 4:00 p.m. Sun 2:00 p.m.
11 |Sort by: Event Times around the world Cities shown: Antananarivo Sun12:00Midn  Mon 3:00a.m Lisbon® Sun 10:00 p.1m. Mon 1:00 a.m
12 |Sort by: Event Times around the world Cities shown: Asuncion Sun 5:00 Sun 8:00 p.m. Londan* Mon 1:00 am
13 |Sort by: Event Times around the world Cities shown: Athens® Sun 12:00 Midn Mon 3:00 a.m. Los Angeles® Sun 2:00 p.m. Sun 5:00 p.m.

Apply Basic Transformations

When query editor lunches and Power Query loads the preview of the table, it
also automatically applies some data type changes as the very first step. Here

is the data set when it loads in query editor for the first time;

F = Table.TransformColumnTypes(Data@l,{{"Header", type text}, {"Location", type text}, {"sStart time", type text}, {"End time",

M+ |Header ¥ |Location v ||Start time ¥ | End time v ||Location2 ¥ ||Start time2 ¥ |End time2 v

1 |Sort by: Event Times around the world Cities shown: Accra Mon 1:00 AM Mon 4:00 AM Kiritimati Mon 3:00 PM Mon 6:00 PM

2 | Sort by: Event Times around the world Cities shown: Addis Ababa Mon 4:00 AM Mon 7:00 AM Kolkata Mon 6:30 AM Mon 9:30 AM

3 |Sort by: Event Times around the world Cities shown: Adelaide Mon 10:30 AM Mon 1:30 PM Kuala Lumpur Mon 9:00 AM Mon 12:00 Noon

4 | Sort by: Event Times around the world Cities shown: Algiers Mon 2:00 AM Mon 5:00 AM Kuwait City Mon 4:00 AM Mon 7:00 AM

5 |Sort by: Event Times around the world Cities shown: Almaty Mon 7:00 AM Mon 10:00 AM Kyiv* Mon 4:00 AM Mon 7:00 AM

6 |Sort by: Event Times around the world Cities shown: Amman* Mon 4:00 AM Mon 7:00 AM La Paz Sun 9:00 PM Sun 12:00 Midn

7 | Sort by: Event Times around the world Cities shown: Amsterdam* Mon 3:00 AM Mon 6:00 AM Lagos Mon 2:00 AM Mon 5:00 AM

8 | Sort by: Event Times around the world Cities shown: Anadyr Mon 1:00 PM Mon 4:00 PM Lahore Mon 6:00 AM Mon 9:00 AM

9 | Sort by: Event Times around the world Cities shown: Anchorage* Sun 5:00 PM Sun 8:00 PM Las Vegas® Sun 6:00 PM Sun 9:00 PM

There is a Header column which is not giving me any useful information, So I'll

remove it by right click on the column and Remove column

fx = Table.TransformColumnTypes(Datae1l,{{"Header", type text}, {"Location", type text}, {"Start time", type text}, {"End time",

. |Header v | Location v ||Start time ¥ | End time ¥ |Location2 ¥ ||Start time2 v |End time2 v

1 |Sort by: Event Times around ti By Copy Mon 1:00 AM Mon 4:00 AM Kiritimati Mon 3:00 PM Mon 6:00 PM

2 | Sort by: Event Times around tl E!E Remove aba Mon 4:00 AM Mon 7:00 AM Kolkata Mon 6:30 AM Mon 9:30 AM

3 | Sort by: Event Times around ti Remove Other Columns Mon 10:30 AM Mon 1:30 PM Kuala Lumpur Mon 9:00 AM Mon 12:00 Noon

4 | Sort by: Event Times around ti Duplicate Column Mon 2:00 AM Mon 5:00 AM Kuwait City Mon 4:00 AM Mon 7:00 AM

5 | Sort by: Event Times around ti Remove Duplicates Mon 7:00 AM Mon 10:00 AM Kyiv* Mon 4:00 AM Mon 7:00 AM

6 |Sort by: Event Times around ti Remove Errors Mon 4:00 AM Mon 7:00 AM La Paz Sun 9:00 PM Sun 12:00 Midn

7 | Sort by: Event Times around tl Change Type » am* Mon 3:00 AM Mon 6:00 AM Lagos Mon 2:00 AM Mon 5:00 AM

There are also some * characters in cities names (at the end of some cities,
such as Barcelona*). So | remove them by clicking on the Location Column,
then choos toe Replace Values from icons under Home menu, and then in

replacing values dialog box | replace * with a blank.
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Home Transform Add Column View
DI:I Properties Remove Duplicates Data Type: Text ~
_—i- Advanced Editor Remove Errors ~
Refresh Choose  Remove Keep Remove Split  Group
Preview ™ Columns Columns~ Rows~ Rows~™ Column~ By
Query Manage Columns Reduce Rows Sort Transform
< b3 = Table.Replacevalue(#"Removed Columnsi1™,"*","",
nt Times
ff+ |Location °_| ¥ ||Start time ¥ ||End time ¥ |Location2 ¥ ||Start time2
1 |Accra Mon 1:00 AM Mon 4:00 AM Kiritimati Mon 3:00 PM
2 | Addis Ababa Mon 4:00 AM Mon 7:00 AM Kolkata Mon 6:30 AM
3 | Adelaide Mon 10:30 AM Mon 1:30 PM Kuala Lumpur Mon 9:00 AM
4 |Algiers Mon 2:00 AM Mon 5:00 AM Kuwait City Mon 4:00 AM
5 |Almaty Mon 7:00 AM Mon 10:00 AM Kyiv* Mon 4:00 AM
6 |Amman Mon 4:00 AM Mon 7:00 AM La Paz Sun 9:00 PM

Use First Row As Headers ~

Replace Values o

rRADACAD

Merge Queries
Append Queries

Combine Binaries

Combine

Replacer.ReplaceText,{"Location"})

v |End time2 v
Mon 6:00 PM
Mon 9:30 AM
Mon 12:00 Noon
Mon 7:00 AM
Mon 7:00 AM
Sun 12:00 Midn

Replace Values

Value To Find

*

1 Replace With

I> Advanced options

Cancel

I'll do the same step again Location2 Column this time. Here is what my result

set looks like so far;

BB | Location $|Si:art time F‘End time Location2 ﬁswn time2 [+|End time2 m
1 _Accra 5un 9:00 p.m. 5un 12:00 Midn _Eiritimati Mon 11:00 a.m. Mon 2:00 p.m._-
2 | Addis Ababa Sun 12:00 Midn Mon 3:00 a.m. Kolkata Mon 2:30 a.m. Mon 5:30 a.m. o
3 | Adelaide Mon 6:30 a.m. Mon 9:30 a.m. Kuala Lumpur Mon 5:00 a.m. Mon B:00 a.m.

4 | Algiers Sun 10:00 p_m. Mon 1:00 a.m. Kuwait City Sun 12:00 Midn Mon 3:00 a.m.

5 | Almaty Mon 3:00 a.m. Mon 6:00 a.m. Kyiv Sun 12:00 Midn Mon 3:00 a.m.

6 | Amman Sun 12:00 Midn Mon 3:00 a.m. La Paz Sun 5:00 p.m. Sun 8:00 p.m.

7 | Amsterdam Sun 11:00 p_m. Mon 2:00 a.m. Lagos Sun 10:00 p.m. Mon 1:00 a.m.

& | Anadyr Mon 9:00 a.m. Mon 12:00 Noon Lahore Mon 2:00 a.m. Mon 5:00 a.m.

9 | Anchorage Sun 1:00 p.m. Sun 4:00 p.m. Las Vegas Sun 2:00 p.m. Sun 5:00 p.m.

10 | Ankara Sun 12:00 Midn Mon 3:00 a.m. Lima Sun 4:00 p.m. Sun 7:00 p.m.

11 | Antananarivo Sun 12:00 Midn Mon 3:00 a.m. Lisbon Sun 10:00 p.m. Mon 1:00 a.m.

12 | Asuncion Sun 5:00 p.m. Sun B:00 p.m. London Sun 10:00 p.m. Mon 1:00 a.m.

13 | Athens Sun 12:00 Midn Mon 3:00 a.m. Los Angeles Sun 2:00 p.m. Sun 5:00 p.m.

1 . S P— Mg Suailon Laa 100

Query Settings

[

PROPERTIES
Name
Event Times

All Properties

[

APPLIED S5TEPS

Source
Navigation
Changed Type
Removed Columns
Replaced Value
X Replaced Valuel
|

As you can see in the screenshot above all applied steps so far are listed in the

right pane (numbered 3 in the screenshot above). This is one of the great

features of Power Query that allows you rollback changes anytime you want

and check the preview of a query for a specific step.

In the screenshot above | have to set of columns; first one numbered 1, and

the second one numbered 2. These are not repetitive values. You can check
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city names in columns Location and Location2. The fact is that

rRADACAD

timeanddate.com website split the result set into two sets of columns and
produced HTML table like that. So for reading the full data set, | have to

separate these two set of columns and then combine their values into a single

set of columns.

So I'll produce a result set for the second set of columns with removing the

first set;

220

= T N, I O S R % B

Location
Accra

Addis Ababa
Adelaide
Algiers
Almaty
Amman
Amsterdam

Anadyr

+ || Start time

Sun 9:00 p.m.

Sun 12:00 Midn
Mon 6:30 a.m.
Sun 10:00 p.m.
Mon 3:00 a.m.
Sun 12:00 Midn
Sun 11:00 p.m.
Mon 9:00 a.m.

+ | End time

]
Sun 12:00 Mi B
Mon 3:00a.n H!H
Mon 9:30a.n
Mon 1:00a.n
Mon 6:00 a.n
Mon 3:00a.n 1
3l
Mon 2:00a.n

Mon 12:00 N

— [ L,

P —— a.!___-l
Copy
a.m.
Remove Columns 5
Remowve Other Columns 5 m.
Remove Duplicates Midn
Remove Errors Midn
L.
Replace Values..,
. ..
Fill y P
B.m.

This will give me the second set of columns as below;

nnm«qmu.n.h-wm_niﬂ

=k | =k | =k
M| = | O

13

fx

Location2
Kiritimati
Kolkata
Kuala Lumpur
Kuwait City
Kyiv

La Paz
Lagos
Lahore

Las Vegas
Lima
Lisbon
London

Los Angeles

« | Start time2

Mon 11:00 a.m.

Mon 2:30 a.m.
Mon 5:00 a.m.

Sun 12:00 Midn
Sun 12:00 Midn

Sun 5:00 p.m.
Sun 10:00 p.m.
Mon 2:00 a.m.
Sun 2:00 p.m.
Sun 4:00 p.m.
Sun 10:00 p.m.
Sun 10:00 p.m.
5un 2:00 p.m.

= Table.RemoveColumns (#"Replaced

+ | End time2

Mon 2:00 p.m.
Mon 5:30 a.m.
Mon 8:00 a.m.
Mon 3:00 a.m.
Mon 3:00 a.m.

Sun B:00 p.m.

Mon 1:00 a.m.
Mon 5:00 a.m.

Sun 5200 p.m.
Sun 7200 p.m.

Mon 1:00 a.m.
Mon 1:00 a.m.

Sun 5:00 p.m.

L

Query Settings

4 PROPERTIES
e Marme

Event Times
All Properties

4 APPLIED STEPS

Source
Mavigation

Changed Type

Removed Columns

Replaced Value
Replaced Valuel

< Removed Columns1

+ || End time2 -

Mon 2:00 p.m.
Mon 5:30 a.m.
Mon 8:00 a.m.
Mon 3:00 a.m.
Mon 3:00 a.m.
Sun 8:00 p.m.
Mon 1:00 a.m.
Mon 5:00 a.m.

Then | rename the column names for this data set. The reason for this rename

is that later on when | want to combine two queries together, column names
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should be the same. I'll rename Columns to be Location, Start Time, End Time.

for rename, | right-click on each column and Rename

I = Table.RenameColumns (#"Removed b4 QU er}f Settl ﬁgS x

EA~ |Location |E||Start time |E||End time2 (=1

1 | Kiritimati Mon1100am  Men200 2 COPY

2 | Kolkata Mon 2:30 a.m. Mon5:30 B Remove

3 | Kuala Lumpur Mon 5:00 a.m. Maon 8:00 : Remowve Other Columns

4 | Kuwait City Sun 12:00 Midn Mon 3:00 ; Duplicate Column

5 |Kyiv Sun 12:00 Midn Mon 3:00 | Remove Duplicates g

6 |LaPaz Sun 5:00 p.m. Sun B:00 p Remove Errors %
7 |Lagos Sun 10:00 p.m. Mon 1:00 3
8 |Lahore Man 2:00 am. Man 5:00 ; Change Type v Jpe

9 |LasVegas Sun 2:00 p.m. Sun 5:00 p Transform r Folumns

10 |Lima Sun 4:00 p.m. Sun 7:00 p -12 Replace Values... alue H
11 | Lisbon Sun 10:00 p.m. Mon 1:00 Replace Errors... Valuel &
12 | London Sun 10:00 p.m. Mon 1:00{ . ) Columns

13 | Los Angeles Sun 2:00 p.m. Sun 5:00 p ri Split Column ’ Columns

14 | Madrid Sun 11:00 p.m. Mon 2:00 ; "= Group By..

15 | Managua Sun 3:00 p.m. Sun 6:00 p Fill '

16 |Manila Mon 5:00 a.m. Mon 8:00 ; Unpivot Columns

17 | Melbourne Mon 7:00 a.m. Mon 10:0C Unpivot Other Columns

18 | Mexico City Sun 4:00 p.m. Sun 7:00 p

10 | Miami Cun 5NN A m Con RN R fren N

And here is my result set for the second data set:
fx = Table.RenameColumns (#"Removed b4 QU er}f Settl ngs x

B~ |Location |E||Start time |E|| End time |E||

1 | Kiritimati Mon 11:00 a.m. Mon 2:00 p.m. o nllnE B

2 |Kolkata Mon 2:30 a.m. Mon 5:30a.m. ~ Name —

3 | Kuala Lumpur Mon 5:00 a.m. Mon 8:00 a.m. | Event Tmes

4 | Kuwait City Sun 12:00 Midn Mon 3:00 a.m. All Properties

5 |Kyiv Sun 12:00 Midn Mon 3:00 a.m. 4 APPLIED STEPS

& |LaPaz Sun 5:00 p.m. Sun 8:00 p.m. Source I
7 |Lagos Sun 10:00 p.m. Mon 1:00 a.m. Navigation s
& |Lahore Mon 2:00 a.m. Mon 5:00 a.m. Changed Type

9 |Las Vegas Sun 2:00 p.m. Sun 5:00 p.m. Remaved Calumns

10 |Lima Sun 4:00 p.m. Sun 7200 p.m. Replaced Value H
11 | Lisbon Sun 10:00 p.m. Mon 1:00 a.m. Replaced Valuel &+
12 |London Sun 10:00 p.m. Mon 1:00 a.m. Removed Columns]

13 | Los Angeles Sun 2:00 pm. Sun 5:00 p.m. 2 Renamed Columns

14 | Madrid 5un 11:00 p.m. Mon 2:00 a.m.
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Insert a Step

Now | want to produce another variable for the first set of columns. Instead of
creating the whole process again from getting data from the web, | start from
one step ago which was before removing columns. As I've mentioned earlier, |
can grab that status easily from the Applied Steps section in Query Settings
pane. There is a step named Replaced Valuel. This step belongs to where |
replaced * characters with blank for Location2 columns.

| Click on Replaced Value1 step and then choose the second set of columns to

remove.
fx = Table.ReplaceValue(#"Replaced Value","*","",Replacer.ReplaceText,{"Location2"}) v Que,y SEttir“gS X
E5~ |Location - || Start time ~ || End time - Ilocaﬁunz |~ ||start time2 [~ ]|End time2
1 |Accra Sun 9:00 p.m. Sun 12:00 Midn Kiritimati E@ Copy . o FHLREATE
2 | Addis Ababa Sun1200Midn  Mon3:00am.  Kolkata o . A| Name
3 |Adelaide Mon 5:30 a.m. Mon 9:30 a.m. Kuala Lumpur Remove Other Columns . Event Times
4 | Algiers Sun 10:00 p.m. Mon 1:00 a.m. Kuwait City . All Properties
5 |Almaty Mon 3:00 a.m. Mon 5:00 a.m. Kyiv Remove Duplicates n. 4 APPLIED STEPS
6 |Amman Sun 12:00 Midn Mon 3:00 a.m. La Paz Remove Errors 5
T | Amsterdam Sun 11:00 p.m. Mon 2:00 a.m. Lagos ‘-1)2 Replace Values.. . I'\Ioal\Jr:c:tion
8 | Anadyr Mon 9:00 a.m. Mon 12:00 Nocn Lahore Fill Lo Changged Type
9 | Anchorage Sun 1:00 p.m. Sun 4:00 p.m. Las Vegas Change T}-‘pe » Remaoved Columns
10 |Ankara Sun 12:00 Midn Mon 3:00 a.m. Lima Transform b Replaced Value
11 | Antananarivo Sun 12:00 Midn Mon 3:00 a.m. Lisbon Merge Columns n. B( Replaced Valuel 1 :_]
12 | Asuncicn Sun 5:00 p.m. Sun 8:00 p.m. London n. Removed Columnsi
13 | Athens Sun 12:00 Midn Mon 3:00 a.m. Los Angeles = Group By.. Renamed Columns
14 | Atlanta Sun 5:00 p.m. Sun 8:00 p.m. Madrid "?_'I Unpivot Columns .
15 | Burkland Man 800 & m Man 1200 Noan | Manasua Unpivot Other Columns

When | click on Remove columns as above, | see a message says; Are you sure
you want to insert a step? | get this message because this is not the latest step
in my query editor. As long as | know what | am doing adding an extra step is

fine.
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X

Insert Step

Are you sure you want to insert a step? Inserting an intermediate step

may affect subsequent steps, which could cause your query to break.

Insert Cancel
| hit Insert for the message above, and a new step will be created called
Removed Columns2. With the result set as below;
.fr = Table.REI'I'ID'L-'E'CCI]_UT“”S(#"REPIECECI Query Se‘tt-lrlgs »
EH- |Location - || Start time - ||End time -
1 |Accra Sun 9:00 p.m. Sun 12:00 Midn 4 PROPERTIES
) i (e Mame
2 | Addis Ababa Sun 12:00 Midn Mon 3:00 a.m. —
3 | Adelaide Mon 6:30 a.m. Mon 9:30 a.m. Event Tmes
4 | Algiers Sun 10:00 p.m. Mon 1:00 a.m. All Properties
5 | Almaty Mon 3:00 a.m. Mon 6:00 a_m. 4 APPLIED STEPS
6 | Amman Sun 12:00 Midn Mon 3:00 a.m.
Source

7 | Amsterdam Sun 11:00 p.m. Mon 2:00 a.m. Navigation
8 |Anadyr Mon 9:00 a.m. Mon 12:00 Noon Changed Type
9 | Anchorage Sun 1:00 p.m. Sun 4:00 p.m. Removed Columns
10 | Ankara Sun 12:00 Midn Mon 3:00 a.m. Replaced Value
11 | Antananarivo Sun 12:00 Midn Mon 3:00 a.m. Replaced Valuel
12 | Asuncion Sun 5200 p.m. Sun 8200 p.m. 7% Removed Columns2
13 |Athens Sun 12:00 Midn Mon 3:00 a.m. Removed Columns1
14 |Atlanta Sun 5:00 p.m. Sun 8:00 p.m. Renamed Columns
15 |Auckland Mon 9:00 a.m. Mon 12:00 Noon Appended Query
16 |Baghdad Sun 12:00 Midn Mon 3:00 a.m.

Fixing Insert Step reference issue

When | insert a step in Power Query, the step after that will source from the
inserted step. This will cause some issues in my scenario. | inserted a step and
removed Location2, Start time2, and End time2. And then in Removed

Columns1, | want to remove other columns and in Renamed Columns rename
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columns that do not exist anymore. So | have to fix the reference issue
happened by inserting the step. Here is how | fix it:

| go to View tab, Advanced Editor (or | can find Advanced Editor button in
Home tab). This will open Advanced Editor with M code for me. Then | replace

the h|ghl|ghted part to be referenced from Replaced Value1.

t External [ | @< | c O

Home Transform Add Column Viewo 0
D D [ Formula Bar [] Monospaced
:r E Show whitespace

Query Rdvance

B Settings || Editor
Show Data Preview
» i3 = Table.RenameColumns(#"Removed Columnsl®,{{"Location2", “Location"}, {"Start A Quefy SEttinS %
E &3 |Location * || Start time - ||End time b
@ Pl
o 1 | Kiritimati Mon 11:00 a.m. Mon 2:00 p.m. PROPERTIES
~ Name
2 |Kolkata Mon 2:30 a.m. Mon 5:30 am
Event Time:
3 | Kuala Lumpur Mon 5:00 a.m. Mon 8:00 a.m mes
! |4 | Kuwait City 5un 12:00 Midn | Mon 3:00 a.m All Properties
Advanced Editor m} X | APPLIED STEPS
Source
Event Times B
Help Changed Type
Removed Columns
Llet . . . L Replaced Value
Source = keb.Page(leb.Contents{"http://www.timeanddate.com/worldclock/fixedtime. html ¥ msg=Power+BI+Training&isc
Datad = Source{6}[Datal, Replaced Valuel
#"Changed Type" = Table.TransformColumnTypes(Data@,{{"Header", type text}, {"Location", type text}, {"Start ti Removed Columns2

#"Removed Columns™ = Table.RemoveColumns{#"Changed Type",{" Headar 1, Removed Columns1

#"Replaced Value" = Table.ReplaceValue(#"Removed Columns™
#"Replaced Valuel™ = Table.ReplaceValue(#"Replaced Value"
#"Removed Columns2" = Table.RemoveColumns(#"Replaced Valu
#"Removed Columnsl” = Table.RemoveColumns (" DI NGNS, {"Location”, "Start time", "End time"}),

#"Renamed Columns™ = Table.RenameColumns(#"Removed ColumnsMg, {{"Location2", "Location"}, {"Start time2", "Star
in
#"Renamed Columns™

Now my datasets exist as below:

" ,Replacer.ReplaceText,{"Location"}),
" ,Replacer. ReplaceText {"Location2"}), X Renamed Columns
Location2”, "Start time2", "End time2"}),

Removed Columns2: the data set for the first set of columns

Renamed Columns: the data set for the second set of columns

Append Queries

Now It's the time to combine these two data sets. There is a menu option that
combines two data sets. However, it only appends two QUERIES. As | have
everything here in one query (but different steps or let's say variables), so |
can't use that option. Fortunately, | can do that with a single line of M

scripting.
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| click on Advanced Editor to see the M code generated behind the scene.
Then I Insert code line below at the end of LET clause, after adding a single
comma (which is line separator in Power Query) in the line before it.

#"Appended Query" = Table.Combine({#"Removed Columns?2", #"Renamed
Columns" })

The statement above creates a new data set as a variable called Appended
Query. I've used Table.Combine to append queries (or UNION them in SQL
and Database terminologies). This function is a simple function and gets
datasets to be combined which are Removed Columns1 and Renamed

Columns1.
Then | show this step in the result set with writing that in IN section:

1in

2  #"Appended Query"

Now my result set has both datasets combined into one. (I can check this
includes 144 columns for 144 cities; combined list of 72 cities in each of

previous datasets).

_,I'.'r = Table.Combine({#"Removed Columns2", #"Renamed Columns" }) Q'._Je")." SEﬂinS x
B~ |Location ¥ ||Start time ¥ ||End time -
— ’ ’ 4 PROPERTIES
127 | Stockholm Sun 11:00 p_m. Mon 2:00 a.m. A e
128 |Suva Mon 9:00 a.m. Mon 12:00 Noon Event Times
129 | Sydney Mon 7:00 a.m. Mon 10:00 a.m. i )
130 | Taipei Mon 5:00 a.m. Mon 8:00 a.m. Silopae
131 | Tallinn Sun 12:00 Midn Mon 3:00 a.m. 4 APPLIED STEPS
132 | Tashkent Mon 2:00 a.m. Mon 5:00 a.m. Source
133 | Tegudigalpa Sun 3:00 p.m. Sun 6:00 p.m. Navigation
134 | Tehran Mon 1:30 a.m. Man 4:30 a.m. Changed Type
135 | Tokyo Mon 6:00 a.m. Mon 9:00 a.m. Removed Columns
136 | Toronto Sun 5:00 p.m. Sun 8:00 p.m. Replaced Value
137 |Vancouver 5un 2:00 p.m. 5un 5:00 p.m. Replaced Valuel
138 |Vienna Sun 11:00 p.m. Mon 2:00 a.m. Remaved Columns2
130 | Warsaw Sun 11:00 p.m. Mon 2:00 am. Removed Columns1
140 | Washington DC Sun 5:00 p.m. Sun B:00 p.m. Renamed Columns
141 | Winnipeg Sun 4:00 p.m. Sun 7:00 p.m. 7 Appended Query
142 | Yangon Mon 3:30 a.m. Mon 6:30 a.m.
143 | Zagreb Sun 11:00 p.m. Mon 2:00 a.m.
144 | Zirich Sun 11:00 p.m. Mon 2:00 a.m. v
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Next Steps

It will be long if | mention all the steps in a single post, So stay tuned. Next
step would be Grouping rows and applying some transformations to get the
desired output. Finally, | will show you how to use parameters in the query and

automate the process.
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Power Query Not for Bl: Event Date and Time
Scheduler - Part 2

Posted by Reza Rad on May 14, 2016

[+ |Start time ¥ ||End time v || Cities v
1 | Mon 1:00 AM Mon 4:00 AM Accra, Reykjavik
2 | Mon 4:00 AM Mon 7:00 AM Addis Ababa, Amman, Ankara, Antananarivo, Athens, Baghdad, Beirut, Buchare...
3 | Mon 10:30 AM Mon 1:30 PM Adelaide, Darwin
4 | Mon 2:00 AM Mon 5:00 AM Algiers, Casablanca, Dublin, Kinshasa, Lagos, Lisbon, London
5 |Mon 7:00 AM Mon 10:00 AM Almaty, Dhaka
6 |Mon 3:00 AM Mon 6:00 AM Amsterdam, Barcelona, Belgrade, Berlin, Brussels, Budapest, Cairo, Cape Town,...
7 | Mon 1:00 PM Mon 4:00 PM Anadyr, Auckland, Suva
8 |Sun5:00 PM Sun 8:00 PM Anchorage
9 |Sun9:00 PM Sun 12:00 Midn Asuncion, Atlanta, Boston, Caracas, Columbus, Detroit, Havana, Indianapolis, La...

In the , I've explained that Power Query can be used for

non-Bl scenarios, and here is a real-world use case example; Creating an event
date and time scheduler which consider multiple time zones. In a

, you've learned how to use Power Query to do some data mashup to
build a unified list of cities in different time zones and start and end time of
the event in each city. In this post, we will continue steps to build the final
result set. If you want to learn more about Power Query, read my Power Bl

online book;

Group Rows

After creating the full list, | want to group rows by their start and end time. |

want to create groups of cities where the start time of the event is the same

(and end time would be the same).

| start by clicking on the Start time and End time columns, and then | choose
Group By from the Home menu under Transform. In Group By window, | can
see that Start time and End time already selected as Group By columns (I can

add or remove from this window by clicking on — or + buttons if | want to).
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| create two new columns for group by result set. One as a count of all rows in
each group (this is just out of curiosity to see how many cities | have in each
start/end time group). And the other one as all rows for each group (this will
generate a table for each group, containing all cities of that group; all cities
with same start/end time).

X
Group By | Group By Columns J
Specify the columns to group by. /
Group by & -

Start time M | New Output Columns J

End time - - l
\

New column name Operation Column +
Count Count Rows - -
Cities All Rows - =

The output of this step will be a table with unique start/end times plus two

new columns; count of all rows, and a table embedded column for a list of all

cities.
FH+ |Start time ¥ | End time ¥ | Count ¥ | Cities Ul
1 | Mon 1:00 AM Mon 4:00 AM 2 Table
Z2 | Mon 4:00 AM Mon 7:00 AM 22 Table
3 |Mon 10:30 AM Mon 1:30 PM 2 Table
4 | Mon 2:00 AM Mon 5:00 AM 7 Table
5 |Mon 7:00 AM Mon 10:00 AM 2 Table
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| can click on a cell in the Cities column to see contents of it (Do not click on
the Table word, click on an empty space in that cell. If you click on the Table

word a new subsequent step will be generated to fetch that specific table).
fx || = Table.Group(#"Appended Query", {"Start ¥ Query Se[‘tmgs

ffH~ |Start time ¥ ||End time ¥ || Count v || Cities Al
4 PROPERTIES
1 | Mon 1:00 AM Mon 4:00 AM 2 Table
A Name
2 |Mon 4:00 AM Mon 7:00 AM 22 )
Event Times
3 | Mon 10:30 AM Mon 1:30 PM
All Properties
4 | Mon 2:00 AM Mon 5:00 AM
5 |Mon 7:00 AM Mon 10:00 AM 4 APPLIED STEPS
6 |Mon 3:00 AM Mon 6:00 AM changedtype
7 | Mon 1:00 PM Mon 4:00 PM date
8 | Sun 5:00 PM Sun 8:00 PM time
9 |Sun 9:00 PM Sun 12:00 Midn duration
10 | Mon 8:00 AM Mon 11:00 AM Source1
11 | Mon 9:00 AM Mon 12:00 Noon Data0

Start time

End time

Changed Type

il Removed Columns
Addis Ababa Mon 4:00 AM Mon 7:00 AM Replaced Value
Amman Mon 4:00 AM Mon 7:00 AM Replaced Value1
Ankara Mon 4:00 AM Mon 7:00 AM Removed Columns1
Antananarivo Mon 4:00 AM Mon 7:00 AM Removed Columns2
Athens Mon 4:00 AM Mon 7:00 AM Renamed Columns
Baghdad Mon 4:00 AM Mon 7:00 AM Appended Query
Beirut Mon 4:00 AM Mon 7:00 AM X Grouped Rows
Bucharest Mon 4:00 AM Mon 7:00 AM v

Concatenate Rows

The content of each cell in the above screenshot is a table containing all cities
in that group. For example, for the selected cell above | have a table of 22
cities.

So now my next step is to create a string concatenated list of all these city

names, like Addis Ababa, Amman, Ankara, Antananarivo, Athens...
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| can transform this column to be concatenated list all in one, but for simplicity
and ease of understanding I'll do that step by step by adding a custom

column in each step;

Step 1 to Concatenate: Select Single Column

As the first step to concatenate, I'll fetch a single column from the sub-table
which is Location.

| create a new custom column by click on the Add Column menu and then
Add Custom Column icon. This will open Add Custom Column window for me
where | can define a new column with the name and the expression to

calculate the new column.

Add Custom Column

New column name

[Cities 2
Custom column formula: Available columns:
=Table.SelectColumns([Cities],{"Location"}) Start time

End time

Count

Cities e

<< Insert

Learn about Power Query formulas

v/ No syntax errors have been detected. Cancel

| name this as Cities 2, and the expression as
1 = Table.SelectColumns([Cities],{"Location"})

Table.SelectColumns only fetches specific columns of the table that we
mention in the {}. Here | only fetched Location column so that it will be a

single column table as a result;
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fx

Start time
Mon 1:00 AM
Mon 4:00 AM

Mon 10:30 AM

Maon 2:00 AM
Maon 7:00 AM
Mon 3:00 AM
Maon 1:00 PM
Sun 5:00 PM
Sun 9:00 PM
Mon 8:00 AM
Mon 9:00 AM

ILocation
Addis Ababa
Amman
Ankara
Antananarivo
Athens
Baghdad
Beirut

Bucharest

rRADACAD

= Table.AddColumn(#"Grouped Rows", "Cities 2", each Table

¥ ||End time ¥ || Count ¥ || Cities
Mon 4:00 AM 2 Table
Mon 7:00 AM 22 Table
Mon 1:30 PM 2 Table
Mon 5:00 AM 7 Table

Mon 10:00 AM 2 Table

Mon 6:00 AM

Mon 4:00 PM Table

Sun 8:00 PM 1 Table

Sun 12:00 Midn 19| Table
3 Table
8 Table

Step 2 to Concatenate: Rows to Columns

For concatenation, | want to use a method that needs values to be on
COLUMNS not on rows. So | have to transform the inner table to show values

in Columns rather than rows. Fortunately, it is easy to do with Table.Transpose.
| add a new custom column with this expression:

1 = Table.Transpose([Cities 2])

4t | Cities 2

Table

G

Table

This simple expression will turn my single-column row values into multiple

columns in a single row. For using Transpose, All you need is the table name.
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The table should be single columned. And then it transforms it into rows.
Column headers would be auto-named as Column1, Columnz2,.... So this would

be the result;

fx = Table.AddColumn(#"Added Custom™, “"Cities 4", each Table.Transpose([Cities

fH+ |Start time ¥ |End time ¥ || Count ¥ | Cities || Cities 2 4| Cities 4 4k

1 | Mon 1:00 AM Mon 4:00 AM 2| Table Table Table

2 | Mon 4:00 AM Mon 7:00 AM 22 Table Table

3 |Mon 10:30 AM Mon 1:30 PM 2| Table Table

4 | Mon 2:00 AM Mon 5:00 AM 7 Table Table Table

5 |Mon 7:00 AM Mon 10:00 AM 2| Table Table Table

6 |Mon 3:00 AM Mon 6:00 AM 22 Table Table Table

7 | Mon 1:00 PM Mon 4:00 PM 3| Table Table Table

8 |Sun 5:00 PM Sun 8:00 PM 1 Table Table

9 |Sun9:00 PM Sun 12:00 Midn 19 | Table f able Table

10 |Mon 8:00 AM Mon 11:00 AM 3| Table Table Table

11 |Mon 9:00 AM Mon 12:00 Noon 8| Table Table Table
Columnl Column2 Column3 Column4 Column5 Column6 Column?7 Column8
Addis Ababa Amman Ankara Antananarivo Athens Baghdad Beirut Bucharest

A bit of code behind

You might wonder what is happening when you add a custom column which
is based on an expression which uses an existing column. With a glance at
Advanced Editor you can see this is the script line generated for adding this
custom column;
#"Added Custom?2" = Table.AddColumn(#"Added Custom", "Cities 4", each
Table.Transpose([Cities 2]))

Table.AddColumn adds a new column with name and expression. This function

gets three parameters;

« Name of the table to add a column to it: #”Added Custom”

« Name of the new column to generate: Cities 4

« The expression to populate the new column: each Table.Transpose([Cities
2])

EACH is a singleton function that applies on every row of the main table and

produces the result of expression for that row into the new column.
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Step 3 to Concatenate: Concatenate to List

Now that | have values in multiple columns | can concatenate them all into

one string with Table.ToList function which converts a table to List. This

function can concatenate all columns of a table into one column (because List

is a single columned data structure).
The actual concatenation happens by Combiner function;

Combiner.CombineTextByDelimiter(”,

u

u

) which concatenate values with a

delimiter which | set to be comma. So here is the expression for my new
custom column:

1 =Table.ToList([Cities 4],

2

3 Combiner.CombineTextByDelimiter(", ")

4
5)

And the result would be a list which contains concatenated string value;

LDOO"--IG\U‘IJE-WI\J—‘?

=

11

S

Start time
Mon 1:00 AM
Mon 4:00 AM
Mon 10:30 AM
Mon 2:00 AM
Mon 7:00 AM
Mon 3:00 AM
Mon 1:00 PM
Sun 5:00 PM
Sun 9:00 PM
Mon 8:00 AM

<

= Table.AddColumn(#"Added Custom2”, "Cities 5", each Table.ToList([Cities 4],

¥ | End time

Mon 4:00 AM
Mon 7:00 AM
Mon 1:30 PM
Mon 5:00 AM
Mon 10:00 AM
Mon 6:00 AM
Mon 4:00 PM
Sun 8:00 PM
Sun 12:00 Midn
Mon 11:00 AM

¥ ||Count

v

2
22
2
7
2
22
3
1
19
3

Cities
Table
Table
Table
Table
Table
Table
Table
Table
Table
Table

4| | Cities 2 ‘i) Cities 4
Table Table
Table Table
Table Table
Table Table

Table Table
Table Table
Table
Table
Table
Table

4| |Cities 5

List

List

Addis Ababa, Amman, Ankara, Antananarivo, Athens, Baghdad, Beirut, Bucharest, Dar es Salaam, Doha, Helsinki, Istanbul, Jerusalem, !(hal

Step 4 to Concatenate: Expand

All'l have to now is to expand the list to its values. Expanding a column means

expanding its underneath structure. Expand column appears when you have a
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multi-value structure in each cell. Multi-value structures in Power Query can
be; Table, List, and Record. You can find Expand Column Icon simply beside

the column heading and click on it.

I = Table.AddColumn(#"Added Custom2", "Cities 5", each Table.ToList([Cities 4], v
v [nd time ¥ || Count ¥ || Cities “ir¥|| Cities 2 4| Cities 4 || Cities 5
1 Won 4:00 AM 2| Table Table Table List
2 Mon 7:00 AM 22 Table Table Table List ~
3 Mon1:30PM 2| Table Table Table List
4 Won 5:00 AM 7 Table Table Table List
5 Mon 10:00 AM 2 Table Table Table List
6 /on 6:00 AM 22 Table Table Table List

After expanding | can see concatenated text values in my main table as below;

fx = Table.ExpandListColumn(#"Added Custom3”, "Cities 5") v
i+ |Start time ¥ | End time ¥ || Count v || Cities k| Cities 2 ‘|| Cities 4 i _Cities 5 v
1 | Mon 1:00 AM Mon 4:00 AM 2| Table Table Table -Accra, Reykjavik
2 | Mon 4:00 AM Mon 7:00 AM 22 Table Table Table Addis Ababa, Amman, Ankara, Antananarivo, Athens, Baghdad, Beirut,...
3 | Mon 10:30 AM Mon 1:30 PM 2| Table Table Table Adelaide, Darwin
4 | Mon 2:00 AM Mon 5:00 AM 7 Table Table Table Algiers, Casablanca, Dublin, Kinshasa, Lagos, Lisbon, London

Final Polish

Now | have Start/End time for each time zone, and concatenated list of all
cities in that time zone, so | do a bit of polishing with removing extra columns.
| Only keep the Start Time, End Time, and Cities 5. And renaming Cities 5 to
Cities.

| Start time ¥ ||End time ¥ || Cities v
1 | Mon 1:00 AM Mon 4:00 AM Accra, Reykjavik
2 | Mon 4:00 AM Mon 7:00 AM Addis Ababa, Amman, Ankara, Antananarivo, Athens, Baghdad, Beirut, Buchare...
3 | Mon 10:30 AM Mon 1:30 PM Adelaide, Darwin
4 | Mon 2:00 AM Mon 5:00 AM Algiers, Casablanca, Dublin, Kinshasa, Lagos, Lisbon, London
5 |Mon 7:00 AM Maon 10:00 AM Almaty, Dhaka
6 |Mon 3:00 AM Maon 6:00 AM Amsterdam, Barcelona, Belgrade, Berlin, Brussels, Budapest, Cairo, Cape Town,...
7 | Mon 1:00 PM Mon 4:00 PM Anadyr, Auckland, Suva
8 |Sun 5:00 PM Sun 8:00 PM Anchorage
9 |Sun 9:00 PM Sun 12:00 Midn Asuncion, Atlanta, Boston, Caracas, Columbus, Detroit, Havana, Indianapolis, La...
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Next Steps

I've made my result set as | want with Power Query so far, but still one step

left, which is using parameters and Automation; I'll be using an Excel table as
input parameters to set my local event date and time, and then Power Query
will use those input parameters to refresh the whole result set. Stay tuned for

the next post to see how it can be done.
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Power Query Not for Bl: Event Date and Time
Scheduler - Part 3

Posted by Reza Rad on May 16, 2016

fx = Excel.CurrentWorkbook(){[Mame="InputData"]}[Content]
M~ |Date ¥ || Time + || Duration v
1 20160509 1300 3
Previously You have seen in and of this series, that how you can

use Power Query to do data transformation and turn the result of event
date/time scheduler of timeanddate.com website to a better format. We've
used a number of basic transformations, and some functions such as
Table.Transpose to fetch desired output. This part is the last step which we will
use parameters to make our query dynamic. At the end of this part, you will
learn how to automate your Power Query solution, with a change in
parameters in an Excel table, and hit the refresh button a new result set with
the desired format will be created. To learn more about Power Query, read my

Power Bl online book;

Using Parameters

We've made all the data manipulation and mash up, and the output result set
is exactly as desired. However, one step is left: Using Parameters and making
this query dynamic or automate the process. For parameters, | use an Excel

table as my configuration table. So | create a table as below;
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File Home Insert Page Layout Formu

Table Name: Summarize with PivotTable =![
InputData E*a Remove Duplicates Inse

2 Resize Table s Convert to Range A

Properties Tools
B3 - Jr | 20160509
A B C . D . E

1 —]
2
3 20160509_ 1300 3
4

This table has three columns: Date, Time, and Duration. | separated the date
and time for the simplicity of this example: date to be formatted as
YYYYMMDD, and Time as HHMM, and duration as an integer value illustrating
hours.

The configuration above means the event starts at 9" of May 2016, at 1:00 pm
New Zealand time (this is what my local time is), with a duration of 3 hours. |

named this table as InputData.
| can fetch this table in my Query Editor with a simple M script line as below;

1 input = Excel.CurrentWorkbook(){[Name="InputData"]}[Content]

Excel.CurrentWorkbook reads a table from the current Excel workbook. Name

of the table passed as an input parameter. And [Content] will load the content
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field of the table (which is a table by itself of all columns and rows of the Excel

table) into the variable named input.

% = Excel.CurrentWorkbook(){[Name="InputData onten
A Excel.C tWorkbook () {[N "InputData”]}[Content
v | Date ¥ || Time v || Duration v

1 20160509 1300 3

| can then read the first record of this table into a variable called inputrecord.

And use it for fetching each parameter later on. Here is my inputrecord
fx = Table.First(input)

Date 20160509
Time 1300

Duration 3

1 inputrecord=Table.First(input),
Now | can read Date value easily by the expression below:

1 date=Text.From([nputl’eCOI’d[Date]),

For Time | do also use a PadStart with O to generate values like 0400 when the
time is 4 AM. The reason is that TimeandDate.com asks for a full HHMM string
with leading 0 to work correctly. Duration calculation is simple as well.

1 time=Text.PadStart(Text.From(inputrecord[Time])4,"0"),

2

3 duration=Text.From(inputrecord[Duration]),

Now that | have all three parameters in variables named; date, time, and
duration. | can use them in generating web URL to pass to timeanddate.com
website as below;
.WebURL="http.//www.timeanddate.com/worldclock/fixedtime.htm(?’msg=P
'ower+Bl+ Training&iso="&date&"T"&time&"&p 1=228&ah="&duration,
String concatenation character in Power Query is: &. And expression above
generates the web URL for the date/time of the event with a local time of

560 |Page


http://www.radacad.com/wp-content/uploads/2016/05/22.png
http://www.radacad.com/wp-content/uploads/2016/05/23.png

Power Bl from Rookie to Rock Star — Book 3: Power Query and Data Transformation in Power Bl ragacas

Auckland, New Zealand with a duration specified. All | have to do now is to
fetch data from this URL with the WebURL variable. So I'll change the line
below;

Sourcel =
iWeb.Page(Web.Contents(“http.//www.timeanddate.com/worldclock/fixedti
me.html?msg=Power+BI+Training&iso=20160509T 1300&8p 1=22&8ah=3")),

To this:
1 Source1 = Web.Page(Web.Contents(WebURL)),

Now | have a dynamic query based on parameters. Let's change the

parameters in Excel and Refresh the data.
H ©- Scheduler.xlsx - Excel

Reza Rad Eal O

File Home | Insert | Page Layou | Formulas | PEIEN Review | View | LOAD TEST 2 Tell me

B FDD

MASTER DA| novaPDF | Power Pivol | TEAM

L=l Connections al Y Clear El% B B ,g__,‘? gl =]

8_ Share

Properties Reapply BB :
Getbemal  New i 7| Sot  Filter Y Tette % | Whatf Forecast |Qutline
Data - Query~ ) Edit Links Yo Advanced  Cojumns S0 7 7] Analysis - Sheet .
Get & Transform Connections Sort & Filter Data Tools Forecast ~
Cc30 = Fe A

1

2 |Mon 5:00 a.m. Accra, Reykjavik

3 |Mon 8:00a.m.  Monf1:00 a.m. Addis Ababa, Amman, Ankara, Antananarivo, Athens, Baghdad, Beirut, Bucharest, Dar es Salaam, C
4 |Mon 2:30 p.m. Adelaide, Darwin

5 |Mon 6:00 a.m. :00a.m.  Algiers, Casablanca, Dublin, Kinshasa, Lagos, Lisbon, London

6 |Mon 11:00 a.m. Almaty, Dhaka

7 |Mon 7:00 a.m. 10:00 a.m. Amsterdam, Barcelona, Belgrade, Berlin, Brussels, Budapest, Cairo, Cape Town, Copenhagen, Fran
& |Mon 5:00 p.m. :00 p.m.  Anadyr, Auckland, Suva

8 |Sun 9:00 p.m. :00 Midn  Anchorage

10 |Mon 1:00 a.m. 4:00 a.m.  Asuncion, Atlanta, Boston, Caracas, Columbus, Detroit, Havana, Indianapolis, La Paz, Miami, Montr
11 |Mon 12:00 Noon 3:00 p.m.  Bangkok, Hanoi, Jakarta

12 |Maon 1:00 p.m. 4:00 p.m.  Beijing, Hong Kong, Kuala Lumpur, Manila, Perth, Shanghai, Singapore, Taipei
13 |Mon 10:30 a.m. 1:30 p.m.  Bengaluru, Kolkata, Mumbai, New Delhi

14 |Sun 12:00 Midn 3:00a.m. Bogota, Chicago, Dallas, Houston, Kingston, Lima, Mexico City, Minneapolis, New Orleans, Winnip|
15 |Mon 2:00 a.m. 5:00 a.m.  Brasilia, Buenos Aires, Halifax, Montevideo, Rio de Janeiro, S0 Paulo

16 |Mon 3:00 p.m. 6:00 p.m.  Brisbane, Canberra, Melbourne, Sydney

17 |Sun 11:00 p.m. 2:00a.m.  Calgary, Denver, Edmonton, Guatemala, Managua, Salt Lake City, San Salvador, Tegucigalpa

18 |Mon 9:00 a.m. 12:00 Noon Dubai

19 |Sun 7:00 p.m. 10:00 p.m.  Honolulu

20 |Mon 10:00 a.m. M
21_M0n 9:30 a.m. M

1:00 p.m. Islamabad, Karachi, Lahore, Tashkent
12:30 p.m. Kabul, Tehran

22 |Mon 10:45a.m.  Mgh 1:45p.m.  Kathmandu
| Sheet Sheet2 () 1 »
Ready @ Running background query ... {Click here to cancel) ] ﬁ EI = ] + 100%
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When | refresh the data, | can see in the status bar that Power Query is

refreshing the whole data set based on input parameters (illustrated in the

screenshot above).

And here is my final result:

llstart time_ Bl end time __ Bcities |

L= == R B T R = I %

[ TN % TR L R (S o O T W SISO [ i U I T et
[RE TR = T = R = R B = R R A VS B AN R e

A E
Mon 3:30 a.m.  Mon 6:30 a.m.
Mon 8:30 a.m.  Mon 9:30 a.m.
|Mon 1:00 p.m.  Mon 4:00 p.m.
Mon 4:30 a.m.  Mon 7:30 a.m.
Mon 9:30 a.m.  Mon 12:30 p.m.
Mon 5:30 a.m.  Mon 8:30 a.m.
|Mon 3:30 p.m.  Mon 6:30 p.m.
|[5un 7:30p.m.  5un 10:30 p.m.
|[Sun 11:30 p.m. Mon 2:30 a.m.
Mon 10:320 a.m. Mon 1:30 p.m.
Mon 11:30 a.m. Mon 2:30 p.m.
Mon 9:00 a.m.  Mon 12:00 Noon
|Sun 10:30 p.m. Mon 1:30 a.m.
Momn 12:30 a.m. Mon 3:30 a.m.
|Mon 1:30 p.m.  Mon 4:30 p.m.
[5un9:30p.m.  Mon 12:30 a.m.
Mon 7:30 a.m.  Mon 10:30 a.m.
|5un 3:30p.m.  Sun 8:30 p.m.
Mon 8:30 a.m.  Mon 11:30 a.m.
Mon 8:00 a.m.  Mon 11:00 a.m.

NMon 9:15 a.m.

Mon 12:15 p.m.

Accra, Reykjavik

Addis Ababa, Amman, Ankara, Antananarive
Adelaide, Darwin

Algiers, Casablanca, Dublin, Kinshasa, Lagos
Almaty, Dhaka

Amsterdam, Barcelona, Belgrade, Berlin, Br
Anadyr, Auckland, Suva

Anchorage

Asuncion, Atlanta, Boston, Caracas, Columb
Bangkok, Hanoi, Jakarta

Beijing, Hong Kong, Kuala Lumpur, Manila, F
Bengaluru, Kolkata, Mumbai, New Delhi
Bogota, Chicago, Dallas, Houston, Kingston,
Brasilia, Buenos Aires, Halifax, Montevideo,
Brisbane, Canberra, Melbourne, Sydney
Calgary, Denver, Edmonton, Guatemala, Ma
Dubai

Honolulu

Islamabad, Karachi, Lahore, Tashkent
Kabul, Tehran

Kathmandu

Here is the full script of the example above:
let

// read Input Data

input = Excel.CurrentWorkbook(){[Name="InputData"[}[Content],

inputrecord=Table.First(input),
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date=Text.From(inputrecord[Date]),
time=Text.PadStart(Text.From(inputrecord[Time]),4,"0"),

duration=Text.From(inputrecord[Duration]),

WebURL="http.//www.timeanddate.com/worldclock/fixedtime.html?’msg=P
ower+Bl+Training&iso="&date&"T"&time&"8p 1=22&8ah="&duration,

Source = Web.Page(Web.Contents(WebURL)),

Data0 = Source{0}[Data],

#"Changed Type" = Table.TransformColumnTypes(DataO0,{{"Header", type
text}, {"Location", type text}, {"Start time", type text}, {"End time", type text]},
{"Location2", type text}, {"Start time2", type text}, {"End timeZ2", type text}}),

#"Removed Columns" = Table.RemoveColumns(#"Changed
Type" {"Header"}),

#"Replaced Value" = Table.ReplaceValue(#"Removed
Columns","*","",Replacer.ReplaceText,{"Location"}),

#"Replaced Value1" = Table.ReplaceValue(#"Replaced
Value","*","",Replacer.ReplaceText,{"Location2"}),

#"Removed Columns2" = Table.RemoveColumns(#"Replaced
Value1"{"Location2", "Start time2", "End time2"}),

#"Removed Columns1" = Table.RemoveColumns(#"Replaced
Value1"{"Location", "Start time", "End time"}),

#"Renamed Columns" = Table.RenameColumns(#"Removed
Columns1"{{"Location2", "Location"}, {"Start time2", "Start time"}, {"End

time2", "End time"})}),
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#"Appended Query" = Table.Combine({#"Removed ColumnsZ2",
#"Renamed Columns" }),

#"Grouped Rows" = Table.Group(#"Appended Query", {"Start time", "End
time"}, {{"Count", each Table.RowCount( ), type number}, {"Cities", each _,
type table}}),

#"Added Custom" = Table. AddColumn(#"Grouped Rows", "Cities 2", each
Table.SelectColumns([Cities],{"Location"})),

#"Added Custom2" = Table. AddColumn(#"Added Custom", "Cities 4", each
Table.Transpose([Cities 2])),

#"Added Custom3" = Table.AddColumn(#"Added Custom?2", "Cities 5", each
Table.ToList([Cities 4],

Combiner.CombineTextByDelimiter(", ")

),

#"Expanded Cities 5" = Table.ExpandListColumn(#"Added Custom3", "Cities
5%),

#"Removed Other Columns" = Table.SelectColumns(#"Expanded Cities
5" {"Start time", "End time", "Cities 5"}),

Final = Table.RenameColumns(#"Removed Other Columns" {{"Cities 5",
"Cities"}})

n

Final
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Summary

You have seen how Power Query can be useful for even none Bl use case
scenarios. You've learned how to use Power Query to get input parameters
dynamically from Excel spreadsheet and call a web URL with that, fetches the
data set, and do data transformations. This was a real-world use case that
showed you some strengths of Power Query. No matter if you are a BI

developer or not, you will find use cases of Power Query in many situations.

Call to Action

Tell me real use case scenarios that you have used Power Query for, how did

you find Power Query in solving that challenge?
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Part VIII: A Tool to Help: Power BI
Helper
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Exposing M Code and Query Metadata of
Power Bl (PBIX) File

Posted by Reza Rad onJun7, 2017

B<LocalPackageMetadataFile xm csd="http://www.w3.0rg/2001/XMLSchema" xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance">

<Items><Item><ItemLocation><ItemType>AllFormulas</ItemType><ItemPath /></ItemLocation><StableEntries><Entry Type="Relationships" Value="SAAAAAA==" /><Entry Type=
"QueryGroups" Value=" yVBCV55xQrjN8v492L1XC0d1dEhVDG1kYX] . /></Stable|~:ntn°s></Itom><1tem><ltnmr ocation><ItemType>Formula</ItemType><ItemPath>
Sectionl/Sheetl</ItemPath></Ite; n: IsPrivate” Value="1l0" /><Entry Type="NameUpdatedAfterFill" value="11" /><Entry Type=

"IsDirectQuery" Value="10" />& /><Entry Type="LoadToReportDisabled" Value="11" />
</StableEntries></Item><I tnm><Itemwcat;on><1ts=mTyp=>rem1a</ /TtemType><ItemPath>Sectionl/Sheetl/Source</ItemPath></TtemLocation><StableEntries />
</Item><Item><ItemLocation><ItemType>Formula</ItemType><ItemPath>Sectionl/Sheetl/sheetl] Sheet</ItemPath></ItemLocation><stableEntries />
</Item><Item><ItemLocation><ItemType>Formula</ItemType><ItemPath>Sectionl/Sheetl/Promoted$20Headers</ItemPath></ItemLocation><StableEntries />
</Item><Item><ItemLocation><ItemType>Formula</ItemType><ItemPath>Sectionl/Sheetl/Changed$20Type</ItemPath></ ItemLocation><stab1eEnLriea />
</Item><Item><ItemLocation><ItemType>Formula</ItemType><ItemPath>Sectionl/Start$20Year</ItemPath></ItemLocation><StableEntries><Entry Type="IsPrivate" Value="10" />
El 1" Value="11" /><Entry Type="IsDirectQuery" Value="1l0" /><Entry Type="ResultType" Value="sNumber" /><Ent1y 'ype=
I 5 il /></stableEntries></Item><Item><ItemLocation><ItemType>Formula</ItemType><ItemPath>Sectionl/Start$20Year/Source
</ ItemPath></xtem_‘ocatlon><stableEntrle° /></Item><Item><ItemLocation><ItemType>Formula</ItemType><I t=mPath>section1/5tl!t‘20¥eu/shaetl Sheet
</ItemPath></ItemLocation><StableEntries /></Item><Item><ItemLocation><It e>Formula</ItemType><ItemPath>Sectionl
</ItemPath></ItemLocation><StableEntries /></Item><Item><ItemLocation><It pe>Formula</ItemT yp=><rtemPath>secuon1/snxt\2oyeu/chnnqadtzorype
</ItemPath></ItemLocation><StableEntries /></Item><Item><ItemLocation><It: e>Formula</ItemType><ItemPath>Sectionl/|
</ItemPath></ItemLocation><StableEntries /></Item><Item><ItemLocation>< mT yp=><It=mPatn>S¢cuon1
</ItemPath></ItemLocation><StableEntries><Entry Type="IsPrivate"” Value="10" ameUpdatedAfterFill"
="ResultType" Valuc="sNumber" /><Entry yra-"LcadToReportbxsabled " Value="11

nancial$20Month$20start
11" /><Entry Type="IsDirectQuery" Value="10"

/><Entry Ty " /></StableEntries></Item><Item><ItemLocation><ItemType>Formula
</ItemType><ItemPath>Sectionl/! al /ItemPath></ItemLocation><StableEntries /></Item><Item><ItemLocation><ItemType>Formula
</ItemType>< 1tcmpath>secf.1.on1/umnciaMzomm.h%zosmt/sheatl Sheet</ItemPath></ItemLocation><StableEntries /></Item><Item><ItemLocation><ItemType>Formula
</ItemType><ItemPath>Sectionl/! al /ItemPath></ItemLocation><StableEntries /></Item><Item><ItemlLocation><ItemType>Formula
</ItemType><ItemPath>Sectionl/! al ype</ItemPath></ItemLocation><StableEntries /></Item><Item><ItemLocation><ItemType>Formula
</ItemType><ItemPath>Sectionl/! al /Financial 1</Item?athx/ltemuocatxom tableEntries /></Item><Item><ItemLocation><ItemType>
Formula</ItemType><ItemPath ionl/ /ItEmPath></ItemLDCat10 ><Stabl°E = IsP’:‘}vate" Value="10" /><Entry Type=

"NameUpdatedAfterFill" Value="11" /><Entry Type="IsDirectQuery" Value="10" />§
"11" /></StableEntries></Item><Item><ItemLocation><ItemType>Formula</ItemType>
</ItemPath></ItemLocation><StableEntries /></Item><Item><ItemLocation><ItemType>Formula</ItemT ype><ItemPath>section1/‘leats\20totZDGenerata/sheetl Sheet
</ItemPath></ItemLocation><StableEntries /></Item><Item><ItemLocation><ItemType>Formula</ItemType><ItemPath>Sectionl/:
</ItemPath></ItemLocation><StableEntries /></Item><Item><ItemLocation><ItemType>Formula</ItemType><ItemPath>Sectionl/: /Ch 'Y

</ItemPath></ItemLocation><StableEntries /></Itcm><Item><Item_,ocatmnxrtem pe>romll</1t°m"‘ype><'thPath)Sectionl/Yaa:l%20to* / 1
</ItemPath></ItemLocation><StableEntries
</I temPath></ I tnm_,oratlon><stah lnsntnnsxsntxy

§Ell/ ><Entry Type="LoadToReportDisabled" Value=

IsDirectouery" Value='10" /

Power Bl Desktop file stores many metadata information in it, one of the most
important pieces of information stored there is Power Query M scripts. It is
always easy to open a PBIX file and realize the queries in Query Editor
Window. However, if you have too many queries and you want a way to get
the script of all of them, then this post is for you. | will explain a bit about the
structure of PBIX file at the beginning, and then I'll explain how you can access
the M script from it. If you like to learn more about Power Bl and Power Query;

read .

Structure of a PBIX File

recently wrote a great blog post about the structure of PBIX file, and |
strongly recommend everyone to read it. For this blog post, my focus is on M
script section of that. So, I'll go through other parts of the structure briefly. A
Power BI Desktop file is a file with *.PBIX extension. This file is a renamed
version of a ZIP file. You can rename the file to *.zip to see the structure of it.

Then you can unzip it into a folder.

567 |Page


http://radacad.com/author/admin
http://radacad.com/online-book-power-bi-from-rookie-to-rockstar
https://gqbi.wordpress.com/2017/05/02/what-makes-up-a-power-bi-desktop-pbix-file/
http://radacad.com/wp-content/uploads/2017/06/2017-06-07_11h19_53.png

Power Bl from Rookie to Rock Star — Book 3: Power Query and Data Transformation in Power B RADACAD

Date Dimension Victoria un zippea
| Date Dimensicon Victoria.pbix  original file

¢ Date Dimension Victoriazip Reramed to =zip

Files under this folder are;

Report

| | [Content_Types]xml

| | DataMashup

| | DataModel

| | Diagramb5tate

| | Metadata

| | SecurityBindings

| | Settings

| | Version

Here is a very brief explanation of each file or folder;

« Report Folder: Layout of the Power Bl visual reports (Including two files in
the folder)

« [Content_Types].xml: Includes the content structure of this folder in XML
format (older PBIX files might have different content structure)

« DataMashup: This is the file which is the main topic of this blog post. It
includes everything related to Power Query side of the file; M scripts, the
structure of queries, parameters, and functions.

« DataModel: This includes the data in the model (in a compressed format).

« DiagramState: It seems it stores the table and Matrix information.

« Metadata: Contains all labels (Names). In Power Bl Desktop, everything has
a GUID assigned to it. What we see as a table name, has a GUID assigned to
it. This file is a mapping of GUIDs and names that we see.

« SecurityBindings: | believe this is Row Level Security configuration in the
Power Bl stored in binary format.

« Settings: | believe it is some of the settings applied in Power Bl settings
menu options.

« Version: Version of the file.

In the future, I'll write some other posts with a detailed explanation of every

file and folder. For now, let's focus on DataMashaup File.
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DataMashup File: Everything You Need

Talking about Power Query; DataMashup file is all you need. It includes
everything from the structure of queries, tables, parameters, list, to the actual
M scripts behind the scene. You can Fetch all of this information from this
single file. Let's look at the structure of this file. If you open this file with a text
editor. You will see some binary things first (which are related to the zipped
nature of this file), and also some XML information. Yes, this is a zipped file.

Let's start with unzipping it into a folder. I've done that with the 7-zip

application.

100% Extracting C:\Users\RezaRad\O ... - Copy'\DataMashup — O >
Elapsed time: 00:00:00 Total size: 7350
Remaining time: 00:00:00 Speed: 7177 KBfs
Files: 3 Processed: 7350
Compression ratio: 24% Compressed size: 1764
Emrors: 1
Extracting
Formulas®.

Section1.m

1 Chlsers‘RezaRad“OneDrive'\Blog'PQ Metadata Read.Date Dimension Victora - Copy' DataMashup
Wamings:
There are some data afterthe end of the payload data

Close

In the folder you will have these files:

Config
Formulas

|:] [Content_Types]xml

Here are details of each file;
« [Content_Types].xml: explains the content of this section, very high level
information. it is just saying that M script is somewhere in this folder

569 |Page


http://radacad.com/wp-content/uploads/2017/06/2017-06-07_09h58_44.png
http://radacad.com/wp-content/uploads/2017/06/2017-06-07_09h59_35.png

Power Bl from Rookie to Rock Star — Book 3: Power Query and Data Transformation in Power B RADACAD

<?xml wversion="1.0" encoding="utf-8"7?>

<Types zmlns="http://schemas.openxmlformats.org/package/2006/content-types">
<Default Extension="xml" ContentType="text/xml" />

<Default Extension="m" ContentType="application/x-ms-m" /%

</Types:>

« Config Folder: Includes one file: Package.xml, which is the information
about settings of Power Query. For example the culture, versioning, and
some other configurations.

<?xml version="1.0" encoding="utf-8"2>

<Package xmlns:xsd="http://www.w3.0rg/2001/XMLSchema" zmlns:xsi="http://www.w3.org/2001/XML.Schema-instance">
<Version>2.46.4732.721</Version>

<MinVersion>1.5.3296.0</MinVersion>

<Culture>en-NZ</Culture>

l</Package>

« Formulas Folder: Includes M scripts! Files with *.m extension.
OneDrive » Blog * PO Metadata Read » Date Dimension Victoria - Copy * DataMashup~ »* Formulas

Py

Mame Date modified Type Size

D Sectionl.m 30/05/2017 02 PM M File TKB

You might end up having more than one file if you have more than 1 section,
but this is unlikely to happen in usual cases. Usually, everything you do in
Query Editor goes under a single section. If you are an M geek and know how

to write multiple sections, then you might end up with having multiple

files | will write another post in the future explaining Sections and their

usages. For now, let's look at this *.m file with a text editor:

M Script File

Section1.m File gives you all M script in the well formatted text;
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section Sectionl;

shared Sheetl = let
Source = Excel.Workbook(File. Contcnts(” H F L € A e wer Q RADACAD\L . "), null, true),
Sheetl_Sheet = Source{[Item=" t ,Kind=" "1} [Data]l,
#"Pr " = Table.Pro moteﬂsaderg(sheﬂtl Sheet, [PromoteAllScalars=truel),
L ype" = Table.TransformColumnTypes (#" mot H " {{"Start r", Inté4.Type}, {"Finan jont tart”, Inté4.Type), (" t T ", Inté4
.Type)))
@in
&
shared #" t "= let
Source = Excel.Workbook(File. (‘ontents(‘ 1 I € ‘ W Que ACA . "), null, true),
Sheetl Sheet = Source{[Item=" ,Kind=" H[Data]
#"Pr € " = Table. Pmmoteﬂeaderq(sheetl sheet [PrumoteAllscalar =truel),
" " = Table.TransformColumnTypes (#" AL ", Inté4.Type}, {"Fir font tart", Inté4.Type), {"ve te", Int64
TypA)))
" "= #"Ch "{0}[Start Year]
iin
P
shared #"F T 1 Month start" = let
Source = Excel.Workbook(File. Contents("C: \dvar wer \ 3 "), null, true),
Sheetl_Sheet = source([Item— (King=" "1} [patal,
% t " = Table. anothoaders(ShQDtl Sheet, [PromoteAllScalars=true]),
# " = Table.TransformColumnTypes (#" S 7 r", Inté4.Type}, {"Fi ial M ", Inté4.Type}, {" r r ", Inté4
TYPH))
#Fi 1 Month rel" = ¢ r rype”{0} [Financial Month Start]
hin
L
shared #" " = let
Source = Excel.Workbook(File. C(ntents(" : € F F DI 2 ance W Q RADACAD\L : "), null, true),
Sheetl shnet = Source{ [Item=" ,King=" ))[Data]
" = Table.PromoteHeaders(Sheetl Sheet, lemoteAllscalar s=truel),
EN " = Table.TransformColumnTypes (#" te ' ", {{"start ", Inté4.Type}, {"Finar font tart™, Inté4.Type}, (" ", Inté4
.Type))),
#"Ye t e tel” = g e "{0}[Years to Generate]
in
&

If you need to send your M scripts to someone, this is the place to copy them
from. This includes every single M script all in one place (as long as they are all

under one section). Here is the actual Power Query’s Query Editor list:

Queries [7]

<Ml GetHolidays [3]
e
E

4 M Other Queries [6]

all of these queries, parameters, and functions are in the section1.m file. You
can easily understand if they are a query, a parameter or a function. Look at

the screenshot below;
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shared #"Public Holidays in Victoria in 2017" = let
Source = Web.Page (Web.Contents ("http://www.officeholidays.com/countries/australia/victoria/" & Year & ".php")),
Data0 = Source{0}[Datal,
#"Added Custom" = Table.AddColumn(Datal, "Year", each Year),

#"Merged Columns™ = Table.CombineColumns (#"Added Custom",{"Year", "Date"},Combiner.CombineTextByDelimiter (" ", QuoteStyle.None),"Full Date"),
#"Changed Type" = Table.TransformColumnTypes (#"Merged Columns”,{{"Full Date"”, type date}}),
#"Removed Columns” = Table.RemoveColumns (#"Changed Type",{"Day"})

in
T #"Removed Columns";

[ FunctionQueryBinding = "{""exemplarFormulaName"":""Public Holidays in Victoria in 2017""}" 1
GetHolidays = let
Source = (Year as text) => let
Source = Web.Page(Web.Contents ("http://www.officeholidays.com/countries/australia/victoria/" & Year & ".php")),
Data0 = Source{0}[Datal,
#"Added Custom" = Table.AddColumn(Data0O, "Year", each Year),
#"Merged lumns” = Table.CombineColumns (#"Added Custom",{"Year", "Date"},Combiner.CombineTextByDelimiter("” ", QuoteStyle.None),"Full Date"),
#"Changed Type" = Table.TransformColumnTypes (#"Merged Columns”,{{"Full Date", type date}l),
#"Removed Columns" = Table.RemoveColumns (#"Changed Type",{"Day"})
in
#"Removed Columns"

in
source;

Queries are just starting with let expressions. However, for parameters there is
a meta information:

meta [IsParameterQuery=true, Type="Text",
IsParameterQueryRequired=true]

for functions; there is a FunctionQueryBinding section which explain where the
function is sourced from;

[ FunctionQueryBinding = "{""exemplarFormulaName"":""Public Holidays
(n Victoria in 2017""}" ]

Green section above is a simple query

The red section is a parameter, and the Yellow section is a function

So, very easily you can access all queries pane from this area. However, this
doesn't tell you the folder structure, or some other query editor settings. For
example, many of these queries are not loading in Power Bl and disabled for
the load. This *.m file doesn't tell you that. That information, however, exists

somewhere else. Let's look at that.

Metadata Information in XML Format

If you open the DataMashup file in a text editor (like Notepad++), you will see
another story. Content starts with some binary characters, but then some XML

codes appear.
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http://www.w3.org/2001/X¥MLSchema-instance"><CanEvaluateFuturePackages>false</CanEvaluateFuturePackages><FirewallEnabled>true</FirewallEnabled></PermissionL
1st>EN-TPTEP AT , (SR i»; <?xml version="1.0" encoding="utf-8"?><LocalPackageMetadataFile xmlns:xsd="http://www.w3.0rg/2001/XMLSchema”
xmlns:xsi="http://www.w3.0rg/2001/¥MLSchema-instance"><Items><Item><ItemLocation><ItemType>AllFormulas</ItemType><ItemPath /></ItemLocation><stableEntries><Entry
Type="Relationships" Value="sARAAAA==" /><Entry Type="QueryGroups" Value="sAQAAAAAAARBRZyVBCV55xQrjN8v492L1XC0d1dERVDG]kYX] ZAAARARRA"
/></StableEntries></Item><Item><ItemLocation><ItemType>Formula</ItemType><ItemPath>Sectionl/Sheetl</ItemPath></ItemLocation><StableEntries><Entry Type="IsPrivate"
Value="10" /><Entry Type="NameUpdatedAfterFill" Value="11" /><Entry Type="IsDirectQuery" Value="10" /><Entry Type="ResultType" Value="sTable" /><Entry
Type="LoadToReportDisabled"” value="11"
/></StableEntries></Item><Item><ItemLocation><ItemType>Formula</ItemType><ItemPath>Sectionl/Sheetl/Source</ItemPath></ItemLocation><StableEntries
/></Item><Item><ItemLocation><ItemType>Formula</ItemType><ItemPath>Sectionl/Sheetl/sheetl Sheet</ItemPath></ItemLocation><StableEntries
/></Item><Item><ItemLocation><ItemType>Formula</ItemType><ItemPath>Sectionl/Sheetl/Promoted¥20Headers</ItemPath></ItemLocation><StableEntries
/></Item><1tam><1tamLucatmn><It.emType>Formu1a<,' ItemType><ItemPath>Sectlanl,’Sheetl,fchanged%"0Type</1temPath><,’ TtemLocation><StableEntries

Starting binary data are related to the zipped nature of this file (Which we've

already gone through it in the previous part of this post). After binary
characters, some XML code starts, which includes some schema definition. You

will easily find all the metadata information between these tags;

E(LﬂcalpackageMetadataFile xmlns:xsd="http://www.w3.org/2001/XML.Schema" xmlns:xsi="http://www.w3.org/2001/XML.Schema-instance">

I<Items><Item><ItemLocation>...</Item></Items>
</LocalPackageMetadataFile>

all useful information are under LocalPackageMetadataFile tags. You can
remove everything else. After removing everything else and keeping only the
content between these tags, then you will have XML structure that includes all

metadata information about Power Query’s Query Editor;

E<LocalPackageMetadataFile xzmlr sd="http://www.w3.0rg/2001/XMLSchema" xmlns ="http://www.w3.0rg/2001/XMLSchema-instance">
<Items><Item><ItemLocation><ItemType>AllFormulas</ItemType><ItemPath /></ItemLocation><StableEntries><Entry Type="Relationships" Va "SARARAA==" /><Entry Type=
"QueryGroups" Value= yVBCV55xQrjN8v492L1XC0d1dEhvDG1kYX1 » /></stableEntries></Item><Item><ItemLocation><ItemType>l‘om1.</XtemType><ItemPath>

Sectionl/Sheetl</ItemPath></Itemis b1 IsPrivate” Value="10" /><Entry Ty "NameUpdatedAfterFill" vValue="11" /><Entry Ty

"IsDirectQuery" Valu /><Entry Type="LoadToReportDisabled" Value="11" />

</StableEntries></Item><Item><ItemLocation><ItemType>Formula</ItemType><ItemPath>Sectionl/Sheetl/Source</ItemPath></ItemLocation><StableEntries />

</Item><Item><ItemLocation><1temType>rnmula</Item’rype><1temPath>section1/smtl/shaatl]_smt</ItemPath></ItemLocation><stableEntrie5 />
</Item><Item><ItemLocation><ItemType>Formula</ItemType><ItemPath>Sectionl/Sheetl/Promoted320Headers</ItemPath></ItemLocation><StableEntries />
</Item><Item><ItemLocation><ItemType>Formula</ItemType><ItemPath>Sectionl/Sheetl/Changed$20Type</ItemPath></ItemLocation><StableEntries />

</Item><Item><ItemLocation><ItemType>Formula</ItemType><ItemPath>Sectionl/Start$20Year</ItemPath></ItemLocation><StableEntries><Entry T

<Entry Type="NameUpdatedAfterFill" Value="11" /><Entry Type="IsDirectQuery" Value="10" /><Entry Type="ResultType" Value='"sNumber" /><Entry Ty

/></StableEntries></Item><Item><ItemLocation><ItemType>Formula</ItemType><ItemPath>Sectionl/start$20Year/Source

</ItemPath></ItemLocation><StableEntries /></Item><Item><ItemLocation><ItemT: ype>i‘ol:llula</Item“‘ype><ItemE‘ath>8ection1/8tl:t‘20¥“!/Smtl Sheet

</ItemPath></ItemLocation><StableEntries /></Item><Item><ItemLocation><ItemType>Formula</ItemType><ItemPath>Sectionl
</ItemPath></ItemLocation><StableEntries /></Item><Item><ItemLocation><ItemT: ype>romu1a</1temypo><1temPath>secuon1/snrt§2Dxm/mnqedtzome
</ItemPath></ItemLocation><StableEntries /></Item><Item><ItemLocation><ItemType>Formula</ItemType><ItemPath>Sectionl/:
</ItemPath></ItemLocation><StableEntries /></Item><Item><ItemLocation><ItemType>Formula</ItemType><ItemPath>Sectionl/Financial$20Month320Start
</ItemPath></ItemLocation><StableEntries><Entry Typ IsPrivate"” Value="10" /><Entry Type="NameUpdatedAfterFill" Value="11" /><Entry T IsDirectQuery" Value="10"
/><Entry Type="ResultType" Value="sNumber" /><Entry Type="LoadToReportDisabled" Value="11" /></StableEntries></Item><Item><ItemLocation><ItemType>Formula

=n10" />

"IsPrivate" Vali

</ItemType><ItemPath>Sectionl/ al /T </ItemLocation><StableEntries /></Item><Item><ItemLocation><ItemType>Formula
</ItemType><ItemPath>Sectionl/! al 'shoet:l. |_Sheet</ItemPath></ItemLocation><StableEntries /></Item><Item><ItemLocation><ItemType>Formula
</ItemType><ItemPath>Sectionl/! al /ItemPath></ItemLocation><StableEntries /></Item><Item><ItemlLocation><ItemType>Formula
</ItemType><ItemPath>Sectionl/! al / IType</ItemPath></ItemLocation><StableEntries /></Item><Item><ItemLocation><ItemType>Formula
</ItemType><ItemPath>Sectionl/! al /Financial -</Item?athx/ltembccatlon><stableEntr1es /></Item><Item><ItemLocation><ItemType>
Formula</ItemType><ItemPath: ionl/ /ItemPath></ItemLocation><StableEnt. Entry T P: ate"” Value="10" /><Entry Type=

"NameUpdatedAfterFill" Value="11l" /><Entry Type="IsDirectQuery" Value="10" /> /><Entry Type="LoadToReportDisabled" Value=
"11" /></StableEntries></Item><Item><ItemLocation><ItemType>Formula</ItemType><Iteml / te/Source
</ItemPath></ItemLocation><StableEntries /></Item><Item><ItemLocation><ItemT ype)romla</Item‘[‘ype><ItemPath>Sectionl/‘lears%zOtotZOGenerlte/sheetl Sheet
</ItemPath></ItemLocation><StableEntries /></Item><Item><ItemLocation><ItemType>Formula</ItemType><ItemPath>Sectionl/:
</ItemPath></ItemLocation><StableEntries /></Item><Item><ItemLocation><ItemType>Formula</ItemType><ItemPath>Sectionl/: /Chang 'YP
</ItemPath></ItemLocation><StableEntries /></Item><Item><ItemLocation><ItemType>Formula</ItemType><ItemPath>Sectionl/Years%: /Years$20 1
</ItemPath></ItemLocation><StableEntries /></Item><1tem><ItemLocation><1tem’;‘ype>rornu1a</Item‘rype><ItemPath>section1/Batetzobunension
</ItemPath></ItemLocation><StableEntries><Entry Type="IsPrivate" Value="10" /><Entry T e='IsDirectQuery" Value="10" /><Entry Type='ResultType' Value='sTable" />
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As you can see in above screenshot, there are XML tags for all attributes; the
name of every step and query (highlighted yellow), and their properties
(highlighted green) such as LoadToReportDisabled, ResultType and Value.

If you be a Power Query geek like myself, you will dig into this structure with
Power Query Itself! | have opened another Power Bl Desktop file, and got data
from this file; DataMashup File. | have done some steps, such as removing

everything before and after main XML tags, then drilled into different sections

of it, and I've got some results such as this:

B 335 1sPriv.. Rl 135 Nameupdatednterrin i 135 1sDirectauery il 135 ResuitType Rl 435 LoadToReportDisabled [l 135 QueryGroupiD B 155 FimoDataModelEnsbled [l 135 FillEnabled Rl 155 Fiobjecttype i
10 [ 10 sTable nult noil nult noil nuil

10 1 10 sNumber n null null null nuil

il it il SFuncti ol }A210ca76-9e57-4271-bBcd-21e3dd8... | i i il

olida 10 1 10 sTable i1 null nult null nuill

Section1/Public Holidays in Victoriain 2017 10 n 0 sTable 11 54210ca76-9e57-4271-bBca-f2fe3dds... | null null nuil

Section1/Sheetl 10 1 10 sTable i null nult null null

RQl s=ctioni/start vear 10 1 10 sNumber i null nult null nuil
i 10 n null sText 1 |s42f0ca76 02574271 -bBcd f2fe3dds... | 11 10 sConnectionOnly

As you can see it is fairly obvious that is the query Parameter, Function or a
normal Query(highlighted yellow). Is the query inside a group or not
(highlighted red), or is it enabled load in the report (highlighted green), and

much other information.
Queries [7]

4 [l Other Queries [6]
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Here you go. You have all you need regarding understanding the metadata of

tables, queries, parameters, and functions.

Summary

DataMashup file in a *.pbix file included all you need to access to Query
Editor's metadata information, and also the M scripts. You can use this file to
access to the whole code behind of Power Query component of your Power BI
solution. In future posts, I'll go through steps of exploring data from the XML
content in DataMashup file and also explain other files under *.pbix file. There
are still a lot of information in XML content of DataMashup file; | encourage

you all to explore it with Power Query and open your eyes to the world of

metadata of Power Query
Tell me what part of this DataMashup file and metadata information you like

most in the comments.
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Export the Entire M Power

"

rRADACAD

Query Script from

a Power Bl File, New Version of Power Bl
Helper, Search based on Field Description in

the Model

Posted by Reza Rad on Jan 29, 2018

i
Configure nsight Search M Scrpt Model Analysis About
You nesd Z-4ip to be installed for this step Copythe entire scrist | Copy the Script into Clipboard
hitp://fadacad com
B S
section Section1 ~ ** Paramelers in the code 5

shared #"Start Year” = 201 gL = Reauired=true];

shared #"Years to Generat Entire M Script eterGueryRequired=true;
shared #'Date Dimension”
Source = List Dates(date("Start Year",1,1)# Years to Generag )
#'Converted to Table" = Table. FromList{Source, Spltter Spit §affothing, null null, ExiraValues.Eror),
#'Changed Type" = Table TransfomColumn Types(#'Conveffed ta Table”.{{"Column”. type date}).
#"Renamed Columns” = Table. RenameColumns(&'Changed Type" {{'Column1", "Ful Date"H}),
Table.AddColumn(#"Renamed Columns”, "Year". each Date. Year([FulDate]). Int64. Type).
Table. AddColumn(#"Inserted Year”, "Morth”, each Date. Monthi[FullDate], Int64. Type),
#'nserted Month Name” = Table.AddColumnif? Inseried Monih”. “Merih Name”. each Daie MarihName(TFulDate]
#'serted Guater’ = Table AddColumn(insete ot <. 1 Serintinto o fil
#'Inserted Week of Year” = Table AddCﬂIumn(ﬁ" ll] Save M Seript into a file

 Hduration(1,0,0,0),

shared #'Start Year” = 2015 meta [IsParameterGueny=tus. Type="Number”. sParameterGuenyRequired=tnue]
shared #"Years to Generate” = 25 meta [lsParameterGuery=tue, Type="Number", lsParameterQueryRequired=truc]
shared #'Fiscal Morth" = 4 meta [lsParameterQuery e, Type="Number". lsParameterQuery Required=true]

shared Year = "2018" meta [IsP: Query=true, Type="Text", IsP:

shared #'Sample File Parameter”
IsParameterGuenyRequired=ue]

= 'Sample Fie" meta [lsParameterGuery-true, Binaryldentfier=="Sample Fie", Type="Binary’

Functions in the code:2

x sionQueryBinding = "{""exemplarFomulaName """ Table 0""}"
lidays = et

in
#"Removed Calumns”;

7 leted Doy = Teble o ercd
e Do of ek e ey 1 B ThisPC > Desktop v | | Search Desktop r
Einasred Day Hame' = Table AddColmn(e nsd
Organize v New folder -
E v CombineTextBy Delimter(" "
#"Renamed Columns1" = Table. RenameColumns| [& Documents # A Name Date modified Type
#nserted arth” = Table AddColumn(&' Rena . able. TransfomColumn Types(& erged Columns” {{"Date 1",
#"Renamed Columns2" = Table. RenameColumns| =1 Fictures [ resultm M File "Renamed Columns" = Table.RenameColumns{#F Changed Type" {{"Date. 1", "R
#'Inserted Quarter!” = Table AddColumn{#” Rena Chanter 14 FRemoved Columns = Table RemoveColumns{#" Renamed Columns” {"Day"})
P Nelson File folder
#"'Merged Queries” = Table.Nesteddoin(#" Renam DRLS Complex EMs Filefolder  Removed Columns”
#'Expanded Public Holdays” = Table. ExpandTab
n Power Bl Helper House Analysis Filefolder fee
F'Expanded Pubiic Holdays™
Screenpresso DataMashup~ File folder fonQueryBinding = " "exemplarFomuatlame " Transfom Sample e from SourceFles ™" ]
shared #'Fiscal Month” = 4 meta [isParameterCiuery BIUG SourceFles' - et
2 . " ) e Fie Parameter ") =>
shared #"Table 0" =Iet 3 Dropbox (RADACY alasks Export the entire M script into a file e oo ie B eacmetor!” [eimer=" . Colurnse10, Encodig=1253. QuoteStlo=GucteSiyi Ne
‘Source = Web Page(Web Contents("hitps: /i ) 0D6_Lod
Data0 = Source{0}{Data 4 OneDrive -
#"Added Custom” = Table AddColumn(Data0), "Ye HP 05/2017604PM  File folder
#'Merged Columns” = Table. CombineColumns(”"} [ This PC ree
#Changed Typs" = Table TransfomnColumn Typef
#'Renamed Columns” = Table RenameColumns(s | Vo< *Gueres in the code:s ™
#'Removed Columns” - Table RemoveColumns(f
File narmes | resaftrm ] et Dmerson” -kt

ree = List " Start Year",1,1),4"Years to Generate 366, Hduration(1,0,0,0)).

s : | M Script file (
shared Year = "2018" meta [lsParameterQuery=inue. ave = type: |[KIEC SUEIE)

mplarF

~ Hide Folders Cancel

rce = {Year aster) =>
‘Source = Web Page(Weh Contents("htps://wwi
Data0 = Source{0}[Data],
#"Added Custom ‘able.AddColumn(Data0, "Year", each Year),
#"Merged Columns" = Table CombineColumns (", ‘Added Custom" {"Year". "Date"). Combiner Combine Text By Delimiter(" ", QuoteStyle None), "Date. 1").
#'Changed Type" = Table TransformColumn Types (" Merged Columns”, {{"Date. 1", type datel}),
#"Renamed Columns” = Table. RenameColumns(#'Chanaed Tvoe" " Date. 1", "Full Date"h.

& Year & "php")).

Previous versions of

tedio T e FromList(Source: Spitter. SpitByNothing0, nul. nul, ExtraValues. Emor),

ype" = Table TransfomnColumn Types('Converted to Table” {{"Column1”. type date}})
enamed Columns” = Table RenameColumns{& Changed Type" {{"Column1”, “FullDate"}}),
feted Year = Table AddCola( Reiamed Coum', “tear”. cach Da.ear{FulDal), K64 T,
serted Morth” = Table AddColumn(#"Inserted Year", "Month", each Date. Month{[FullDate]), Int64.Typs
eried Morth Neme" = Table AddCaime(i nsefed Mordh', “Horth Name”. each Date MorthNama(FLlDateD) e text]
# nserted Quarter” = Table AddColumn(:? nserted Morth Name”, *Guarter”’ each Date: QuarterCf Year([Ful Date]. Int64.Type]
P e e e e e ATl () it
#Inserted Day” = Table.AddColumn(®"Inserted Week of Year", "Day”, each Date. Day([Ful Daie]). nt64. Typ
“Toble AdcCokmn(#"Inseriod Doy’ "Dy of Week". Gach Date. DayOf Week (FulDatc), 64 Type
able. AddColumn{Inserted Day of Week", "Day Name", each Date. DayOf Week Name{[FullDate),
#"Added Custom” = Table AddColumni#f"Inserted Dav Name". "Fiscal Date"". each Date AddMonths(IFull Datel #"Fiscal Month

<

had some features related to the

visualization part and the modeling part of a Power BI file. This latest release
of Power Bl helper can export the entire M or Power Query script into a file or
clipboard. Sometimes, especially when the number of queries in the Power BI
is too many, maintaining the code behind of it can be useful. Not only for the
documentation, but also this helps to learn more about what is happening in

the ETL side of your solution.
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Export M Script

You have to download the latest version of Power Bl Helper (Version 1.0). If
you have other versions (0.1, 0.2, or 0.3) installed previously, un-install those
before this action. After installing the new version, you will see a tab for M

Script.

* . . . .
Select a *.pbix file in Configure tab
'-m Power Bl Helpe
Configure Insight Search M Script Model Analysis About
{| Select Power Bl File |
Fields used in the visualization: Wil Choase Power Bl File X
Thig is a list of fields (and some implicit 1 B > ThisPC > Desktop > v @ | Search Desktop p
measures that used in the report section of
Power Blin visual fields. There might be still rganize v MNew folder == - i o
some fields that used to create a calculation =
(such as calculated column, table, or - N Dat: fified Ty -
measure). This version of Power Bl Helper ame ate modiee ype
does not detect those tables. Also this list vz le.obi Microsofi
does not include those fields that are used in n sample.pox viieroso
the FILTER Area of the visual, page or & RLS 20180126.pbix Microsofi
report. Future versions will have that list. . i .
8. Pubs 20180122, pbix Microsofi
Chapter 12 & DAX.pbix Microsofi
DRLS Complex & VIZ 20180126 5Fix Microsofi
“Sas & PQDATE.pbi:Size: 2.62 ME Microsoft
] 22 Dropbox (RADAC = - - s
" " & PO 20180122 phx Microsofi
Power Bl Helper - : ;
RADACAD &, ws example.pbix Microsofi
http://radacad.com %2 Dropbox (RADACH & append.pbix Microsofl
] &. Pubs Import Data.pbix Microsofi
4@ OneDrive & pbsample.pbix Microsofi
[ This PC & PowerBlITestAzureAS.pbix 712/2017 %47 AM - Microsofi w
LU >
File name: | Py DATE.pbix ~ | Power Bl files (*.phix) ~

Then Go to M Script tab, and click on extract M Script. This step requires the
installation of 7-zip free tool. You can download 7-zip for free from

here:
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I-||T-J Power Bl Helper

Configure Insight Search Model Analysis About

You need 7-zip to be installed for this step Copy the entire script | Copy the Script into Clipboard B
Lo
-

http //radacad.com
Extract M Script Save into a File manacan

This simply extracts the entire M script into the text box here. The M script

includes all queries, functions, parameters, and any other Power Query objects.
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.
Wil Power BI Helper
Configure Insight Search M Script Model Analysis About
You need 7-zip to be installed for this step Copy the entire script Copy the Seript into Clipboard
Save into a File
-
section Section; ~

shared #"Start Year" = 2015 meta [lsParameterQuery=true, Type="Number", lsParameterlueryRequired=true];
shared H"Years to Generate” = 25 meta [lsParameterQuery=true, Type="Number”, |sParameterlueryRequired=true];

shared #"Date Dimension™ = let
Source = List. Dates(Bdate(#"Start Year",1,1),# Years to Generate"* 366, #duration(1,0,0,0),
H"Converted to Table" = Table FromList(Source, Splitter SplitByMothing (), null, null, ExtraValues.Emor),
#"'Changed Type" = Table TransformColumn Types(# 'Converted to Table" {{"Column 1", type date}}),
#"Renamed Columns” = Table RenameColumns{#"Changed Type" {{"Column 1", "Ful Date"}}),
H'"Inserted Year" = Table. AddColumn(#"Renamed Columns”, "Year", each Date. Year([Ful Date]), Int64 Type),
H"Inserted Month" = Table AddColumn(#"Inserted Year", "Month”, each Date Month([Ful Date]), Int64. Type),
H"Inserted Month Name" = Table AddColumn{#"Inserted Month”, "Month Name”, each Date MonthName([FullDate]), type text),
H"Inserted Quarter” = Table. AddColumn(#"Inserted Month Name", "Quarter”, each Date QuarterOf Year([Full Date]), Int64. Type),
H'Inserted Week of Year" = Table AddColumn{#"Inserted Quarter”, "Week of Year", each Date WeekOf Year([Ful Date]), Int64. Type),
H'"Inserted Day" = Table AddColumn{#"Inserted Week of Year", "Day", each Date Day([Full Date]), Int64 Type),
H'"Inserted Day of Week" = Table AddColumn{#"Inserted Day”, "Day of Week", each Date DayOfWeek([Full Date]), Int64. Type),
H"Inserted Day Name" = Table AddColumn{#"Inserted Day of Week", "Day Name", each Date DayOfWeek Name([FullDate]), type text),
#"Added Custom™ = Table AddColumn(#"Inserted Day Mame", "Fiscal Date”, each Date. AddMonths([Full Date] &" Fiscal Month™-1}),
#'Changed Type 1" = Table. TransformColumn Typesi{#" Added Custom” {{'Fiscal Date”, type date}}),
H'"Inserted Year1" = Table AddColumn(#"Changed Typel1”, "Year.1", each Date Year([Fiscal Date]), Int64 Type),
#"Renamed Columns 1" = Table RenameColumns(#Inserted Year1” {{"Year 1", "Fiscal Year"}}),
H"Inserted Month1" = Table AddColumn{#"Renamed Columns 1", "Month. 1", each Date Month([Fiscal Date]), Int64. Type),
#"Renamed Columns2" = Table RenameColumns(#"Inserted Month 1" {{"Manth 1", "Fiscal Period"}}),
H"Inserted Quarter1" = Table AddColumn(#"Renamed Columns2”, "Quarter. 1", each Date QuarterOf Year([Fiscal Date]), Int64. Type),
#"Renamed Columns3" = Table RenameColumns(#Inserted Quarter1” {{"Quarter 1", "Fiscal Quarter"}}),
#"Merged Gueries” = Table Mested.Join(#"Renamed Columns3" {"Full Date"} #"Public Holidays" {"Full Date"},"Public Holidays™ Joinkind LeftOuter),
#"Expanded Public Holidays" = Table Expand TableColumni{#"Merged Queries”, "Public Holidays™", {"Holiday"}, {"Holiday"})

in
H"Expanded Public Holidays";

shared #"Fiscal Month” = 4 meta [lsParameterQuery=true, Type="Number", lsParameterueryRequired=true];

shared #"Table 0" = let
Source = Web Page(Web Contents{ https ./ /www officeholidays com//countries/netherdands/™ & Year & * php")),
Datal = Source{0}[Data),
#"Added Custom™ = Table AddColumn(Datal, "Year", each Year),
#"Merged Columns” = Table CombineColumns (" Added Custom™ {"Year", "Date"} Combiner Combine Text By Delimiter(" ™', QuoteStyle None)," Date. 1),
#"'Changed Type" = Table TransformColumn Types(# Merged Columns” {{'Date 1", type date}}),
#"Renamed Columns” = Table RenameColumns{#"Changed Type" {{"Date 1", "Full Dat="}}),
#"Removed Columns” = Table RemoveColumns{#"Renamed Columns™ {"Day"})
in
#"Removed Columns”;

[ FunctionQueryBinding = "{""exemplarFomulaName"":""Table 0""}" ]
GetHolidays = let
Source = (Year as text) => et

Source = Web.Page(Web Contents("https://www officeholidays. com/countries/netherdands.™ & Year & " php")),
Datal = Source{0}[Data],
#"Added Custom” = Table AddColumn{Datall, "Year", each Year),
#"Merged Columns” = Table CombineColumns{#"Added Custom” {Year”, "Date"},Combiner Combine Text ByDelimiter(" "', QuoteStyle None)," Date. 1",
#'Changed Type" = Table TransformColumn Types(#'Merged Columns” {{'Date 1", type date}}),
#"Renamed Columns" = Tahle RenameColimnsiE " Chanoed Tvne" {"Mate 1" "Full Date"1h

This process also does a minor analysis on how many parameters, queries, and

functions you have in your code, and put that into another text box right

beside it. All parameters will be listed in one section, then functions, and then

queries.
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A Farameters in the code:5 ~
shared #"Start Year" = 2015 meta [lsParameterGuery=true, Type="Number", IsParameterQuernyRequired=true]

shared H"Years to Generate" = 25 meta [lsParameterGuery=true, Type="MNumber", |sParameterlueryRequired=true]

shared §"Fiscal Manth" = 4 meta [lsParameterGuerny=true, Type="Number", lsParameterQueryRequired=true]

shared Year = "2018" meta [lsParameterQuerny=true, Type="Text", |sParameterlueryRequired=true]

shared H#"Sample File Parameter1” = #"Sample File" meta [lsParameterQueny=true, Binaryldentifier=H"Sample File”, Type="Binary”,
lsParameteruernyRequired =true]

#'Insetted Quarer” = Table AddColumn(#"Inserted Month Mame", "Quarter”, each Date QuarterOfYean[Ful Date]), Int64 Type),
H'Inseted Week of Year" = Table AddColumni#"Inserted Quarter”, "Week of Year", each Date WeekOfYear([Full Date]), Int64 Type),
#'Inzeted Day” = Table AddColumn{#'Inseted Week of Year”, "Day", each Date Day([Full Date]), Int64. Type),

H'Inseted Nav of Week" = Tahle AddCaluimni# Inseted Dav” "Nav of Week" sach Nate NavifWeek TFulNatel Int6d Tvne)

You can now export the entire M Script either into a file (with the extension of

*.m) or copy that into a clipboard.
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il Power Bl He

Configure

Insight Search M Script

You need Zip to be installed for this step
Edract M Senpt

Model Analysis About

Copy the entire script Copy the Script into Clipboard

Save into 3 File

http://radacad com

section Section1;

shared #"Start Year" = 201 QueryRequired=truc:

shared #"Years to Generat Entire M Script eterGueryRequired=true;
shared #'Date Dimension” =T
‘Source = List Dates(idate (5" Start Year" 1,1),4" Years to GeneragglPI66 #duration(1.0,0,0),
# Converted to Table'' = Table.FromList(Source. Splter.Soit Bfething ). nul null, ExtreValues Eror),
#Changed Type" = Table TrangomColumn Types i Conveffed to Table™ {{*Column’” type date}).
#'Renamed Columns” = Table RenameColumns (& Changed Type” {{"Column". "Ful Date")),
st Year ~ Teble AddCobmFenamed Coupns® Vesr. cech Dk Year(Fulbee). G4 Toe).
#lnserte able. AddColumn #"Inserted Year". "Morth". sach Date. Morthi[Ful Date), 64 Typs

Einasred Morth Neme" = Table AddColumn( insered Month”Marth Name'. £ach Datz MonthHam(FUlDate]
#'inserted Quarer” = Table AddColumn(f®nserte 1y <.\t Seriptinto a fil

#'Inserted Week of Year" = Table AddColumn(g”] "Wl 3ve M scriptinte atile
e e
#'Inserted Day of Week” = Table AddColumn (%"l
Einasred Day Hame' = Table AddColmn(e nsd
#"Added Custom” = Table. AddColumn{# Inserted
#'Changed Type1"
&'Inserted Yearl”
#'Renamed Colur:
#'Inserted Month1”

4 B> ThisPC > Deskiop v & | Search Deskiop

Organize v New folder

P’

RenameColumns| Documents Name Date modified

51 able
Table AddColumn (#"Renan =] pi
=] Pictures

in
#"Expanded Public Holidays";

** Parameters in the code:5 ***
shared #'Start Year” = 2015 meta [IsParameterGuery=tnue, Type="Number", sParameterGueryRequired=true]

shared #"Years to Generate” = 25 meta [lsParameterGuery=tue, Type="Number", lsParameterQueryRequired=truc]
shared #'Fiscal Morth" = 4 meta [lsParameterQuery e, Type="Number". lsParameterQuery Required=true]

shared Year = "2018" meta [IsP: Query=true, Type="Text", IsP:

shared &"Sample File Parameter1” =

#'Sample Fie" meta [lsParameterQuerytrue, Bnaryldentfier=5"Sample Fie"
IsParameterGuenRequired-tue]

 Type="Binary’

“* Functions in the code:2 **

X HonQueryBinding = "{"exemplarFomuaName™" " Table 0"}
idays = et

o = (Year as text) => et

purce = Web.Page(Web.

a0 = Sm.lrce(D)Dala

Parameters/Functions/Queries Separated

&"Renamed Columns2” = Table. RenameColumns| | resultm 28/01/20185:38 AM M File
par e P Chapter 14 Nelson S1/12/2017 648 M File foldes | Femeved Columns! = Table RemoveCalumns (¥ Renamed Columns'” {'Day i)
&"Merged Queries” = Table. NestedJoin(4"Renam DRLS Complex EMS AM  Filefolder "Removed Columns”
#"Expanded Public Hoidays" = Table. ExpandTab
Power Bl Helper House Analysis 2112720 AM  Filefolder fee

shared Year = "2018" meta [lsParameterQuery=tue

mplarF

~ Hide Folders Cancel

Souece - e Pagaieh Cortets(its:/

Datal = Source{0){Data]

&"Added Custom” = Table. AddColumn(Datal. "Year", each Year).
#"Merged Columns'" = Table CombineColumns #“Added Custom” {"Year". "Date"}.Combiner Combine TextByDelimiter{" *. QuoteSiyle. None). Date.1"),
&'Changed Type" = Table TransformColumnTypes(&"Merged Columns” {{"Date. 1", type date}}).

#"Renamed Columns” = Table. RenameColumns(#' Chanaed Tvoe" {{"Date.1". "Full Date"1}.

" & Year & " php")),

Screenpresso DataMashup~ FM Flefolder fonGueryBinding = "exenplarFomuaName™:™ Transiom Sample Fie from SourceFles'™" |
shared #"Fiscal Month” = & meta [IsParameterQuery: BIUG SourceFies” - et
bl Fie Parameter!”) <> et
shared #'Table 0" =let Dropbox (RADAC) alaska ocument(#"Sample File Parameter!” [Delimiter="_". Columns=10, Encoding=1252. QuoteStyle=GuoteStyle Nc
‘Source = Web Page(Web Contents(hitps: //wwi 0DG Lo
Data0 = Source {0)[Datal, 4@ OneDrive -
#"Added Custom” = Table. AddColumn{Data0, "Ye HE 04PM  File folder
Table CombneColumns(#'l [ This PC ree
able. Transfomn(Calumn Type:
“le RerameColmns(d v o< Gueries in the code:6
#"Removed Columns” = Table RemoveColumns (5
n Do Dmcrsion =1
#Removed Columns”; File name | resuft.m | e = List 'Start Year”,1,1),"Years to Generate™ wst:duranann o).
Save as type: | M Script file (nm) | onvertedto = Table.FromList(Source, Spliter. i, ExtraValues. Emer),

Ranges Type" = Tabe TrarcfomColann Typosiif Convertad fo Table o type date}}).
Enomed Cotmrs' = Table RenameCalmna(@ Changed Type" {{ Cokamn . Fullite ),
iserted Year” = Table.AddColumn(#"Renamed Columns”', "Year", each Date. Year([Ful Date]), Int64. Twe}

fted Morth - Tabe AddColum (¥ nseed Vear” Mort",sach Date Morth (FulDate. 64 Ty

o el e e D lame", each Mnthame([Fu\lDate]} typeted]
HThseried Guarter” = Table.AddColumn(?F Inserted Morth Name”, "Quarter”, each Date QuarterOf Year(Full Date]). nt6.Type]
Hinaariod Week of Year" = Table AddCokumn (* Inseted Quater". "Week of Yeat. cach Date WeskOFYear{Ful Dats]), bi64
#'Inserted Day” = Table AddColumn(¥"Insented Week of Year", "Day”, each Date Day(FulDate]). Int64.Type).

#¢nssted Day of Wosk” - Table AddCokamn( nseed Day, Dy of Week", cach Dt DayOfWesk(FulDitc), 4 Tyoe
Hinasried Day Name = Table- AdeColumn (& nsarted Day o Wesic " Day Name-. each Date. DayOneckName([FulDatel)
#"Added Custom” = Table AddColumnif"Inserted Dav Name". "Fiscal Date". each Date MdMunlhsllFuHDaleW #'Fiscal Month’

This feature at the moment doesn’t apply much of analysis in the code but

wait for next few versions; we are going to add a lot of features related to M

analysis here later on.

Search based on Field Description or Properties in the

Model

One of the new features added in the Power Bl Desktop in December 2017 is

to add a description (or properties to fields in

the model);
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FIELD PROPERTIES X FIELDS

Mame FactinternetSales

Description B ——

FactCallCenter (2)
transactions table for

internet sales FactCurrencyRate

FactFinance

FactinternetSales

CarrierTrackin..
CurrencyKey
CustomerKey
CustomerPON...
W = DiscountAmo...
» M B DueDate
W & DueDateKey
N = ExtendedAmo..

In RADACAD, we'd thought it would be useful to be able to search fields in the
model based on these properties. And now in the new version of Power BI
Desktop, you can search based on either field/table/measure name or

properties of that.
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il Power BI Helper
Corfigure Insight M Seript Model Analysis About
T T T
mm
Please open the Power Blfile in the Power Bl Desktop before clicking on the button below. N l:‘:
Connect to Model EAB.ACAD
http://radacad.com
Al tables in the Model: Al Calumns in the table: Al Measures:
|lransact|on Fitter | ‘ Fitter | Fitter

Searc!

hin Description
etS. S

[] Searchin Description

emetSales ~ SalesAmount YTD
Max Gauge
KPI Target
KPI Target 2
range 2 start
range 3 start
SumSales
SumProfit
supemeasure
Search based on names or descriptions
- .
Extended Amount
Unit Price Discount Pct
DiscountAmourt
Product StandardCost
TotalProductCost &
Measure Expression:
Measure Dependency Tree Description:
transactions table for intemet sales

Power Bl Helper on a Virtual Machine

Previous versions of Power Bl Helper didn't work on a virtual machine. You

could install it, and use the visualization analysis features of it, but the Model
analysis didn't work on a VM. With great help on the feedback and test from
Gilbert Quevauvilliers (B|T), we managed to fix that issue. Now Power Bl Helper
works perfectly on the Virtual Machines as well.

More Features?

Let us know if you are looking for some other features in the comment area.

We are continuously adding new features to make this tool a free good

companion for Power Bl Desktop to help developers all around the world.
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Beautify M Script and Extract Row Level
Security with Power Bl Helper Version 4.0

Posted by Reza Rad on Aug 27,

& Power BI Helper
Configure Insight Search M Script

M Code:

section Sectionl;

shared #"Customer table from application" = let
//test here is oned. sample /* here */
x=12,

%
/

this
another ~!@#$%A&*()_"%$*-+=<421531,>.7/:;'{[}
:sample /Jikh dfsa %ldsfjd overe \ % $

he |

2018

Beautified M Script ~ Model Analysis ~ Modeling Advise About

Beamiiied [ Serit
anirowileveliSe Gy
ouinuinitowensl

TBI0E? VHSTIN A0

pAugus20il8

o

in

#"Changed Type";

Source = Excel.Workbook(File.Contents("C:\Users\RezaRad\OneDrive\Blog\mismatch\sample data.xlsx"), null, true),
#"Customer table from application_Sheet" = Source{[Item="Customer table from application”,Kind="Sheet"]}[Datal,
#"Promoted Headers" = Table.PromoteHeaders(#"Customer table from application_Sheet", [PromoteAllScalars=truel),

#"Changed Type" = Table.TransformColumnTypes(#"Promoted Headers",{{"CustomerKey", Int64.Type}, {"FirstName", type text}, {"Mid
{"MaritalStatus", type text}, {"Suffix", type any}, {"Gender", type text}})

RADACAD

dleName", type text}, {"LastName"

shared #"Customer table from website" = let

Source = Excel.Workbook(File.Contents("C:\Users\RezaRad\OneDrive\Blog\mismatch\sample data.xlsx"), null, true),

Power Bl Helper is getting new features every time, and this time, we got some

exciting features; You can now get your M (Power Query script) code

beautified and colorful with version 4.0 of Power Bl Helper. We also get the

row-level security information exposed through the Helper application. Both

information above will be now available when you export the model

information to a document. If you like to

If you are new to Power Bl Helper, read below posts to learn what are existing

features of this product:
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« Version 0.1: Tables and Columns used in the visualization

« Version 0.2: Search a field or table in visualizations and filters

o Version 0.3: Measure dependency tree

« Version 1.0: Export entire M script

o Version 2.0: Connection Types, Multiple PBI files, Relationship advise, and
Not used tables

« Version 3.0: Export Model documentation

Download

To Download Power Bl Helper, click here:
Download Power Bl Helper from here.
Beautified M Script

We are very excited to let you know that your M script is not documented all

black text, you get a beautiful color coding with that now. Here is a sample

output of Power Bl Helper for M script;

M Code:

section Section1;

shared #"Customer table from application" = let

//test here is oned. sample /* here */

x=12,

/=

this.

another ~1@#5% &()_"%$*+=<421531,>.2/:; L[} ][\

:sample /Jikh dfsa %Idsfid overe \ % %

*

Source = Excel.Workbook(File.Contents("C:\Users\RezaRad\OneDrive\Blog\mismatch\sample data.xlsx"), null, true),
#"Customer table from application Sheet” = Source{[Item="Customer table from application”,Kind="Sheet"]}[Datal,
#"Promoted Headers" = Table.PromoteHeaders(#"Customer table from application_Sheet", [PromoteAllScalars=true]),

#"Changed Type" = Table. TransformColumnTypes(#"Promoted Headers”,{{"Customerkey", Int64.Type}, {"FirstName", type text}, {"MiddleName”, type text}, {"LastName", type text}, {"BirthDate", type date},
{"MaritalStatus”, type text}, {"Suffix", type any}, {"Gender", type text}})

in

#"Changed Type";

As you can see the color coding above shows comments in greet, reserved
words as blue, and function names as purple. You can get this output after
three steps in Power Bl Helper, Open Power Bl Helper (we've got a new icon

now )
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Power Bl from Rookie to Rock Star — Book 3: Power Query and Data Transformation in Power Bl ragacas
First Select your *.Pbix file in the Config tab.
& Power Bl Helper
Insight Search M Script Model Analysis Modeling Advise About
| Select Power Bl File |
Fields used in the visualization:
This is a list of fields {and some implicit &) Choose Power BI File
measures that used in the report section of
Power Blin visual fields. There might be still U » OneDrive » Blog » mismatch v
some fields that used to create a calculation
(such as calculated column, table, or
measure). This version of Power Bl Helper Orga § MNew falder
does not detect those tables. Also this list A
does not include those fields that are used in ~ MName Status
the FILTER Area of the visual, page or 3 Quick access -
report. Future versions will have that list. @, mismatch =
[ Desktop -+
* Downloads  #
N Documents o
gum .
. ." - &=/ Pictures -+
" L 2018-08-2550L
RADACAD
http://radacad.com aggs
mismatch
1 Power Bl Helper
Then in the second step, you can extract the M code in a text box. Note that
the text box here shows only the content in text format. The colored output
comes in the next step;
& Power B Helper
Corfigure Insight Search M Script Model Analysis ~ Modeling Advise About
You need 7-zip to be installed for this step Copy the entire script Copy the Script into Clipboard ..Ei http://radacad com
section Section; S wpeeeessaens Queries in the code:t

shared #"Customer table from application” =let
/Aest here is oned. sample

/* here */

x=12,

B

e M script in original format

another ~1@#$7%"8"()_"%$"+=<421531,>. 2/ {0\
-sample /Jikh dfsa “Idsfid overe \ % §
S

Source = Excel Workbook (File. Contents("C:\Users\RezaRad\OneDrive \Blog\mismatch\sample data xlsx"), null, true),

#"Customer table from application_Sheet" = Source{[ltem="Customer table from application” Kind="Sheet"]}{Data].,

#"Promoted Headers" = Table PromoteHeaders(&#"Customer table from application_Sheet", [Promote All Scalars=true]),

#"Changed Type" = Table. TransformColumn Types(#"Promoted Headers" {{"CustomerKey", Int64. Type}. {"FirstName", type text). {"MiddleName", type text),
{"LastName", type text), {"BithDate", type date}, {"MaritalStatus", type text), {"Suffix", type any), {"Gender", type text}))

in
#'Changed Type";

shared #"Customer table from website” = let

Source = Excel Workbook(File Contents("C:\Users\RezaRad\OneDrive \Blog\mismatch\sample data xlsx"), null, true),

#"Customer table from website_Sheet" = Source{[ltem="Customer table from webstte" Kind="Sheet"}[Data],

#"Promoted Headers" = Table.PromoteHeaders(#"Customer table from website_Sheet”, [PromoteAll Scalars=true]).

#"Changed Type" = Table. TransformColumn Types(#"Promoted Headers" {{"CustomerKey", Int64.Type}. {"FirstName", type text}. {"MiddleName", type text},
{"LastName", type text}, {"EmailAddress”, type text}})

n
#"Changed Type":

In the last step, you can click on Beautify M Script;

shared #"Customer table from application” =

s

other ~1@##8%"8"()_"%8"+=<421531>."
-sample /Jikh dfsa “Idsfid overe \ % §

7

Source = Excel Workbook (File. Contents(

#"Customer table from application_Sheet

#"Promoted Headers" = Table.PromoteH

#'Changed Type" = Table. TransformColu
{"MiddleName", type text), {"LastName", ty
{"Gender", type text}})

in
#'Changed Type"

shared #"Customer table from website” = lel
Source = Excel Workbook (File Contents(
#"Customer table from website_Sheet" =
#'Promoted Headers" = Table.PromoteH
#'Changed Type" = Table.TransformColu
{"MiddleName", type text), {"LastName", ty
n
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& Power Bl Helper
Configure Insight Search M Seript Beautified M Script ~ Model Analysis ~ Modeling Advise About

You need 7-2ip to be installed for this step Copythe entire script ~ Copy the Script into Clipboard
Extract M Script Beautify M Script Saveinto a File

\__‘?l hitp://radacad.com

section Section1;

shared #"Customer table from application” =let
/Aest here is oned. sample

/* here “/

x=12,

r

this

another ~I@#HS% "8°()_"%8"+=<421531> 2/
:sample /Jikh dfsa %Idsfid overe \ % §

*f

Source = Excel Workbook (File Conterts("C-\Users Click here to see the beautified M script in another tab
#"Customer table from application_Sheet” = Source|
#"Promoted Headers” = Table PromoteHeaders(#"(
#"Changed Type" = Table TransformColumn Types(

n
#"Changed Type™;

shared #"'Customer table from website” = let
Source = Excel Workbook (File Contents("C:\Users\RezaRad\OneDrive\Blog\mismatch\sample data xlsx"), null, true),

* Queries in the code

shared #'Customer table from application’
/Aest here is oned. sample

/* here */

x=12,

~

this

another ~1@HS%"8°()_"%8"+=<421531:
:sample /likh dfsa %ldsfid overe \ % §

i

Source = Excel Workbook (File Content

#"Customer table from application_She

#"Promoted Headers" = Table.Promote

#"Changed Type" = Table. TransformCi
{"MiddleName", type text), {"LastName",
{"Gender". type text}})

n
#'Changed Type"
shared #'Customer table from website” =

This action will open the Beautified M Script tab with an output of color-coded

beautified M script code;

&) Power Bl Helper
Configure Insight Search M Script Beautified M Script ~ Model Analysis ~ Modeling Advise About

M Code:

section Sectionl;

Beautified M Script is available now in August 2018

Version of Power Bl Helper

shared #"Customer table from application” = let

//test here is oned. sample /™ here */

x=12,

/=

this

another ~!@#$%"&*()_"%$*-+=<421531,>.7/:;"{[}]I\
:sample /Jikh dfsa %ldsfjd overe \ % $

=/

Source = Excel.Workbook(File.Contents("C:\Users\RezaRad\OneDrive\Blog\mismatch\sample data.xlsx"), null, true),

#"Customer table from application_Sheet" = Source{[Item="Customer table from application",Kind="Sheet"]}[Data],

#'"Promoted Headers" = Table.PromoteHeaders(#"Customer table from application_Sheet”, [PromoteAllScalars=true]),

#"Changed Type" = Table.TransformColumnTypes(#"Promoted Headers",{{"CustomerKey", Int64.Type}, {"FirstName", type text}, {"MiddleName", type text}, {"

{"MaritalStatus", type text}, {"Suffix", type any}, {"Gender", type text}})
in

#"Changed Type";

shared #"Customer table from website" = let
Source = Excel.Workbook(File.Contents("C:\Users\RezaRad\OneDrive\Blog\mismatch\sample data.xlsx"), null, true),

#"Customer table from website_Sheet" = Source{[Item="Customer table from website",Kind="Sheet"]}[Data],

You can also see the output in an exported document;
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& Power BI Helper

Configure Insight Search M Script Beautfied M Script ~ Model Analysis Modeling Advise About
[I] Export to Document .=ii
Please open the Power Bl file in the Power Bl Desktop before clicking on the button below. . C
Mode: Import Data o -
Choose the Power Bl file: | mismatch - Power Bl Desktop ~ | Port: 6351 RADACAD
http.//radacad.com
All tables in the Model All Columns in the table All Measures
| Filter ‘ Fitter | Fitter
] Search in Description ] Search in Description [] Search in Description Al
Customer table from application
Customer table from website
application source only rows
Mergel

The HTML export documented output of Power Bl Helper will have the
beautified M script at the end of it

M Code:

section Section1;

shared #"Customer table from application” = lat

//test here is oned. sample /* here */

x=12,

J#

this

another ~@#$%&*()_"%$*—+=<421531,>.2/:;'{[}]]\

:sample /Jikh dfsa %ldsfid overe \ % $

*

Source = Excel.Workbook(File.Contents("C:\Users\RezaRad\OneDrive\Blog\mismatch\sample data.xlsx"), null, true),
#"Customer table from application Sheet" = Source{[Item="Customer table from application” ,Kind="Sheet"]}[Data],
#"promoted Headers" = Table.PromateHeaders(#"Customer table from application_Sheet”, [PromoteAllScalars=true]),

#"Changed Type" = Table. TransformColumnTypes(#"Promoted Headers", {{"Customerkey", Int64.Type}, {"FirstName", type text}, {"MiddleName", type text}, {"LastName", type text}, {"BirthDate", type date},
{"MaritalStatus", type text}, {"Suffix", type any}, {"Gender", type text}})

in

#"Changed Type";

Reading the M script of Power Query, or exporting it in a readable format,

been always a challenge. Power Bl Helper is making this process simpler and

faster for you

Row-Level Security

Another important information in a Power Bl solution is

. The new version of Power Bl Helper will reveal this
information for you in the Analytics tab. You will have all the information now
in there. You can also export the information into a document.

Here is an example row-level security implementation in Power Bl file;
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LT
L
ot
Power Bl from Rookie to Rock Star — Book 3: Power Query and Data Transformation in Power Bl ragacas
I Help
Data type: ~ Home Table: ~ [ 3 ﬁ'?‘ Language ~
E) & Q :
Format: ~ Data Category: Uncategorized ™ Linguistic Schema ™
New Sort by o/ N Manage View as New Edit Mark as Synonyms
-ameter Column ™ S T/ ? Auto w Default Summarization: Don't summarize ~ Roles Roles Group Groups Date Table ~
Ifhat If Sort Formatting Properties Security Groups Calendars Q&A
Manage roles
Roles Tables Table filter DAX expression
Canada Sales Manager DimSalesTerritory N

USA Sales Manager

Create Delete

FactResellerSales

[salesTerritoryCountry] = “Canada"

In the new version of Power Bl Helper, the Analytics tab has a section for roles

and tables involved in each role, plus the expression for every table;
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Model Analysis |  Modsling Advise About

m Export to Document .=EE
w. " l.- [
Mode: Import Data -
~ | Port: 7111 RADACAD
http-//radacad .com
able: All Measures:
Fiter | | | Fiter °
sription [ Search in Description All Rales:
LISA Sales Manager
Canada Sales Manager
Role Tables: e
Role Expression: e
[Sales TemtoryCountry] = "United States”
Description:

You can also get this information exported into HTML output format as below;
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DALTd LTLLILVL Y INCRIULL

SalesTerritoryCountry

SalesTerritoryGroup

Countrylmage

List of Roles:

| Role Name || Table Name ||Descripti0n|| Expression

‘USA Sales Manager H DimSalesTerritoryH

” [SalesTerritoryCountry] = "United States"|

‘ Canada Sales Manager H DimSalesTerritory H

” [SalesTerritoryCountry] = "Canada"

M Code:

section Sectionl;

Row-level security output in the Power Bl documentation

shared #"Customer table from application" = let

Summary

Power Bl Helper version has great feature of M script beautifier and also the

row-level security information revealed. Both this information can be exported

into Power Bl documented output. Power Bl helper is evolving every month.

This is a free tool and will remain a free tool to help the Power Bl community.

Please help us with your feedback and suggestions about features you would

love to see in next versions
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Other modules of the book

Congratulations on completing the first book of Power Bl from Rookie to Rock Star
series. You are in the right track, but still more to do. Here are other modules that you
can read:

e Book 1: Power Bl Essentials

e Book 2: Visualization with Power Bl

e Book 3: Power Query and Data Transformation in Power B

e Book 4: Power Bl Data Modelling and DAX

e Book 5: Pro Power Bl Architecture
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Power Bl Training

Reza runs Power Bl training courses both online and in-person. RADACAD also runs
Advanced Analytics with R, Power Bl, Azure Machine Learning and SQL Server courses
ran by Dr. Leila Etaati. Our courses run both online and in-person in major cities and
countries around the world.

Check the schedule of upcoming courses here:

http://radacad.com/events

http://radacad.com/power-bi-training
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