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Foreword

Foreword

In this era of Digital Transformation, empowering business users to make decisions
informed by data trends quickly has become critical for every organization. However,
data is never in the right shape to derive value, and it often requires significant effort to
make it such, to the point where roughly 80% of the time spent in this end-to-end
process is focused on Data Preparation tasks.

Power Query provides a Low-Code Self-Service Data Preparation experience natively
integrated within several Microsoft products, empowering business users to get data
into the right shape to enable decision-making quickly.

Leila and Reza are world-class Power Query experts with deep knowledge about the
product. They're also very active across the Community, making them extremely
knowledgeable about key customer scenarios, best practices, and anti-patterns. Not
only they are experts in Power Query, but they also master the art of teaching, being
capable of turning the most complex concepts into simple explanations that are easy to
follow and understand for users, ranging from novice to advanced.

Whether you are new to Power Query or consider yourself a Power Query ninja, this
book has something for you. It will help you with your journey of mastering the Data
Preparation techniques and functionality exposed in the product — Definitely a must-
read (and fun!) book for everyone aspiring to get the most value out of their data.

Miguel Llopis is the Product Manager Lead for
Power Query, M & Dataflows at Microsoft.
Having worked on Power Query for the past ten
years, Miguel is not only responsible for many of
the quirks in the product but also extremely
committed and passionate about turning those
around into delightful and magical Low-Code
Data Preparation experiences that can make the
World a better place (to prep data).
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Introduction: from the
authors

Any data analytics solution requires data population and preparation. With the rise of
data analytics solutions these years, the need for this data preparation becomes even
more essential. Power Bl is a helpful data analytics tool that is used worldwide by many
users.

As a Power BI (or Microsoft Bl) developer, it is essential to learn how to prepare the data
in the right shape and format needed. You need to learn how to clean the data and build
it in a structure that can be modeled easily and used high performant for visualization.

Data preparation and transformation is the backend work. If you consider building a BI
system as going to a restaurant and ordering food. The visualization is the food you see
on the table nicely presented. The quality, the taste, and everything else come from the
hard work in the kitchen. The part that you don’t see or the backend in the world of
Power Bl is Power Query.

You may already be familiar with other data preparation and transformation
technologies, such as T-SQL, SSIS, Azure Data Factory, Informatica, etc. Power Query is a
data transformation engine capable of preparing the data in the format you need. The
good news is that to learn Power Query; you don’t need to know programming. Power
Query is for citizen data engineers. However, this doesn’t mean that Power Query is not
capable of performing advanced transformation.

Power Query exists in many Microsoft tools and services such as Power BI, Excel,
Dataflows, Power Automate, Azure Data Factory, etc. Through the years, this engine
became more powerful. These days, we can say this is essential learning for anyone who
wants to do data analysis with Microsoft technology to learn Power Query and master
it.

Unfortunately, because Power Query and data preparation is the kitchen work of the BI
system, many Power Bl users skip the learning of it. They become aware of it
somewhere along their Bl project. Once they get familiar with it, they realize there are
tons of things they could have implemented easier, faster, and in a much more
maintainable way using Power Query. In other words, they learn mastering Power
Query is the key skill toward mastering Power BI.

We have been working with Power Query since the very early release of that in 2013,
named Data Explorer, and wrote blog articles and published videos about it. The

]
st
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Introduction: from the authors

number of articles we published under this subject easily exceeds hundreds. Through
those articles, some of the fundamentals and key learnings of Power Query are
explained. We thought it is good to compile some of them in a book series.

A good analytics solution combines a good data model, good data preparation, and
good analytics and calculations. Reza has written another book about the Basics of
modeling in Power Bl and a book on Power BI DAX Simplified. This book is covering the
data preparation and transformations aspects of it.

This book series is for you if you are building a Power Bl solution. Even if you are just
visualizing the data, preparation and transformations are an essential part of analytics.
You do need to have the cleaned and prepared data ready before visualizing it.

This book is compiled into a series of two books, which will be followed by a third book
later;

o Getting started with Power Query in Power Bl and Excel (already available to be
purchased separately)

e Mastering Power Query in Power Bl and Excel (This book)

e Power Query dataflows (will be published later)

This book deeps dive into real-world challenges of data transformation. It starts with
combining data sources and continues with aggregations and fuzzy operations. The book
covers advanced usage of Power Query in scenarios such as error handling and
exception reports, custom functions and parameters, advanced analytics, and some
helpful table and list functions. The book continues with some performance tuning tips,
and it also explains the Power Query formula language (M) and the structure of it, and
how to use it in practical solutions.

We do recommend you to read the book Getting Started with Power Query in Power Bl
and Excel before reading this book. This book assumes that you know the basics and
fundamentals of Power Query (As it is explained in book 1 of this series)

This is not a book to explain every single function or aspect of Power Query. The
approach in this book is to have practical examples. Every chapter is based on real-world
examples of using a combination of functions to solve a challenge. You can start from
any chapter and finish at any chapter. The order of chapters suggested in this book is
just a guideline to help you have a smooth flow of topics. Each chapter can be read
without needing other chapters. Examples of this book are designed in a way that you
can use the learning straight away in your Power BI file.

Although this book is written for Power Bl and all the examples are presented using the
Power BIl. However, the examples can be easily applied to Excel, Dataflows, and other
tools and services using Power Query.

12 JH https://radacad.com
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Chapter 1: Append vs. Merge in Power Bl and Power Query

Most of the chapters of this book come from our blog articles and videos, and countless
comments from my readers are applied to it. If you ever feel you have a question that
you can’t get through this book, please contact us directly.

Download the files and codes for this book from here
[https://radacad.com/books/files/Mastering Power Query in Power Bl and E
xcel.zip]




Part 1: Combining data tables

Part 1: Combining data
tables
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Chapter 1: Append vs. Merge in Power Bl
and Power Query

D ~ i B % tasmame Bl A% couse W
B - vve B A tming B % copoiy B 1 Reza Rad Math
1 Math Q12017 15 g Mike Waady Ma
3 Jimmy Mitchel Math
English Q12017 25 st R G
Mary Stuart English

M. 1530 A Tite B A% iming |l 1% capaciy [ L ~ NewColumn.Course  ~
1 1| Math Q12017 15 1 Reza Rad Math
2 Math Q12017 15 2 Mike Woady Math
E) 1 Math Q12017 15 3 Jimmy Mitche! Math
4 3 English ‘12017 25
5 3 Engish ‘@12017 | 2

Combining two queries in Power Query or Power Bl is one of the most basic and
essential tasks 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. This chapter will
explain the difference between Merge and Append and situations that you should use
each.

Why Combine Queries?

This might be the first question that 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 the Power Bl model and also play data preparation for another query.
Combining queries is a big help in writing better and simpler queries. I'll show you some
examples of combining queries.

The result of a combined 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.



Part 1: Combining data tables

W | | ©- = | Untitled - Query Editor - [u] X

“ Home Transform Add Column View (2]
X r\ r\,‘ f_‘ ’—\j g [\ [:2 Properties R L Y, s 4| ¥ o DataType: Whole Number ~ I Merge Queries ~
{ T ls ] | + I - —
=t - Lli=== L4 = %7 [} Advanced Editor X HH H F b= [] Use First Row As Headers | - Append Queries ~

Close&  New Recent Enter Datasource  Manage  Refresh Choose Remove  Keep Remove Split  Group , -
Apply~  Source ~ Sources~ Data settings Parameters~ Preview~ (5] Manage ~ Columns Columns~> Rows~ Rows~ Column~ By Replace Values i| Combine Binaries

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

Queries [2] = Table.TransformColumnTypes(Course2Students_Table, {{"ID", Int64.Type}, {“Firstname*, Query Settings

@ o = [ 5 frsome Bl A tasmame [l A% couse [

4 PROPERTIES

Name

1 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:

e 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)

e Columns will be the same number of columns for each query*. (for
example, coll, col2,..., col10 in the first query, after appending with
same columns in the second query will result in 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:

ID B rirstname B 1astname B8 course |

1 Reza Rad Math
2 Mike Woody Math
3 Jimmy Mitchel Math 3

and Students of course 2:

B Firstname B Lastname Bd course i
10 Shaun Mitchel English
11 Mary Stuart English

To append these queries, Click on one of them and select Append Queries from the
Combine section of the Home tab in Query Editor

@ | | ©- 5 | Untitled - Query Editor - o X

Home  Transform  Add Column  View o
=X Y e e =l [ [ Propertie: La o/ s | 4] ¥ C Data Type: Whole Number L Merge Queries ~
al S 5 [ Properties f 2l —  DataType: Whole Number erge Queries
| g B [a° B X HE ; dh = =
- L -t ® [} Advanced Editor o OO g [T Use First Row As Headers | "5 Append Queries (@4

Close&  New Recent Enter Datasource  Manage Refresh Choose Remove Keep Remove split  Group

Apply~  Source~ Sources~ Data settings Parameters~  Preview~ (5] Manage ~ Columns Columns~ Rows~ Rows ™ Column~ By '»2Replace Values £1] Combine Binaries
Close New Query Data Sources  Parameters Query Manage Columns  Reduce Rows  Sort Transform Combine

Queries [2] = Table.TransfornColumnTypes(CourselStudents_Table, {{"ID", Int64.Type}, {"Firstname”, type v [EEEAIIENEINES
= [ 5 Frsnome B A5 tasame [l A% course |

1 1 Reza Rad Math

2 Mike Woody Math

3 Jsimmy Mitchel Math

4 PROPERTIES

Name

4 APPLIED STEPS
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Chapter 1: Append vs. Merge in Power Bl and Power Query

If you want to keep the existing query result and create a new query with the appended

result, choose Append Queries as New; otherwise, just select Append Queries. In this

example, I'll do Append Queries as New because | want to keep existing queries intact.
25 Merge Queries ~

’z Append Queries| ¥ |

z Append Queries

o =% Append Queries as New

You can choose 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

Table to append to the primary table
Course2Students M

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 simply 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] V)
. “ A% Firstname . A% Lastname | A8 Course [~ |
@ Course1Students

\ Rad
@ Course2Students

Woody

I@ Append1 Mitchel
Mitchel

Stuart

The result of Append as simple as that



Part 1: Combining data tables

D M A% Firsmame @ A% tastname B A% course 4
1 Reza Rad Math
2 Mike Woody Math

3 Jimmy Mitchel Math
D - Asc Firstname - Asc Lastname - Asc Course ﬂ

1 Reza Rad Math

2 Mike Woody Math

3 Jimmy Mitchel Math

10 Sshaun Mitchel English
11 Mary Stuart English
M A% Firstname B2 4% tastname @ A% Course [ - |
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 create one 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 that are based on matching rows rather
than columns. The output of Merge will be a single query with;

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

e The number of rows will be dependent on matching criteria between
queries

e The number of Columns will be dependent on what columns are
selected in the result set. (Merge will create a structured column as a
result).

18 JH https://radacad.com
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Chapter 1: Append vs. Merge in Power Bl and Power Query

Understanding how Merge works might look more complicated, but it will be very easy
with an example. Let’s have a look at that in action;

In addition to the tables in the first example, consider that there is another table for
Course’s details as below:

D M A% Title B2 A% timing B 1% capacity |
1 Math Q12017 15
2 Physics Q12017 5
3 English Q12017 25

Now, if | want to combine the 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;

D i ABC Firstname [~ | AEC lastname K ABC Course [~ |
1 Reza Rad Math
2 Mike Woody Math
3 Jimmy Mitchel Math
10 Shaun Mitchel English
11 Mary Stuart English

Select Course Query first, and then Select Merge Queries (as New)

@ | |5 €~ < | Untitled - Query Editor = u] *
“ Home Transform Add Column View (2]
=X ™ [y ™ =) [™  [ZyProperties T Ly Lo/ S I 2 DataType: Whole Number ~
A B @ B REr By 28 L dh=0r -
- L} LS LS ol & [} Advanced Editor - L zl [ Use First Row As Headers ~ derge Queries

Split  Group
By 2 Replace Values % Merge Queries as New

Refresh Choose Remove Keep Remove
Preview ~ [T Manage ~ Columns Columns~  Rows > Rows ™ Column ~

Manage Columns Reduce Rows  Sort Transform

Close&  New Recent Enter Datasource  Manage
Apply~  Source~ Sources~ Data settings Parameters v

Close New Query Data Sources  Parameters Query

Combine

Queries [5] Query Settings
B A5 timing Bl 125 Capacity
FR Course1Students 4 PROPERTIES

BB Course2Students 5 i ot ot
F Appendi
FR Append With Duplicate

B Course 1

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

\._j.'! 19
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Merge

Select tables and matching columns to create a merged table.

[came @ :
1

D ming Capacity
1 12017 15
2 Q12017 5
3 la1 2017 25

Append1 a ) M

D Firstname Lastname ‘
1 Reza Rad Math
2 | Mike Woody Math
3 Jimmy Mitchel Math
10 Shaun Mitchel English
11 | Mary Stuart English
Join Kind

Left Outer (all from first, matching from second) g

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 each other based on the Course title. The resulting query will be the
same as the first query (Course in this example), plus one additional column named
NewColumn with a table in each cell. This is a structured column that can be expanded
into underlying tables. If you click on an empty cell area containing one of these tables,
you will see the sub-table underneath.

. 1530 B 25 Tite B 25 Timing B 12 capacity
1 Math Q12017
2 Physics Q12017
3 English Q12017

Firstname Lastname Course
1 Reza Rad
2 Mike Woody
3 Jimmy Mitchel

20 i https://radacad.com
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Now click on Expand column icon, and expand the New Column to all underneath the
table structure

. 5D B 28 Title - N - RGO  - |  MewColumn o

1 Math “ 1 8|

2 Physics
3 English ® Expand Aggregate

¥ (Select All Columns)
¥ ID

¥ Firstname

¥ Lastname

¥ Course

¥ Use original column name as prefix

oK Cance

The result will be a table including columns from both tables and rows matching each
other.

. 123 0

Bl A% tive Bl A% Timing Rl 125 Capacity | NewColumn.D NewColumn. - Newe - | NewColumn.Course -
1 Math Q12017 15 1 Reza Rad Math
1 Math Q12017 15 2 Mike Woody Math
1 Math Q12017
3 English ‘12017
3 English Q12017

Columns on the left-hand side are coming from the Course table, columns on the right-
hand side are coming from the Students’ table. Values in the rows only appear in
matching criteria. The first three rows are students of the Math course, then two
students for the English course, and because there is no student for the Physics course,
you will see null values for students’ columns.

) M A% Firstname [l A% tasmame [l A% couse |
m“ac Titte B 4. Timing Bl 125 Capacity = 1 Reza Rad Math
1 Math Q12017 15 ) Mike Jocey Lol
3 simmy Mitchel Math
r
Enghsti 012017 25 Staun Mitchel | English
Mary Stuart | English
@150 A Tive B % timing Bl 123 Capacity NewColumn.Firstname - NewColumn.Lastname - NewColumn.Course -
1 Math Q12017 1 Rezs Rad Math
1 Math Q12017 2 Mike Woody Math
Q12017

Merge is similar to JOIN in T-SQL
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Join Types

There are six types of joins supported in Power Bl as below. It 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) v
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)
I Left Anti (rows only in first)

Right Anti (rows only in second)

Explaining what each join type will do is a different chapter in this book. For now, this
picture explains it very well:

LEFT Quter RIGHT Outer

‘ 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

B “

Not matching rows from right

Not matching rows from left
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Chapter 2: Reference vs. Duplicate in
Power Bl; Power Query Back to Basics

wmw%

K Reference¥ Duplicate_
,‘ PoWeY Bl & Powenouery

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. In my sessions and
courses, it has always been a question: 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 chapter, I'll explain the
reference and the difference between that with Duplicate.

Duplicate

If you want to copy an entire query with all of its steps, then Duplicate is your friend.
Let’s see this in action. For 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 the example of the
movie in this book previously, This information is available on the Box Office

Mojo website[https://www.boxofficemojo.com/chart/ww_top lifetime gross/?area=X

WW], as below:

2 23



Part 1: Combining data tables

Box Office Mol —— MObPrO

by IMDbPro

Domestic International Worldwide Calendar All Time Showdowns

Overall Weekend Records Daily Records Miscellaneous Records

Top Lifetime Grosses

Worldwide v

Data as of Aug 22, 11:01 PDT

®®

Indices

— Previous page 1-200 of 1,000 Next page —
Rank Title Worldwide Lifetime Gross Domestic Lifetime Gross Domestic % Foreign Lifetime Gross Foreign % Year
1 Avatar $2,847,246,203 $760,507,625 26.7% $2,086,738,578 73.3% 2009
2 $2,797,501,328 $858,373,000 30.7% $1,939,128,328 69.3% 2019
End
3 Tit $2,201,647,264 $659,363,944 30% $1,542,283,320 70% 1997
4 Star Wars: Episode $2,069,521,700 $936,662,225 45.3% $1,132,859,475 54.7% 2015
ke
5 Avengers: Infinity $2,048,359,754 $678,815,482 33.1% $1,369,544,272 66.9% 2018
6 ¢ World $1,670,516,444 $652,385,625 39% $1,018,130,819 619 2015
7 The Lion King $1,667,635,327 $543,638,043 32.6% $1,123,997,284 67.4° 201
8 The Avengers $1,518,815,515 $623,357,910 41% $895,457,605 599 012
9 Furious 7 $1,515,341,399 $353,007,020 23.3% $1,162,334,379 76.7% 2015
10 Frozen | $1,450,026,933 $477,373,578 32.9% $972,653,355 67.1° 201
1 Avengers: Age of $1,402,809,540 $459,005,868 32.7% $943,803,672 67.3% 2015
Ultron
In Power Query, we got data From the Web and selected this source;
'+ | Uttt - Pomes e
[ | "
- - + pROPEETIES
o x
waon ™ « APPUIED STEPS.
i o Sourte.
“ Eataces Laoe £1c.
§ . vamted mescery
2 » . ¥ e Ty
- : x
N “
o s
N x

After doing all some transformations, you realize that this data is only for the first
couple of hundreds of best seller movies because that web page doesn’t have the
remaining movies. To get the remaining, you need to navigate page 2, which has a

different URL, but the same data structure.
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@ boxofficemojo.com/chart/ww_top_lifetime_gross/?area=XWWeoffset=200

Box Office
by IMDbPro

MDbLPIO

Domestic International Worldwide Calendar All Time Showdowns Indices

Overall Weekend Records Daily Records  Miscellaneous Records

Top Lifetime Grosses

Worldwide v

Data as of Aug 23, 16:44 PDT

— Previouspage || 201-4000f 1,000 || Nextpage —

Rank  Title Worldwide Lifetime Gross  Domestic Lifetime Gross ~ Domestic%  Foreign Lifetime Gross  Foreign %  Vear
201 529,323,962 $201,091,711 38% $328,232,251 629
202 28,583,774 $167,510,016 317 361,073,758 6839
203 $175,003,033 33.2% $352,962,903 66.89
204 016,307 $189,740,665 3 $337,275,642 64
205 H $525,687,703 $160,799,505 30.6% $364,888,198 69.49

Well, what do 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 to learn about that, read the chapter about it later in this
book). Let’s say you want to do all the steps 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; Tops Sales 200)

| | B = | ch004 - Power Query Editor
“ Home Transform Add Column View
=% rw [y p— (S =t
- | C
uP = LH ¢ {8 €
Close & New Recent Enter Data source Man
Apply~  Source~ Sources~ Data settings Parami
Close New Query Data Sources  Param
Queries [8] < 0
=] Top Sales 200 -
& Copy
X Delete
=] Rename
{7\ Enable load
{7\ Include in report refresh
E® Duplicate
@ Reference
Move To Group »

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!

B
L
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Duplicate copies a query with all the applied steps as a new query, an
exact copy.

After creating the copy, then you can go to the source step to change the URL:

Using Duplicate, you managed to copy a query with all steps 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 step configuration.

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, we want to create a new query that

26 i https://radacad.com
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combines the page 1 and page 2 results. However, we do NOT want to change any
existing queries because we want to use those as the source for other operations.

With a right-click on Top Sales 200, | can cre

ate a Reference.

Close New Query Data Sources  Para
Queries [8] < t
[C] Top Sales 200
3 Top Sales 400 B3 Copy
A Top Sales 600 .
E] TopSales800 | Delete
FH TopSalesio0p |=L Rename
2 Top Sales Enable load
5 IMDB Rating Include in report refresh
] Mergel E® Duplicate
@) Reference

Move To Group

Reference will create a new query which is a copy of the Top Sales 200, but only
contains one single step:

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.

Reference will create a new query that has only one step: Getting
data from the original query.

Now we can use this query to append to the Top Sales 400 and other queries;

27
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Append
Concatenate rows from three or more tables into a single table.

O Two tables  * Three or more tables °

Available tables Tables to append

Top Sales 200 Top Sales 200
{ Top Sales 400 |
Top Sales 600

Top Sales 800
Add >>
Top Sales 1000 —

The result would be a query that contains all pages;

+ PROPERTIES

To learn more about append and the difference with Merge, read the chapter related to
that later in this book. In this example, we used the Reference option to create a copy of
the original query and then continue some extra steps. There are many other usages for
Reference.

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

After doing the append in this example, it is good to uncheck the enable load on Page 1
and Page 2 queries to save some memory in Power BI.
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523
55
=
m Top
=
7] Top Sales

Query Dependency

Finding which query is dependent (or referenced from) on which query can be
challenging when you have too many queries. That is why we have the Query
Dependency menu option in the View tab of Power Query;

EH = | ch004 - Power Query Editor

“ Home Transform Add Column Tools Help

V| Formula Bar | Monospaced | Column distribution 1 v Always allow
- = | =]
| Show whitespace | Column profile - -
Query _ Go to Advanced Query
Settings | Column quality Column Editor Dependencies

Layout Data Preview Columns Parameters Advanced { Dependencies

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

Duplicate vs. Reference

Now that you know there are two options when you copy a query let’s 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. On the other hand, reference is a new copy with only
one single step: getting data from the original query. If you make a change in the

]
LS
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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, 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!

Query Dependencies

‘ https://www.boxofficem...

Box Office Mojo Page 1 Eﬁ Box Office Mojo Page 2

lEIF pad disabled

Reference back is not possible

@ Box Office Mojo All Pages

Not loaded

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 create a reference from the original query and then do Append or
Merge with other queries.
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Number ~ EJ Merge Queries v

as Headers v g Append Querieszl

E Append Queries as New

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 (R A% Title B 25 studio

1 Avatar Fox
2 Titanic Par.
3 Star Wars: The Force Awakens BV
4 Avengers: Infinity War . s

5 Copy
5 Jurassic World B P
6 Marvel's The Avengers Y TextFilters »
7 Furious 7 L,z Replace Values...
8 Avengers: Age of Ultron Drill Down
9 Black Panther

[ Add as New Query j
10 Harry Potter and the Deathly

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.

iy T g5Parse
T Spiit Format
Tablev  Text

Convert Transform

Queries [4] < - "Renamed Columns™{3}{Title] QUERY SETTINGS

@ Avengers: Infinity War

4 PROPERTIES
iz} Name
BB Box Office Mojo All Pages Tit

A& Title

4 APPLIED STEPS
Source
Navigation
Changed Type
Add as New Query is a Duplicate Action Replaced Value
Renamed Columns
X Titlel

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 a 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.

=
[l
'.._-
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Queries [7]

% Box Office Mojo Page 1

x Nelete

But when you do the Copy and Paste on a query 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);

Queries [5]

&
53

@ Box Office Mojo All Pages

ABC Title

Queries [7]

| @ Box Office Mojo Page 1
@ Box Office Mojo All Pages
A8 Title

@ Box Office Mojo All Pages (2)

223

l @ Box Office Mojo All Pages (2)

,SOOO\JO\LAJ;\.‘JN—A.
)

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 the
Copy and Paste of a query. A duplicate will give you an exact copy of the query with all
steps. Reference will create a reference to the original query instead of a new query.
Duplicate is a good option to choose when you want the two copies to be isolated from
each other. A 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 chapter. | hope this was a good chapter for you to understand
the difference between these two actions clearly, and use them wisely from now on.
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Chapter 3: Choose the Right Merge Join
Type in Power Bl

B 1.2 amoun t [l 1% customer i B
23456

Matching FUII OUter

1
3
2
3
& Not Matching

- A8 tirt_name [l A" tast_name [l A® emait B 5 sdoress B A iy
1 07081776 23456 George Washington gwashington@usagov 3200 Mt Vernon Hwy Mount Vernon VA 22121
2 03/14/1760 s Thomas lefterson tjeffersonSusa gov 931 Thomas jefferson Powy Crariottesvlie VA 22002
4 03/03/17%0 655 Thomas. Jefferson 931 Thor VA 22002|
Johey
sames
fames

3 05/23/1784 124 Adams Jadams@usa gov 1250 Hancock St Quiney MA 2183|
Madison Jmadison@usa gov 11350 Constitution Hury Orange VA 22550

() 1
i
£2].

Matching

Not Matching

Previously, | have written a chapter explaining two ways of combining data sets: Append
vs. Merge[https://radacad.com/append-vs-merge-in-power-bi-and-power-query]. In this
chapter, | want to explain in detail what is the difference between all types of Merge
Types 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 people who work
with Power Bl might not have experience working with relational databases, | think this
chapter is a good explanation in detail of what these types are and when to use them.

Sample Data Set

Download Data set from the book’s code files.

What is Merge?

Combining two data sets can be done in multiple ways. One of the ways of combining
data sets is Merging data sets. Merge is similar to Join in relational databases. Merging
two data sets requires some joining fields, and the result will be a combined set of
columns from both data sets.
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order_id [ A% order date |l 1.2 amount [l 125 customeria |
1 07/04/1776 23456 1
2 03/14/1760 785 3|
3 05/23/1784 124 2
4 09/03/1790 655 3|

C R % order_date |l 12 amount [l 125 customer ia [Rll A% first_name [Rll A% tast_name [l A% email

1 07/04/1776 23456 1 George Washington

2 03/14/1760 785 3 Thomas Jefferson tjefferson@usa gov
4 09/03/1790 655 3 Thomas Jefferson tiefferson@usa.gov
3 05/23/1784 124 2 John Adams jadams@usa gov

LI

Merge

[-
gwashington@usa.gov 3200 Mt Vernon Hwy

931 Thomas Jefferson Pkwy
931 Thomas Jefferson Pkwy

1250 Hancock St

B A& ciry
Mount Vernon VA
Charlottesville VA
Chariottesville VA

Quincy MA

B A stote [ 125 sipcode B

22121
22902
22902

2169

3200 Mt Vernon Hwy
1250 Hancock St
931 Thomas Jefferson Pkwy

11350 Constitution Hwy

B A% first name Bl A% tast name [l A% email B 2% address
1 George Washington gwashington@usa.gov

2 John Adams jadams@usa.gov

3 Thomas Jefferson tjefferson@usa.gov

4 James Madison jmadison@usa.gov

5 James Monroe jmonroe@usa.gov

2050 James Monroe Parkway

B A ciy B A stoe
Mount Vernon VA
Quincy MA
Charlottesville VA
Orange VA
Charlottesville VA

B 123 zipcode

Let’s go through it with an example;

Consider two data tables as below
Download the data files from the code files of this book.

Customers Table:

customer_id fd first_name d last_name k4 email

1 George Washington gwashington@usa.gov 3200 Mt Vernon Hwy
2 John Adams jadams@usa.gov 1250 Hancock St
3 Thomas Jefferson tjefferson@usa.gov 931 Thomas Jefferson Pkwy
4 James Madison jmadison@usa.gov 11350 Constitution Hwy
‘ 5 James Monroe jmonroe@usa.gov 2050 James Monroe Parkway

Orders Table:

order_id d order_date §d amount kgl customer_id 4

1 07/04/1776 $234.56
\ 2 03/14/1760 $78.50
! 3 05/23/1784 $124.00
| 4 09/03/1790 $65.50

[

win W

VA
MA
VA
VA
VA

Mount Vernon
Quincy
Charlottesville
Orange
Charlottesville

state d zipcode |4

22121

2169
22902
22960
22902,

Merging these two tables gives you a data set with a combined set of columns like

below;

LLCHCINEY) A5 order_date @ 1.2 amount [l 1%; customer id [ A% first_name K@ A% tast name [ A% email

1 07/04/1776 23456 1 George Washington gwashington@usa.gov
2 03/14/1760 785 3 Thomas Jefferson tjefferson@usa.gov

4 09/03/1750 655 3 Thomas Jefferson tjefferson@usa.gov

3 05/23/1784 124 2 John Adams jadams@usa.gov

B A% address

3200 Mt Vernon Hwy

B A% cy
Mount Vernon VA

931 Thomas Jefferson Pkwy  Charlottesville VA

931 Thomas Jefferson Pkwy  Charlottesville VA

1250 Hancock St

Quincy MA

B A% state K@ 125 zipcode

22121
22902
22902

2169

For merging data sets, you need to have some joining fields. In this example 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:
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How to Merge Queries

Select the first query (for this example: Orders), and then from the home tab, Merge
queries. There are two options there:

e Merge Queries: This will amend the existing query (orders) to result
from Merging.

e 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.

anslum\ Add Column  View

=X [L Fa ’—‘ [ B fg vy [ Properties E Lt ‘-F‘:{ - A ¥ 2 DataType: Whole Number v T Merge Queries|-|
) 3 E Is ] { t { 1 - Il =
-t L« |43 =] L& 3 advanced Editor X HH HH z, | [T [ Use First Row as Headers * [ Merge Queries 3
Close&  New Recent Enter Datasource Manage Refresh Choose  Remove Keep Remove split  Group -
Apply~ Source~ Sources~ Data settings  Parameters~ Preview = [2] Manage v Columns ~ Columns~ Rows~ Rows~ Column~ By '»2Replace Values = Merge Queries as New
Close New Query Data Sources  Parameters Query Manage Columns Reduce Rows  Sort Transform Combine

Queries [3] = Table.TransformColumnTypes(#"Promoted Headers”,{{"order_id", Int64.Type},

1 07/04/1776
2 03/18/1760

{"order_date”, type text},

{"amount", type

B 12 amount Bl 123 customer_id

Select the second table (Customers) in the Merge configuration window, then select the
joining field in each table (Customer_id). You will also see the number of matching rows
as extra information there.

Merge

Select tables and matching columns to create a merged table.

| Orders Q ¥ ["

order_id order_date amount 3
1/07/04/1776 23456
2 03/14/1760 785
3 05/23/1784 124
4 09/03/1790 65.5

Customers e N p

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| John Adams jadams@usa.gov 1250 Hancock St Quincy MA
3| Thomas Jefferson tjefferson@usa.gov 931 Thomas Jefferson Pkwy  Charlottesville VA
4| James Madison jmadison@usa.gov 11350 Constitution Hwy Orange VA
5] James Monroe jmonroe@usa.gov 2050 James Monroe Parkway Charlottesville VA
< >

Join Kind

Left Outer (all from first, matching from second)

v/ The selection has matched 4 out of the first 4 rows. oK Cancel

The result of this operation will be a new query named Mergel, which has the
combined result of these two queries.
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BT Customers B 12 amount |5 123 customer_id
B Orders

B Mergel

customer_id first_name

The table in the Customers column is a sub-table from the customer table for records
matching that customer_id. You can then expand it to columns you want;

. 123 order_id n ABC order_date - 1.2 amount
1 07/04/1776
2 03/14/1760
4 09/03/1750 ® Expand Aggregate

3 05/23/1784

last_name
email
address
city

state

zipcode

Use original column name as prefix

oK

and the final result will be now all columns in one query;

- testoeme - emait - | address - city state
Washington guashington@usa gov 3200 Mt Vernon Hwy Mount Vernon va
Jefferson tefferson@usagov 931 Thomaslefferson Py Chariottesuille VA
Jeffersan tiefferson@usagov 931 Thomas Jefferson Phwy  Chariottesville vA
Adams Jadams@usa.gov 1250 Hancock St Quincy MA

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 data sets. Just select them in order
by holding the Ctrl key of the keyboard.

Merge

Select tables and matching columns to create a merged ta

Orders

ﬂ order_date amount “‘@7
07/04/177 23456

785 3

124 2

65.5
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This method can be really helpful because the relationship tab in Power Bl Desktop
doesn’t create a relationship based on multiple columns. However, in Power Query, you
can create the merge and create a unique field for the relationship in Power Bl

Desktop. There is a chapter about it in this book.

Merge Types

In addition to the merging column (or joining field), the type of Merge is very important.
You can get a different result set by choosing a different type of merge. Here is where
you can see the Join Kind (or Merge Type);

Join Kind
nner (only matching rows) h

Left Outer (all from firs

matching from second)

Right Outer (all second, matching from first] fte

Full Outer (all rows from both)

Inner (only matching rows)
I Left Anti (rows only in first)

Right Anti (rows only in second)

At the moment of writing this chapter, there are six types of joins. Every one of these
joins gets a different result set. Let’s see what their difference is.

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 LEFT and the second as RIGHT.

]
ol
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Merge

Select tables and matching columns to create a merged table.

order_id order_date amount customer_id
1 23456 1
2 785 3
3 124 2
65.5 3
RIGHIT -
customer_id first_name last_name email address
1 George Washington | gwashington@usa.gov | 3200 Mt Ven
2 John Adams jadams@usa.gov 1250 Hancoc
3 Thomas Jefferson tjefferson@usa.gov 931 Thomas
4 James Madison jmadison@usa.gov 11350 Consti
5 James Monroe 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 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.
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H B % order date |l 12 amount [l 125 customerid |
1 07/04/1776 23454 1
2 03/14/1760 789 3
— 3 05/23/1784 124 2 LE FT O ute r
‘ 4 05/03/1790 3

¢

[- ]

Bl A", tast_name Bl 1% ziocode

Bl A% order date  |fl 12 amount [l 123 customer_id [l A% first_name
‘ 1 07/04/1776 23456 glm

B % emai Bl 4. address

B 5 sae

2 03/14/1760 785
= 4 09/03/1790 655
3 05/23/1784 124
5 9/04/2000 100§

R A IR +°- first_name [l AP tast_name [l A% emait B A% address | - IV B % sate Bl 1% dpcode W
Matchi Washington gwashington@usa.gov 3200 Mt Vernon Hwy Mount Vernon VA 22121
atching Adams jadams@usa.gov 1250 Hancock St Quiney 2169

Jefferson tjefferson@usa.gov 931 Thomas Jefferson Pkwy  Charlottesville 22902

Not Matching

As you can see in the screenshot above, two customers won'’t be in the result set.
Customers with id 4 and 5. because these rows do not match the customer_id field in
the orders table. Only records from the Left table with matching rows of the right table
will be selected in the LEFT Outer merge.

Right Outer (all rows from second, matching from first)
Sometimes you need to fetch all rows from the second table, regardless of whether they
exist in the first table. 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,
matching rows from the left (or first table). Here is an example:

B % order gate Bl 12 amount [l 123 customerid R

- BE R | ... RIGHT Outer

3 05/23/1784 124
| Not Matching ‘

4 09/03/1790 655
TSI 5 order_date B 12 amount [l 123 customerid @l A% first_name [ A% tastname [ A% emait B 8 address B8 iy B A% sae [ 123 zipcode

Washington gwashington@usagov | 3200 Mr Vernon Hwy Mount Vernon

Jefterson teflerson@usagov 931 Thomas Jefferson Phwy | Charfortesville

Jefferson gov  931Tnomaslefferson Pkwy  Charfottesvilk

Adams jadams@usa gov 1250 Hancock St Quincy

Madison jmadison@usa gov 11350 Constitution Hwy Orange

Monroe sov 2050, y  Charlottesville

customer_id B A% tast_name Bl A% emait B A% address B A% ity B A& state B 1% zipcocce B
Washington gwashington@usa.gov 3200 Mt Vernon Hwy Mount Vernon

Adams jadams@usa.gov 1250 Hancock St Quincy
Jefferson tiefferson@usa.gov 931 Thomas Jefferson Pkwy  Charlottesville

Madison jmadison@usa.gov 11350 Constitution Hwy Orange

Monroe jmonroe@usa.gov 2050 James Monroe Parkway  Charlottesville
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As you can see in the above screenshot, all rows from the customers' table are showed
in the result set. However, only four rows of that are matching with the orders table. If a
record in the Orders table 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 the first table, all
rows from the second table, and all matching rows. With this method, you won’t lose
any records.

B <% order date [l 12 amoumt Bl 125 customer_ic [l

1 07/04/1776 234.56

2 03/14/1760 785 i Fu” Outer
Matching

3 05/23/1784 124

4 05/03/1730 5

Not Matching

Washington gwashington@usa.gov 3200 Mt Vernon Hwy Mount Vernon
Matching Adams jadams@usa.gov 1250 Hancock St Quincy

Jefferson tjefferson@usa.gov 931 Thomas Jefferson Pkwy  Charlottesville

Not Matching

This result set, as you can see, is seven rows. There are four rows matching in both
tables. 2 rows are only on the customer table, but not in the orders table. One row only
in the 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 were generated as a result of not matching). Here is an example;
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TR -5 order_date [l 12 amount [l 125 customerid |

1 07/04/1776 234.56
2 03/14/1760 785 .
- Matching
3 05/23/1784 124]
4 09/03/1790 65.5]

Not Matching

B 25 order_date [ 12 amount [l 123 customer_id [l A% first_name | A% tast name [ A% email [- B A% cty Bl A% state B 12 zipcode
| il | ' Mount Venon VA | 22121

Jefferson tjefferson@usa.gov 931 Thomas Jefferson Pkwy  Charlattesville VA [ 22902/

[etrerson tiefferson@usa.gov 931 Thomas Jefferson Py Charlottesvile VA | 22902|

Adams iadams@usa gov 1250 Hancock St _Quincy |MA I 2169

B % firstname [l A% tost_name [ A email B 8 adaress Bl & cry Bl A% state [l 125 zipcode
Washington gwashington@usa.gov 3200 Mt Vernon Hwy Mount Vernon VA
Matching Adams jadams@usa.gov 1250 Hancock St Quincy MA

Jefferson tjefferson@usa.gov 931 Thomas Jefferson Pkwy Chariottesville VA

Not Matching

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, 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. Anti options 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:

| 2% order date |l 1.2 amoumt |l 123 customerid [

1 07/04/1776 23456 0 :
2 03/14/1760 78.5] . Left nt l
Matching
3 05/23/1784 124
4 09/03/1790 65.5

Not Matching

[ A% first_name K@ A% tast name B A% emait B A% address B A% city B A% st B2 zipcoce K1
1 George g0 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 22502
4 James Madison jmadison@usa gov 11350 Constitution Hwy Orange VA 22960
5! James Monroe jmonroe@usa.gov 2050 James Monroe Parkway  Charlottesville VA 22502

This will find the only row in the Orders table and does not match with any of the rows
in the customers' table.
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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;

B -5 order_date ; 2, customer_i
1 07/04/1776 s h .
2 03/14/1760 785 R I g t A nt I
3 05/23/1784 124

4 09/03/1790 655
5 9/04/2000 100

name  [Qll A% email B A5 address
e n gron@usa.gov 3200 Mt Vernon Hwy MountVernon VA
Matching 5 jadams@usa gov 1250 Hancock St Quincy MA

tjefferson@usa.gov 931 Thomas Jefferson Pkwy Charlottesville VA

Not Matching

This result set is all rows from the customer table (right table) that do NOT match 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;

e Left Outer: Rows from left table and matching with the right
e Right Outer: Rows from right table and matching with the left
e  Full Outer: Rows from both tables (matching or not matching)
e Inner: Only matching rows from both tables

e Left Anti: Not matching rows from the left table

e Right Anti: Not matching rows from the right table
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LEFT Outer 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

“ Only matching rows

Not matching rows from left Not matching rows from right

Right Anti

.
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Chapter 4: Relationship in Power Bl with
Multiple Columns

(] Budget

Year

[ DimDate

DateKey

3. Budget Amount

DateFullName
Month

FullDateAlternateKey
Day of Month

YearCode
DateKey

YearDescription
QuarterCode

QuarterDescription

You can create relationships in Power Bl between tables. Relationships are useful for
some functions to work across multiple tables and produce the result. The relationship
between tables also makes visualization and report elements more efficient because the
selection in one chart can affect another chart from a different table. However, there is
a limitation in the Power Bl relationship: you can’t create relationships based on more
than one column. In other words, if you want to create a relationship (or join two tables)
with two or more columns, you cannot! Fortunately, there is a workaround that I'll
explain in this chapter.

Defining the Problem

Assume that we have a budget table with the fiscal year, fiscal period, and budget
amount. Here is a screenshot of this table:

Year Month Budget Amount
2010 Mthl 50000
2010 Mth2 50000
2010 Mth3 50000
2010 Mth4 45000
2010 Mth5 50000
2010 Mth6 50000
2010 Mth7 60000
2010 Mth8 50000
2010 Mths 50000
2010 Mth10 50000
2010 Mthil 50000
2010 Mth12 50000
2011 Mthl 50000
2011 Mth2 55000
2011 Mth3 55000
2011 Mth4 65000
N11 MthS 550nn
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If | want to do date analysis and date-based calculations, it is best to create a
relationship between the budget table and a date dimension. Here is a view of my date
dimension:

erOffear  ISOWeekYearCode ~ WeekDay ~ WeekDayName  NZFiscalYearCode  NZFiscalYearDescription  NZfiscalQuarterCode  NZFiscalQuarterYearCode  NZFiscalQuarterDescription  NZFiscalMonthCode  NZFiscalMonthYearCode

To join these two tables, | can add a day column to the budget table and then join them
based on three columns: fiscal year, period, and day (month). So here is the budget
table with the new day column added and month value a bit polished to remove “Mth”
from the month label;

2. Year - m Budget Amount - Day of Month
1 2010 b 50000 1
2 2010 2 50000 1
3 2010 3 50000 1
4 2010 4 45000 1
5 2010 5 50000 1
6 2010 6 50000 1
7 2010 7 60000 1
8 2010 8 50000 1
9 2010 9 50000 1
10 2010 10 50000 1
1 2010 11 50000 1
12 2010 12 50000 1
13 2011 1 50000 1
14 2011 2 55000 1
mni1 2 s5nan

If | want to create a relationship between the date dimension and budget table based
on these three columns, | cannot! The create relationship dialog doesn’t allow me to
select multiple columns.

Workaround

The workaround for this problem is easy. Power Bl doesn’t allow relationships in the
model based on multiple columns, but Power Query can join tables with as many
columns as possible. So what | can do as a workaround is to join the budget table to
date dimension in Power Query and fetch the date key. Then I'll use the date key as a
single field relationship in Power Bl modeling section.

First, | open Merge Queries from the Combine section of the Home tab;
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@ | | @~ s | Untitled - Query Editor - o X
EO ore@Bonsom  Addcowmn  view (2}
X ™ N Y[Ry Properties uf B/, WX [-flRemove Duplicates ~ £ 1 CTT DataType: Whole Number ~ T Merge Queries &

(& [2 5% § S ~ = 5
(t s ol F ] =
mp L Ol = & [} Advanced Editor ! % Remove Errors ~ ALY B Use First Row As Headers & Append Queries

Close&  New Recent Enter  Refresh Choose Remove  Keep Remove Split  Group | b
Apply~  Source~ Sourcesv Data  Preview~ Columns Columns~ Rows~ Rows~ Column~ By 2 ReplaceValues 1] Combine Binaries

Close New Query Query Manage Columns Reduce Rows Sort Transform Combine

= o TN o oponth® Merge Queries
Queries [2] = Table.RenameColumns(#"Removed Columns”,{{"Month.2", “Month"}}) B Query Settings]
Merge this query with anot!

=, g vorn [ sudgetAmount [ Dayormonn [ query in this workboak.

50000 4 PROPERTIES

50000
50000

50000 4 APPLIED STEPS
50000
60000

50000
0000

Here is how | join two tables based on multiple columns: | can hold the CTRL key and
select columns one by one (in the right order of joining)

Merge

Select a table and matching columns to create a merged table.

Budget D
Budget Amount Day of Month 3
2010 1 50000 : |
2010 2 50000 1
2010 3 50000 1
2010 - 45000 1
2010 ] 50000 1
I
DimDate > D
Name _}'ﬂi“awmmeafwe NzFiscalYeart
TO50 10 B 199010 FY 1990
1990 10 2 199010 FY 1990
ay 1990 10 3 199010 FY 1990
1990 10 - 199010 FY 1990
1990 10 5 199010 | FY 1990
< >
Join Kind
Left Outer (all from first, matching from second) -
The selection has matched 48 out of the first 48 rows. oK Cancel

Then I'll have the new table embedded as a result of the join;
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2. Year n Month M Budget Amount M Day of Month

1
p.
3 2010 ® Expand Aggregate
4 2010 (Select All Columns) ~
5 2010
6 2010 O DateFullName
I 2010 FullDateAlternateKey
8 2010 YearCode
9 2010 YearDescription
10 2010 QuarterCode
1 2010 QuarterDescription
12 2010 QuarterYearCode
13 011 MonthNumberOfYearCode
o i MonthYearCode
MonthName
a8 MonthYearDescription
20l MonthLocalizedString
il DatelocalizedString
itk NumberQOfDaysInTheMonth
ECL DayNumberOfYear v
20 2011 TV RS T V. VS
21 2011 ¥ Use original column name as prefix
22 2011
23 2011 i oK Cancel
24 2011 iz 2ovou 1 "roone
25 2012 1 65000 1
26 2012 2 65000 1
27 2012 3 65000 15
28 2012 4 65000 1
2012 5 80000 1
2012 6 65000 1
2012 7 65000 1
2012 8 65000 15
2012 9 65000 1

2, Year - Month - Budget Amount - Day of Month
1 2010 1 50000 1 20050401
2 2010 2 50000 1 20090501
3 2010 3 50000 1 20050601
4 2010 4 45000 1 20090701
5 2010 5 50000 1 20090801
6 2010 6 50000 1 20050501
7 2010 7 60000 1 20051001
8 2010 8 50000 1 20051101
9 2010 9 50000 1 20091201
10 2010 10 50000 120100107
1n 2010 11 50000 1 20100201
12 2010 12 50000 1 20100301
13 2011 1 50000 1 20100401

And after save and closing the query editor window, | can create a relationship in the
Power Bl model based on a single column;

[
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T Budget

Year

£ DimDate

DateKey

3 Budget Amount

DateFullName
Month

FullDateAlternateKey
Day of Month =
YearCode

DateKey

YearDescription
QuarterCode

QuarterDescription

https://radacad.com
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Chapter 5: Combining Dimension Tables in
Power Bl using Power Query

Is it good to have too many dimension tables? Can you combine some of those tables to
build one flatten dimension table? How much should you flatten it? Should you end up
with one huge table, including everything? In this chapter, I’'m answering all of these
questions and explaining the scenarios of combining dimensions.

Sample Dataset

The dataset for this model is the AdventureWorksDW2012.xlIsx Excel file. For this
example, we need these tables: DimProduct, DimProductCategory,
DimProductSubcategory, and FactinternetSales.

In the dataset, we have three tables related to Product information; DimProduct has the
details of every single product;
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123 ProductKey ~1a% ~1455 yKey [~ A8 WeightUni ode |~ | 455 sizeuni ode |~ | A% Engii ~ | a8 Spanl
1 AR-5381 null null null Adjustable Race
2 BA-8327 null null null Bearing Ball
3 BE-2349 null nuil null BB Ball Bearing
4 BE-2908 null null null Headset Ball Bearings
5 BL-2036 null null null Biade
6 CA-5965 null null null LL Crankarm
7 CA-6738 null nuli null ML Crankarm
8 CA-7457 null null nuil HL Crankarm
9 (B-2903 null null null Chainring Bolts
10 CN-6137 nuli null null Chainring Nut
11 CR-7833 null null null Chainring
12 CR-9981 null null null: Crown Race
13 Cs-2812 null null null Chain Stays
14 DC-8732 null null null Decal 1
15 DC-9824 null nuli nuil Decal 2
16 DT-2377 null null null Down Tube
17 EC-M092 null null nuil Mountain End Caps
18 EC-R098 null null null Road End Caps
19 EC-T209 null nuli null Touring End Caps
20 FE-3760 null null null Fork End
21 FH-2981 null null null Freewheel
22 FW-1000 null null null Flat Washer 1

DimProductCategory has information about all categories of products;

123 ProductC ~ 123 ProductC ~ | A8 Engli y ~ | A8 spani 1C y ~ | A% FrenchProductCategoryName |~
1 1 Bikes Bicicleta Vélo
2 2 Components Componente Composant
3 3 Clothing Prenda Vétements
4 4 Accessories Accesorio Accessoire

DimProductSubCategory is the second level of the hierarchy, where we have
subcategories under each category;

2 - 113 - | A% Engl ~ | A% Spa - | A% ~ |14} tegoryKey [~
1 1 Mountain Bikes Bicicleta de montafia vIT 1
2 2 Road Bikes Bicicleta de carretera Vélo de route 1
3 3 Touring Bikes Bicicleta de paseo Vélo de randonnée 1
4 4 Handievars Barra Barre d'appui 2
5 5 Bottom Brackets Eje de pedalier Axe de pédalier 2
6 6 Brakes Frenos Freins 2
7 7 Chains Cadena Chaine 2
2 8 Cranksets Bielas Pédalier 2
9 9 Derailleurs Desviador Dérailleur 2|

10 10 Forks Horquilla Fourche 2
11 11 Headsets Direccién Jeu de direction 2
p?] 12 Mountain Frames Cusdro de montafia Cadre de VIT 2
13 13 Pedals Pedal Pédale 2
0 14 Road Frames Cuzdro de carretera Cadre de vélo de route 2
15 15 Saddles sillin selle 2]
16 16 Touring Frames Cuadro de paseo Cadre de vélo de randonnée 2
17 17 Wheels Rueda Roue 2
18 18 Bib-Shorts Culote corto Cuissards avec bretelles 3
18 19 Caps Gorra Casquette 3
20 20 Gloves Guantes Gants 3
21 21 Jerseys Jersey Maillot 3
2 22| Shorts Pantslones cortos Cuissards 3
2 23 Socks Calcetines Chaussettes 3]
2 24 Tights Mallas. Collants 3
2 25 Vests Camiseta Veste 3
% 26 Bike Racke Portahicicletas Porte-uéin

As you can see, every record in the subcategory table belongs to a category, or let’s say,
have a value in their ProductCategoryKey column, which is then the key to find the
higher level category in the DimProductCategory table. If we want to design a hierarchy
of Products, this is how it would look like;
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Product

Category

Product
Subcategory

Product

Design Challenge

Let’s say we load all of the tables above (plus the FactinternetSale table, which is our

transactional sales table) into a Power Bl model. This is how the relationship diagram
looks like:

T FactinternetSales.

= CarrierTrackingNumber
= ncyKey

" CustomerKey
= CustomerPONumber
= DiscountAmount
" DueDate
= DueDateKey
T ExtendedAmount
= Freight
 CrderDate

" ProductStandardCost

T DimProductCategory -+

[ EnglishProductCategory...
™ FrenchProductCategory.
T ProductCategoryAlternat...
[ ProductCategoryKey

I SpanishProductCategory...

Note that Power Bl automatically creates a couple of these relationships. Still, you need
to create the highlighted yellow yourself, connect ProductSubcategoryKey from
DimProduct to ProductSubcategoryKey in the DimProductSubcategory table.

2
st
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The Need for Both-Directional Relationship
Sometimes

As you can see in the above diagram, the directions of filters are from category to
subcategory, then to the product, and finally to the fact table. If we filter data in the fact
table using a column from any of these three tables, then we get slicing and dicing
working perfectly; higher levels of hierarchy filters lower levels of it easily as below;

EnglishProductCategoryName

(Blank) )
P EnglishProductSubcategoryName
M Bikes : :
s Mountain Bikes
Clothing
Components Road Bikes

Touring Bikes

However, what about this: we want to filter the higher level of the hierarchy using the
lower level! For example, | want to know the product category that Mountain bikes
belong to is?

EnglishProductCategoryName
Forks
NS Accessories

Handlebars
Bikes

Clothing
Components

Panniers

Lower's level of the hierarchy cannot filter
higher levels

Pedals

Pumps
Road Bikes
Road Frames

As you can see, the visual above isn’t helpful. Product Subcategory cannot filter the
ProductCategory table, and the reason is obvious; the relationship is single directional
between these tables from the category to the subcategory.
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only allows filtering from
Fl EnglishProductSubcategoryName Category to Schategory
Fl FrenchProductSubcategoryName to paSS thl'Ough

£3 ProductCategoryKey |

£ ProductSubcategoryAlternateKey
F ProductSubcategoryKey
F SpanishProductSubcategoryName

" DimProductCategory ---

Bl EnglishProductCategory...
3 FrenchProductCategory...
FH ProductCategoryAlternat...

£3 ProductCategoryKey

£3 SpanishProductCategory...

Depending on the requirements, the design above leads to the need
for both-directional relationships, which is not recommended.

Creating a Hierarchy of all three tables

You want to make the report design consistent and create a hierarchy of all of these
three fields (category, subcategory, and product) and then use it in all visuals.

Note that it is possible to create a hierarchy of fields directly in each visual by dragging

and dropping fields after each other. However, creating the hierarchy in the model
makes this process more consistent, and then you can just drag the hierarchy in every
visual you want.

The challenge is that you cannot create a model hierarchy between fields not on the
same table! You may need to create calculated columns in the Product table using the
RELATED DAX function to achieve this process. This is so much process to achieve
something really simple.

You cannot create model hierarchies between fields that come from
multiple tables.

A

RADACAD

53



Part 1: Combining data tables

Extra Relationships! Why?!

The next challenge of the existing model is that we have so many relationships to cover
something really simple. In this model so far, we have three relationships. In real-world
scenarios, you don’t have only four tables, you will have hundreds of tables, and if you
follow this approach, you will have hundreds of relationships! Relationships will cost
processing power when it comes to slicing and dicing. You won’t notice it for small
models with a few tables, but you will see the difference when the model grows. If you
don’t think much about your data model and just add tables and relationships to it, soon
you will end up with a model much more complicated than this:

tlOrderClassdication ilasshcatanType
[ woomsar | 1I0nder PIFRT | im0 K | e

PR (laiQudeith t
PKFR2 [

PKFKY
1bi0rderCode
PRFKY [ inCodeTypelD
proery

i
[

bOrdecLanguage e o ]

PRIKY | intl anquageTypeld +

[ e T

PRI | lsudedd r i hargeTrack
PRFKY | lgSaN o RN
PRAKY |ingimi

CoMTypr

thiModfiction

—

Emat

P — o [haa
e [y

|
hiCopyRigh
thiCopyRightPelicyType ]
PRFKZ [ ineC
L I _ Ao
1biwed PEFKY lmm
PPN [ aleLostuold | [y
PIFR? | il
| RaumPolcws
PRAKZ |
pr—r—— | PRAKY |l
itntars
e o | [ woOwcoupaion | ooy |
teiumzerType PEIK2 |jubiniD ur ¥ Ty
PRFR2 | intfiomiD PK | st v
v [tusialael  |e— [ Retm "‘""l sl }me
tetNumberTypeDescnption P [ - 141D1sc ountPoc yOuscrgtion
e — 3 ff |

The Model is Confusing

Having more tables in your model will make it more confusing on the reporting side.
There are too many tables having product information on it! Why such confusion for
such a simple model?!
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B DimProduct

B ProductSubTeloryKey

g Dim Produdm-;ory
EnglishProdudMoryName
FrenchProductMoryName
Produc@oryAltemateKey
Produc{@f: oryKey
SpanishProductmoryName

B DimProd uctSut@or\/

EnglishProductSubEia oryName

B FrenchProductSubiroryName

B Product@ T oryKey

B © ProductSub T troryAltemnateKey

B ProductSubTtoryKey -
B SpanishProductSubZiroryName

Where is this designing concept coming from?

So the design above has many challenges. Let’s see where the design concept is coming
from? The design you see, one table per attribute or function, comes from transactional
database design. In the world of transactional databases, it is important to design the
database to apply CRUD (Create, Update, Retrieve, and Delete) operations easily and
fast. And one of the best ways of doing that is to separate each entity as a table;
category as a table, subcategory as another table, the color of the product as a table,
brand as another table, etc. in such a design, you will have probably more than ten
tables storing different pieces of information about the product itself. That design is
great for transactional systems, but it is not working for reporting systems. You need a
different design for reporting.

Flattening Dimension Tables

In a reporting data model, your approach should be designing a star schema and having
a fair amount of dimension tables. Your dimension tables can include everything about
that entity. For example, if you have a Product dimension, it can include color, brand,
size, product name, subcategory, and category of the product, all in one table. This way
of design will avoid all challenges and issues | mentioned earlier in this chapter and
many other challenges.

So the solution to our design challenge is to flatten the Product table by combining
DimProductCategory, and DimProductSubCategory with it. Let’s see how it is possible;
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Combining or Flattening tables into one Dimension

There are different methods you can do this flattening process. You can flatten it using
T-SQL if you have relational databases as a source. You can use DAX to do it or use
Power Query, which is the method | am explaining here.

Go to Edit Queries in the Power Bl Desktop;

M HS = | Untitled - Power Bl Desktop

:\ Wiew Modeling Help

Copy
Paste ] Get  Recent Enter Edit
Format Painter  pata~ Sources= Data | Queries~

Clipboard External data
[ ]
In the Power Query Editor window, click on Product table, and from the Combine section,
select Merge Queries;

#l | | = | Untitled - Power Query Editor

e Tanstom  Add Colunn

=x o G | p— M y [ Properties == | o ) 1 DataType: Whole Number ~
: & ! Hl Sl =
Ll £22 L& [advancededtor ! 1z ! [] Use First Row as Headers » &
Close & New Recent | Enter resh Choose  Remove Keep Remove Spit  Group
Apply~  Sourc Daf Previ 7] Manage ~ 5+ Column~ By 2 Replace Values
Query Transform
ybeupto 15daysold,  Refresn
Queries [4]
fx I = Table.TransformColumnTypes (#"Promoted Headers",{{"ProductKey*, Int64.Type}, {“ProductAlternateKey”, type text}, {"Produ
- 123 ProductKey ~ a8 ¢ ~ 1455 -] A Wei de |~ 455 ode [~ | AB Englist
1 AR5381 nuil null Adjustable
null nuil null| Bearing Ba

2 BA-8327

In the Merge Queries window, check that the DimProduct is the first table, select
ProductSubcategoryKey from it, select DimProductSubcategory as the second table, and
the ProductSubcategoryKey column in there too, and then click on OK.
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Merge
Select a table and matching columns to create a merged table.

(_DimProduct Jig @ E

ProductKey ProductAlternateKey IProductSubcategoryKey WeightUnitMeasureCode SizeUnitMeasureCode
1 AR-5381 null null null
2| BA-8327 null null null
3| BE-2349 null null null
4 BE-2908 null null null
5| BL-2036 null null null
< >

U DimProductSubcategoryl e i P

ProductSubcategoryAlternateKey EnglishProductSubcategoryName SpanishProductSubca

1 1 Mountain Bikes Bicicleta de montafa
2 2  Road Bikes Bicicleta de carretera
3 3 Touring Bikes Bicicleta de paseo
4 4 Handlebars Barra
5 5  Bottom Brackets Eje de pedalier

~ >

Join Kind
Left Outer (all from first, matching from second) b

Use fuzzy matching to perform the merge

I Fuzzy merge options e
OK

- )
0 The selection has matched 397 out of the first 606 rows. e

A merge table is an operation that flattens two tables based on matching field(s). In this
operation, the default join kind would work for us. The Merge operation will create a
new column in the DimProduct table (at the end of all columns), which then can be
expanded into details coming from DimProductSubcategory. This way, we are combining
product and subcategory;
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~ | A% status - [] DimProductSubcategory |-
LI
ni I ’ ?l
" ® Expand Aggregate
m
= Select All Columns)
T ProductSubcategoryKey
4
ProductSubcategoryAlternateKey
ni
¥ [EnglishProductSubcategoryName
n
' SpanishProductSubcategoryName
" FrenchProductSubcategoryName
ni E
ni
L Use original column name as prefix ]
ni
o OK Cancel
m
null' Current Table

I only selected EnglishProductSubcategoryName, and ProductCategoryKey (this one is
needed to merge it at the next step with DimProductCategory). Here is the result;

~ | 485 EndDate ~ | A% status _~ | A% EnglishProductSub y v 123 F yKey |~ I
wm null' Current null null
wm null Current null null
wm null' Current null null
wm null Current null null
w null | Current null null
M null| Current null null
wm null Current null null
wm null  Current null null
M null Current null null
M null' Current null null

As you can see, the two columns above are now part of the Product table.

We do the Merge Operation one more time, and this time will select
DimProductCategory as the second table using the ProductCategoryKey in both tables to
merge.
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Merge

Select a table and matching columns to create a merged table.

Grrosoe) @) @ o

escription StartDate EndDate Status EnglishProductSubcategoryName ProductCategoryKey
null | 1/06/1998 12:00:00 AM null | Current null null
null | 1/06/1998 12:00:00 AM null | Current nuil null
null | 1/06/1998 12:00:00 AM null | Current null null
null | 1/06/1998 12:00:00 AM null | Current nuil null
null | 1/06/1998 12:00:00 AM null | Current null null
< >

[[ DimProductCategory l a M [2‘
—

y y E roductCategoryName SpanishProductCategoryName
1 1 Bikes Bicicleta
A 2 2 Components Componente
3 3  Clothing Prenda
4 4 Accessories Accesorio
< >
Join Kind
‘ Left Outer (all from first, matching from second) hd

Use fuzzy matching to perform the merge

P Fuzzy merge options e
oK

o The selection has matched 397 out of the first 606 rows. Conceh

And then expanding it to the details of DimProductCategory, which in this case is only
ProductSubcategoryName

-
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tCategory™,JoinkKind. LeftOuter) ~

me |z|123 ProductCategorykey - | (] DimProduciCategory

| | &l

* Expand Aggregate

~

(Select All Columns)

ProductCategoryKey

ProductCategonyAltemataliey

v EnglishProductCategoryMNam el

apanishFroducti_ategoryName

FrenchProductCategoryMame

Use ariginal column name as prefix

Ok Cancel

null null | Table

Finally, we will have all category and subcategory details in the DimProduct as below.
After the second merge, | also deleted the ProductCategoryKey column, which is not
needed anymore.

| StartDate ~ |45 EndDate ~ | a8 status - |(R® EngishProductsubcategoryName |~ -
e
1/07/2006 12:00:00 AM 30/06/2003 12:00:00 AM null}Jerseys Clothing
1/07/2007 12:00:00 AM null Current Jerseys Clothing '
1/07/2005 12:00:00 AM 30/06/2002 12:00:00 AM null | Jerseys Clothing
1/07/2006 12:00:00 AM 30/06/2003 12:00:00 AM null{Jerseys Clothing
1/07/2007 12:00:00 AM null| Current Jerseys Clothing
1/07/2005 12:00:00 AM 30/06/2002 12:00:00 AM nulf}Jerseys Clothing
1/07/2006 12:00:00 AM 30/06/2003 12:00:00 AM nullJerseys Clothing
1/07/2007 12:00:00 AM null Current Jerseys Clothing
1/07/2005 12:00:00 AM 30/06/2002 12:00:00 AM null|Road Frames Components
1/07/2006 12:00:00 AM 30/06/2003 12:00:00 AM nuli|Road Frames Components
1/07/2007 12:00:00 AM null| Current Road Frames Components
1/07/2005 12:00:00 AM 30/06/2002 12:00:00 AM null|Road Frames Components
1/07/2006 12:00:00 AM 30/06/2003 12:00:00 AM null{Road Frames Components
1/07/2007 12:00:00 AM null| Current Road Frames Components
1/07/2005 12-00:00 AM aN/DG/2002 120000 AM null| Road Frames Camnanents

Do not load intermediate tables

It is important to set the “enable load” property of the two intermediate tables
(DimProductCategory and DimProductSubcategory) to unchecked now. These two
tables are not needed to be loaded into the Power Bl model directly. They feed the data
into the DimProduct, which is the only table we need in the model.
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Queries [4]

DimProduct

DimProductSubcategory

]
]
]
- Copy

FactinternetSales
Paste

X Delete

Rename

Enable load

Include in report

E® Duplicate

I Reference

Now, if you load the data into the Power Bl model, you will have a simple model such as
below;

—

FactinternetSales

CarrierTrackingNumber

CurrencyKey

DimProduct

LISTFrICE

CustomerKey
CustomerPONumber

X ModelName
DiscountAmount

ProductAlternateKey
DueDate s i

ProductKey

DueDateKey

ExtendedAmount Productline
ProductSubcategoryKey
ReorderPoint

SafetyStockLeve

You can easily get slicing and dicing working correctly;
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P

EnglishPreductSubcategoryName =
sl EnglishProductCategoryName

Forks

Gloves Bikes

Handlebars

Headsets

Helmets

Hydration Packs

Jerseys

Lights

Mountain Frames
I Panniers 1
Pedals

You can also build a model hierarchy and use it everywhere you want in the report;

4 M " : Product Hierarchy
B  EnglishProductCategoryName

B  EnglishProductSubcategoryName
B  EnglishProducthName

How about other tables? Should I flatten all

dimensions into one?

The method above was helpful, so you might think that let’s do that for other tables.
Why not combining customers and products as an example! Flattening has a golden
rule; Flatten it as long as entities have a meaningful relationship with each other! The
product category and product have a meaningful relationship. Every product belongs to
a category. However, products and customers don’t have a relationship unless there are
sales transactions made! We already have a sales transaction table, which is the heart of
this model, and flattening dimension tables into that, will make it huge. Also, it will
reduce our flexibility if we want to connect another table later on to the product or
customer. So in this scenario, we will not flatten customers and products. We will keep
them as their dimensions, with a relationship to the fact table, building a star schema.
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3 DimProduct
L1 Listrrice
™1 ModelName
T ProductAlternateKey
3 ProductKey
1 ProductLine
T rocuctSubcategeryKey
1 ReorderPoint
T SafetyStockLevel
T Size

3 DimCustomer

T AddressLinel

T AddressLine2

T BirthDate

TJ CommuteDistance

TJ CustomerAlternateKey
T CustomerKey
T DateFirstPurchase

Summary

In summary, flattening dimension tables will avoid many challenges in the future in the
reporting system. It is recommended to flatten attributes into one big dimension for
each entity. The product dimension can contain all the colors, sizes, brands, product
numbers, categories, etc. The Customer dimension can have everything about the
customer's job title, education, age, etc. Through this chapter, you learned some of the
challenges when dimensions are not flattened, and you learned how you could use the
Power Query Merge command to combine them.

This chapter and the very next chapter in this book are examples of data modeling. Data
modeling is an essential skill for every Power Bl Developer. To learn more about data
modeling, | strongly recommend reading my book on the Basics of Data Modeling
here[https://www.amazon.com/gp/product/BOSHWNZ7G(C].
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Chapter 6: Creating a Shared Dimension in
Power Bl Using Power Query

This date does not exist in the slicer!

satingfaiShared

tefrom Sales table

- HBe I l | m
Vos

Manufacturing table Frida

BIlU: IE]

Inventory table 805 76236

s{of

E
m N I

What is a shared dimension, and why do you need that in your Power Bl model? This
chapter will explain how it can prevent many issues and the need for a both-directional
relationship or many-to-many relationship.

Sample Dataset

To follow the example in this chapter, use the excel file named “Shared dimension data
source.xlsx” In this sample dataset, we have three tables as below;

The inventory table shows the inventory details each day in each warehouse.

. D Date v ABC Product v ABC Warehouse v 123 Quantity v
1/02/2019 PN 10 Warehouse X 23
2/02/2019 PN 20 Warehoue Y 12
3/02/2019 PN 13 Warehouse Z 43
4/02/2019 PN 50 Warehouse X 1
5/02/2019 PN 34 Warehoue Y 5
6/02/2019 PN 13 Warehouse Z 48
7/02/2019 PN 50 Warehouse X 65
8/02/2019 PN 34 Warehoue Y 91

19/02/2019 PN 13 Warehouse Z 23
10/02/2019 PN 60 Warehouse X 13

The sales table shows sales transactions.
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A% Product Name ~ | =] Date

~ | 123 Quantity

Revenue

PN 13
PN 12
PN 10
PN 20
PN 12
PN 10
PN 45
PN 20
PN 12
PN 14

The manufacturing table; shows summarized information about the cost of producing

each product based on date.

9/02,

10/02/2019

. D Date i AE'C Product i 123 Cost x
1/02/2019 PN 45 874
2/02/2019 PN 12 465
3/12/2019 PN 10 856
4/02/2019 PN &0 654
5/02/2019 PN 75 31
6/12/2019 PM 34 455
7/02/2019 PN 12 654
B/02/2019 PM 43 5541
5/02/2019 PN &0 123
10/02/2019 PN 50 54

Design Challenge

When you load the three tables above in a model, you can see that they are not related.

A Inventory
Date
Product
Warehouse

2. Quantity

1 Manufacturing

Date
Product

>, Cost

i
LS
RADACAD

B sales

Product Name

Date

. Quantity

. Revenue
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Many-to-many Relationship Issue

Suppose you try to create the relationship yourself based on Product, for example,
between the two tables, Inventory, and Manufacturing. In that case, you get the
message pop up about the need for a Many-to-Many relationship!

O Inventory

Date

Warehouse

3 Quantity

£ Manufacturin

Date

Don't click on creating the relationship. A many-to-many relationship is not a perfect
type of relationship to be used. The relationship can only be created as a many-to-many
relationship because the Product column in none of these tables has unique values.
There is no single product table with a list of unique values of products, so there is no
single table that can be used as a source of a One-to-many relationship.

When none of the two tables on both sides of a relationship doesn’t
have unique values for the relationship field, then many-to-many will
be suggested. However, It is not recommended to use it. Read the
rest of the blog chapter to learn how to fix it using a shared
dimension.

Both-directional Relationship Issue

Another issue usually happens when you have a unique list of values; however, you still
want to slice and dice based on both tables. You want to create the relationship
between the Inventory table and the Manufacturing table, but this time is based on the
Date field.
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1 Inventory

Date Both-directional relationship

Product
Warehouse

>, Quantity

1 Manufacturing

Date

Product

>, Cost

Because we want to slice and dice Inventory data by Dates selected from the
Manufacturing table and vice versa, the relationship needs to be both-directional.

A both-directional relationship usually happens when you want to
use fields from both tables for slicing and dicing. A both-directional
relationship has a significant effect on performance and is not
recommended. Read the rest of this chapter to learn how it can be
fixed using a shared dimension.

Another issue with the both-directional relationship is that you cannot apply it to all
relationships in your model because it might create a circular reference scenario!

Master List Does Not Exist!

The third issue of design with the three tables above is that there is no master list!
There are some products on each table, and we do not necessarily have all products on
each table. Or there are some dates in each table, and we do not necessarily have all
dates in each table (Power Bl will create an auto date dimension which can resolve this
issue only for Date fields, but what about other fields such as Product?).

To explain the issue, I've created directional relationships between all three tables to
ensure that they are all filtering each other. All of the relationships are based on Date
fields.

-
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A Inventory

I Sales

Date
Product Name

Product
Date

Warehouse
Quantit;

>, Quantity 4
Revenue

£ Manufacturing

Date

Product

3. Cost

Then | created a table with the Date field from the Sales table as a slicer and three table
visuals from each table. The date slicer should be able to filter all three tables based on
the Date selection;

This date does not exist in the slicer!

Sales table
Date from Sales table

g 3 Date
Total 14317

Manufacturing table

Inventory table Total 805 76236

There is no master list/table to filter the
data of all three tables

33] This date does not exist in the slicer!

Selecting a field in the date slicer will filter all three tables (because of both-directional
relationships). However, if you look closely, the two dates mentioned in the above
screenshot, and some other dates in the Inventory and Manufacturing tables, don’t exist
in the slicer. Because the date slicer is coming from the Sales table, and the Sales table
doesn’t have those dates in it! We will have the same challenge with the Product slicer if
we add it.
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If you use a field as a slicer that doesn’t have all possible values, it
cannot show the right data from all tables. It is not recommended to
design it this way. Read the rest of the chapter to learn how a shared

dimension can fix this challenge.

Shared Dimension: Solution

I just mentioned three of the challenges you might have with a design like above. In
reality, you don’t have just three tables, you will have much more, and you will have
many more challenges with a design such as above. The best practice to design such a
model is to create a shared dimension. A shared dimension is a dimension that is shared
between multiple fact tables.

Well, now, in the design above, what are our dimensions? Date and Product. What are
fact tables? Sales, Inventory, and Manufacturing. The challenge is that there is no
dimension table. Dimensions are fields inside the fact tables, and this creates
inconsistency and design approaches. What you should do is to build the two tables
separately. Because the Date and Product tables will be tables that slice and dice all of
the fact tables and are related to all fact tables, we call them shared dimensions. A
shared dimension is just a dimension that is shared between multiple fact tables.

a design sketch of tables above with shared dimensions would be like this:
Product shared dimension

£ sales
Product Name
Date
3 Quantity

3 Revenue

I Inventory
Date
Product
Warehouse

3 Quantity

[ Manufacturing [ Date

Date Date
Product X Year
3 Cost 3 Month
Month Name

Date shared dimension
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Creating Shared Dimension

Now that you know what the shared dimension is and how it can be helpful let’s see
how we can add it to our design. You can build the shared dimension in many ways,
using DAX calculated tables, t-SQL (if sourced from database systems), or Power Query
because Power Query is applicable regardless of the data source you select. Because the
data transformations step is better done in Power Query rather than DAX, | will show
you how to do it in Power Query.

Go to Edit Queries in the Power Bl Desktop;

M HS = | Untitled - Power Bl Desktop

} View Modeling Help
s Lo BB
_— O] e

Copy
Paste ) Get Recent  Enter Edit
Format Painter  pata~ Sources~ Data | Queries |
Clipboard External data

Prepare sub-tables

In the Power Query Editor window, right-click on the Inventory table, and create a
reference from the query;

#l | | = | Untitled - Power Query Editor

“ Home Transform Add Column Vie
- x ’7‘71 ’—Lj — |2
mP L : ’7

Close & New Recent  Enter Data source M
Apply~  Source v~ Sources~ Data settings Parz
Close New Query Data Sources  Par

Queries [3]

M Inventory
: Copy
B Manufacturing ;

B Sales
X Delete

Rename

Enable load

| Include in report refresh

Duplicate

Move To Group [
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Reference will create a copy of the existing query, with reference to the existing query,
which can now have extra steps in it. In the new query, right-click on the Product table

and remove all other columns.

Queries [4]

Inventory

Manufacturing
Sales

Inventory (2)

Queries [4]

B Inventory
EE Manufacturing
BE Sales

B Inventory (2)

~ | AB- Warehouse ~ | 123 Quantity
Ey Copy

% Remove |
Duphicate Column 3 ‘
B4 Add Column From Examples

Remove Duplicates

Remove Errors

Change Type

fx = Table.

BB AB,: Product -
1 PN10
2 PN20
PN 13
4 PN50
5 PN 34
6 PN13
7 PNS50
5 PN34
9 PN13
10 PN &0

Right-click on the Inventory (2) table and uncheck the Enable Load option for it. This is
to save performance and avoid loading extra tables into the memory of the Power BI

Desktop.

i
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B [nventory

EE Manufacturing

B Sales

o

B [nventory (2]

e
=] Rename

Enable load l
|__| Include in repeort re

P W

Delete

Do the same process now for the other two tables; Manufacturing and Sales;

e create a reference from each table
e Only keep the Product table and remove other columns
e uncheck the enable load in the new query

You should now have the new three tables with one Product column only in each:

Queries [6]

Inventory

Manufacturing

Set all column names to be the same

The next step is to make sure the column names are the same. Because we will append
the three tables, it would create extra columns if we have different names. Names
should be an exact match, and remember that Power Query is a case-sensitive language;
“product” is different from “Product” in the Power Query world. In our sample model,
72 o https://radacad.com
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the two tables, Inventory, and Manufacturing, have the column name as Product, but in
the Sales table, it is called Product Name, rename it to Product.

- A productiome -

Inventory

. PN 13 E2  Copy
Manufacturing i L
2 PN12 X Remove
Sales =
3 PN10 Remove Other Cc
4 PN20 Duplicate Colum
5 PN12 f.l Add Column Froi

6 PN10

~ Remove Duplicat
7 PN45

5 PN20 Remove Errors

9 PN12 Change Type

PN 14 Transform

{,2 Replace Values...
Replace Errors...
F-1 Split Celumn
= Group By...
Fill
Sz Unpivot Column:
Unpivot Only Sel
=[ Rename...

Move

Append all three tables
Append all three tables together to create one table with all Product values in it.

M | [ = | Untitled - Power Query Editor

=X 1 E: [ Properties -y s 3| Y — DataType:Text !
1 liggProp ) 2 ]
- o 1 L] Advanced Editor ] i | [ Use First Row as Headers ~ |72 Append lueHeE]
Close&  New Recent Enter Datasource Refresh Keep Remove Split  Group ,
Apply~  Source Sources~ Data settings rs~  Preview~ (] Manage ~ R 5~ Column~ By ReplaceValues TF 4

Close New Query Data Sources Reduce Rows  Sort Transform

Query

Then in the Append command window, select Three or more tables and all the new
tables iniit;
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Append

Two tables [ ® Three or more tables ]0

Available table(s)

o oK Cance’

The output of the append would be one table, including all Product values; you can
rename this query to Product.

Queries [7] fx l = Table.(

v ABC Product >
Inventory

PN 10
PN 20
PN 13

Manufacturing

Sales

PN 50
PN 34
PN 13
PN 50
PN 34
PN 13
0 PN&0
PN 45
2 PN12
13 PN10O
1 PNGO
5 PN75
16 PN34
PN 12
8 PN43
9 PNG60
20 PN50
1 PN13
2 PN12
23 PN10
24 PN20
5 PN12
6 PN10
PN 45
28 PN20
29 PN12
30 PN14
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Because this is a table you want to be loaded into Power Bl Desktop, make sure the
Enable Load of this table is checked. This table is our master list, including all product
values. However, there are duplicate values in it that have to be removed.

Remove Duplicates

A dimension should have a unique list of values, so we need to remove duplicates for
the key field here.

0. e Product g

1 PN10 By Copy
2 PN20 % Remove
3 PN13 Remove Other Columns
4 PN 50 Duplicate Column
5 PN34 F. Add Column From Examples...
& PM13
Remowve Duplicates
7 PND50D
Rermowve Errars
5 PN34

Before using remove duplicate, make sure to read the chapter about it earlier in this
book about important tips you need to know before applying remove duplicate in the
Power Query. In a nutshell, because Power Query is case-sensitive, and because space
at the end of text values and other special characters may end with keeping duplicate
values, this is how you would remove duplicates in few steps;

Clean transformation
Trim transformation
Transform to Upper Case
Remove Duplicates

B
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QUERY SETTINGS

4 PROPERTIES

4« APPLIED STEPS

Source

Cleaned Text
Trimmed Text
Uppercased Text

X Removed Duplicates

Now you have your Product shared dimension ready! Repeat this process for any other
shared dimensions with the relevant fields. However, for the Date table, we would do it
differently.

Date Dimension

You learned in an earlier chapter how to create a date dimension using the Power Query
script.

Best Practice Design: Star Schema and Shared
Dimensions

After loading the tables above, you can create a one-to-many relationship single
directional from Product and Date tables to all other fact tables. This is the final design
based on our example;
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Product shared dimension

Product
1 sales
Product Name
Date
3. Quantity

3. Revenue

1 Inventory

Date
Product
Warehouse

3. Quantity

[T Manufacturing [ Date
Date Date
Product 3 Year
3 Cost 3. Month
Month Name
Date shared dimension

The above design uses two shared dimensions and avoided all challenges mentioned;

e It doesn’t need both-directional relationships
e It doesn’t need many-to-many relationships

e Product and Date tables are master tables that can be the source of any slicing

and dicing

To make sure that you won’t use incorrect fields for slicing and dicing, make sure that

you hide Date and Product columns in all the three fact tables as below;

O Product

Product
03 sales

3. Quantity

3. Revenue

Warehouse

3. Quantity

7 Manufacturing

et
25Dses 3 Month
+/ Hide in report view

= Revame Month Name

This solution can now have proper reporting capabilities as below;

5
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Slicers from shared dimensions

Date

1/01/2019  31/12/2019 /

/ Product

Total 13

Summary

Nothing is worse than a bad data model design. Bad data model design causes using
relationships that decrease the performance. It causes writing a lot of unnecessary DAX
expressions to cover for the wrong design. At the end of the day, it performs slow. In
this example, you learned one of the basics, but the most fundamentals of designing
Power Bl data models. Using a shared dimension in your model will avoid both
directional and many-to-many relationships. You learned how easy it is to create such a
dimension. This method can always be used in your Power Bl data models.

This chapter and the previous chapter in this book are examples of data modeling. Data
modeling is an essential skill for every Power Bl Developer. To learn more about data
modeling, | strongly recommend reading my book on the Basics of Data Modeling
here[https://www.amazon.com/gp/product/BOSHWNZ7GC].
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Chapter 7: Cartesian Product in Power
Query: Multiply All Sets of All Pairs in
Power Bl

CareSianBrotuctiniEoweueny:
MultiplylRiSeisiofRBaIEsiin

.13 10 - 1455 Product.Name

2 Gloves

2 Gloves

.13 D ~ | A8 Name - it - 123 1D ~ | A% Name

Sometimes, you need to create a multiplication of all sets of all pairs from two different
data tables in Power BI. This action is different from Merge (Join) because there are no
matching key columns and no way to relate the two tables together. However, you want
to create a multiplication as a flatten table. If this process needs to be done in Power
Query, then there is a simple trick. In this chapter, I'll explain how you can do it.

What is Cartesian Product

Based on a definition from Mathstopia (and that is where the below picture is also
coming from)[https://www.mathstopia.net/sets/cartesian-product], Cartesian
Product is the multiplication of two sets to form the set of all ordered pairs. The first
element of the ordered pair belong to the first set and the second pair belongs to the
second set. For example;
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AxB

4[| 4
@ —_—
{ -

Cartesian Product of Two Sets.

G ww

Reference: https://www.mathstopia.net/sets/cartesian-
roduct[https://www.mathstopia.net/sets/cartesian-product

Example
Let’s say | have a table of products as below;
. 13 ID ~ | AB. Name -
1 Hat
2 Gloves
3 Dress

and a Warehouse table as below;

. ]23 ] - ABC Name v ABC City -
1 Auckland CBD Auckland
2 Auckland North Auckland
3 Wellington Wellington

There is no link between the two tables above. If there was a table with information
about each product in each warehouse, | could use that to merge the three tables, but
that is not the case here.

The expected output is below:
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. 123 ID ~| A8 Name ~| A% city ~ | 455 Product.ID - 455 Product.Name -

1 Auckland CBD Auckland 1 Hat

1 Auckland CBD Auckland 2 Gloves

1 Auckland CBD Auckland 3 Dress

2 Auckland North Auckland 1 Hat

2 Auckland North Auckland 2 Gloves

2 Auckland North Auckland 3 Dress

3 Wellington Wellington 1 Hat

3 Wellington Wellington 2 Gloves

3 Wellington Wellington 3 Dress

For each warehouse, all the products are listed. Considering that the product table has
three rows and the warehouse table has three rows, the final result is nine rows.

Cartesian Product in Power Query
Here are steps that you can follow to do this process in Power Query Editor.

First, click on Transform Data to get to the Power Query Editor,

File Home Insert Modeling View Help
la [ [3EH [
Get Excel PowerBl SQL Enter Recent
datav datasets Server data sourcesv
Clipboard Dsts Queries

I normally prefer to keep the original tables untouched, so | create

a reference[https://radacad.com/reference-vs-duplicate-in-power-bi-power-query-
back-to-basics] for the cartesian product query (you can do this in any of the existing
queries if you want);

EH Product

[ Warehouse
E® Copy

X Delete
=[ Rename

@ Enable load
[\z Include in report refres

E® Duplicate
[l Reference

Move To Group

Now in this new query, you can add a column; Custom column.

e
ol
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#l | [ = | Cartesian Product - Power Query Editor

Home Transform Add Column @

EJ fz Conditional Column

Column Fron|
Examples v

J Index Column ~

Custom
Column

m
jon [ Duplicate Column

Queries 3] < e 1l = war
F Product £, 1%3 1D
[ Warehouse 1

The column you add can be named as the other table (the name part is not the

important part unless you want to use it as the columns' prefix after expanding it). the
most important part is that the expression should be the name of the other table (the

same spelling, Power Query is case-sensitive, remember that!)

General From lext From Number
Queries 3] < fx = Warehouse
= Product } . o =] A% Name -] A% ciy -
[l Warehouse 1 1 Auckland CBD Auckland
! Warehouse (2) 2 2 Auckland North Auckland
3 Wellington Wellington

Custom Column

Add a column that is computed from the other columns.
New column name
Product

Custom column formula @

= Product

From

You cannot drag and drop the other table name’s into the expression, but if you start

typing, you will see the intellisense comes to help.

.13 D ~| AB- Name ~ | A% city - 455 Product

| 1 Auckland CBD Auckland Table

2 2 Auckland North Auckland

3 3 Wellington Wellington Table

Now you can expand the Product column;
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= A% city 135 Product ar
sy |
|ED
*® Expand Aggregate
¥ (Select All Columns)
¥ ID
¥ Name

¥ Use original column name as prefix

I, List may be incomplete. Load more
oK Cance!

And here is the results:

, 123 ID ~ | AB. Name ~ | A% city ~ 455 Product.iD ~ 1435 Product.Name >
1 Auckland CBD Auckland 1 Hat
1 Auckland CBD Auckland 2 Gloves
1 Auckland CBD Auckland 3 Dress
2 Auckiand North Auckland 1 Hat
2 Auckland North Auckland 2 Gloves
2 Auckland North Auckland 3 Dress
3 Wellington Wellington 1 Hat
3 Wellington Wellington 2 Gloves
3 Wellington Wellington 3 Dress

Don’t Use Cartesian Product Instead of Merge/Join

Remember! There is a big difference between a merge/join or a cartesian product.
Merge/Join is useful when the two tables have logical ways to be matched together,
using one or more joining fields. Cartesian Product, on the other hand, side is for tables
with no existing logic of connection. It is for scenarios that you want to have a result set
of all pairs regardless.

Cartesian Product can result in a huge table if the tables you use as the source are big. If
table A is 1,000 rows, and table B is also 1,000 rows, the result of the cartesian product
will be 1,000,000 rows. So use it carefully, and only if needed.
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Chapter 8: Find Mismatch Rows with
Power Query in Power Bl

X
h4efg;€
Select tables and matching columns to create a merged table.
Customer table from website D
CuggbmerKey FirstName MiddleName LastName EmailAddress
11000 Jon v Yang
11001 Eugene L Huang
11002 Ruben null
11003 Christy null
11004 Elizabeth nuli
[ Customer table from application ] ¥ D
CustomerKey FirstName MiddleName LastName BirthDate MaritalStatus Suffix Gender
11000 Jon v Yang M
L Huang M
null | M
rows only in first)
© The selection has matched 18476 out of the first 18480 rows oK —

Finding rows in one table but not the other is one of the most common scenarios in any
data-related application. 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 also be used for finding mismatch records.
You will learn through this chapter how in Power Query, you can find out which records
are missing with Merge and then report them in Power BI.

Sample Data Tables

I have two customer tables; one customer table comes from the website and another
from an application. Here is the customer table from the website:

b |
ot
RADACAD
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CustomerKey  FirstName MiddleName  LastName
11000 Jon Vv Yang
11001 Eugene L Huang
11002 Ruben Torres
11003 Christy Zhu
11004 Elizabeth Johnson
11005 Julio Ruiz
11006 Janet G Alvarez
11007 Marco Mehta
11008 Rob Verhoff
11013 lan M Jenkins
11014 Sydney Bennett
11015 Chloe Young
11016 Wyatt L Hill
11017 Shannon Wang

EmailAddress

| jon24@adventure-works.com
eugenel0O@adventure-works.com

| ruben35@adventure-works.com
christyl2@adventure-works.com
elizabeth5@adventure-works.com
juliol@adventure-works.com
janet9@adventure-works.com
marcold@adventure-works.com
robd@adventure-works.com

| iand7@adventure-works.com

sydney23@adventure-works.com 1
chloe23@adventure-works.com
| wyatt32@adventure-works.com

shannonl@adventure-works.com

And the other table that comes from the application:

CustomerKey

FirstName MiddleName
11000 Jon Vv
11001 Eugene L
11002 Ruben
11003 Christy
11004 Elizabeth
11005 Julio
11006 Janet G
11007 Marco
11008 Rob
11009 Shannon C
11010 Jacquelyn €
11017 Shannon
11018 Clarence D
11019 Luke L
11020 Jordan C

11021 Destiny

LastName

Yang

Huang
Torres

Zhu

Johnson

Ruiz

Alvarez
Mehta
Verhoff
Carlson
Suarez
Wang

Rai
Lal
King

Wilson

BirthDate  MaritalStatus  Suffix  Gender

14/05/1965 S
| 12/08/1965 M
- 15/02/1968 S

| 26/06/1944 S

| 20/09/1978 S
\3/09/1978 S

8/04/1966 M

8/08/1968 S
5/08/1965 S
6/12/1965 S
9/05/1964 M
7/07/1964 S
1/04/1964 S
6/02/1964 S

9/10/1944 S
7/03/1978 S

WoE el B BB B

The customer table from the website has the email address field, plus name and
CustomerKey. The table from the application has fields such as birthdate, gender,
marital status, and name and customer key. The link field in this scenario is
CustomerKey which exists in both tables.

Customerkey _‘irstName  MiddleName  LastName BirthDate  MaritalStatus _ Suffix __ Gender
11000

jon v Yang 8/04/1966 M ™M
11001 fugene L Huang 14/05/1965 S ™M
11002 Ruben Torres 12/08/1965 M M
11003 Ehristy zhy 15/02/1968 5 F
11004 Fiizabeth Johnson 8/08/1968 S £
11005 fulio Ruiz 5/08/1965 S ™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 §railte - TaTTeoT oy o
11010 facquelyn € Suarez 6/02/1964 5 F
11017 phannon ‘Wang 26/06/1944 S F
11018 flarence o Rai 9/10/1384 S ~M
11019 fuke L Lal 7/03/1978 S M
11020 Jordan c King. 20/09/1978 S L
11021 Pestiny ‘Wilson 3/09/1978 S F
11022 fthan G Zhang 12/10/1978 M ]
11023 Beth M Edwards 11/10/1978 M M
11024 ussell xie 17/09/1978 M ]
11025 plejandro Beck 23/12/1945 M ™M
11026 farold sal 3/04/1946 S M
11027 Jessie R Zhao 7/12/1946 M M
11028 Jill Jimenez 11/04/1346 M F
11029 fimmy L Mareno 21/12/1946 M ™M
11030 Bethany G Yuan 2/02/1947 M F
11031 fheresa G Ramos 22/08/1947 M F
11032 Penise Stone 11/06/1347 M F
11033 faime Nath 23/09/1347 M ™M
11034 fbony Gonzalez u%:sum £
11035 Wendy Dominguez 24/02/1948|m F
11036 Jennifer 3 Russell 18/12/1978 M [
11037 fhioe [ Garcia 27/11/1977 5 F

i
X

CustomerKey _ FirstName  MiddleName _LastName EmailAddress
v

11000}jon Yang jon24@adventure-works.com
11001 [Eugene L Huang eugene10@adventure-works.com
11002fRuben Torres ruben3S@adventure-works.com
11003fchristy Zhu christy12@adventure-works.com
Johnson elizabeths@adventure-works.com
11005 putio Ruiz julio1@adventure-works.com
11006 fianet 6 Alvarez Janetd@adventure-works.com
11007|Marco Mehta marcol4@adventure-works.com
11008[Rob Verhoff robs@adventure-works.com
11013ftan M Jenkins ian47@adventure-works.com
11014Sydney Bennett sydney23@adventure-works.com
11015 [chice Young chloe23@adventure-works.com
11016|wyatt L Hill wyatt32@adventure-works.com
11017fshannon wang shannon1@adventure-works.com
11018 Clarence [ Rai clarence32@adventure-works.com
11019)uke L Lal luke18@adventure-works.com
11020pordan c King Jordan73@adventure-works.com
11021pestiny wilson destiny7@adventure-works.com
11022fgthan G Zhang ethan20@adventure-works.com
11023fseth ™ Edwards sethas@adventure-works.com
11024 Russell Xie russell7@adventure-works.com
11025 |Alejandro Beck alejandrods@adventure-works.com
11026|Harold Sai harold3@adventure-works.com
11027}essie R Zhao Jessie16@adventure-works.com
u028fiil Jimenez Jill13@adventure-works.com
11029}immy L Moreno jimmy9@adventure-works.com
11030fBethany G Yuan bethany10@adventure-works.com
11031fTheresa G Ramos theresal3@adventure-works.com
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Merge in Power Query

Previously, | have explained what the Merge is and the difference of that to Append. |
also explained in another chapter about different types of Merge Kind. In this example,
you would find a couple of those join kinds useful; Left Anti Join and Right Anti Join. In
the Below Power Query example, | read the data from both tables, and | merge them;

® | = | Untitled - Power Query Editor

=% T, N —T I [ [ Properties =ag| L 1 o DataType: Whole Number ~

=t L ! z = L Dadwencegedtor X 4 | [ Use First Rowpist B2, Merge Queries
Close&  New Recent Enter Datasource Refresh Choose Remove  Keep Remove Spiit  Group =
Apply~  Source > Sources~ Data settings Preview ~ [=] Manage ~ Columns ~ Columns~ Rows~ Rows~ Column~ By ‘s Replace Valuel

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

Queries [2] fe | = Table.TransformColumnTypes(#"Promoted Headers”,{{"CustomerKey”, Int64.Type}, {"FirstName", type text}, {"MiddleName'

- 3

null M

[ Customer table from application 1
BB Customer table from website null M
nall M
nuil F

null

nuil M

Left Anti Join: Records Only in the First Table

When | merge these two queries, | select Left Anti Join, which gives me rows that exist
only in the first table (customer table from the application):

Merge
Select tables and matching columns to create a merged table.

Customer table from application b ° D

CustomerKey FirstName MiddleName LastName BirthDate MaritalStatus Suffix Gender
11000 Yon v Yang 8/04/1966 M nuil ' M

11001 JEugene L Huang 14/05/1965 S null M
11002 |Ruben null | Torres 12/08/1965 M nuil | M
11003 |Christy null | Zhu 15/02/1968 S null
11004 JElizabeth nuil  Johnson 8/08/1968 S null
Customer table from website ¥ o P

FirstName MiddieName LastName EmailAddress
Jon v Yang jon24@adventure-works.com

orks.com

Eugene L Huang eugenel0@advent

Ruben null | Torres ruben35@adventure-

hri

y12@adventure-wo

Christy null | Zhu c

Elizabeth null ' Johnson elizabeth5@adventure-works.com

Join Kind
Left Anti (rows only in first) N

0 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 the
application.”

= IR -5 Firsvame BB <% Middiename [ A" LastName i B} sumix B % w2 [ customer table from website
11009 Shannon Carison nuill M

2 11010 Jacquelyn Suarez 64 null F
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Then you can remove the last column in the output because the table value would not
have any rows (these are mismatch rows)

B. 12 Customerkey Rl A% FirstName [l <8 MiddieName @ A8 LastName @ B BirthDate Bl A% Maritaistatus [ 13} Suffix -m

11009 nnon

11010 Jacquelyn

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

X
Merge
Select tables and matching columns to create a merged table
Customer table from application 5 D

CustomerKey FirstName MiddleName LastName BirthDate MaritalStatus Suffix Gender

11000 Jon v Yang 8/04/1966 M null M

11001 L 1965 | S null M

11002 5 M null M

11003 s -

11004 nuil
Customer table from website

CustomerKey FirstName MiddleName LastName
11000 Jon v Yan
11001
11002
11003 C

11004 Elizabe

null ' Johnson

Join Kind

Right Anti (rows only in second)

oK Cancel

But right Anti Join will give you a result that looks a bit weird if you do not expand the
table;

. 12 customerkey [ A FirstName A8 MiddieName [EJ -° mmmmm ] FF BinhDate [ A8 Maritatstarus @ {5 Suffix B 5 wmmmm B R Customer table from website [

ull

You DO NEED to expand the table for the second query to get mismatch rows when
using 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;

G Key - I Fi =; I i = I LastName - | EmailAddress -
11013 lan M Jenkins ian47 @adventure-works.com
11014 Sydney null Bennett sydney23@adventure-works.com
11015 Chioe null Young chloe23@adventure-works.com
11016 Wyatt L Hill wyatt32@adventure-works.com
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Left Anti with Changing Order of Tables; Works
similar to Right Anti

Alternatively, you can switch the order of tables at the time of Merge and use Left Anti
join to get the same output;

X
Merge
Select tables and matching columns to create a merged table.
[ Customer table from website ] - P
CuggpmerKey FirstName MiddleName LastName EmailAddress
11000 Jon v Yang
E L Huang
null | Torres
11003 Christy null | Zhu
11004 Elizabeth null | Johnson elizabeth5@adventure-works.co

[Cuz!:ﬂnertao‘e"rcn‘ application ] ¥ I:h'

CustomerKey FirstName MiddleName LastName BirthDate MaritalStatus Suffix Gender

11000 Jon V Yang 6 M null M

3 Huang 5 'S null M
null | Torres 5 M null M
null F
null | F
Join Kind
Left Anti (rows only in first)
0 The selection has matched 18476 out of the first 18480 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”):

2. CustomerKey - ABC fisthame [ AB. MiddleName ﬂ ABC tastName K ABC EmailAddress . % Customer table from application

11013 lan M Jenkins ian47 @adventure-works.com
11014 Sydney null Bennett

11015 Chloe null Young

11016 Wyatt L Hill

Summary

In summary, this chapter 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 for
finding records that exist in one of the tables but not the other. All you need is to select
the right order of tables and merge type in the Merge command graphical interface.
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Chapter 9: Be Careful When Merging on
Text Fields in Power Bl Using Power Query

X

Merge
Select a table and matching columns to create a merged table.

Course

Course |Capacity
Math

Physics 30

‘ Registrations

Student Course
Reza ‘ math
Leila Math
Jack math

David Physics

Join Kind
Full Outer (all rows from both)

Use fuzzy matching to perform the merge

Fuzzy matching options

The selection matches 2 of 2 rows from the first table wd_
oK Cancel

Merging two tables in Power Query is one of the most useful transformations to
combine data from different datasets and create a flattened data structure. However, if
you use a text field for merge, then you might see some unexpected results. Here in this
chapter, | share some important considerations for using a text field for merge.

What is Merge?

Merge action in Power Query is a way to have two tables with one or more joining fields
to match their records and create a flattened table.

Merging on the Text Field

In an ideal data model design, you merge tables based on a numeric ID field. However, it
happens that you want to merge tables with their text fields. For those scenarios, you
have to remember a very important tip:
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Power Query is case-sensitive. One and one won’t be matched in
Power Query.

When the Merge on the Text Field Doesn’t Work

Below is an example of two tables matched using Power Query merge, and you can see
that the match didn’t work as we want it;

Merge
Select a table and matching columns to create a merged table.

Course

Course  |Capacity
Math 12

Physics 30

Registrations

Student Course
Reza math
Leila Math

Jack math

David Physics

Join Kind
Full Outer (all rows from both)

[ Use fuzzy matching to perform the merge

Fuzzy matching options

v/ The selection matches 2 of 2 rows from the first table, and- oK Cancel

As you can see in the screenshot above, | have two tables; one is Courses, which has two
courses: Math and Physics. The other one is Registrations, which says which student
signed up for which course. There is no course value in the Course column of the
registration table that does not match the Course table from our view.

I used the Full Outer join as the Join Kind, which means | will get all rows matching and
not matching. However, as you can see. Some of the rows are not matching. Here is the
result of the merge:

. A Course ~ | 123 capacity ~ | 7] Registrations g
Math 12 |Table
Physics 30| Table
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It seems there are rows in the Registration table with Course values that do not match
with the course table, and it creates blank rows (rows with null values in their columns).
To expand to the columns of the second table, | can use the expand column, and here is
what | get:

.| A8 Course [~]/123 capacity [~ B Rs ' |~ | A% Registrations.Course | ~ |

You can see that two rows with the course value of “math” don’t match. This is due to
the fact | mentioned earlier. Power Query is case-sensitive. “Math” in the Course table
doesn’t match with “math” in the Registrations table.

Change to UPPER CASE or lower case Before Merge

The easy solution for this is first to change the case of the column in both tables to
either UPPER or lower case. (they both to be the same). There is also an option to
capitalize each word.

™ | r— j
= 5 Copy 3
1 Math 5% Remove i
2 Physics Remove Other Columns )

Duplicate Column

7.l Add Column From Examples...
Remove Duplicates
Remove Errors

Change Type
Transform *  lowercase
LI Replace Values... UPPERCASE
Replace Errors... Capitalize Each Word
1 split Column + Trim
=, Group By... Clean

After doing the same transformation in both tables before the Merge, then the result
should be better:

A% Course \i 123 Capacity "\ AB. Registrations.Student [~ A8 Registrations.Course ‘V\
MATH 12|Reza |MATH |
MATH 12 Leila MATH
PHYSICS 30 David PHYSICS

o
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This time | got three rows matching. However, there is still one row not matching. That
is because the value in the Registration table is “MATH ” with space at the end. Which
doesn’t match with “MATH.”

Trimming spaces
In the text fields, trimming is most of the time helpful. Trim the text column in both
tables before the merge;

[T, ABc Student ~ APc Course -
1 Reza MATH W Copy
2 Leila MATH % BemeoR
Remove Other Columns
3 Jack MATH :
Duplicate Column
4 David PHYSICS =2

Add Column From Examples...

Remove Duplicates
Remove Errors

Change Type
Transform * lowercase
5, Replace Values... UPPERCASE
Replace Errors... Capitalize Each Word
Split Column Trim
Group By... Clean

After doing the trimming in both tables, my results are now all matching;

_ AP Course v 123 Capacity ~ | A% Registrations.Student ~ | AB: Registrations.Course v
MATH 12 Reza MATH
MATH 12 Leila MATH
MATH 12 Jack MATH
PHYSICS 30 David PHYSICS

Other transformations to keep the two text fields
the same

There are a few other transformations that can be helpful to make sure the two text
fields are the same. Clean is another good transformation to use. Usually, getting the
Length of the text field is useful for spotting the differences.

“lianye 1ype I

Transform 4 lowercase
> Replace Values... UPPERCASE

Replace Errors... Capitalize Each Word
1 Split Column v Trim

Group By... Clean

Fill . Length
7 Unpivot Columns JSON

Unpivot Other Columns XML
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These facts are not just for merging text fields. Later in this book, a chapter about it
explains that when you want to do Remove Duplicate on text fields, you have to be
aware of these too.

Keep the Original Column Intact

Suppose you wish to keep the original column (like Course in this example) intact and
don’t want it to become UPPER or lower case after the merge. Then you can have a copy
of that column before doing the UPPER or lower case transformation. or choose these
transformations from the Add columns tab, so it creates a new column that you use for
the merge and remove it after the merge.

@il | [ = | Untitled - Power Query Editor

“ Home Transform Add Column View Tools Help

- == [ F..| Conditional Column | . /L‘ Merge Columns
5 <D
-[\ * I Index Column ~ ' " | 155 Extract -

Column From Custom Invoke Custom i | Format | . Statistics Standar
Examples~ Column  Function RS - | Parse = <
General lowercase From Text

. UPPERCASE

Queries [3] [ o T =
Capitalize Each Word

7] Course 1 Trim math

0 Registrations 2 Clean Math

= 3 math

Merge1 Add Prefix )
4 Physics

Add Suffix

Consider Fuzzy Matching, But Carefully

Text values can be different, no matter what you do. Because they usually come from a
data entry form, users might enter different values; sometimes, they might enter Reza
Rad, Reza Raad, and many other variations.

There is a very useful transformation in Power Query called Fuzzy Merge, which
matches the rows based on their similarity, and you can adjust the threshold of that
similarity. | have written about that in a chapter in this book.

Join Kind

Left Outer (all from first, matching from second) -

¥ Use fuzzy matching to compare the merge 0

4Fuzzy merge options
Set threshold (optional)
09

¥ Ignore case
¥ Ignore spaces
Maximum number of matches (optional) e

Transformation table (optional)
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However, when using Fuzzy Matching, be careful of the number of rows in both tables
before the merge. Fuzzy matching checks every row of one table against every row of

the second table and checks for similarity. It can be slow, better to do all your normal

matching and then do the fuzzy matching.

Summary

Merge in Power Query is best to be done in numeric fields. However, sometimes you
don’t have any other options. If you are merging based on text fields, be mindful of
doing some transformations such as UPPER or lower and Trim and Clean, and use Length
to make sure the fields match each other’s format. You can enhance the results with
Fuzzy Matching, but better to do exact matching first to get the best performance.

94 - https://radacad.com

RADACAD



Chapter 10: Dates Between Merge Join in Power Query

Chapter 10: Dates Between Merge Join in
Power Query

Dates Between Merge with Matching Grains

. 12 customenn [l A% vome A% v RS
407 john Sydne TI/02/5017

12/02/2017
2 John Sydney 13/02/2017
2 John Sydney 14/02/2017
2 John Sydney 15/02/2017
2 John Sydney 16/02/2017
2 John Sydney 17/02/2017
2 lohn Sydney 18/02/2017
2 John Sydney 19/02/2017
Lo Rl S 1% Productip 2/ John Melbourne | 20/02/2017

1 00 7 7 2 lohn Melbourne
2 John Welbourne
2 Johin Melbourne
2 John Melbourne
2 John Melbourne
2 lohn Welhourns

..
1
2
3
4

Using Merge in Power Query allows you 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, | will show you how to use Merge Join to merge based on dates.

Download Sample Data Set

Download the data set and sample from this book’s code files.

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 the scenario below:

There are two tables; the Sales table includes sales transactions by Customer, Product,
and Date. The Customer table has detailed information about the customer, including
ID, Name, and City. Here is a screenshot of the Sales Table:

BT R 12; productip B 123 Salesamount B EF pate |

1 1 234 100 15/01/2017
2 2 123 20 20/01/2017
3 1 - 120 14/03/2017
- 2 23 60 25/04/2017

The customer’s table has the history details of changes through time. For example,
customer ID 2 has a track of change. John was living in Sydney for a period of time, then
moved to Melbourne after that.

]
N.'F
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- A% Name [~ | A8 city B EE rrompate B EE Topate |

1 1 Reza Auckland 1/01/2017 31/12/2017
p. 2 John Sydney 1/01/2017 19/02/2017
3 2 John Melbourne 20/02/2017 31/12/2017]

We are trying to solve the problem of joining these two tables based on their customer
ID and finding out the City related to that specific period. We have to check the Date
field from Sales Table to fit into the 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, 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 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; by changing
the grain of a table to a 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 it a final query to be loaded in Power B, you need to think about your approach
more carefully.

Step 1: Calculating Duration

The first step in this approach is to determine the duration between FromDate and
ToDate in the customer table for each row. That simply can be calculated by selecting
two columns (First ToDate, then FromDate), then From Add Column Tab, under Date,
Subtract Days.

ol | [ ©- < | Untitled - Query Editor
“ Home Transform Add Column(@EView 4
1 - Conditional Column [l Merge Columns X (O Trigonometry e
1 | 4 g A > S
— — =i ) Index Column ~ Extract Rounding -
Column From Custom Invoke Custom Format Statistics Standard Scientific Date (| Time Duration
Examples~ Column Function Duplicate Column Parse £ Information =
General From Text From Number Age

= Table.TransformColumnTypes(#"Promoted Headers”,{{"CustomerID", Int64. {"Cit

= 8. 1 omer [ veme A% v T 9 NN 2
Sall

i 1 1 Reza Auckland 1/01/2017 31/12/2017
B Customer 2 2 John Sydney 1/01/2017 19/02/2017

2 John Melbourne 20/02/2017 31/12/2017

Day
Subtract Days

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

9 i https://radacad.com
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B 12 customeriD B A% name @ A% city [~ Rl - QR GBI EN - | DateDifference -

1 1 Reza Auckland 1/01/2017 31/12/2017 364
2 2 John Sydney 1/01/2017 19/02/2017 49
3 2 John Melbourne 20/02/2017 31/12/2017 314

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 occurrences in the DateDifference column.

There is a generator that you can easily use to create a list of dates. List.Dates is a Power
Query function that will generate a list of dates. Here is the syntax for this table;

List.Dates(<start date>,<occurrence>,<duration>)

e start date in this scenario will come from the FromDate column
e Occurrence would come from DateDifference plus one.
e Duration should be in a day Level. Duration has 4 input arguments:

#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;

#l | |5 &~ = | Untitled - Query Editor

“ Home Transform Add Column View

- [ : fz Conditional Column " /C.. Merge Colum
[ £l ol -
- S oI Index Column ~ 455 Extract v
Column Fromj Custom invoke Custom ) Format )
Examples v | Column| Function [CrDuplicate Column - Parse

General From Text

. 123 CustomeriD
@ Sales

1
| @ Customer 5
2

= Table.AddColumn(#"Changet

B A% name R A% city
Reza Auckland

ohn Sydney

Melbourn

The custom column expression can be as below;

List.Dates([FromDate],[DateDifference]+1,#duration(1,0,0,0))

| named this column as Dates.

Here is the result:
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= Table.AddColumn(#"Inserted Date Subtraction”, "Dates”, each List.Dates([FromDate],[DateDifference]+1,#duration(1,0,0,0)))

B A& name Bl A% city Bl EE rromDate Bl R Tobate |l 1% Dateifference |l
Auckland 1/01/2017 31/12/2017
Sydney 1/01/2017 19/02/2017
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. The 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,
just click on Expand button.

= Table.AddColumn(#"Inserted Date Subtraction”, "Dates", each List.Dates([FromDate],[DateDifference],#du

. 123 CustomeriD - ABC Name ﬂ ABC City n E FromDate ﬂ m ToDate - 123 DateDifference - Dates

Auckland 1/01/2017 31/12/2017 Expand to New Rows

Sydney 1/01/2017 19/02/2017 Extract Values
Melbourne 20/02/2017 31/12/2017 Ja pue

Expanding to new rows will give you a data set with all dates;

. ABC Name B A% city B £ rrombate  [§i 55 Topate  [§@ 12; DateDifference  [fll 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
8 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 10/01/2017
1 1 Reza Auckland 1/01/2017 31/12/2017 364 11/01/2017
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Chapter 10: Dates Between Merge Join in Power Query

Now you can remove FromDate, ToDate, and DateDifference. We don’t need these
three columns anymore.

123 CustomeriD ﬂ ABC Name n ABC City n : Dates B

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.
ale [k
D CustomeriD ProductiD SalesAmount
123
Customer - &

CustomeriD 1 City
Auckland | 1/01/2017
Auckland | 2/01/201

Auckland | 3/01,

Auckland | 5/

The selection has matched 4 out of the first 4 rows

oK Cancel

Merge should be between two tables, based on CustomerID and Dates. You need to
hold the 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;

Customer  «r

* Expand Aggregate

(Select All Columns)
CustomeriD

¥ Name

O

Use original column name as prefix

oK Cance!

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.

. ]23 D - 123 CustomeriD - 123 ProductiD - 123 SalesAmount = | City >
Auckland
p. 3 1 12 Auckland
3 2 2 20 20, Sydney
4 4 2 23 60 25/04/2017 John Melbourne
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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 the Customer table, which should be
big after grain change). To learn more about Enable Load and solve performance issues,
read the chapter about it in this book.

"

Tab

Queries [3] Jx

CustomeriD - I

@ Sale
B

@ Sales Details

T T = TR = T T S =

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 is easy to implement. In this
chapter, you’ve learned how to use grain matching to do this joining and get the join
result based on dates between comparisons. 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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Chapter 11: Age Banding in Power Bl using
Power Query — Merge Queries Based on
Between

I I RADACAD

Ang

Employee

Age banding is a common scenario in analytics, and | have explained how it is possible in
many different ways. One of the methods | have explained was using DAX measures and
the TREATAS function. Sometimes, however, the age banding can be static, and Power
Query can be used for the calculation, which would make the report faster at the end. In
this chapter, I'll explain how you can have an age band table with columns of start and
end and how Power Query can merge your main table with this table based on Between
the start and end columns.

Sample Model

I am using a very simple data model in this example; the table below is what | use as the
Sample Data;

First Name ‘ hd ] Last Name |~ || Age : v
Reza Rad 40
Mick Peterson 34

Joe White 23

The goal is to have an age group banding for customers and count customers in each
group. Something similar to this:
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FCount of Rows in Each Band by Age_Band

Count of Rows in Each Band

0

Age Band

desired outcome

Age Band Table

As we need the banding to be the axis of the chart, we need that as a field. You can
create an age band table.

and here is an example of the age band table:

AgeBand ~| Start [~ End [~| SortOrder |~ |

1-10 1 10 1
11-20 11 20 2
21-25 21 25 3
26-30 26 30 4
31-35 31 35 5
36-40 36 40 6

As you see, | have bands that only cover five years (31-35) and bands covering ten years
(11-20).

This table can't have a relationship with the Sample Data table because if you create the
relationship, it would only filter data for the start or end of each band, but not the
whole range. So the tables remain unrelated.

However, our goal is to create a relationship like below to use the age band in visuals.
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Age band o)
Age Band Sample data o)
End 11—
Sort order = Y * z Age

Start Age Band

N N Firstname
Collapse

Collapse N

Power Query Merge Between

In Power Query, when you Merge two tables, the merge operation is always based on
equal values. Unless you use Fuzzy matching. The fuzzy matching is not based on exact
equal, but on a threshold close to the equal anyway.

This means you cannot merge two tables if the field Age of the Sample data table is
between the fields Start and End in the Age band table. But there is a trick to do that;
let’s see how it works.

Before starting this, you have to go to Power Query Editor window using the Transform
Data in Power Bl Desktop.

Untitled - Power Bl Desktop

=
File Help External Tools
G \m B [(bE @ )

Exc Power Bl ‘Q Enter Dataverse Recen
Jaa orkbook datasets Server data sourcesv

Reference table from the Age band

Doing merge-between operations in Power Query is not complicated. I have explained
once how you can do that with date fields. You can use a similar approach here. The
very first step is to create a reference from the age band table. We do need to create
the reference because we are changing the structure of this table and will be using this
new table to merge back to the main table.
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| | EH = | Ageband Power Query R
“ Home Transform
=% r{ "*‘; e

-
Close & New  Recent Enter
Apply~  Source~ Sources~ Data

Close New Query

Querias 3] £

[ Sample data

kB  Copy

X  Delete
=[ Rename

[/] Enableload
[V/] include in report refresh

EZ  Duplicate

Move To Group

| reference from a Query in Power Bl

Once the reference is created, you can name it as Age band expanded and disable the
load of it (this is a temporary table that will not be loaded directly into Power Bl)

yyyyy P gy

[ Sample data
[ Age band

] Age band expanded
@ Copy

X  Delete

=[] Rename

Enable load

T Nunlicata

| load disabled for the referenced table

Expand the age range
In the age band extended table, you need to create one row per age. That is why | call it
an expanded table. We need to create a list of numbers from the Start to the End in

each row and then expand it.

In Power Query, you can create a list using the formula below;

{<start number>..<end number>}

This will create a list from the start number to the end number incrementing one
number each time.

Add a new custom column to the Age band expanded table
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i 4 = | Age band Power Query RADACAD - Power Query Ed

Home Transform Add Column [PAllew
rJ_] E' fz Conditional Column
= f

I Index Column ~ 1

voke Custom
Function CpjDuplicate Column

General
Queries [3] < % |l =
[ Sample data 2. A’C Age Band
52| Age band 1 110
[D Age band expanded 2 1120
3 2125
4 26-30

Add custom column in Power Query

Set the custom column name to Age, and in the formula, write the below expression;

X
Custom Column
Add a column that is computed from the other columns.
New column name
Age
Custom column formula @ Available columns
= {[Start]..[End]} I | AgeBand
Sort order
Start
End
<< Insert ‘
Learn about Power Query formulas
+/ No syntax errors have been detected. oK [ cance
create a list of numbers for each row in Power Query
This will create a list of numbers for each row, from the Start to the End
-
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fx = Table.AddColumn(Source, "Age", each {[Start]..[End]})

. A8 Age Band [~]1123 Sort order [~] 23 stant [~]112; Ena [~]8Shee
e
1 110 1 1 10 Ust
2 1120 2 1 20 Uit
- s )
4 2630 4 % 30 List
5 3135 5 31 35 List
6 |3640 5 w0
List
21
2
23
2
25

The list of numbers generated for each row’s start-end

This means you can click on Expand on the new Age column and expand it to new rows

[*]

=t

Extract Values...
Z5TIET D
30! List

Expand to new rows

Once the expansion is done, your age band expanded table looks below with one row
for each age.

. AB. AgeBand [~] 123 Sort order [~] 123 start [~]123 End [~] ~
110 1 1] 10 [
110 1 1 10 2

110 1 1| 10 3
1-;07 1— l. Viﬂ 4

110 1 1] 10 s
110 1 1| 10 G
110 1 1 10 7
110 1 1 10 8
110 1 1 10 9

110 al 1| 10

»
25!
5 =
26-30 4 26 30 26
26-30 4 26 30 27
age rows expanded

A
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Merge with the main table

The Age band expanded table is now ready to be merged to the main table. In my case,
the Sample data table can be merged into this table

I | E = | Ageband Power Query RADACAD - Power Query Editor

Transform Add Column View Tools Help

X ‘LA {L’

==z L = P- i Properties [’ 01 Y, x5

x HEHE 5 dh

o DataType: Text~

2

=) Merge Queries

= y = =
CH - L= %7 [} Advanced Editor 4 [7] Use First Row as Headers ~  _:_ Append Queries v
Close&  New Recent Enter Datasource  Manage  Refresh Choose Remove  Keep Remove Spiit  Group ,

o Apply~ Source~ Sources~ Data settings Parameters~ Preview~ [} Manage v Columns ¥ Columns~ Rows~ Rows~ Column~ By < Replace Values mbine Files
Close New Query Data Sources  Parameters Query Manage Columns Reduce Rows  Sort Transform Combine
Queries 3] . fc | = Table.TransformColumnTypes(Source,{{"Firstname", type text}, {"Lastname”, type text}, {"Age”, Int64.Type}})

imple dat B A tname ~ | AB- Lastname - 1123 Age
[T Sample data 1 & Firs & L 23 Ag
E2 Age band 1 Rezm Rad 40
[ Age band expanded 2 Mick Peterson 34
3 Joe White
4 Steve Tyson 37
5 Johnson White 22

merge queries

In the merge queries window, merge the two tables based on the Age column.

Merge

Select a table and matching columns to create a merged table,

Sample data

Firstname Lastname

Reza Rad
Mick Peterson
Joe White
Steve Tyson
Johnson White

Age band expanded Q ¥

Age Band Sort order Start End Age

1-10 - 1 1C 1 S
1-10 1 1 1 2

1-10 1 1 10 3

1-10 : 5 2 1 4

1-10 1 1 1 5

Join Kind

Left Outer (all from first, matching from second)

[ Use fuzzy matching to perform the merge

I> Fuzzy matching options

-

X

merge two tables based on the age column

Finally, the created table in each row can be expanded to reveal the age band of each
row. You won’t need other columns because we will still create a relationship to the age
band table once loaded into Power Bl and will have access to the columns of that table.
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7. A% Firstname ~ | A% Lastname = 123 Age |~ [ Age band expanded
1 Reza Rad Search Columns to Expand ‘:l
—
Mick Peterson
o \ .
s > ® Expand O Aggregate
4 Steve Tyson
N . (Select All Columns)
5 Johnson White [ ", — ] A
6 Marjorie Green 29€ “and
Sort order
7 Cheryl Carson O so rae
O start
8 Michael O'Leary
O End v
Dean Straight A
O Age

[J Use original column name as prefix

expand to the Age band in each row

The data of the table now will have the age band in it;

3. ABc Firstname v ABC Lastname ~ 1123 Age v Asc Age Band ¥
Marjorie Green 17 11-20
2 Michael O'Leary 19 11-20
Johnson White 22 21-25
4 |Joe White 23 21-25
Cheryl Carson 29 26-30
6 Dean Straight 33 31-35
7 | Mick Peterson 34 3135
8 Steve Tyson 37 3640
Reza Rad 40 36-40

Age band added to the main table

Relationship and Modeling

You may just need the Age band column in the main table and nothing else. In that case,
you don’t even need to load the Age Band table. However, based on my experience, you
will often need more than just a column. You may need to have the order of age bands
(sort order column) or some other columns explaining something about that age band.
that is why you may need to load the Age Band table into Power Bl and then create a
relationship to the main table based on the Age Band.

Age band IO

Age Band Sample data Q)
End 1
Sort order R = 2 Age
Start Age Band

&l ) Firstname

ollapse ™
Collapse

Relationship is created based on Age Band
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You can also sort the Age Band column by the Sort Order

power-bi-solution].

Age band Power Query RADACAD - Power Bl Desktop 0O

File Home Help External Tools Table tools 2

& Name | Age AgeBand || Pkomat|tet o] ||| 3 Stmmeriztion| Dont summarize -

) ¢ .9% 9 o Z N

D, Data type | Text i [ [ Data category | Uncategorized oo
Sts

Formatting Sroperties

Age Band

7 7 End
~| start [~] End [~
NI 4

2 11 20
3 21 25
4 2 30
31 35

6 36 40

Start

sort one column by another column in Power Bl

After doing all these, you can visualize the data in a Power Bl report

"Employees by age Y B2

Age Band

Count of emplayees

Age band visualization in Power Bl

Summary

The method explained here was static age banding with custom band settings. Each age
band can have a different start and end. Some bands might be smaller or larger than
others. We used the Power Query Merge operation to create a connection between the
main data table with the age band table. You learned a trick in Power Query to
implement a merge based on BETWEEN.
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Part 2: Grouping and
aggregation
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Part 2: Grouping and aggregation

Chapter 12: Grouping in Power Query;
Getting The Last Item in Each Group

. 12; Customerkey |l 12 Ordercount |l 12 TotaiRevenue  |ll R} OrderDetais [ 1.2 FirstSalesAmount  [fll 1.2 Last SalesAmount Rl
2 411826 357827

3399.99 1 3399.99

4631.11 3399.99
2954.0882 699.0982
8139.29 3399.99

6051.31 357827

5938.25 3578.27
812133 337499
8133.04 3399.99

597133 357827

CustomerKey ~ PromotionKey  CurrencyKey SalesTerritoryKey SalesOrderNumber  SalesOrderlineNumber  RevisionNumber  OrderQuantity UnitPrice
25863 1 100 15043699 1 1
25863 1 100 15062866 1 1 1 1214.85
20080203 25863 1 100 15062866 2 1 1 499
20080203 25863 1 100 15062866 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) can do
many data transformations. One of these transformations is grouping rows by the
number of fields. Suppose you use the graphical user interface in Power Query for
Power Bl or Excel. In that case, you have a number of options to get aggregated results
such as count of rows, maximum or minimum, an average of each group, or sum... But
there are still many operations that you cannot do 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 chapter, I'll show you how to
benefit both; start with GUI to write the Group by command for you, and then
customize it in M script to achieve what you want.

Learning Objectives for this section

By completing the example of this chapter, you will learn;

e How to perform Group By in Power Query/Power BI
e How to leverage pre-defined aggregation functions in Group By GUI

window
e 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 the book code files.

Scenario

A scenario that | want to solve as an example is this:
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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 transactions by each customer, total sales

amount for that customer, the first, and the amount of the last sale for that customer—

the 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 the Power Query window.

@ | | €~ = | Untitled - Query Editor

“ Home Transform Add Column View

— E B Transpose Data Type: Whole Number ~ %, , Replace Values 5. Pivot Column ¥ A/C Merge Columns X
| 2 = < 1 ASC 3

8 Reverse Rows  [7 Detect Data Type "2, Replace Errors S Unpivot Columns ~ i 155 Extract ~ <

Group Use First Row ; Split  Format .~ Stati
By AsHeaders~ jJCountRows (=] Rename & Fiti ~ ¥ Move ~ Colimn~ L~ Parse 1

Table Text Column

Queries [2]

_ - 123 OrderDateKey [l 123 DueDatekey |l 123 ShipDatekey
£l DanCistonies 1 310 20050701 20050713
|@ R 2 346 20050701 20050713
3 345 20050701 20050713
4 336 20050701 20050713
5 346 20050701 20050713
6 31 20050702 20050714
7 310 20050702 20050714
8 351 20050702 20050714
9 344 20050702 20050714
10 312 20050703 20050715
1 312 20050703 20050715
12 330 20050703 20050715
i 313 20050703 20050715

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 option as the first

menu option.

20050708
20050708
20050708
20050708
20050708
20050709
20050709
20050709
20050709
20050710
20050710
20050710
20050710

W Hde--
Home Transform Add Column View
% Z'—'j 3;5 Trans Data Type: Whole Number v {,2 Replace Values "’1.:1 Pivot Column k
: \:E Reverse Rows [T Detect Data Type ta: Replace Errors % Unpivot Columns ~ ! —‘
Group Use First Row A Split ]
By _ AsHeaders~ 3CountRows  [=[i Rename Fill 85 Move ~ Column~

Any Column
Queries [2]

@ DimCustomer

1 310 20050701
| @ FactinternetSales 2 346 20050701
3 346 20050701
4 336 20050701
5 346 20050701
6 311 20050702
7 310 20050702
8 351 20050702

| = 123 OrderDateKey - |23 DueDate|
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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

New column name Operation Column

Count

Add aggregation

OK Cance

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 (the
identifier for each customer) should be our Group By Column.

Group By

Specify the columns to group by.

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 unique combination of all fields set in the
“group by ” section. In addition, you can also have some aggregated columns. Here is a
list of operations you can have by default:
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Group By
Specify the columns to group by.

Group by

CustomerKey b
Add grouping
( i
New column name Operation
Count Count Rows I
Sum
A re n A
dd aggregatio Average
Median
Min

Max
Count Rows | ‘

Count Distinct Rows

All Rows

Most of the items above are self-explanatory. For example, when you want to count the
number of sales transactions, you can use Count Rows. If you want the 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 af

Add grouping

- ~
New column name Operation Column
Order Count Count Rows -
Total Revenue Sum b SalesAmount ~:
Order Details All Rows -
Add aggregation
.

Adding aggregated columns is as easy as that. Now If you click on OK, you will see the
result;
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B 12 TotaiRevenue [l B Order Details
411826
3399.99
4631.11

2954.0882
8139.29 |18
6051.31
5938.25
812133
8133.04
597133
5998 61

3150.3982
5873.26
4698.76
5997.33
5918.24
357827
8355.27

411826

ProductKey OrderDateKey DueDateKey ShipDateKey CustomerKey PromotionKey CurrencyKey SalesTerritoryKey SalesOrderNumber
345 20050701 20050713 20050708 11003 1 6 9 5043701
361 20070709 20070721 20070716 11003 1 6 95051315
478 20070709 20070721 20070716 11003 1 6
477 20070709 20070721 20070716 11003 1 6 9 5131
225 20070709 20070721 20070716 11003 1 6 9 5131
564 20071111 20071123 20071118 11003 1 6 9 5
541 20071111 20071123 20071118 11003 1 6 95
530 20071111 20071123 20071118 11003 1 6 9
450 20071111 20071123 20071118 11003 1 6 9 7783
L _______________________________________________________________|

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 the
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 transactions, and
they happened on 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, 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

I have to order the table based on that date column to get the first or last item in each
group. 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);
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- a X
w (2]
™[Ry Properties l’*T Ly o/ 2l 1. o DataType: Whale Number » I Merge Queries
%7 [}advancedEditor X EH i ! ' [T Use First Row As Headers ~ " Append Queries
anage Refresh Choose Remove Keep Remove Split  Group ~
imeters v Preview 5] Manage ~ Columns Columns~ Rows~ Rows~ Column~ By 2 Replace Values ombine Binarie
ameters Query Manage Columns Reduc Sort f Combine

Query Settings

£ |23 OrderDatekey il 123 DueDateKey 123 ShipDateKey |l 123 Customerke
20050701 20050713 20050708
20050701 20050713 20050708
20050701 20050713 20050708
20050701 20050713 20050708
20050701 20050713 20050708
20050702 20050714 20050709
20050702 20050714 20050709
20050702 20050714 20050709
20050702 20050714 20050709
20050703 20050715 20050710

4 PROPERTIES
Name

FactinternetSales

~Nouwaswn - B

o o

3

Now in this view, you can order simply by clicking on OrderDateKey and Choose Sort
Ascending.

= AdventureWorksDW2012{[Schema="dbo"

Number 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 query 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 the Sorted Rows step as the input for grouping (which is exactly
what we want).

= Table.Sort(dbo_FactInternetSales,{{"OrderDateKey”, Order.Ascending}}) v |EENETTRVEINUTEI

. 123 produckey |l IRl M 123 Duebatekey [l 125 ShipDatekey [l 125 Customerke
310 20050701 20050713 20050708
20050701 20050713 20050708
20050701 20050713 20050708

4 PROPERTIES
Name

FactinternetSales

20050701 20050713 20050708

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
Navigation
|  Sorted Rows

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 sub-

table.

** If you want to sort based on multiple columns, simply go to the Advanced Editor and
add as many sections you want to Table.Sort input parameters.

Because Power Query, by default, goes through query folding, it is
recommended that you add a usage of Table after this step. Buffer,
to make sure that the sorting runs before the grouping. That can be a
step with this code: = Table.Buffer(#”Sorted Rows”)

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 here, you need to go to script editor in Power Query, which can be
achieved via the Advanced Editor option in the Home tab. You have to make sure that

you are in the FactinternetSales Query first.

ing B £~ 5 | Untitled - Query Editor
“ Home Transform Add Column View
=X E»ﬂ [HL n [L, = [1/1‘ [ Properties (4 {
C

Close & New Recent  Enter Data Source Manage Refresh
Apply~  Source ¥ Sources~ Data Settings Parameters~ Preview > [ Manage ~ Cc

Close New Query Data Sources  Parameters Query ]

= Table.Group(#"Sc

Queries [3]

| = 123 CustomerKey - Order Coun
21768
|@ FactinternetSales 28389

@ DimCustomer

Advanced Editor will show you M script that build the output and the group by
command as well.

let
Source = Sql.Databases("."),
AdventureWorksDW2012 = Source{[Name="AdventureWorksDW2012"]}[Data],
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dbo_FactinternetSales =
AdventureWorksDW2012{[Schema="dbo",Item="FactInternetSales"]}[Data],

#"Sorted Rows" = Table.Sort(dbo_FactinternetSales,{{"OrderDateKey", Order.Ascending}}),
Custom1 = Table.Buffer(#"Sorted Rows"),

#"Grouped Rows" = Table.Group(Custom1, {"CustomerKey"}, {{"Order Count", each
Table.RowCount(_), type number}, {"Total Revenue”, each List.Sum([SalesAmount]), type
number}, {"Order Details", each _, type table}})

in

#"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;
let

Source = Sql.Databases("."),

AdventureWorksDW2012 = Source{[Name="AdventureWorksDW2012"]}[Data],

dbo_FactinternetSales =
AdventureWorksDW2012{[Schema="dbo",Item="FactInternetSales"]}[Data],

#"Sorted Rows" = Table.Sort(dbo_FactinternetSales,{{"OrderDateKey", Order.Ascending}}),
Custom1 = Table.Buffer(#"Sorted Rows"),
#"Grouped Rows" = Table.Group(Custom1,
{"CustomerKey"},
{
{"Order Count", each Table.RowCount(_), type number},
{"Total Revenue", each List.Sum([SalesAmount]), type number},

{"Order Details", each _, type table}

in

#"Grouped Rows"

Script below is the same script. | just put some enters and tabs to format it better for
reading. The above section shows the 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

Hi
at
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the column, type of transformation (or aggregation), and the data type of the column.
For example:
let

Source = Sql.Databases("."),

AdventureWorksDW2012 = Source{[Name="AdventureWorksDW2012"]}[Data],

dbo_FactinternetSales =
AdventureWorksDW2012{[Schema="dbo",Item="FactinternetSales"]}[Data],

#"Sorted Rows" = Table.Sort(dbo_FactinternetSales,{{"OrderDateKey", Order.Ascending}}),
Custom1 = Table.Buffer(#"Sorted Rows"),
#"Grouped Rows" = Table.Group(Custom1,
{"CustomerKey"},
{
{"Order Count"”, each Table.RowCount(_), type number},
{"Total Revenue", each List.Sum([SalesAmount]), type number},

{"Order Details", each _, type table}

in

#"Grouped Rows"

Total Revenue is the name of the column. The calculation for this column is 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;
let

Source = Sql.Databases("."),

AdventureWorksDW2012 = Source{[Name="AdventureWorksDW2012"]}[Data],

dbo_FactinternetSales =
AdventureWorksDW2012{[Schema="dbo",Item="FactinternetSales"]}[Data],

#"Sorted Rows" = Table.Sort(dbo_FactinternetSales,{{"OrderDateKey", Order.Ascending}}),
Custom1 = Table.Buffer(#"Sorted Rows"),
#"Grouped Rows" = Table.Group(Custom1,
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{"CustomerKey"},
{
{"Order Count", each Table.RowCount(_), type number},
{"Total Revenue", each List.Sum([SalesAmount]), type number},
{"Order Details", each _, type table},
{"First SalesAmount", each List.First([SalesAmount]), type number},

{"Last SalesAmount", each List.Last([SalesAmount]), type number}

in

#"Grouped Rows"

Marked lines above use List.First and List.Last on the exact same structure that List.Sum
worked. Because we have already sorted the table based on OrderDate, the first item
would be the first sales transaction, and the last item would be the last.

Here is the output of this change:

B 12 TotaiRevenue Bl [ Order Details 1.2 FirstSalesAmount  |ill 1.2 LastSalesAmount |l
4118.26 3578.27
3395.99 3399.99

4631117 3399.99
29940882 Table 699.0982
8139.29 3399.99

6051.31 e 3578.27
593825 357827
812133 3374.99

8133.04 T 3399.99
597133 S

CustomerKey PromotionKey CurrencyKey SalesTerritoryKey SalesOrderNumber SalesOrderLineNumber RevisionNumber OrderQuantity
20050708 863 1 100 15043699 1 1 1
20080203 54 1 100 15062866
20080203 2 1 100 1/5062866 2 1 1
20080203 25863 1 100 15062866 3 1 1 899
20080203 2586, 2 100 15062866 4 4 1 29

You can see that the first and the last SalesAmount picked correctly from each group as
two new columns.

Note that by adding some changes in the 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 the 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 configurations first and then add extra logic in the code.
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Chapter 13: Count of Unique Values
(DistinctCount) in Power Bl Through Power
Query Group By Transformation

;123 CustomerKey 11123 PromotionKey ) [ e Key ~ | AB- salesOrderNumber ~ | 123 salesOrdertineNumber [~]12
B o oungonuniqu o
3 6

11 X Remove 95057418

11
11 Remove Other Columns m 2|s0s7418
29 Duplicate Column 95043793
11 £ Add Column Fronf ' 9505
11 9 505
Remove Duplicate!
29 6 5
Remove Errors =
29 9 505
w27 Change Type 9 S05: 5
119 Transform 6 9/507 Operation 3
v27 95051493 Count Distinct Rows v 3
Replace Errors...
27 = 95051493 6
25 ‘= GroupBy... 9 5043767 1
. 6 2773 2
S5 Unpivot Columns T i l' ols0s1453 2
Unpivot Other Colum rans 0rma Ion 9 5051493 1
samebINDIVOE Only Selected Colump 6 9 5072773 1

9 11001 1 6 95072773 4

w s

You can have a distinct count calculation in multiple places in Power BI, through DAX
code, using the Visual’s aggregation on a field, or even in Power Query. If you are doing
the distinct count in Power Query as part of a group by operation, however, the existing
distinct count is for all columns in the table, not for a particular column. In this chapter,
I'll show you a method you can use to get the distinct count of a particular column
through the Group By transformation in the Power Query component of Power BI.

Why Power Query Transformation?

Before we start, it is important to know why you might consider using Power Query for a
transformation such as Distinct Count in some scenarios. Having a distinct count in
Power Bl using DAX is great. However, sometimes this calculation can be done as a pre-
calculation, and only the aggregated result is needed at the end. The details are not
needed. If the dynamic calculation is not part of the requirement, then Power Query can
be a good consideration for the implementation. To learn more about when to choose
M (Power Query) or when to choose DAX for a calculation, read the chapter about it in
later parts of this book.

What is Group By?

Group By is a transformation that groups the result based on one or more fields and
provide an aggregated result from the existing table.
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Transformation

Consider the table below, which is the FactinternetSales table. This table has multiple
records per each CustomerKey;

N BN iy - 12y ShigbateKey - [ costomerney 712 Promotionkey - -] 12 Solestertokey. <] a8 salesOrdertum
a5 20071108 20071116 1100q 9 sos7as
214 20071106 20071116 11
sut 20071104 20071116 1
set 20050722 20050803 11
30 20071104 20071116 1
57 20071108 20071116 11009
353 20070722 20070803 11
- 20070722 20070803 1
491 20070720 20070801 11001

20080512 20080624 11001
20070720 20070801 11001)
200720 20070801 1100
20070720 20070801 11001
20050718 20050730 11001
o 20050612 20080624 11004
485 20070720 20070801 11001
353 20070720 20070801 11001
s 20080612 20080624 11001
2 20080612 20080624 1100
s46 20050710 20050722 1100,
2 20070827 20070808 1100,
350 20070704 20070716 11009
ss1 20070827 1100,
361 20070709 1100
s 11004 o sos7783
50 1100, o sos7s3
o 1100 9 sosts
s 1100
25 1
) 1 s s0s
46 20050701 1100 9 soss01

You can use Group By on a table like below on the CustomerKey (this table has multiple
records per each CustomerKey);

- 123 ‘CustomerKey .11122 PromotionKey
; E® Copy

71 % Remove

2 2 Remove Other Columns
29 Duplicate Column

11 F.d Add Column From Examples...
,H Remove Duplicates

'jz Remove Errors

1”7 Change Type

i19 Transform

27 {,2 Replace Values...

27

Replace Errors...

27
B =, GroupB

i19

27 E:, Unpivot Columns

17 Unpivot Other Columns

cen Unnivat Onlv Selected Columr

And the result then would be a table with one CustomerKey per row;
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4

. 123 CustomerKey ~ 1.2 Count
21768
28389
25863
14501
11003
27645
16624
11005
11011
27621
27616
20042
16351
16517

W L N W N

N oW W oA oy A

N

Besides the Group by field, you can also have aggregated results from the other parts of
the table, which can be determined in the Group By Configuration window;

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

® Basic Advanced

CustomerKey M

New column name ( Operation Column
Count Count Rows
Sum
Average
Median oK Cance :]
Min

Max

Count Rows

Count Distinct Rows

All Rows

The Limitation of Distinct Count in Group By

The list of operations in the Group By aggregation, also useful, but it is limited. |
previously wrote about a scenario that you can use to get the FIRST or LAST item in the
group. The limitation that | want to point out here is the DistinctCount. The option that
you see in the operations is Count Distinct Rows, which means for all columns except
the Group By Column

Operation

Count Distinct Rows hd

This operation is most likely to return the same result as the Count Rows. It might be
different if you have a duplicate row with all columns having the same value.
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Transformation

What is usually more useful is the distinct count of a specific column. For example, | am
interested to know how many unique SalesOrderNumbers | have for each customer. and
that cannot be achieved with a count of rows because there might be multiple records
even per one SalesOrderNumber because the OrderLine information is also in the table;

You can see some examples of such a scenario in the below screenshot:

- 123 CustomerKey .1 123 PromotionKey ~|1123 currencyKey ~ | 1123 salesTemitoryKey ~ | AB- salesOrderNumber ~ | 123 SalesOrderLineNumber [~ 12
1 11000 1 6 95057418 5
1 11000 1 6 25057418 4’
1 11000 1 6 <|sos7a18 2|
9 11000 1 6 9 5043793 1
1 11000 1 6 3
1 11000 1 6 1
9 11000 2 6 1
9 11000 1 6 2
7 11001 1 6 5
9 11001 1 6 3
g 11001 1 6 4
7 11001 1 6 3
174 11001 1 6 9 5051493 6
5 11001 1 6 1
9 11001 1 6 2
7 11001 1 6 2
7 11001 1 6 9 5051493 1
9 11001 1 6 95072773 1
9 11001 1 6 95072773

So the challenge is how to do Distinct Count for the SalesOrderNumber column when

using Group By.

Adding Distinct Count to Group By

The Power Query function for a list of distinct values of a column is List.Distinct, which

you can use as below:

List.Distinct(<column name>)

If you use the Count Distinct Rows in the group by;

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

® Basic O Advanced

CustomerKey

New column name Operation

Distinct Count Count Distinct Rows h

b ]
st
RaDACAD

Column

‘ Cancr::I
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It, however, uses the Table.Distinct function, which ends up with something like
below:

< X v = Table.Group(#"Sorted Rows", {"CustomerKey"}, {{"Distinct Count", each Table.RowCount(Table.Distinct(_)), type 'w:e'}})l
1. 123 CustomerKey ~ 1.2 Distinct Count -
11000 8
11001 11
1002 4
1003 9
11004 6
11005 6
11006 5
11007 8

Table.Distinct is used inside the Table.RowCount function. The (_) input for

the Table.Distinct is the input parameter from the group by action, which is the sub-
table for each group.

you can replace that line of code with below;

= Table.Group(#'Sorted Rows’, {'CustomerKey'}, {{'Distinct Count', each
Table.RowCount(List.Distinct(_[SalesOrderNumber])), type number}})

And that will give you the distinct count for the SalesOrderNumber columns.
this happens by replacing the:

Table.Distinct(_)

with

List.Distinct(_[SalesOrderNumber])

The _ means the input table, and the SalesOrderNumber is the column that we want the
unique values out of it, used inside the List.Distinct, the result is now the distinct
count;

X v Jfx | = Table.Group(#"Sorted Rows", {"CustomerKey"}, {{"Distinct Count", each Table.RouCount(List.Distinct(_[SalesOrderNumber])p, type number}})

T. 123 CustomerKey ~ 1.2 Distinct Count

2

2

14501 2
3

2

vvvvvv

As | mentioned before in other chapters, once you know your way to writing M scripts
(even part of the script), then Sky is the limit for the data transformation in Power BI.
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Chapter 14: Create Row Number for Each
Group in Power Bl using Power Query

R

|

?

3

!

)

3

7 UNDECIDED The Psychology of Computer Cooking

3 popular_comp PC1035 But Is It User Friendly?

) popular_comp Pcesss Secrets of Silicon Valley

0 popular_comp |  Net Etiquette

1

2

3

4

5

6 Onions, Leeks, and Garlic: Cooking Secrets of the Mediterranean
7 trad_cook TC4203 Fifty Years in Buckingham Palace Kitchens
§ trad_cook TC7777 Sushi, Anyone?

If you want to create a row-number statically as a pre-calculation in Power BI, then
Power Query has a very simple way of doing it; Add Index Column. However, the Index
column creates the row number regardless of any grouping or categorization.
Sometimes you want to take that into account too. There is a little trick that you can add
an index column with the grouping. Read the rest of this chapter to learn that method.

Add a Row Number using Add Index Column
In Power Query Editor, You can add an index column easily through the graphical
interface of Power Query Editor.

#l | | = | Untitled - Power Query Editor

File Home Transform Add Column View Tools Help
[ : fz Conditional Column . __#. fi; Merge Columns
A5 (
f l a8 ipp

2 Index Column|~ 155 Extract

Column From Custom Invoke Custonj Format _
Examples ¥ Column  Function From 0 h i Parse
General From 1 From Text
snc M1 Custom...
Queries [1] < £ = Table.SelectColumns(#"
] Titles . A% title_id |~ | B title
1 BU1032 The Busy Executive
2 Buliil Cooking with Com|

There are a few options when you add the index column. The index can start from zero
(default) or one, or you can select the custom starting point and the seed. Here is an
example, the index started from one:

-
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- A% title_id ~ | A% title ~| A% type [~ Imas - |
BU1032 The Busy Executive's Database Guide business 1
BU1111 Cooking with Computers: Surreptitious Balance Sheets business 2
BU2075 You Can Combat Computer Stress! business 3
BU7832 Straight Talk About Computers business 4
MC2222 Silicon Valley Gastronomic Treats mod_cook 5
MC3021 The Gourmet Microwave mod_cook 6
MC3026 The Psychology of Computer Cooking UNDECIDED 7
PC1035 But Is It User Friendly? popular_comp 8
PC8888 Secrets of Silicon Valley popular_comp 9

| PC3993% Net Etiguette popular_comp 10
PS1372 Computer Phobic AND Non-Phobic Individuals: Behavior Variations psychology 11
PS2091 Is Anger the Enemy? psychology 12

i PS2106 Life Without Fear psychology 13

. PS3333 Prolonged Data Deprivation: Four Case Studies psychology 14

\ PS7777 Emotional Security: A New Algorithm psychology 15

i | TC3218 Onions, Leeks, and Garlic: Cooking Secrets of the Mediterranean trad_cook 16

' TC4203 Fifty Years in Buckingham Palace Kitchens trad_cook 17

V| TCT777 Sushi, Anyone? trad_cook 18

If you are just after a simple row number, then the above gives you what you want. But
if you are after a row number by group, you need a bit more steps to do.

Row Number By Group

If you want your index to restart at the beginning of every quarter, then you are after
something like the below:

|~ | B title_id

Onions, Leeks, and Garlic: Cooking Secrets of the Mediterranean
Fifty Years in Buckingham Palace Kitchens
Sushi, Anyone?

As you can see, the index is restarting at the beginning of every group. Let’s see how you
can do that easily with a few steps.

Before | explain the method to you: there are multiple ways of getting the row number
based on a group. Some of them require writing Power Query scripts, and being fair,
some of them are faster than the method | would explain here. But if you do not have so
many data rows and you want an easy solution, | do recommend the below approach.
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Step 1: Group the data

The first step is to Group the data, right-click on the field that you want to be your
grouping field, and select Group By.

f' = Table.SelectColumns(#"Changed Type",{"title_id", "title", "type"})
T, A% title_id ~ | A title - "i‘c type
BU1032 The Busy Executive's Database Guide business

2 Bullll Cooking with Computers: Surreptitious Balance Sheets business

3 BU2075 You Can Combat Computer Stress! business

4 BU7832 Straight Talk About Computers business

5 MC2222 Silicon Valley Gastronomic Treats mod_cook

6 MC3021 The Gourmet Microwave mod_cook

7 | MC3026 The Psychology of Computer Cooking UNDECIDED

8 PC1035 But Is It User Friendly? popular_comp
9 PCssss Secrets of Silicon Valley popular_comp
10 PC999%9 Net Etiguette popular_comp
11 Ps1372 Computer Phobic AND Non-Phobic Individuals: Behavior Variations psychology

12 |PS2091 Is Anger the Enemy? psychology

13 PS2106 Life Without Fear psychology

14 | PsS3333 Prolonged Data Deprivation: Four Case Studies psychology

15 PS7777 Emotional Security: A New Algorithm psychology
16 TC3218 Onions, Leeks, and Garlic: Cooking Secrets of the Mediterranean trad_cook

17 | TC4203 Fifty Years in Buckingham Palace Kitchens trad_cook

18 [ TC7777 Sushi, Anyone? trad_cook

E® Copy
% Remove
Remove Other Columr

Duplicate Column

m

4 Add Column From Exa

Remove Duplicates

Remove Errors

Change Type

Transform

{,2 Replace Values...

Replace Errors...

r/lh  Split Column

(= Group By...

Fill
%’—J Unpivot Columns

Unpivot Other Columr

Then you will see the Group By the window; you can even group by multiple fields if you
want with holding the Ctrl and selecting multiple fields, or using the Advanced tab here.
For the new column to be created using the Group By, select the Operation to be All

Rows. Column Name doesn’t matter.

Group By

Specify the column to group by and the desired output.

® Basic

O Advanced

type

New column name

Count

Operation

All Rows O
Sum
Average
Median
Min

Max

0

[s)

lumn

oK Cancel

Count Rows

Count Distinct Rows

B

Selecting All Rows means no aggregation from the group by; instead, it will populate a
sub table from the original table for each group. If you click on a blank area of a cell that
contains a Table in it, you can see the sub-table in the preview pane underneath.
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. | A% type ~ |71 Count ar

business [T:w:v e

mod_cook able
UNDECIDED Table

popular_comp

(0, TR S VE R I

psychology

N

trad_cook

title_id title type
BU1032 The Busy Executive's Database Guide business
BU1111 Cooking with Computers: Surreptitious Balance Sheets business

BU2075 You Can Combat Computer Stress! business

BU7832 Straight Talk About Computers business

Step 2: Add Index to Sub-Table

Now that you have the sub-table of each group, you can add the index column to the
sub-table. However, there is no graphical user interface for that at the moment. You can
do it this way: Add a Custom Column:

#l | | = | Untitled - Power Query Editor

Home Transform Add Column View Tools
[ 5 fz Conditional Column
Jx

1 Index Column ~
Column Fronj] Custom Jnvoke Custom § Format
Examples ~ | Column| Function [ Duplicate Column

!

General
Nuariac 21 < )
You are then using the Table.AddIndexColumn[https://docs.microsoft.com/en-
us/powerquery-m/table-addindexcolumn]| function in Power Query. You can add the
index to the sub-table.
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Custom Column

Add a column that is computed from the other columns.

New column name

P

= Table.AddIndexColumn(/[Count], "Index",1)

E3. A% type ~| ] count o
1  business
2  mod_cook
3 UNDECIDED
4  popular_comp
5 psychology
6 trad_cook
Custom
title_id title
BU1032 The Busy Executive's Database Guide
BU1111 Cooking with Computers: Surreptitiou
BU2075 You Can Combat Computer Stress!
BU7832 Straight Talk About Computers

Learn about Power Bl Desktop formulas

v/ No syntax errors have been detected.

Available columns
| RS

Count

<< Insert

oK Cance:

Table.AddIndexColumn([Count],"Index",1)

The [Count] in the expression above is the name of the column in my table that has sub-
tables in it. If your column name is different, you should be selecting that from the list.

This newly created column now has sub-tables but with one extra column: Index

. A% type ~| [ count w133 Custom o

1 business

2 | mod_cook

3  UNDECIDED

4  popular_comp

5 | psychology i

6 | trad_cook
title_id title type Index
BU1032 The Busy Executive's Database Guide business 1
BU1111 Cooking with Computers: Surreptitious Balance Sheets business 2
BU2075 You Can Combat Computer Stress! business 3
BU7832 Straight Talk About Computers business 4

Step 3: Expand

Now you can remove all other columns and only keep the last column you have created.

Bl A% type

~||E] Count o ‘mn Custom

1 business

2 ' mod_cook
UNDECIDED
popular_comp

psychology

o v & w

trad_cook

&
g

o

Copy

Remove

Remove Other Columns
Duplicate Column

Add Column From Examples...

Remove Errors
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You don’t need those columns because even the group column (type in the example
above) is in the sub-table.
Then expand the column:
i [, 455 Custom

I | 8

¥ Expand O Aggregate

¥ (Select All Columns)
¥ title_id

¥ title

¥ type

B Index

[J Use original column name as prefix

I, List may be incomplete. Load more

oK Cancel

Optional: Change the Data Type
Usually, after expansion, columns get the ANY data type. You can select all columns
(using Ctrl+A), and then under Transform, use Detect Data Types.

#l | | = | Untitled - Power Query Editor

“ Home Add Column View Tor

— r'"'] £B Transpose Data Type: Any ~ ol
— = —
E— w:g Reverse Rows 7. Detect Data Type F
Group Use First Row
By asHeaders~ 3 CountRows [ Rename P
Table

The Detect Data Type automatically sets the data type of all columns simply.

and here is the final results with the Index column added:

- A% title_id - A% title - A% type - 123 Index -
BU1032 The Busy Executive's Database Guide business 1
BU1111 Cooking with Computers: Surreptitious Balance Sheets business 2
BU2075 You Can Combat Computer Stress! business 3
BU7832 Straight Talk About Computers business 4
Mc2222 Silicon Valley Gastronomic Treats mod_cook 1
MC3021 The Gourmet Microwave mod_cook 2
MC3026 The Psychology of Computer Cooking UNDECIDED 2
PC1035 But Is It User Friendly? popular_comp 1
PC8888 Secrets of Silicon Valley popular_comp 2
PC9999 Net Etiquette popular_comp 3
PS1372 Computer Phobic AND Non-Phobic Individuals: Behavior Variations psychology 1
PS2091 Is Anger the Enemy? psychology 2
PS2106 Life Without Fear psychology -
PS3333 Prolonged Data Deprivation: Four Case Studies psychology 4
PS7777 Emotional Security: A New Algorithm psychology 5
TC3218 Onions, Leeks, and Garlic: Cooking Secrets of the Mediterranean trad_cook 1
TC4203 Fifty Years in Buckingham Palace Kitchens trad_cook 2
TCTI77 Sushi, Anyone? trad_cook 3
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Chapter 15: Fuzzy Matching in Power Bl
and Power Query; Match based on
Similarity Threshold

. 1% ID v | AB: Name v | AB. Department ~ A% 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

Have you ever wanted to match two tables together but not on exact matches, but also
on a threshold of similarity? If your answer to this question is yes, then this feature is
built for you. Let’s explore in detail how fuzzy matching works in Power BI.

Sample Dataset

for this example; | will be using a sample dataset which has two very simple tables
below;

A “source” table is the data of employees and their departments. Notice that the
Department field has data quality issues. We have department values such as “Sales”
and “Sale.” Or another example is “Managmnt” and “Management.”

[ 1. 153 ID v | ABc Name ~ AP Department v
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;
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. A% Department Name v

1 Information Technology
2 Sales

3 Management

As you can see, the list of Department Names is 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 joining two tables together, not on exact matching criteria, but the
similarity threshold. If you want to learn the Merge operation itself and the difference of
that with Append, read the chapter related to that earlier in this book. If you want to
learn more details about Merge and the different types of join or merge, read the
chapter related to that earlier in this book. Merge or Join 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 the Power Query Editor window.

ata Type: Whole Number ~ ? Merge Queries ~

! Use First Row as [~ Merge Queries [

=%

»> Replace Values g

= Merge Queries as New ’

ransform 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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X
Merge
Select tables and matching columns to create a merged table
source - L

ID  Name Department
Mike Anderson | Information Technology

Antonio Martin | informatica technologica

1
2
3 John Jefferson | Management
4 JoeMcCarthy | Mangmt

5

Paolo Adrian Sales

Department /

Department Name
Information Technology
Sales

Management

Join Kind

Left Outer (all from first, matching from second) -

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);

E2. 13 b v | A% Name ~ | AB: Department ~ | AB: Department Name v
1 1 Mike Anderson Information Technology Information Technology

2 2 Antonio Martin informatica technologica null
3 3 lJohn 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

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 the Fuzzy match works here. To use the Fuzzy Merge, just select the
checkbox under the Merge tables dialog box;
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Join Kind
Left Outer (all from first, matching from second) Z|

¥ Use fuzzy matching to compare the merge ] a

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, 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:

. 13 ID v | AB: Name ~ | AB: Department ~ | AB. Department Name M
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

74 7 Brian Farmer Managmnt Management

You can see the three highlighted records, which were not recognized as the exact
match in the normal merge operation, are 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:

e
ol
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Power Query Functions

Option Acceptable |Description
Value

Threshold a value if the similarity of the two text values is more than the
between threshold, it will be considered as a successful match. Value

0.00to 1.00 [1.00 means exact match.

Ignore Case true/false If you want the similarity algorithm to work regardless of the
upper or lower case letters, then select this option.

Ignore Space true/false If you want the similarity algorithm to work regardless of the
number of spaces in the text, then select this option.

Maximum a positive The number of rows that can be matched to one value.
Number of numeric
Matches value,
between 0
to
2147483647
Transformation fable This is like a mapping table. Let’s check it out a bit later in this
Table chapter. It gives you the option to use your own 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, and 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 the 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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table1

key1 (optional)

table2

key? (optional)

newColumnName

JjoinKind (optional)
4joinOptions (optional)
ConcurrentRequests (optional)

Culture (optional)

IgnoreCase (optional)

IgnoreSpace (optional)

NumberOfMatches (optional)

Threshold (optional)

TransformationTable (optional)

Transformation Table

Sometimes in the merge operation, you need a mapping table. This table is called here a
Transformation Table. Here is an example of a mapping table:

. A% From ~| A8 To -
1 Information Technology IT

2 Sales Sales

3 Management Board

Note that this table should have at least the two-column 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;
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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

This process is like merging the “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= D ~ | A% Name ~ | A% Department ~ | AB Department Name -
3

1 Mike Anderson Information Technology T
2 Antonio Martin informatica technologica
3. John Jeferson

4 Joe McCarthy Mangmt
5 Paolo Adrian Sales

6 Antony Page Sale

BN~ T, S TU R SR

7 Brian Farmer

Transformation Tabe

A% From

Information Technology

Sales

Management

Summary

Matching based on similarity threshold or Fuzzy matching is a fantastic feature added to
Power Query and Power Bl. However, it is still a preview feature, and it may have some
more configurations 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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Chapter 16: Fuzzy Grouping in Power BI
using Power Query

M Addcolmn  Vew  Help

I have explained previously what fuzzy matching in Power Bl is and how to use it. In
this chapter, I'll explain Fuzzy grouping. Fuzzy grouping, in short, means grouping text
values by their similarity based on a threshold rather than exactly equal values. This
option at the moment is available in Power Query online (dataflow), but it will be
available soon in Power Query in Power Bl Desktop or Excel too.

Sample input and requirement

Let’s say we have a table like below;

“source” table, which is the data of employees and their departments. Notice that the
Department field has data quality issues. We have department values such as “Sales”
and “Sale.” Or another example is “Managmnt” and “Management.”

1. 123 ID v | AB: Name ~ | A% Department -
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

If the requirement is to group items based on the Department field. However, because
every value in the Department column is different, we will have seven groups as a
result;

e
. -~
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nformation Technology

v 173 Count F m table E

nformatica technologica 1| [Table]

5 Sales

6 Sale

E "‘B-L Department
1

data grouped based on the exact matching

Our requirement is to have similar items grouped. We want an output like this:

1

W

E "BL Department

tion Techneclogy

I 173Count‘v tabeﬂ

2 [Table]

desired outcome

We do not have a mapping table that tells us “Managmnt” means “Management.”

This is something that can be done using Fuzzy Grouping.

Power Query Online

At the time of writing this chapter, this option is only available in Power Query online.
surely will be available in other Power Query options on desktop such as Power Bl

It

Desktop and Excel in the future. But if you want to try it and online is the only option, it

means you need to create a new dataflow inside an organizational workspace for it;

'~,,-H , Power Bl the new v2 sample

the new v2 sample

%]

Report
Visualize your data

Paginated Report
Build a paginated report

Dashboard
Build a single-page data story

Dataset
Create a dataset to use in a report

Dataflow

Prep, clean, and transform data

3D

Streaming dataset

" Build visuals from real-time data

creating dataflow in Power Bl Service

Once you created a dataflow, you can use the add new table

142

o https://radacad.com

RADACAD



Chapter 16: Fuzzy Grouping in Power Bl using Power Query

Start creating your dataflow

Define new tables Link tables from Import Model Attach a Common
4 Data Model folder
(preview)

other dataflows

Choose a data sourc Choose a datafiow

Add new tables Add linked tables Import model Create and attach

defining new tables inside Power Bl dataflow

This would get you to the Get Data experience to connect to any data sources you want.

Fuzzy Grouping
Performing fuzzy grouping is very similar to the normal grouping in Power Query. You
have to choose Group By on the column(s) you want.

>

f\‘ Table.PromoteHeaders(Source, [PromoteAllScalars = trusl)

— — [[3 Copy preview data
e ABC Name e 5 Department B Py P

J
LI Remove columns

v B A&
1 1 Mike Anderson nformation Technology
52 nformatica technologica |U] Remove other columns
33 Management [C] Duplicate column
4 4 Mangmt ZA Add column from examples...
55 Sales E Remove duplicates
a8 6 3E 1 Remove errors

Managmnt
r“-| Split column
‘JZ Replace values...
A Replace errors...
‘,‘§§ Change type

HH Tran 1 column

Fill

Bh unp
Bn unp

umns

ier columns
% Unpivot only selected columns

Efl Ranama

Group by in Power Query

»
g
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In the Group-by window, you will see the “Use Fuzzy Grouping” option.

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

Basic O Advanced

Group by

| Department ~ |

New column name Operation Zalinn
ICount l ICount rows

v Use fuzzy grouping

Fuzzy group options

s [

Fuzzy Grouping in Power Query and Power Bl

Enabling the fuzzy grouping will result in the grouping as below;

E AB(: Department [~] 135 Count [+ | E table
nft n Techn 2| [Table]

1

Fuzzy grouping’s result in Power Query

As you can see in the above screenshot, the three values of “Management,” “Mangmt,”
and “Managmnt” are all grouped into one.

Similarity Algorithm
This is possible because Fuzzy grouping uses an algorithm to find the similarity threshold

of text values. The algorithm is based on Jaccard Index, which is
explained here[https://en.wikipedia.org/wiki/Jaccard index].

Performance Aspect

Be careful whenever you use Fuzzy Merge or Fuzzy Grouping. Any fuzzy operation on
the dataset will bring a huge performance impact to the data processing. The reason is
that every text value has to be compared with every other text value in the table, the
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similarity threshold of the two has to be calculated (based on the algorithm above), and
then if passes the similarity threshold merge into a group. This process is a very time-
consuming process. Especially with more rows in the data table, you will feel it much
more.

My suggestion is to first perform normal grouping on the items that match and then, for
the non-matching items, perform the fuzzy operation.

Fuzzy Grouping Options

The default threshold for Fuzzy Grouping is 0.8, which means 80% similarity.

Use fuzzy grouping

Fuzzy group options

Similarity threshold (optional) ¢
0.8

[ Show similarity scores .7

Transscomrat ontab = cptonah

Similarity threshold for Fuzzy grouping in Power Query

You can change the options such as Ignore case or Similarity threshold. For example, if |
change the similarity threshold to 1, It means 100% matching. This will result in seven
groups.

A ﬁ Table.FuzzyGroup(#"Changed column type"”, {"Depi
v IgnoreSpace = true, Threshold = 1])
E ABC Department i 133 Count F table E
1 | Information Technology 1| [Table]
2 | informatica technologica [Ta
3 | Management
4 Mangmt
5 |Sales T:
6 |Sale

7 Managmnt

The lower the similarity threshold, the more matching of non-similar values. For
example, 0.92 similarity threshold will give me the below
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f\' Table.FuzzyGroup(#"Changed column type”, {"De
IgnoreSpace = trus, Threshold = 8.92])

E A.E‘C Department b g 113, Count ’T table ’;l

1 Information Technology

Management

4 Mangmt

| setting the similarity threshold for fuzzy grouping

If you want to set other settings for the Fuzzy Grouping, here is what they mean;

Power Query Functions

Option Acceptable Description
Value

Threshold avalue if the similarity of the two text values is more than the
between threshold, it will be considered a successful match. Value 1.00
0.00 to means exact match.
1.00

Ignore Case true/false  If you want the similarity algorithm to work regardless of the

upper or lower case letters, then select this option.

Group by true/false  If you want the similarity algorithm to work regardless of the
combining text number of spaces in the text, then select this option.

parts

Transformation table This is like a mapping table. Let’s check it out a bit later in this
Table chapter. 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
a Power Query Function that does the Fuzzy Grouping:

Table.FuzzyGroup
If you use these two functions directly in the M script, you will have some parameters to
set;
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ﬁ Table.FuzzyGroup

Table FuzzyGroup

Groups rows in the table based on fuzzy matching of keys.

Enter parameters

@ table *

ABC *
123 key

l

E aggregatedColumns *

B] options

function (table as table, key as any, aggregatedColumns as list, optional options as record) as table

Table.FuzzyGroup Function in M

Transformation Table

The transformation table works as a mapping table. Read more about it in the first
chapter of this part of the book on Fuzzy matching.

Transformation Tabe

Summary

. i3ID ~ | A% Name ~ | AB. Department ~ | AB 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

A% From

Information Technology

Sales

Management

Fuzzy Grouping is a very helpful option if you are dealing with dirty data. Fuzzy grouping
is easy to apply. However, it comes with a performance cost. Ideally, you have to make
sure the data comes clean before doing the transformation, which means applying the
right process to get the clean data. However, sometimes when you need the
transformation, you can use it. In this chapter, you learned about that.

RADACAD
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Chapter 17: Fuzzy Clustering in Power Bl
using Power Query: Finding similar values

19 POWer0
19 Simils

RADACAD

I have written two chapters about fuzzy operations in Power Bl and Power Query; fuzzy
matching in Power Bl[https://radacad.com/fuzzy-matching-in-power-bi-and-power-
query-match-based-on-similarity-threshold] and fuzzy
grouping[https://radacad.com/fuzzy-grouping-in-power-bi-using-power-query]. The
methods above involve transforming the data with a fuzzy operation. However,
sometimes you just want to know the similarity of values or, let’s say, in other words,
find the clusters. Finding the clusters may help you in further transformation. This
operation can be done using Fuzzy Clustering in Power Query inside Power BI. Let’s see
how it works.

Sample input and requirement
Let’s say we have a table like below;

“source” table, which is the data of employees and their departments. Notice that the
Department field has data quality issues. We have department values such as “Sales”
and “Sale.” Or another example is “Managmnt” and “Management.”
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LI 1233 ID v | AB Name ~ AP Department -
1 1 Mike Anderson Information Technology

2 2 Antonio Martin informatica technologica

3 3 John lefferson Management

4 4 Joe McCarthy Mangmt

5 5 Paolo Adrian Sales

6 6 Antony Page Sale

7 7 Brian Farmer Managmnt

We want to find out how similar values are to each other, or let’s say, how many
clusters of similar values we have.

Power Query Online

At the time of writing this chapter, this option is only available in Power Query online. It
surely will be available in other Power Query options on desktop such as Power Bl
Desktop and Excel in the future. But if you want to try it and online is the only option,
you need to create a new dataflow inside an organizational workspace for it, then create
a new entity. Instruction for that is available in the previous chapter about Fuzzy
Grouping.

Fuzzy Clustering

Performing fuzzy clustering is very similar to fuzzy grouping, with the difference that
the output is not grouped.

To perform a fuzzy clustering, go to Add Columns in the Power Query Editor and select
the Cluster values. Remember that you have to select the column on which you want to
perform clustering beforehand.

]
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s,.! | Power Bl the new v2 sample

2

Home Transform Add column View Help
~ 1 [ Conditional column P
& B B [24

'
@; Index column v

A

Column from Custom Invoke custom Format Cluster
examplesv column  function IC) Duplicate column v ‘,bé Parse v values

f?g Extract v

General From text From number

Queries [1] <

E Query
| cuer v
] ]
csv Use first row as h.. Change type I
A ﬂ Table.TransformColumnTypes(#"Promoted headers”, {{"ID", Int64
CBae ks o] @
1 LALY ers: nformation Technology
2 2 informatica technologica
3 3 Management
4 4 Mangmt
5 5 Sales
6 6 A y Page Sale
7 7 | Brian Farmer Managmnt

Add a fuzzy cluster column in Power Query

You can simply then set a name for this new column and click on OK.

Cluster values @

Specify the column to create the clusters from.

Column

| Department

New column name

Department Cl_‘sters{

Fuzzy cluster options

0 (o

Fuzzy cluster column name

This simply gives you an output as below with a new column showing the cluster values;
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12310 [v B Name v | - Department
Mike Anderson nformation Technology
2 | Antonio Martin nformatica technologica
3 |John Jefferson Management

: Finding similar values

v A_B(_- Department Clusters | v
Information Technology
Information Technology

|Management

Mangmt

Brian Farmer | Managmnt

Management

| Management

cluster value column added to the table

I have color-coded the result above so that you can understand it simpler. There are
three cluster values in the Department Clusters column; Information Technology,
Management, and Sales. Power Query finds out that the values in the Department

column are similar to these three main clusters.

Similarity Algorithm

This is possible because Fuzzy clustering uses an algorithm to find the similarity

threshold of text values. The algorithm is based on Jaccard Index, which is
explained here[https://en.wikipedia.org/wiki/Jaccard index].

Performance Aspect

Be careful whenever you use Fuzzy Merge, Fuzzy Grouping, or Fuzzy Clustering. Any
fuzzy operation on the dataset will bring a huge performance impact to the data

processing. The reason is that every text value has to be compared with every other text
value in the table. The similarity threshold of the two has to be calculated (based on the
algorithm above). This process is a very time-consuming process. Especially with more

rows in the data table, you will feel it much more.

Fuzzy cluster options

If you want to customize the fuzzy clustering’s setting, you can expand the fuzzy

options.

RADACAD
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- Fuzzy cluster options

Similarity threshold (optional)

—o0

Ignore case
Group by combining text parts (7
[ Show similarity scores

Trarasarmat oo table optional

Fuzzy cluster options

Show Similarity Scores

This option is perhaps the most useful thing in fuzzy clustering. You like to know the
cluster values, but most importantly, you like to know the similarity of each value to the
cluster value. That is why the show similarity scores will do.

Show similarity scores (7

show similarity scores in fuzzy clustering

It will add a new column to your output with a similarity score between 0 to 1.
@ 123 ID ‘v i ,ﬂ.pr Name || AE\ Department v ;‘,’1:_,_ Department Clusters | v 1,2 Department_Department Clusters Similarity | v
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Similarity scores based on fuzzy clustering

The similarity scores are very helpful. It helps you to fine-tune the next similarity
threshold based on your data values. | often use this option myself before applying fuzzy
merge or fuzzy grouping.

Similarity threshold

The default threshold for Fuzzy clustering is 0.8, which means 80% similarity.

Similarity threshold (optional)

——0

Similarity threshold for Fuzzy clustering in Power Query

You can change the options such as Ignore case or Similarity threshold. For example, if |
change the similarity threshold to 1, It means 100% matching.

f‘ ——

nt Clusters®, [IgnoreCase = true, IgnoreSpace = true, SimilarityColumnName =

~ | A Department Clusters | v | 1.2 Department Department Clusters Similarity | v
Information Technology

nformatica technoiogica

The lower the similarity threshold, the more matching of non-similar values. For
example, 0.92 similarity threshold will give me the below

SfKoTe

lumn(#"Changed column type”, "Department”, “Department Clusters”, [IgnoreCase = true, IgnoreSpace = trus, SimilarityColumnName =
Clusters_Sim , Threshold = @.92])

=Ry v | A Name ~ | 4% Department ~ | B Department Clusters | v | 1.2 Department Department Clusters Similarity | v

setting the similarity threshold for fuzzy grouping

If you want to set other settings for the Fuzzy clustering, here is what they mean;

b ]
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Power Query Functions

In addition to the option added in the graphical interface of Power Query, we also have
a Power Query Function that does the Fuzzy clustering:

Table.AddFuzzyClusterColumn
If you use these two functions directly in the M script, you will have some parameters to
set;

j} Table.AddFuzzyClusterColumn

Table.AddFuzzyClusterColumn

Adds a new column with representative values obtained by fuzzy grouping values of the specified column in the table.
Enter parameters

[ table *

function (table as table, columnName as text, newColumnName as text, optional options as record) as table

Table.AddFuzzyClusterColumn Function in M

Summary

Fuzzy Clustering is normally the step | do myself before fuzzy grouping or fuzzy
matching. The showing similarity scores can help you to fine-tune the similarity
threshold and then use that to perform further operations. Fuzzy clustering is easy to
apply. However, it comes with a performance cost. Ideally, you have to make sure the
data comes clean before doing the transformation, which means applying the right
process to get the clean data. However, sometimes when you need the transformation,
you can use it. In this chapter, you learned about that.
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Part 4: Parameters and
Custom functions
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Chapter 18: Power Query Parameters Vs.
What If Parameters: Power Bl

Implementation Use Cases

# | [ = | PQParameters change source { Power Query Editor

Home Transform Add Column View Tools
- x T

=

Power Query
Parameter

]
~
| RS
Refresh
Preview ™

A ‘ \'1 ——
L) | I - —

Paramete

New Query

What If
Parameter

Many Power Bl users are unaware that Power Query parameters and What-if
parameters serve different purposes. In this chapter, | am explaining the differences
between these two types of parameters and the use case scenarios for each.

Power Query Parameters

Power Query parameters can be created through Power Query Editor

# | |4 = | PQParameters change source { Power Query Editor ]

Home Transform Add Column View Tools
= F 1

x ’—L\ | ‘ { —\

mP O=== L &

s |
¢ &~
Close & New Recent  Enter Data source Manage Refresh
Apply >~ Source ¥ Sources ¥ Data settings Parameters || Preview *
Close New Query Manage Parameters
. Edit Parameters
Queries [3] = Table.:

New Parameter ]

! e se e =

However, their value can be changed even through Power Bl Desktop (or Power BI
Service)
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= Home Insert Modeling View Help
@ la @ [0HE & | B | b
. = G o | B |LS
Paste Py Get Excel PowerBl SQL Enter Recent Transform Refresh New  Text
Format painter | datav datasets Server data sourcesv data v visual  box
Clipboard Data ert

@ Transform data

I:% Data source settings

Edit parameters

Edit variables

What If Parameters

What If Parameters can be created only through Power Bl Desktop, using the Modeling
Tab

il DAX Start Demo - Power Bl Desktop

File Home Insert Modeling View Help
= H B
2 & =l Feye
? Q AR
Manage New Quick New New Ne Manage View Q8
I'E'EI\QF‘E"IPS measure measure column table parameter roies as set
Relationships Calculations What if Security
[lal

Values of What If parameters can be changed using the user selection of the slicer value.

Power Query Parameters Need Refresh Data

To see the result of a change in a Power Query parameter, you need to Refresh the
data or Apply Changes (which runs the refresh data). Without refreshing the data, you
won’t change the parameter value applied to the dataset.

e Home Insert Modeling View Help
- Bk , Ed B8
@lels BB R B B AR d e
Paste ~OPY Get Excel PowerBl SQL Enter Recent Transform Refresh New Text More New  Quick Publish
Format painter datav datasets Server data sourcesv datav visual box visualsv measure measure
Clighoard Data Quegies nsect Calaulations Share
[A There are pending changes in your queries that haven't been applied Apply changes X Visualizations

Filters on this page

Add data fields here
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What If Parameters Are Dynamic. No Refresh
Needed

What If parameters, on the other hand, are dynamic. The user doesn’t need to refresh
the data after making changes. After changing the value, the effect immediately
applies.

Power Query Parameters are Suitable for Changes in
the Data Transformation Layer

If you want to apply any changes dynamically in the data transformation layer, then
Power Query parameters are the answer. There are example use cases of using
parameters through this part of the book in the following chapters.

Here are a few scenarios that you can easily achieve using the Power Query parameters:

e Changing the database name, the Excel file path, or address of the data
source

e Changing table names, Excel sheets, etc

e Changing a set of transformations using a value coming from another
table

e or any other things in Power Query that you want to be dynamic.

What If parameters are for User Interaction

What If parameters, on the other hand, are useful for user interaction. You can easily
create a parameter that changes a value in a DAX expression using What If parameters.

Here are a few scenarios of What if Parameters use cases:

e Change a DAX measure calculation based on the selection of the user.
e Calculate rolling 12 months sales, rolling six months, rolling two months,

etc

e , changing the selected measure visualized in the visualization using a
slicer

e or changing anything in DAX measure expression dynamically by the
end-user.

Not Recommended Use Cases

It is recommended to use Power Query parameters to make the data transformation
dynamic and the What-if parameter to make DAX expression dynamic. It is not
recommended to do it the other way around. Here are some bad practices:
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e You are using What If parameters to change the server address from
Dev to Test or Prod. Because that means you need to load the entire
data first into Power Bl for all the environments, then apply what-if
parameters on it. This is something you need to do with Power Query
parameters.

e | am using What if parameters to change the source Excel file or folder.
Exactly similar to the above example.

e Using Power Query Parameters for user interaction. Because after
changing the value, the user needs to refresh the dataset, and often
they don’t have access to do this action.

Two Different Types of Parameters, Two different
Purposes

The bottom line is that there is no BETTER type of parameter here. | use these two types
of parameters in every Power Bl solution.

Power Query parameters are for applying changes in the data source
or data transformation dynamically. What If parameters are for user
interaction to change a calculation dynamically.

You cannot use one instead of the other. It is like saying you would build a house with
only a roof and no walls, or only with walls and no roof. Neither is possible. You need
both to build a complete dynamic solution.
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Chapter 19: Custom Functions Made Easy
in Power Bl Desktop

Queries [3]

4« Ml GetHolidays [3] Enter Parameter
@ Table 0 Example Year

i Get

Bl Other Queries

function (Year as text) as any

With recent updates of the Power Bl Desktop, creating custom functions is made easier
and easier every month. In this chapter, you will learn how easy it is to create a custom
function now, the benefits of doing it in this way, and the limitations of it.

What is Custom Function?

Custom Function, in simple definition, is a query that is run by other queries. The main
benefit of having a query run by other queries is that you can repeat many steps on the
same data structure. Let’s see that as an example: The website below listed public
holidays in New Zealand:

http://publicholiday.co.nz/[http://publicholiday.co.nz/]

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-holidays-
2016.html[http://publicholiday.co.nz/nz-public-holidays-2016.html]
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s K,|a 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
7 Day after New Year's January, Saturday 2nd
Day (observed Monday 4th)
Wellington January, Monday 25th
Y| Anniversary W Tweet
v | Auckland Anniversary  February, Monday 1st [ 1o Like 1.8 | share |
v | Nelson Anniversary February, Monday 1st G+ | 136
_» | Waitangi Day February, Saturday 6th

You can simply use Power Bl Get Data from the 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 the 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 Custom Function comes to help.

Benefits of Custom Function

e Re-Use of Code

e Increasing Consistency

e Reducing Redundancy
With a Custom function, you are able to 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 multiple copies.
You can call this function from everywhere in your code. And you are reducing
redundant steps, which normally cause extra maintenance of the code.

How to Create Custom Function?

Well, that’s the question | want to answer in this chapter. 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 on that page, that will be included as well. Let’s see how it works.
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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 holidays' table on every page and returns that in proper format of Date data type
and Text for the description of the holiday. We can do that for one of the years (it
doesn’t matter which one). | start with the year 2016, which has this URL:

http://publicholiday.co.nz/nz-public-holidays-
2016.html[http://publicholiday.co.nz/nz-public-holidays-2016.html]

Open a Power Bl Desktop and start by Get Data from Web

| & ~ = | Untitled - Power Bl Desktop

Home View Modeling

P

< 7
op. - 7
Paste _ Get Recent  Enter Edit
Format Painter | pata~ |Sources~ Data  Queries~
Clipboard Most Common ta
@ Excel

SQL Server

Analysis Services

OData Feed

Use the 2016’s web address in the From Web page;

From Web

@ Basic Advanced

Enter a Web page URL

URL
httpy//publicholiday.co.nz/nz-public-holidays-2016.ntml

In the Navigator, you can see that Table 1 is the table containing the data we are after.
Select this table and click Edit.
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O X
Navigator
pel Table View Web View
Display Options 2 Table 1 ©
< HTML Tables [1] Column1 Column2 Column3
¥ [ Table 1 Holiday Date
A

4 Suggested Tables [3]

New Year's Day

January, Friday 1st

OB Table2 Day after New Year's Day January, Saturday 2nd {observed |
Wellington Anniversary January, Monday 25th

O Table3
Auckland Anniversary February, Monday 1st

O Table4

Add Table Using Bxamples

Neison Anniversary
Waitangi Day
Taranaki Anniversary
Otago Anniversary
Good Friday

Easter Monday

Easter Tuesday ?
Southland Anniversary
Daylight Saving ends
Anzac Day

Queen's Birthday

February, Monday 1st

February, Saturday 6th (observed
March, Monday 14th

March, Monday 21st

March, Friday 25th

March, Monday 28th

March, Tuesday 25th

March, Tuesday 29th

April, Sunday 3rd

April, Monday 25th

June, Monday 6th

This will open the Query Editor Window for you. You can now make some changes to
the query. For example, remove the first column.

A

= Table.TransformColumnTypes(#"Extracted Table From Html",{-

. & Column1 ~ | aB- Column2 ~ | aB. Column3
E‘ CO [ =
1 B Copy [
Ol
2 Remove ary, Friday 1st
3 Remove Other Columns ary, Saturday 2nd (observ
4 Duplicate Column ary, Monday 25th
5 f.4 Add Column From Examples... fuary, Monday 1st
6 . Fuary, Monday 1st
Remove Duplicates ki 4
7 ruary, Saturday 6th (obser
Remove Errors
8 ich, Monday 14th
9 Change Type ich, Monday 21st
10 Transform ch, Friday 25th
1 1 Renlare aliar ich. Monday 28th

The first column was an empty column which we removed. Then you can Use the First
Row as Headers (from the Transform tab). Now you can see two columns; Holiday (the
description of the holiday) and Date.
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1. A% Holiday

i ABC Date

New Year's Day

Day after New Year's Day

Wellington Anniversary

4 Auckland Anniversary
Neison Anniversary

5 Waitangi Day

7 Taranaki Anniversary

}  Otago Anniversary

3 Good Friday

0 Easter Monday

1 Easter Tuesday ?

2 Southland Anniversary

Daylight Saving ends

& w

Anzac Day
5 Queen's Birthday
6 Daylight Saving starts

8 Hawke's Bay Anniversary

9 Labour Day

0 Mariborough Anniversary

1 Canterbury Anniversary

2 Westland Anniversary

3 Chatham Islands Anniversary

Christmas Day

[VRES

Boxing Day

South Canterbury Anniversary

January, Friday 1st

January, Saturday 2nd (observed Monday 4th)
January, Monday 25th

February, Monday 1st

February, Monday 1st

February, Saturday 6th (observed Monday 8th)
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 31st

November, Friday 11th

November, Monday 28th

November, Monday 28th

December, Sunday 25th (observed Tuesday 27th)

December, Monday 26th

The date column is the Text data type, and it doesn’t have the year part in it. If you try
to convert it to the Date data type, you will either get an error in each cell or an
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 the Manage Parameters menu option in Query
Editor, and select New Parameter.

i ¥ | UNUTEQ - FOWET LUery taror
Home Transform Add Column View Tool
= - =
R DE R BE
5 == K o
New Recent  Enter Data source Manage

Source ¥ Sources v Data settings Parameters v|} |

New Query Manage Parameters

Edit Parameters

New Parameter
Ac Holi

Create a new parameter that can be
referenced by other queries in this
file.

ible 1

New Yez

Day afte

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.
164

b ]
ot

https://radacad.com



Chapter 19: Custom Functions Made Easy in Power Bl Desktop

Manage Parameters

New Name
A’c Year x Year

Description

¥ Required

Type

Text .
Suggested Values

Any value

Current Value
2016

After creating the Parameter, you can see that in the Queries pane with the specific icon
for the parameter.

Apply~  Source~ Sources~ Data settings Parameters~  Pre
Close New Query Data Sources  Parameters
Queries [2] <

Current Value

] Table 1 2016

Year (2016)

Manage Parameter

Now we can add a column in Table 1 with the value from this parameter. Click on Table
1, and from Add Column menu option, click on Add Custom Column.

@ | | €~ 5 | Untitled - Query Editor 2
“ Home Transform V|ew

2 Conditional Column ./ Merge Columns
[Iﬂ = adc )

£ Index Column + T SSedract ~

Custom [Invoke Custom Statistics Standa

Format
Function LCfDuplicate Column - 5% Parse v

From Text

General

Queries [2]

FH Table 0 ~
January, Friday 1st

E January, Saturday 2nd
January, Monday 25tF

Name the Custom column as Year, and write the expression to be equal Year (remember
names in Power Query are case sensitive)
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Add Custom Column

New column name 3
| vear " Name of Column I

Custom column formula

=Year 2 -
T/ Parameter
Name

Now you can see the year value added to the table. | have also changed its data type to
be Text

| . ABC Holiday
Il New Year's Day January, Friday 1st 2016
PAN Day after New Year's Day January, Saturday 2nd (observed Monday 4th) 2016
ERN Wellington Anniversary January, Monday 25th 2016
O Auckland Anniversary February, Monday 1st 2016
Rl Nelson Anniversary February, Monday 1st 2016
[(J Waitangi Day February, Saturday 6th (observed Monday 8th) 2016
FAll Taranaki Anniversary March, Monday 14th 2016
I3l Otago Anniversary March, Monday 21st 2016
I Good Friday March, Friday 25th 2016
Easter Monday March, Monday 28th 2016
Easter Tuesday ? March, Tuesday 2Sth 2016
Southland Anniversary March, Tuesday 29th 2016
Daylight Saving ends April, Sunday 3rd 2016
ANZAC Day April, Monday 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
v Artnbne Lnndac 2Aeh an1c

Now that we have created Parameter, we can also use that parameter as an input to the
query’s source URL.

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 1 query is selected, in the list of Steps, click on the Setting icon for Source
step
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uery

w

ettings

©
X

4 PROPERTIES
Name

All Properties

4 APPLIED STEPS

Source D

Extracted Table From Html R
Changed Type
Removed Columns
Promoted Headers -r
Changed Typel

X Added Custom 4+

This will bring the very first step of the query where we get data from the web and
provided the URL. Not in the top section, change the From Web window to Advanced.

X
From Web

Enter a Web page URL.

URL parts

ABC ~ || http://publicholiday.co.nz/nz-public-holidz
A8 -

Add Part

URL preview

http//publicholiday.co.nz/nz-public-holidays-2016.html
Open file as

Html Page
Command timeout in minutes (optional)

HTTP Request Header Parameters (optional)

Add Header

OK Cance!

The advanced option gives you the ability to split the URL into portions. What we want
to do is to put Text portions for the beginning and end of the string and make the year
part of it dynamic coming from the URL. So Add another part, and put the setting as
below;
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From Web

Basic @® Advanced

Enter a Web page URL

httpy//publicholiday.co.nz/nz-public-holidays-{Year}.html

The configuration above means that in the first part of the URL, we put everything
before 2016, which is:

http://publicholiday.co.nz/nz-public-holidays-

The second part of the URL is coming from parameter, and we use the Year parameter
for that

the third part of the 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 the 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 parameters in the source of the query, we can convert it to function—Right-
click on the Table 0 query and select Create Function.
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Queries [2] £ f
E Table 1 <html xmlIns="http://A
(8 vear(2016) E® Copy Holic
t hical”
htm
X Delete b
iewp
=] Rename T
iv="C
@ Enable load descri
Include in report refresh keywc
="og:
EE Duplicate . e
="og:
(@ Reference .
="og:
Move To Group > Flog:
A ="og:
Move Down
- cut ic
Create Function...
- type:
type:
L1 Advanced Editor type:
THD Properties... type:
ZNAK FEI="apple-touc

ST

Name the function as GetHolidays and click on OK.

Create Function

Enter a name for the new function.

Function name

GetHolidays

oK Cance

You will now see a group (folder) created with the name of GetHolidays, including three
objects; main query (Table 1), Parameter (year), and function (GetHolidays).

m

Wi

Queries

! < fx = (Year as text) => let
4 GetHolidays [3]

Fl Table 1

Year (2016) Yfar

fx GetHolidays

Other Queries nvoke

Enter Parameter

function (Year as text) as any

The function itself is marked with the 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.
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All that 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 the 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 their own and can’t be discussed in this chapter. All | can tell
you for now is that Generators are functions that generate a list. For this example, |
want to create a list of numbers from 2015 for five years. So I'll use the List—numbers
generator function for that. In your Query Editor Window, create a New Source from the
Home tab, and choose Blank Query.

This will create a Query1 for you. Click on Query1 in the Queries pane, and in the
Formula bar type in the below script:

= List. Numbers(2015,5)
@ | | €~ = | Untitled - Query Editor
“ Home Transform Add Column View
[=X Eﬁ [‘1 T_‘ ‘—11 %‘ Dj Properties
(A ol === L™ = L} Advanced Editor
Close & New Recent  Enter Data source Manage Refresh
Apply~  Source~ Sources~ Data settings Parameters v  Preview 7] Manage ~

Close New Query Data Sources  Parameters Query

Queries [4]

4 Ml GetHolidays [3]
@ Table 0 Example

F
4 M Other Queries [1]
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]

<« GetHolidays [3]
@ Table 0 Example

8
F

4l Other Queries [1]
Queryl

This is a List and can be converted to Table simple from the List Tools menu option.
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Home

F ;
Transform Add Column View Transform
—)

Items v

Queries [4]

4 M GetHolidays [3]
@ Table 0 Example

fx
4« M Other Queries [1]
| Queryl

_-‘V: B [-f Remove Duplicates 2|

Keep Remove
Items v

Manage ltems

X0
(}Z Reverse Items il )2
Statistics

-

Sort Numeric List

= List.Numbers(2¢

Convert this to Table with all default settings, and now you can see a table with
Columni, which is the year value. Because the value is a whole number, | have changed
it to Text as well (to match the data type of parameter).

Consuming Function

It is easy to consume a function in Query Editor from a table. Go to Add Columns, and
click on Invoke Custom Function option.

1 | H = | Untitled - Power Query Editor

Transform

Ed  Ei

Column From Custom
Examples v Column

[EA

nvoke Custom
Function

General

Queries [4]

4 GetHolidays [3]
[ Table 1
Year (2016)
Jx GetHolidays

4 Other Queries [1]
E Queryl

<

Add Column View Tools Help
=) Conditional Column -A':,/(;' Merge Columns
. Index Column ~ T S Exract v
_ Format _ Statisti
(7 Duplicate Column v 5= Parse v
From Text
71 = Table.TransformColumnTypes (#"Ct
. A% Columnl -
1 2015
2 2016
3 2017
4 2018
5 2019
6 2020
7 2021

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.

.

RADACAD
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Invoke Custom Function
Invoke a custom function defined in this file for each row.

New column name
GetHolidays
Function query
GetHolidays

Year

3 - || Columnt

oK | Ca"ce:l

Now when you click on OK, you may see a warning about data privacy. Click on
continue;

dion Duplicate Column o Parse R Information r
ieneral From Text From Number From Date & Time
< 'x = Table.AddColumn(#"Changed Type", "GetHolidays", each GetHolidays([Columnl]))
I Information is required about data privacy. ‘ Continue ‘

This is because you combining multiple data sources, click on Ignore the privacy level,
and continue.

Privacy levels

The privacy level is used to ensure data is combined without undesirable data transfer. Incorrect
privacy levels may lead to sensitive data being leaked outside of a trusted scope. More information
on privacy levels can be found here.

W Ignore Privacy Levels checks for this file. Ignoring Privacy Levels could expose sensitive or confidential

data to an unauthorized person,

@ @

Save Cance’

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, the value of Column1 in each row. If you
click on a blank area of a cell with a Table hyperlink, you will see the table structure
below.
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. ABC Columnl ‘ ;gg Holidays

Holiday

New Year's Day

January, Sunday 1st (observed Tuesday 3rd)
Day after New Year's Day January, Monday 2nd 2017
Wellington Anniversary January, Monday 23rd 2017
Auckland Anniversary January, Monday 30th 2017
Nelson 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 18th 2017
Southland Anniversary April, Tuesday 18th 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

Interesting, isn’t it? It was so easy. All done from GUI, not a single line of code to run this
function or pass parameters, things made easy with custom functions.

Editing Function

If you want to make modifications in function, you can simply modify the main query
(Table 1 Example). For example, let’s create a full date format from that query in this
way;

Click on Table 1 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 these columns respectively);
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. A% Holiday Day M 5 year [
A New Year's Day January Friday 1st 2016
Pl Day after New Year's Day January Saturday 2nd (observed Monday 4th) 2016
ERll Wellington Anniversary January Monday 25th 2016
Bl Auckland Anniversary February Monday 1st 2016
B3l Nelson Anniversary February Monday 1st 2016
[SJll Waitangi Day February Saturday 6th (observed Monday 8th) 2016
WAl Taranaki Anniversary Aarch Monday 14th 2016
[l Otago Anniversary March Monday 21st 2016
[*Bl Good Friday March Friday 25th 2016
AVl Easter Monday March Monday 28th 2016
IR Easter Tuesday ? March Tuesday 25th 2016
APl Southland Anniversary Aarch Tuesday 29th 2016
AER Daylight Saving ends April Sunday 3rd 2016
S ANZAC Day April Monday 25th 2016
ARl Queen's Birthday June Monday 6th 2016
R[Sl Daylight Saving starts September Sunday 25th 2016
ANAl South Canterbury Anniversary September Monday 26th 2016
A Hawke's Bay Anniversary October Friday 21st 2016
Il Labour Day October Monday 24th 2016

POVl Marlborough Anniversary October Monday 31st 2016

PANN Canterbury Anniversary November Friday 11th 2016
Pl Westland Anniversary November Monday 28th 2016
PER Chatham Islands Anniversary November Monday 28th 2016

pLS Christmas Day December Sunday 25th (observed Tuesday 27th) 2016
pARl Eoxing Day December Monday 26th 2016

Now, if you go back to Query1, you will see changes in the results table immediately.
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................ N g Sy e | P | ———_ —————"

ABC coumn1 | i‘gg Holidays

Holiday

New Year's Day January Sunday 1st (observed Tuesday 3rd)

Day after New Year's Day January Monday 2nd 2017
Wellington Anniversary January Monday 23rd 2017
Auckland Anniversary January Monday 30th 2017
Nelson 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 18th 2017
Southland Anniversary April Tuesday 18th 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 2017

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 the below message:

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?
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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 the chapter related to the Enable load later in this book, 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;

Queries [4]

4l GetHolidays [3]

Enable Load

Include In Report Refresh

E® Duplicate

[  Reference

Move To Group
Move Up

Move Down

Create Function

Parameterized URLs

Custom Functions that use parameterized URLSs (like this example) cannot be scheduled
to refresh in Power BI. That’s a big limitation which | hope to be lifted very quickly.

The Example at the End

I have made some other changes and changed the data type to the Date format. Now
the final query, which is an expanded table from all underlying queries, includes all
public holidays. I'll leave that part to you to continue and build the rest of the example.
For that functionality, you need to use Expand;
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xpand Aggregate

(Select All Columns)

Use original column name as

I, List may be incomplete.

and here is the final result;

. 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 New Year's Day 1/2/2017
Wellington Anniversary 1/23/2017
Auckland Anniversary 1/30/2017
Nelson Anniversary 1/30/2017
Waitangi Day 2/6/2017
Taranaki Anniversary 3/13/2017
Otago Anniversary 3/20/2017
Daylight Saving ends 4/2/2017
Good Friday 4/14/2017
Easter Monday 4/17/2017
Easter Tuesday ? 4/18/2017

Summary

In this chapter, 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 written a 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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Chapter 20: Change the Source of Power BI
Datasets Dynamically Using Power Query
Parameters

GERDEDR BD -
N 1
aEE -
tial Jl- .
= e
® "
RADACAD .
Count of rows i
Database
AdventureWorksDW2012 60.40K Count of rows
Database
_ AdventureWorksDW2017B... 247.39M

- 1

Parameters in Power Query are useful for many scenarios when you want to do
something dynamic in the data transformation process. | have previously explained how
helpful they are in creating a custom function. In this chapter, | am showing you another
useful way of using Parameters to create dynamic datasets, that you can change the
source or anything else using it instead of opening your Power BI file each time and
republish.

Parameters in Power Query

Parameters in Power Query are a useful way to change values dynamically in your Get
Data and Transform process. Parameters can be used to change values without opening
the Power Query (Transform Data) window in the Power Bl Desktop, and they are
helpful even in the Power BI Service in a way that you can change values manually
without the need to open PBIX file in the Desktop and re-publish it.
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Add Column view 100l¢

- 75‘

—J

= L Ol
er Data source Manage R
ta settings Parameters ¥, Pr

Manage Parameters

Edit Parameters
=T
New Parameter

. % SalesAmount

Parameters in Power Query can be used in many different scenarios. One of the most
common examples of using parameters is to use them for creating custom functions.
Let’s in this chapter focus on one of the challenges that can be easily resolved with
parameters.

Changing Data Source Dynamically

Imagine a scenario like this: You have connected to a data source using Power BI. That
data source can be anything (a SQL Server or Oracle database, a folder, a file, a web API
address, etc.). You created your Power Bl report and then published the file to the
service, and now you want to change the data source of the same type. However, the
new data source is exactly similar to the old one in terms of structure. So all you need to
do is just change part of the source connection (the database name, or the file name, or
folder path, or the API URL, etc.). You can do these with changing values in Power Query
Editor window. But that means you need to open the file in Power Bl Desktop, change
the value, save and re-publish it into the service. To avoid these extra steps, you can use
Parameters. Let me walk you through it.

The process below is explained on a database source, but the same process can be used
for ANY type of data source with slight modifications.

Getting Data from SQL Server Database

I have a Power Bl report reading data from a SQL Server database called
AdventureWorksDW2012.
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GhBBELR B 4EdE BEE o

Get  Excel PowerBI| SQL [Enter Recent Transform Refresh New  Text More New Quick Publish
datav datasets [Server | data sourcesv data v visual  box visualsv measure measure

Data Queries Insert Calculations Share

SQL Server database

Server ©

A~ || |

Database (optional)
A ~ \AdventureWorksDWZOﬁ[ ‘

Data Connectivity mode ©
® Import
DirectQuery

> Advanced options

OK Cancel

I have select FactinternetSales from this database and showed the count of rows from
this table in a visual in the Power Bl report:

Count of rows

60.40K

Making the database name Parametric

I have a similar database to this one under the same server, but with a different name,
which has a FactinternetSales table under it, but a much bigger version of it:

Object Explorer
Connect~ ¥ ¥ ¢ M
= @ . (SQL Server 14.0.2027.2 - AzureAD\RezaRad)
= Databases

£y System Databases

+ Database Snapshots

+ [ AdventureWorks2012

@ W AdventureWorksDW2012

@ W AdventureWorksDW2017BIG
7 [ AdventureWorksLT2012

+ i@ ReportServer

7 W ReportServerTempDB

— _JEOERR e

I build my report on the AdventureWorksDW2012, which is much smaller (or you might
do it on your DEV database server to make the process of development faster). But after

180 i https://radacad.com



Chapter 20: Change the Source of Power Bl Datasets Dynamically Using Power Query Parameters

publishing it, | want the report to be plugged into the AdventureWorksDW2017BIG
database and get data from there. So | will use parameters like below.

Create the parameter for the database name

The first step is to create the parameter under the Power Query Editor window (this
parameter is different from What IF parameters in Power Bl Desktop)

# | [ = | PQParameters change source 1 Power Query Editor
“ Home Transform Add Column View Tools

=X p—

-t -
Close & New  Recent Enter Data source Manage Refresh
Apply >  Source ¥ Sources ¥ Data settings Parameters ¥ Preview *

Close New Query Manage Parameters

0o 1 Edit Parameters
leries |3

d L = Table.

RN SN ST

Then set the parameter name, data type, and the default value:

Parameters
Red | name
A% Database x Database
Description
¥ Required

Type
Text

Suggested Values

Any value

Current Value

AdventureWorksDW2012

Using the parameter as the source database

Now you can go to the query that you want the source of that to be dynamically
changing, click on the source step to set the database name.

Query Settings X

4 PROPERTIES
Name

FactinternetSales

All Properties

4 APPLIED STEPS

Source D
ksl
ksl

Navigation

Removed Other Columns

You can then change the database to come from a parameter
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SQL Server database

Database tion

Parameter |

New Parameter

And then set the parameter you have created in the previous step there. That's it all
done. Easy and fast.

Bonus Step: Showing the database name in the report
If you also like to show the database name on the report page, you can create a new
blank query,

7 DimDepartmentGroup
Past |R DimEmblovee
New Query » B Excel
New Parameter... SQL Server
Analysis Services
5] Text/CSV
= Web
OData feed
[ ) Blank Query
More...

New Group...

Collapse All

PRARIRTSA

Write the expression below in the formula bar:

=Database

The “Database” in the above script is my parameter name. If your parameter name has
space or other special characters in it, then you might try this way: #” Database name.”
For more information, read the chapter about the basics of M scripting.

Now you have a new query with the value of this parameter in it.

Convert Transform

(4‘\7‘6"76 [j‘} * i

T FactinternetSales AdventureWorksDW2012
Database (AdventureWorksDW...

A% Database Name

You can then use this value in a card visual in Power Bl report like the below example:
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Count of rows
Database

AdventureWorksDW2012 60.40K

Changing the value of parameters from Power Bl
Desktop

If you ever want to change the value of parameters in Power Bl Desktop, you don’t need
to open Power Query Editor for that. You can change it easily by clicking on Transform
Data and Edit Parameters

e Home Insert Modeling View Help
Cut b =
« | BLHEDEDR 0l [2]
Paste =Py Get Excel PowerBl SQL Enter Recent New  Text
Format painter datav datasets Server data sourcesv visual box
Clipboard Data ert

?/_] Transform data

[}gs Data source settings

| Edit parameters ’ ’

Edit variables

Please note that after changing the parameter value, you have to click on “Apply
Changes” to get the dataset refreshed and see the changes applied.

Changing the value of parameters in the Power Bl
Service

After publishing your Power Bl file to the service, you can go to the dataset settings
(under schedule refresh)

DATASETS

[ —]
PQ Parameters change source J £l
t refres 1 )34 8 AN

You can then expand the Parameters section under the dataset setting page and change
the value:
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Dashboards Workbooks

Settings for PQ Parameters change source

Last refresh succeeded: Fri Nov 22 2019 08:10:00 GMT+1100 (Australian Eastern Daylight Time)
Refresh history

»Gateway connection

»Data source credentials

4 Parameters

Database

[
IAdventureWorksDW201781g

Apply Discard

»Scheduled refresh
»Featured Q&A questions

»Endorsement

Extra Step: Sometimes, you might need to set up a
Gateway connection too

If your data source is an on-premises data source, then you need to set up the gateway
configuration[https://radacad.com/the-power-bi-gateway-all-you-need-to-
know] for that.

4 Gateway connection

To use a data gateway make sure the computer s anline and the data source s added in Manage Gatewdys f you te using an On-premises data
gateway 'standard mode. n ease se ect the correspond ng data sources and then click apply

Use a data gateway

-
Gateway Department Contact information  Status Actions

@  Reza Surface Reza@RADACAD.onmi.. @ -

Data sources included in this dataset:

SqlServer{"server":"." "database":"adventureworksdw2017
big”)

A\ You have no personal gateways installed.  Learn more

Add to gateway

Install now

Testing the Result

Now you can either refresh the Power Bl dataset in the service manually or schedule it
to refresh. Either way, you will get your report connected to a different data source
without editing your Power BI file!
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Count of rows
Database

AdventureWorksDW2017B... 247.39M

Summary

The method | showed here is useful in many scenarios. When you have the same data
structure of the same data source type, but on a different server, different database,
folder, file, API URL or etc. You can change that value easily with parameters without
the need to edit your Power BI file.

This method is also used a lot for scenarios of changing connections from DEV, UAT,
TEST, Prod environment without the need to make a lot of changes in the source code.
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Part 5: Performance
tuning
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Chapter 21: Watch Your Steps! Power
Query Performance Caution for Power BI

Watch your Steps!
Power Query
Performance Caution
for Power Bl

I work with Power Query transformations every day, 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.

Too Many Variables

This is a sample Power Query file in which that | do a very simple transformation. The
transformation is adding one to the existing number. However, in this sample, we are
doing it over 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 the performance you get
when you have too many variables (or, let’s say, steps) in Power Query.

Here is my sample query:
let
a0=0,
al=a0+1,
a2=al1+l1,
a3=a2+1,
/4

... // each variable used in the next variable with a plus one

B
at
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/4
a1808=a01807+1,
a1809=a1808+1,
01810=a1809+1,
al1811=a1810+1,
a1812=01811+1
in

al812

MANY variables defined, the logic is simple:
plus one to the previous variable, but for

thousands of variables

+/ No syntax errors have been detected.

The query above takes 15 minutes to run on my Surface Book 2 machine with a Core i7
CPU and 16GB memory! The 15 minutes that you cannot touch Power BI through it. It
will not respond to your actions, and you have to wait for that time to see the result
after that.

Oh! That is a long time for a query that just adds one value in every step, Isn’t it? Let’s
see the resource consumption in the system with Power Bl Desktop and Power Query
running. Here it is only halfway through:
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4] Task Manager - m} X
File Options View

Processes performance App history Startup Users Details Services

“ 96% 91%

Name Status CPU Memory
v| [l Power BI Desktop (10) 754% 7,117.4 MB 8
Gl Microsoft Power Bl Desktop 27.5% @ 6,029.1 MB

Microsoft Mashup Evaluation Container 183% 2533 MB
147%  256.0 MB

14.5% 253.5 MB

Microsoft Mashup Evaluation Container

Microsoft Mashup Evaluation Container

s
i
it
N e resource consumption even if B | Ll
B Cefsharp.Bro variable contains a single value, 0.1%| 1083 MB
B CefSharp.Bro but too many variables 0% | 599MB
B CefSharp.Browsersapproce 0% 3.7 MB
Console Window Host 0% 4.9 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 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 issues!

What is the Solution?

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!
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Query1 )

let

Variables combined, and reduced to only a few numbers

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 takeaway for this
chapter:

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 together, 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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Chapter 22: Not Folding; the Black Hole of
Power Query Performance

I- Query Folded Fully —I
SQL Server TsaL Power Query M
Database Seript .|||
Power BI
r Query Folded Partially _I

T-sQL
SQL Server Partial as much Power Query
Database as folding S M Script . '
allows

Have you ever thought does your Power Query Transformations happens on the data
source side (server-side) or the local memory (client-side)? When you use a relational
data source, the 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. For example, recently (I believe from the last few releases), Power BI
Desktop added a feature called Merge Columns. Merge Columns concatenate columns
to either create a new column or replace them with the new concatenated result.
Previously you could do the concatenation by adding concatenation simply

with & character. What you’ve done was adding a new custom column and writing M
expression to concatenate columns. 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, price of reducing the performance of Power Query and as a result,
Power BI! Merge Columns doesn’t support query folding, which means it will affect
performance badly. This chapter will show you how this causes 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.

Query Folding

I 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
the native query language of the data source (for example, T-SQL). In other words, when
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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],

Sales_SalesOrderHeader =
AdventureWorks2012{[Schema="Sales",Item="SalesOrderHeader"]}[Datal],

#"Added Conditional Column" = Table.AddColumn(Sales_SalesOrderHeader, "Custom”, each if
[SubTotal] >= 100 then "0" else "1")

in

#"Added Conditional Column"

And here is the folded version of that translated to native T-SQL query:

select [_].[SalesOrderID] as [SalesOrderID],
[_].[RevisionNumber] as [RevisionNumber],
[_].[OrderDate] as [OrderDate],
[_].[DueDate] as [DueDate],
[_].[ShipDate] as [ShipDate],
[_].[Status] as [Status],
[_].[OnlineOrderFlag] as [OnlineOrderFlag],
[_].[SalesOrderNumber] as [SalesOrderNumber],
[_].[PurchaseOrderNumber] as [PurchaseOrderNumber],
[_].[AccountNumber] as [AccountNumber],
[_].[CustomerID] as [CustomerlD],
[_].[SalesPersoniID] as [SalesPersoniD],
[_].[TerritoryID] as [TerritoryID],
[_].[BillToAddressID] as [BillToAddressiD],
[_].[ShipToAddressID] as [ShipToAddressID],
[_].[ShipMethodID] as [ShipMethodID],
[_].[CreditCardID] as [CreditCardID],
[_].[CreditCardApprovalCode] as [CreditCardApprovalCode],
[_].[CurrencyRatelD] as [CurrencyRatelD],
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[_].[SubTotal] as [SubTotal],

[_].[TaxAmt] as [TaxAmt],

[_].[Freight] as [Freight],

[_].[TotalDue] as [TotalDue],

[_].[Comment] as [Comment],

[_].[rowguid] as [rowguid],

[_].[ModifiedDate] as [ModifiedDate],

case
when [_].[SubTotal] >= 100
then '0'
else '1'

end as [Custom]

from
(

select [STable].[SalesOrderID] as [SalesOrderiD],
[STable].[RevisionNumber] as [RevisionNumber],
[STable].[OrderDate] as [OrderDate],
[STable].[DueDate] as [DueDate],
[STable].[ShipDate] as [ShipDate],
[STable].[Status] as [Status],
[STable].[OnlineOrderFlag] as [OnlineOrderFlag],
[STable].[SalesOrderNumber] as [SalesOrderNumber],
[STable].[PurchaseOrderNumber] as [PurchaseOrderNumber],
[STable].[AccountNumber] as [AccountNumber],
[STable].[CustomerID] as [CustomerID],
[STable].[SalesPersonID] as [SalesPersonID],
[STable].[TerritoryID] as [TerritorylD],
[STable].[BillToAddressID] as [BillToAddressID],
[STable].[ShipToAddressID] as [ShipToAddressID],
[STable].[ShipMethodID] as [ShipMethodID],
[STable].[CreditCardID] as [CreditCardID],
[STable].[CreditCardApprovalCode] as [CreditCardApprovalCode],
[STable].[CurrencyRatelD] as [CurrencyRatelD],

]
at
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[STable].[SubTotal] as [SubTotal],
[STable].[TaxAmt] as [TaxAmt],
[STable].[Freight] as [Freight],
[STable].[TotalDue] as [TotalDue],
[STable].[Comment] as [Comment],
convert(nvarchar(max), [STable].[rowguid]) as [rowguid],
[STable].[ModifiedDate] as [ModifiedDate]
from [Sales].[SalesOrderHeader] as [STable]
Jas[]

You can see how the conditional column script in M translated to the 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 cache
and applying some transformations on it.

l- Query Folded Fully _l

SQL Server Power Query M
Database Script . ' ' l

Power BI
l_ Query Folded Partially
T-saL
SQL Server Partial as much Power Query
Database as folding e ol M Script .'
allows
L Power BI _l

The first diagram shows an M script fully folded (translated to T-SQL). This is the best
situation. The 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 a specific step).
In this case, T-SQL brings the data before that step. And data will be loaded in the local
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cache, and the rest of the transformations happen on the 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; 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.

4 PROPERTIES
Name
Sales SalesOrderHeader (2)

All Properties

4 APPLIED STEPS

Source
Navigation
[ > A

Edit Settings

=] Rename
X Delete
Delete Until End
A MoveUp
Move Down
Extract Previous

L1 View Native Query

[2y 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 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 cache, and then the rest
of the steps happens by M engine. You would need to bring data from different data
sources in Power BI, 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.

There are also some Transformations in Power Query that Query Folding doesn’t
support. Example? Merge Columns! Fortunately, there are workarounds for this
situation. Let’s dig into this more in detail.

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 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;
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Prerequisite for running the example
You need to have the AdvanetureWorksDW database installed on SQL Server. You can
use any table in SQL Server that has two string columns that 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 View

rﬂ [ e =] Conditional Column r++] Merge Columns XO Trigonometry
== Jx £ Index Column ~ 123 Extract 2 v Rounding
Custom Invoke Custom Format Statistics Standard Scientific Date Time Duration
Column Function Duplicate Column Parse - Information
General From Text From Number From Date & Time

Queries [1]

8 J i l L ’5/ Namestyle [l o
|@ DimCustomer
null Jon Yang FALSE
la)

null Eugene Huang FALSE

null Ruben null Torres FALSE
null Christy null Zhu FALSE
null Elizabeth null Johnson FALSE
null Julio null Ruiz FALSE
null Janet Alvarez FALSE
null Marco nuli Mehta FALSE

null RBah null \Uarhnff FAICF

1
2
3
4
5
6
7
8

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 -
New 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.
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= Table.AddColumn(dbo_DimCustomer, "Full Name", each Text.Combine v Query Settings
phy @ FactinternetSales @ FactSurveyResponse ABC Full Name -
Jon V Yang 4 PROPERTIES
Eugene L Huang Name
. - DimCustomer
Ruben Torres
Christy Zhu All Properties

Elizabeth Johnson
4 APPLIED STEPS

Julio Ruiz
Janet G Alvarez Source
Marco Mehta Navigation
X Inserted Merged Column
Rob Verhoff g
\Shaoooalladson )

Now to see the problem with Query Folding, right-click on Inserted Merge Column step
in the Applied Steps section. You will see that View Native Query is disabled.

4 APPLIED STEPS

Source

Navigation

Edit Settings

Rename
Delete
Delete Until End

Move Up

Move Down

Extract Previous

View Native Quer ]
| (3

lgq Properties...

When View Native Query is not enabled, that step might be still folded, Ideally you have
to check something like SQL Query Profiler to catch the query sent to the data source. In
this case | did it and | know the query doesn’t fold. 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;
select [STable].[CustomerKey] as [CustomerKey],

[STable].[GeographyKey] as [GeographyKey],

[STable].[CustomerAlternateKey] as [CustomerAlternateKey],

[STable].[Title] as [Title],

[STable].[FirstName] as [FirstName],

[STable].[MiddleName] as [MiddleName],

[STable].[LastName] as [LastName],

[STable].[NameStyle] as [NameStyle],
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[STable].[BirthDate] as [BirthDate],
[STable].[MaritalStatus] as [MaritalStatus],
[STable].[Suffix] as [Suffix],
[STable].[Gender] as [Gender],
[STable].[EmailAddress] as [EmailAddress],
[STable].[Yearlylncome] as [Yearlylncome],
[STable].[TotalChildren] as [TotalChildren],
[STable].[NumberChildrenAtHome] as [NumberChildrenAtHome],
[STable].[EnglishEducation] as [EnglishEducation],
[STable].[SpanishEducation] as [SpanishEducation],
[STable].[FrenchEducation] as [FrenchEducation],
[STable].[EnglishOccupation] as [EnglishOccupation],
[STable].[SpanishOccupation] as [SpanishOccupation],
[STable].[FrenchOccupation] as [FrenchOccupation],
[STable].[HouseOwnerFlag] as [HouseOwnerFlag],
[STable].[NumberCarsOwned] as [NumberCarsOwned],
[STable].[AddressLinel] as [AddressLinel],
[STable].[AddressLine2] as [AddressLine2],
[STable].[Phone] as [Phone],
[STable].[DateFirstPurchase] as [DateFirstPurchase],
[STable].[CommuteDistance] as [CommuteDistance],
[STable].[FullName] as [FullName]

from [dbo].[DimCustomer] as [STable]

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 (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 cache. Here is a diagram of
how it works;
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I_ Query Folded Partially

T-saL
SQL Server Partial as much Power Query
Database as folding i tocat M Script
allows

In this example, the data set is small, but if the data set is big, then not folding causes

L

-

performance issues. It takes much longer to load the whole data set into 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

Home Transform Add Column View

General From Text

ﬁ = Adven

In the Add Custom Column, write the below expression to generate Full Name;

[FirstName]

&

&

(if [IMiddleName]=null then "" else [MiddleName])
&

nn

&[LastName]

.

RADACAD

EL] E ; fr= Conditional Column - 1] Merge 1
K £ Index Column ~ " 135 Extract

Custom Jnvoke Custom Format

Column Function Duplicate Column »— Parse
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Add Custom Column

New column name

Full Name

Custom column formula

[FirstName]

(if [MiddleName]=null then "" else [MiddleName])

&[.ast”lame][

This expression used the concatenation character, which is &., and also checked if
Middle Name is null or not. The result in the Power Query side is the same, and it
generates the Full Name column like the previous example;

Table.AddColumn(dbo_DimCustomer, “"Full Name", each [FirstName] Query Settings

@ FactinternetSales m @ FactSurveyResponse r Full Name I~

on V Yang 4 PROPERTIES

Eugene L Huang Name
Ruben Torres DimCustomer
Christy Zhu All Properties

Elizabeth Johnson
. 4 APPLIED STEPS
ulio Ruiz

anet G Alvarez Source

Navigation
I X Added Custom

Marco Mehta
Rob Verhoff

£.Lack

However, it is different for Query Folding. Right Click on the Added Custom step, and
you will see the Native Query this time.

4 APPLIED STEPS

Source
Navigation
X Added Custom

Edit Settings

=[] Rename
X Delete
Delete Until End

A Move Up

Extract Previous

Query is simply the same with a new concatenated column added.

select [_].[CustomerKey] as [CustomerKey],

[_].[GeographyKey] as [GeographyKey],
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[_].[CustomerAlternateKey] as [CustomerAlternateKey],
[_].[Title] as [Title],
[_].[FirstName] as [FirstName],
[_].IMiddleName] 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],
[_].[NumberChildrenAtHome] as [NumberChildrenAtHome],
[_].[EnglishEducation] as [EnglishEducation],
[_].[SpanishEducation] as [SpanishEducation],
[_].[FrenchEducation] as [FrenchEducation],
[_].[EnglishOccupation] as [EnglishOccupation],
[_].[SpanishOccupation] as [SpanishOccupation],
[_].[FrenchOccupation] as [FrenchOccupation],
[_].[HouseOwnerFlag] as [HouseOwnerFlag],
[_].[NumberCarsOwned] as [NumberCarsOwned],
[_].[AddressLinel] as [AddressLinel],
[_].[AddressLine2] as [AddressLine2],
[_].[Phone] as [Phone],
[_].[DateFirstPurchase] as [DateFirstPurchase],
[_].[CommuteDistance] as [CommuteDistance],
[_].[FullName] as [FullName],
((([_].[FirstName] + ' ') + (case

when [_].[MiddleName] is null

then "

else [_].[MiddleName]
end)) +'') +[_].[LastName] as [Full Name]
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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 BI.

Query Folded Fully -I

SQL Server TsaL Power Query M
- Saript .“'
4"A wer D‘

How Do | know Which Transformations Folds?

Great Question. It is important to understand which step/transformation folds and
which doesn’t. To understand that, you need to monitor the data source and check the
gueries sent there based on the transformations applied on the Power Query. Also,
Note that Query Folding is not supported for data sources such as web query, CSV, or
things 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 chapter, 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 a bug fix. However, there are always some other transformations that don’t
support query folding. This chapter is written to give you an understanding of what kind
of issue might happen and how to resolve it.

My advice 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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Chapter 23: Performance Tip for Power Bl;
Enable Load Sucks Memory Up

Queries [3]

BR csvs
E Student
@ Course

Delete

=[] Rename

E® Duplicate
| 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 considerations is minimizing the usage of memory. By default,
all queries from Query Editor will be loaded into the memory of the Power Bl Model. In
this chapter, I'll show you an example to disable the load for some queries, especially
queries used as intermediate transformation to produce the final query for the model.
This is a very basic tip but very important when your model grows big.

Prerequisite

For running examples of this book, you need to download the ZIP file from this book’s
code files.

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 connect to a proper star schema modeled
data warehouse because normally, you don’t need to make many changes in the
structure of queries. However, this brings 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 having
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.
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Transformation happens before Loading Data into Memory

Power Query

Consumes Memory . \
Data Modeling
Relationships
"' Everything into the memory
Each Table consumes memory
even if Hided from report view

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 cases. |
have seen lots of models that people Hide the unwanted query from the model. This
approach doesn’t help the performance because the hided 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 the Refresh model in Power BI, or
when a scheduled refresh happens, queries marked as Disable Load will be refreshed.
Still, their data will be used as an intermediate source for other queries instead of
loading directly into the model. This is a basic performance tuning tip but very important
when your Power Bl model grows bigger and bigger. Let’s look at this through an
example.
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Queries [3]

B

@ Students

| @ Cours

3 Copy
Paste
X Delete
=] Rename
+/| Enable Load
Include In Report Refresh
E® Duplicate

[l Reference

Move 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 course files; both are
CSV files but different structured. Also, there might be other files in the directory, such
as Word files or HTML files, that | don’t want to process.

neDrive > Blog > Enableload > CSVs v 0 Search CSvs
X X @ X X X
] v @ % v/ <
Courses 2016 10 = Courses 2016 11 index.html New Text Sample word Students Students Students
01 .csv 0l.csv Document.txt 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 BI file, and stat by Getting Data from Folder
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Get Data

File
All Excel
File [ csv
Database B xmL
Azure e
Online Services [2] ssoN
Folder

Other
ﬁ) SharePoint Folder

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 chapter)

Folder

Choose a folder.

Folder Path
C:\Users\Reza\SkyDrive\Blog\EnableLoad\CSVs 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 is a number of different files in the folder.

S de--
“ Home Transform Add Column View
=X ! [ ™ D:]Propemes L Y, X 2l Y —
-1 o X HEHH 3z rh =
— g %7 = Advanced Editor > zl
Close & New Recent  Enter Data Source Manage Refresh Choose Remove Keep Remove Split  Grou
Apply~  Source~ Sources~ Data Settings Parameters~ Preview > =] Manage ~ Columns Columns~ Rows~ Rows~™ Column~ By

Data Sources  Parameters Query Manage Columns Reduce Rows Sort

Close

New Query

Queries [1]

28 Extension Rl [ pateaccessed  |fll BR Date modified

BB csvs =

© NN B W N -

Courses 2016 10 01 .csv
Courses 2016 11 01.csv
index.html

New Text Document.txt
Sample word file.docx

Students 20160901.csv
Students 20161001 .csv
Students 20161101 csv

11/14/2016 9:10:41 AM
11/14/2016 8:13:15 AM
11/14/2016 9:09:39 AM
11/14/2016 8:26:37 AM
11/14/2016 3:10:55 AM
11/14/2016 7:59:49 AM
11/14/2016 7:59:35 AM
11/14/2016 7:55:17 AM

11/14/2016 9:11:36 A
11/14/2016 8:13:15A
11/14/2016 9:09:39 A
11/14/2016 8:26:37 A
11/14/2016 9:10:24 A
11/14/2016 8:03:28 A
11/14/2016 B:08:49 A,
11/14/2016 7:59:17 A

Filter the Extension to only .csv. Note that both Course and Student files are .CSV files
which is what we need.
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Sl Sort Ascending

Zl Sort Descending

Remove Empty

Text Filters 4

OK Cance

Now the subset includes Course files and Students files which are different in the
structure. We have to apply transformations to each set individually.

= Table.SelectRows(Source, each ([Extension] = ".csv"))

Courses 2016 10 01 .csv csv 11/14/2016 9:10:41 AM 11/14/2016 9:11:36 AM

Courses 2016 11 01.csv sV 11/14/2016 8:13:15 AM 11/14/2016 8:13:15 AM
sv 11/14/2016 7:59:49 AM 11/14/2016 8:03:28 AM
sV 11/14/2016 7:59:35 AM 11/14/2016 8:08:49 AM
csv 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, | want to
split the data into two data sets; one for Students and another for Courses. I'll generate
a REFERENCE from the main query. Right-click on the query (which is called CSVs in my
example) and select Reference.

Queries [1]

|@ CSVs

Copy
Paste
X Delete

=[ Rename

Enable Load
Include In Report Refresh

E® Duplicate
[l Reference

Move To Group 4

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. This means if the first query
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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]

- E% Date ac|
/2

1/

/14/2(

Not Contain...

I don’t type in the search box and use Text Filters specifically because 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 to any data set because it will be filtered dynamically; in the
Filter Rows window, type in Student as a filter.

Filter Rows

* Basic Advanced

s where: Name

OK Cance

Now you will see only Students files.

Click on the Combine Binaries icon on the header of the Content column to combine all
CSV files into one.

208 JH https://radacad.com

RADACAD



Chapter 23: Performance Tip for Power BI; Enable Load Sucks Memory Up

Queries [2] fx = Table.SelectRows(Source, each Text

R csvs

Students 20160901 csv
| @ Student

Students 20161001 .csv csv

udents 20161101 csv

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.

= Table.TransformColumnTypes(#"Imported CSV", Query Settings

. mABC Column2 ‘ ABC Column3 ‘ ABC coumns 4

First Name Last Name City 4 PROPERTIES

m
Steve Mitchel Sydney Name
S N
Jen Balmer Charlotte Stdent
First Name Last Name City All Properties

Johan Jake Perth
4 APPLIED STEPS
Mike Stamford Wellington

1
2
4
5
6
7

Ester Lombard Orlando Source

Lara Wayne Los Angeles Filtered Rows
Combined Binaries
Imported CSV

X Changed Type

First Name Last Name City

Reza Rad Auckiand
Leila Etaati Auckiand
John Michael Boston

Raymond Jefferson Seattie

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 “Use First Row As
Headers” to promote the first row to be column headers.

@ He--
“ Home Transform Add Column View
=X B t B gl [ [yProperties ™ L Y, x5 i —o DataType: Text ~ E
LA m F g| ~ o | x o N o= 5
o = %7 [} Advanced Editor - H2) [E Use First Row As Headers ~
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 ' Replace Values
Close New Query Data Sources  Parameters Query Manage Columns Reduce Rows Sort Transform

Queries [2] f 3 {"Column2", type text}, {"Column3", type tex

B 5% cowmn3 |l A% cowmna |

First Name Last Name City

R csvs

| B student 2 Steve

Mitchel Sydney
Jen Balmer Chariotte

First Name Last Name City

Johan Jake Perth

This simply brings column headers;

»
g
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(#"Changed Type")

m A% FirstName Rl A% tastname Rl A% city - |

=
A 12 Steve Mitchel Sydney
2 B Jen Balmer Charlotte
3 = First Name Last Name City
4 [l Johan Jake Perth
5 e Mike Stamford Wellington
[ 23 Ester Lombard
7 ES Lara Wayne
8 Izl First Name Last Name City
9 K Reza Rad Auckland
10 @ Leila Etaati Auckland
3 John Michael Boston
4 Raymond Jefferson Seattle

Also, you need to remove all extra header rows from the combined data set. Some rows
with “ID, First Name, Last Name, and City” as their values should be removed from the
data set. You can simply 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

Show rows where: ID

does not equal )

* And Or

oK Cancel

Now you have cleaned the data set for Students. Note that | have also applied a data
type conversion for column ID to type the whole number;

B “ABC FistName @ A% Lastname K@ A% city

1 12 Steve Mitchel Sydney

2 13 Jen Balmer Charlotte
3 21 Johan Jake Perth

4 22 Mike Stamford Wellington
5 23 Ester Lombard Orlando
6 24 lara Wayne Los Angeles
f 1 Reza Rad Auckland
8 2 Leila Etaati Auckland
9 3 John 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 Course.
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Queries [3]

R csvs

@ Student
E Course Stude

Stude

201611 01.csv

160901.csv c
161001.csv c

Students 20161101 .csv

- | [ course - |

(SRR A8 column2 B AB- Column3 B2 28 columns
i Course Number Department title Capacity
2 M B SSIS Training 30
3 B Database Execution Plans 30
'Sl Course Number Department title Capacity
5 - B Power Bl Training 30
6 BN Database High Availability in a Day 30

Same as Student query, apply transformations in this order;

e Promote headers with “Use First Row As Headers.”

e Create a Text Filter on the Course Number Column that values does not
equal to “Course Number.”

e Apply data type conversion on Course Number and Capacity to Whole

Number and Date to Date.
Here is the final data set for the course;

§. 12; courseNumber [§J A% Department K@ A% titie B 12; capacity

1 2 B SSIS Training 30 10/1/2016
2 3 Database Execution Plans 30 10/15/2016
3 12 B 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.
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W | | €~ 5 | Untitled - Query Editor

Home Transform Add Column View

EE[]‘

New Recent Enter Data Source Manag
Source ¥ Sources v Data Settings Paramete

New Query Data Sources  Paramett

Queries [3]

R csvs
@ Student
|ﬁ Course

You will see that after the refresh, three queries load in the model; Student, Course, and
CSVs.

Apply Query Changes

Student and Course are expected tables in the model. However, CSVs are 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;

Fields

» B Course

» B Student

e one extra table; a confusion for users

e extra memory consumption
The main issue is the memory consumption for this extra table. Normally, memory
consumption will reduce the performance and bring a heavier load to the model. In this
example, the CSVs table only has few rows. But this is just sample data; in real-world
examples, you might have intermediate tables with millions of rows. You need to
remove every unused table from the Power Bl model to enhance memory consumption.
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What about Hiding from Report?

The first issue, “Confusion for users,” can be solved by hiding the table from the report
view. You can do that in the Relationship tab of the model, right-click on the CSVs table,
and click on Hide from 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 relationships and are not used for
reporting should be removed before loading into the model.

[ Student

< Delete

> ID
Hide in Repost View

=[] Rename

First Name

Last Name

[0 Maximize s
City

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.

Queries [3]

= BT

Enable Load

Include In Report Refresh

G2 Duplicate

U 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

g load will remove the table from the report, and any visuals

that use its columns will be broken

Continue \ Cancel
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Click on Continue, and you will see the load is disabled for the query now. The query
name will also be in Italic font, illustrating that it won’t be loaded into the model. Note
that the 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.

Queries [3]

R csvs

E Student

X Delete

=] Rename

E® Duplicate

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.

Query Dependencies

- c:\users\reza\skydrive\bl...

F7 csvs

Load disabled

m Student m Course

Layout v = — 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 contain two tables;
Course and Student.
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» B Course
» B Student

Summary

In summary, you’ve seen how an easy tip can save 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. Still, once it is finished with 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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Chapter 24: All You Need to Know About
the Incremental Refresh in Power Bl: Load
Changes Only

Incremental refresh settings

ServiceCalls

Incremental refresh updates only dala that's changed. (5 SHESRTEREEE
reduce capacty usage, and store hstor data. Leam g

on

Choose a DateTime field to fiter by

callDate

‘Store rows from the past

5 Years

Refresn rows from the past
1 Year

(] Detect data changes Leam more

Choose a field

(] only retresh complete years Learm more

When you save these settings. data from the pa
your datafiow storage the next time this dataflo ubsequent i i TP
refreshes will update only data that's changed i

The default configuration for the Power Bl dataset is to wipe out the entire data and re-
load it again. This can be a long process if you have a big dataset. In this Chapter, |
explain how you can set up an incremental refresh in Power Bl and its requirements.
Incremental Refresh is not just in Power Bl datasets but also in Dataflows too. This
chapter teaches you how to load only part of the data that changes instead of loading
the entire data each time.

What is Incremental Refresh?

When you load data from the source into the destination (Power Bl), there are two
methods: Full Load or Incremental Refresh. Full Load means fetching the entire dataset
each time and wiping out the previous data. When | say the entire dataset, | mean after
all Power Query transformations, because there might be some filtering in Power Query,
whatever data that loads into the Power Bl dataset in this sentence is considered as the
entire data.

If the dataset is small, or the refresh process is not taking a long time, then the full load
is not a problem at all. The problem happens when the dataset is big, or the refresh
process takes longer than an acceptable timeframe. Consider you have a large dataset
including 20 years of data. From that dataset, probably the data of 20 years ago won't
change at all anymore, or even the data for five years ago, sometimes even a year ago.
So why re-processing it again? Why re-loading data that doesn’t update? Incremental
Refresh is the process of loading only part of the data that might change and adding it to
the previous dataset, which is not changing anymore.
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Requirements: What do you need to set up?

Table with Date Field(s)

For setting up the incremental refresh, you do need to have a table (or more) with date
field(s) in it. The date field is the field that will have an impact on the partial refresh of
the data. For example; Let’s say you have a FactSales table. You want to load all Sales
which made earlier than a year ago just once, but everything from a year ago to now
regularly. So you do need to have a date field on your table for it. Most of the time, this
field can be created date, modified date, order date, publish date, etc. You do need to
have a field like that as of date data type.

How to Setup Incremental Refresh

Setting up Incremental Refresh has some steps in Power Bl Desktop and then in the
Power Bl Service. Let’s check them one by one.

Parameters in Power Query

For setting up the incremental refresh in Power BI, you need to use Power Query
parameters. You need to create two parameters with the reserved names of RangeStart
and RangeEnd (Note that Power Query is a case-sensitive language). Go to Edit Queries
in your Power BI Desktop solution,

o H 5 | Untitled - Power Bl Desktop

“ Home View Modeling Help
‘ 1S LL — r—- ‘
, O EH| EA sl ol

Paste - Get Recent Enter | Edit |Refresh  New New
Format Painter  pata~v Sources~ Data | Queries~ Page~ Visual ¢

Clipboard External data

And then click on New Parameters.

#l | = | Untitled - Power Query Editor

File Transform Add Column View Help

=X (Y N r ‘ N
mP - = L !
Close & New Recent Enter  Datasource
Apply~  Source ¥ Sources~ Data settings
Close New Query Manage Parameters

Queries [4]

Then create two parameters of DateTime data type, with names

of RangeStart and RangeEnd, set a default value for each too. The default value can
be anything, but the name and the data type should be mentioned here.
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X
Parameters
New Name
ES RangeEnd Description

Current Value

1/01/2010 12:00:00 AM

oK Cance’

Filter Data Based on Parameters

After creating the two parameters, you need to filter the data of the date field based on
these two parameters. For example, in the FactinternetSales, | can filter the OrderDate

using the column filtering as below;

gNumber  ~ ;gg C PONumb d FO (o] ~ [ DueDate > E, Ship
fl Sort Ascending 13/07/2005 12:00:00 AM 8
Z| Sort Descending 13/07/2005 12:00:00 AM 8
13/07/2005 12:00:00 AM 8
13/07/2005 12:00:00 AM 8,
13/07/2005 12:00:00 AM 8
Reriiove Empty 14/07/2005 12:00:00 AM 5
9
l ‘ Before.. 5
¥ (Select All) After... 10,
~
@ 1/07/2005 12:00:00 AM 10
¥ 2/07/2005 12:00:00 AM In the Next.. 10,
¥ 3/07/2005 12:00:00 AM 10
) ~ In the Previous.. 4
¥ 4/07/2005 12:00:00 AM +n

You can use the Between filter using the RangeStart and RangeEnd parameters as
below;
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Apply one or more filter conditions to the rows in this table

After this action, your data in the table will be filtered based on the default values you
set for the RangeStart and RangeEnd parameters. However, don’t worry about that.
These two parameters will be overwritten with the configuration you make in the
Incremental Refresh setting of the Power BI Desktop.

Power Bl Desktop Incremental Refresh Setup

The final step in Power Bl Desktop is to close&apply the Power Query Editor window
and set up the incremental refresh setting for the table. You have to right-click on the
table in the Power Bl Desktop and select Incremental Refresh.

FIELDS

» B DimCustomer

» B DimProduct

» B8 FactinternetSales

New measure
New column

New quick measure
Refresh data

Edit query

Manage agaregations

In the Incremental Refresh settings window, you can choose the table first. If the table is
a table that doesn’t have the two parameters of RangeStart and RangeEnd used in filter
criteria, then you won’t be able to do the setting for it. For example, DimCustomer
won’t give me the option to do the incremental refresh settings.
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Incremental refresh ¥

[_ Before you can set up incremental refresh on this table, you need to set up parameters. Le ]

You can imprcve the speed cf refresk for large tables oy us g incremental refresh ~ Premium wcrxspaces This
settng will apply orce you'we publisned a report to tne Power Bl senice

Table Incremental refresh

DimCustomer v Cff

Store rows in tne last

Enter value I"m» oy e ¥

Refres~ rows n the last

Enter value | fesitva.e v

However, | can do the settings for FactinternetSales because | did filter the OrderDate
field of this table based on the parameters. There are two things to notice at this step: If
your data source is coming from a data source that supports query folding, then
Incremental load works as it best. If not, it is not recommended to use it. Most of the
time, a huge data source is coming from a relational data store system, which supports
guery folding, by the way.

Another thing to note is that Incremental Refresh requires Premium licensing. And

finally, you have to know that you cannot download a PBIX file from the service if it has
an incremental refresh setup.
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Incremental x'efresh

olded. It is not recommended to use incremental refresh

You can imprc.e the speec ¢ refresr for large tables by us ~g incrementa refresk n Prerm um werkspaces This
setting will 200y orce you ve publisned a reoort to tme Power Bl senice.

[‘u Once you've deployed this table to the Power Bl service, you won't be able to download it back t

Store rows ir tne ast

Enter .alue Teetiale

Refresn rows n the last:

Enter .alue | feztuale ¥

Configuration for the incremental refresh is easy. You just set up the amount rows to

Store (load only once, and store it) and the amount rows to Refresh (re-load every
time);

able Incremental refresh

FactinternetSales ¥

Store rows where column "OrderDate” is in the last:
10 Years v

Refresh rows where column "OrderDate" is in the last:
1 Years v

Select value...

Detect data lre

Only refresh Days

Months

Quarters

Incremental Refresh for Multiple Tables

You can set up the incremental refresh for multiple tables. You don’t need more

parameters; the two parameters of RangeStart and RangeEnd are enough. You just need
to set up the filter in any other tables you want as well.
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@l | [ = | Untitled - Power Query Editor

Tl o | rosom

e}, {"OrderDateKey”, Int64.Type}, {"DueDatekey”, Int64.Type), {"ShipDatekey”, Int64.Typ

-] a8 cus | orderoare |

20.244 | 4EOA-4FBI-AE I, List may be incomplete. Load more

17,8676 4EOA-4FB9-AE

Then you need to set up the configuration in the Power BI Desktop for each table;

Table Incremental refresh
FactResellerSales ¥ Cn

Store rows where column "CrderDate’ 15 in the last:

‘5 I Months v

Refresh rows where column "OrderDate” is in the last:

1 Months v

Note that although we are using the same parameters of RangeStart and RangeEnd, you
can have different configurations of Store and Refresh for the incremental refresh
setting for each table.

Detect Data Changes

Incremental Refresh will make the part of the dataset to refresh much smaller, and as a
result, the process would be much faster. However, There is still one better way to do
that. If you have a modified DateTime (or updated DateTime) in your table, then the
incremental refresh process can monitor that field and only get rows that their
date/time is after the latest date/time in that field in the previous refresh. To enable
this process, you can enable the Detect Data Changes and then choose the modified
date or update date from the table. Notice that this is different from the OrderDate or
transaction date. And not all tables have such a field.

« Detect data changes Learn more

Only refresh data in the last 1 year if the maximum value of this datetime column changes:

| v
DueDate ih complete year Learn more

OrderDate

ShipDate
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Only Refresh Complete Period

Depends on the period you selected when you set up the incremental refresh, you can
choose to only refresh when the period is complete. For example, in the
FactinternetSales, | set the refresh period to Year. And then | can set the option to Only
Refresh the Complete Period, which means even If we were in Feb 2019, it would only
refresh the data up to Dec 2018 (because that is the latest date that we have a full
complete year in it);

Incremental refresh ¥

You can improve the speea of refres~ for large tables by us rg incrementa refresh in Premium werkspaces This
sett ~g will apply o~ce you ve publisned a reoort to e Powv.er Bl se~vice.

© once you've deployed this table to the Power Bl service, you won't be able to downioad it back to
Power Bl Desktop. Learm more

Table Incremental refresh

Incremental Refresh for Dataflows
Dataflows[https://radacad.com/what-are-the-use-cases-of-dataflow-for-you-in-
power-bi] are ETL processes in the cloud for the Power Bl service. You can also set up
the Incremental Refresh for Dataflows. And it is even easier to do it for the dataflow.
You don’t need to create the RangeStart and RangeEnd parameters there. Just go to the
dataflow Incremental Refresh setting directly.

ENTITY NAME ENTITY TYPE ACTIONS
—

B Q8=

» @ ServiceCalls

» s B Q&S

» G Custom B Q8=

[ <]

Custom B3 &=
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You can see that the same setup of the incremental refresh setting is available for the
dataflow;

Incremental refresh settings

ServiceCalls

Incremental refresh updates only data that's changed. to speed refresh,
reduce capacity usage, and store historic data. Learn more

On

Choose a DateTime field to fitter by

<

callDate

Store rows from the past

-

5 Years

Refresh rows from the past
1 Year

<

D Detect data changes Leam more

L B IV VR L e N IS

-

Choose a field

D Only refresh complete years Learn more

When you save these settings, data from the past 5 years will be loaded to
your dataflow storage the next time this dataflow is refreshed. Subsequent
refreshes will update only data that's changed in the past 1 year.

Summary

Setting up the incremental refresh in Power Bl means loading only part of the data
regularly and storing the consistent data. This process will make your refresh time much
faster; however, there are some requirements for it. You need to have a date field in
your table, and at the moment, there is a licensing requirement for Power Bl premium.
You can do this configuration on a Power Bl dataset or in Power Bl dataflows. If you do
this on a dataset, then after publishing the dataset, you cannot download the PBIX file.
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Part 6: Error handling,

Exception reporting, and
data profiling
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Chapter 25: Exception Reporting in Power
Bl: Catch the Error Rows in Power Query

Exception Report: Error Rows

To build a robust BI system, you need to cater to errors and handle errors carefully. If
you build a reporting solution that the refresh of that fails every time an error occurs, it
is not a robust system. Errors can happen for many reasons. In this chapter, I'll show you
how to catch potential errors in Power Query and 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. This means you get the dataset
updated, and you can catch any rows that caused the error in an exception report page.

Sample Dataset

I will use a sample Excel file as a data source that has 18,484 customer rows in it. In the
sample Dataset, we have a BirthDate field beside all other fields, which are supposed to
have a date value. Here is what the data looks like when | bring it into Power Query:
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@ | [ ¢ | Untitled - Power Query Editor

Home Transform Add Column View Help

=X p— = Properties _— | i Data Type: Whole Number ~ )

wut . e 2 Advanced Editor X l T Use First Row as Headers > 1.

Close &  New Recent Enter s Manage Refresh — Choose Remove  Keep Remove spiit  Group

Apply™  Source ™ Sources~ Data Parameters> Preview~  Manage® Columns * Columns > Rows > Rows ™ Column~ By 2 Replace Values

New Query Data Sources  Parameters Query Manage Columns Reduce Rows  Sort Transform
Queries [1] [ = Table.TransformColumnTypes(#"Promoted Headers",{{"CustomerKey", Int64.Type}, {"GeographyKey'
= | %, NameStyle - [:lu.rmbm ~ 4% MaritalStatus ~ | 455 suffix

M DimCustomer
FALS 8/04/1966 [M null
FALSI 14/05/1965 |S null
FALSH 12/08/1965 |M null
FALSH 15/02/1968 |5 null
FALSH 8/08/1968 |s null
FALSI 5/08/1965 |S null
FALSH 6/12/1965 |s null
FALSH 9/05/1964 |M null
FALS| 7/07/1964 |s null
FALSH 1/04/1964 |S null
FALS| 6/02/1964 |S null
FALSH a1 963 |M null
FALSH 18/01/1968 |M null
FALSH 6/08/1968 |M null
FALsH 9/05/1968 |s null
FALSI 27/02/1979 |S null
FALsH 28/04/1979 M null
FALS 26/06/1944 |S null
FALSH 9/1 944 S null

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 BirthDate column
to Date. You can see this automatic data type conversion in the list of Steps;

Query Manage Columns Reduce Row: Sort Transform Combine

= Table.TransformcolunnTypes (#"Promoted Headers”,{{"CustomerKey", Int64.Type}, {"Geographykey", Int64.Type}, N QUERY SETTINGS
{"CustomerAlternatekey”, type text}, {"Title", type any}, {‘Ficstlame”, type text}, {"MiddleName", type text),
{"LastName", type text}, {"NameStyle", type logical}, {"BirthDate", type date}, {"MaritalStatus”, type text},
{"suffix", type any}, {"Gender", type text}, ("zmilaa&ﬁﬁ?’ﬁy‘ﬁé’t‘éiﬂ;’Wearlyxncmne", Intes.Type},
{"Totalchildren", Int64.Type}, {"NumberchildrenAtHome", Int6d.Type}, {"EnglishEducation”, type text},

4 PROPERTIES

Name

ey ~ | 123 GeographyKey ~ A% CustomerAlternateKey |~ {I{ Title ~ A% FirstName ‘ MiddleName
11000 26 AW00011000 null Jon v
11001 37 AW00011001 null Eugene L | 4 APPLIED STEPS
11002 31 AW00011002 null Ruben
11003 11 AW00011003 null Christy
11004 19 AW00011004 null Elizabeth Headers
11005 22 AW00011005 null Julio X Changed Type
11006 8 AW00011006 null Janet G
11007 40 AW00011007 null Marco

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;
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@ | [ = | Untitled - Power Query Editor

“ Home Transform Add Column View Help

=% ‘ N ‘ N 1 LS i & [ Properties S ‘ F‘% ‘-x 200
o) 5 = ~No 1 HH
= - o W i —& [ Advanced Editor x - H L zl ‘ |
Close & New  Recent Enter Data source Manage Refresh o Choose  Remove Keep Remove Split
Apply ¥ Source ¥ Sources ¥ Data settings Parameters~  Preview > - Manage Columns ¥ Columns~  Rows~ Rows~ Column~
Close New Query Data Sources  Parameters Query Manage Columns Reduce Rows Sort
o a3 = lable.|ransTormeolumniypes(# rromoted Headers- “Lustomet
Queries [1] f ypes L
TntRA_Tunal _{"Genoranhvkev" TntRA Tunel ["Cuctomerdltaern:
2 EN0RAT L= S ——
. | ~| % NameStyle ~ || BirthDate ~ | A% MaritalStatus
EE DimCustomer
0% | @ Valid 100% e Valid 100% . @ Valid 100
0% | ® Error 0% [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
S FALSE 12/08/1965 M
4 FALSE 15/02/1968 S
5 FALSE 8/08/1968 S
6 FALSE 5/08/1965 S
7 EAlCE &£/17/1068 ¢

Now | load this dataset into Power Bl by using Close and Apply in the Query Editor
window, and | expect everything to load successfully. However, this is coming out of the
blue!

Apply query changes

L. 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 BI 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 works with a preview of the dataset. The size of the preview
depends on how many columns you have, and sometimes it is 1000 rows, sometimes
200 rows. If you click on a Query in the Power Query editor window, you can, in fact, see
this stated down below in the status bar;
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G | [ = | Untitled - Power Query Editor

Home Transform Add Column View Help

=X ‘7— Yy — N ‘T; " [ properties ‘77 Ll o/
L 5 = ~ T
= s ! % | [ Advanced Editor X i
Close & New  Recent Enter Data source Manage Refresh Choose  Remove Keep Remove
Apply ¥ Source ¥ Sources ¥ Data settings Parameters ™  Preview~ ' Manage Columns ¥ Columns~  Rows ™ Rows ™~
Close New Query Data Sources  Parameters Query Manage Columns Reduce Rows 5

. = lable. |ranstormLolumniypes(# rromotea Headers,
Queries [1]

TntRA _Tunel ["Genoranhvkev" TntAA Tunel  ["Cuct

B DimCustomer »
Power Query Editor works with a preview of the dataset,
not the entire number of rows

955 distinct, 912 unique

1 distinct, 0 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

30 COLUMNS, 999+ ROWS  Column profiling 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 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.

How will the transformation be applied to the entire dataset then? When you load the
data into Power BI. 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 to the entire dataset.
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Now that you know how Power Query Editor deals with the data preview, 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 (automatic data type
change to Date for the BirthDate column). However, the entire dataset (which is about
18K rows) has problems with that transformation! When you see the error above in the
Power BI 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 them. 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 BI 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 causes
the scheduled refresh to fail. Let’s see how to deal with it then.

Dealing with Errors: Catching the Error Rows

To deal with errors, you have to catch the error before it loads into Power Bl. One way
to do it is to create two references of the same table, one as the final query and one as
Error Rows.

Queries [1]

B¥ DimCustomer - Original

Copy

Paste
Delete
I Rename

Enable load

Include in report refresh
=2 Duplicate

Reference

Move To Group

In the screenshot above, | renamed the DimCustomer table to DimCustomer — Original
and then created a reference. If you would like to learn what Reference is, read my
article about Reference vs. Duplicate earlier in this book. 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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@ | |4 = | Untitled - Power Query Editor

Home Transform Add Column
mP L) (o

Close & New Recent  Enter Data source

Apply~  Source ¥ Sources ¥ Data settings Pa
Close New Query Data Sources  P:

Queries [2]

E# DimCustomer - Original
|- 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 -> Remove
Rows -> Remove Errors. Make sure that you select the BirthDate column before that.

G | [ = | Untitled - Power Query Editor

“ Home Transform Add Column View Help

XN [N = = [N By Properties = | L Al
\ Fe ~ ,
= " - & | [ Advanced Editor , X &l
Close & New  Recent Enter Data source Manage Refresh . Choose  Remove '
Apply > Source ¥ Sources ¥ Data settings Parameters ~  Preview ~ ' Matidge Columns ~ Columns ~ Col
Close New Query Data Sources  Parameters Query Mar [T Remove Top Rows Sort
& Remove Bottom Rows —
Queries [2 fx = #"DimCustomer - Ori
2 . Remove Alternate Rows
=L ~| ] BirthDate a Plam 8¢ suffix
B DimCustomer - Original = I3 | Remove Duplicates ——
| B DimCustomer . 1 FALSH 8/04/1986 | Remove Blank Rows
8 o @
3 FALSH _12/08/1965
4 FALSH Remove fows containing errors in
the currehtly selected columns
5 FALSE|
6 FALSH 5/08/1965 S
7 FALSE| 6/12/1965 S
8 FALSH 9/05/1964 M
9 FALSE| 7/07/1964 S
10 FALSH 1/04/1964 S
11 FALSE| 6/02/1964 S
12 FALSE| 4/11/1963 M
13 FALSE 18/01/1968 M
14 FALSE 6/08/1968 M
15 FALSH 9/05/1968 S
16 FALSE 27/02/1979 S
4= cared solnarinba an

You can also do this for all columns if you want; by selecting all columns and then using
Remove Errors. This chapter is just a sample on one column and can be extended to all
for sure.

Eal 231



Part 6: Error handling, Exception reporting, and data profiling

Remove Errors will be a step in the data transformations step, and it means that when
you click on APPLY, it will apply to the entire dataset, so as a result when the data type
change causes 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.

Queries [2]

88 DimCustomer - Original
Copy

Paste
X Delete

=1 Rename

Enable load
‘ >
Include in repc

5= Duplicate

[a} ~ -

B DimCustomer

Now we have successfully removed the errors, and if we load the data into Power BI.
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 need another query reference from the original query 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.

Queries [2]

B DimCustomer - Original

72 Copy
Paste

B DimCustomer

X Delete

=[ Rename

Enable load

‘ Include in rep:

Move To Groui
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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.

@ | | = |Untitled - Power Query Editor
“ Home Transform Add Column View Help
=X [r— 1 Properties
~
-t & | & Advanced Editor X
Close & New Recent  Enter Data source Manage Refresh Choose  Remove
Apply~  Source * Sources~ Data settings  Parameters~ Preview~ —— Manage Columns * Columns
Close New Query Data Sources  Parameters Query ¥ Keep Top Rows 2 Rows
== Keep Bottom Rows ==
Queries [3] Jx = #"DimCustomer
¥ Keep Range of Rows
1 g A -
1 BirthDate a Keep Duplicates 125 Suffiy
FALSE] 8/04/1966| | »
B DimCustomer LREE
FALSE 14/05/1965| 5
M8 DimCustomer - Error Rows FALSE Keep only roys containing efrors in
the currentlyfselected columns.
FALSE! —————f—
FALSE] 8/08/1968| S
FALSE 5/08/1965| S
FALSE] 6/12/1965| S
FALSE! 9/05/1964| M
FALSE! 7/07/1964| S
FALSE 1/04/1964| S
FALSE] 6/02/1964| S
FALSE! 4/11/1963| M

Now this table would only keep rows that cause an error. H

ere is a sample set;

G | | = | Untitled - Power Query Editor
“ Home Transform Add Column View Help
=% 1 p— 1 ‘ T 1 Properties ‘ ‘ L /1 ?‘2@ 2l T
s >
Ll : & | [ Advanced Editor x EH ‘ Z
Close & New Recent  Enter Data source Manage Refresh Choose  Remove Keep Remove Split
Apply~  Source ¥ Sources ¥ Data settings Parameters ¥  Preview ¥ Manage Columns ¥ Columns ™  Rows ¥ Rows ™ Column~

Close New Query Data Sources ~ Parameters Query Manage

Queries [3]

Columns Reduce Rows Sort

= Table.SelectRowsWithErrors(Source, {"BirthDate"})

Grol
By

Y NameStyle ~| ER

BirthDate

AB- MaritalStatus

B DimCustomer

EE DimCustomer - Error Rows

This is not the end of the story. If you load this new table of DimCustomer — Error Rows
in Power BI, you will end up with the same error again. Why? well, because this query is
going to return error rows! You need to remove the Error that occurred from this

dataset.

»
g
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Getting Error Details

If you remove the error column from the exception table we have created, you would
have no details about the error that 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
the steps below to get that information.

In the Error Rows table, add a Custom Column.

@ | [ = | Untitled - Power Query Editor

“ Home Transform Add Column View Hi

i - 7. Conditional Column -/
. A&
v Index Column ~
Custom |Invoke Custom I Formi
Examples ¥ [ (Column)  Function Duplicate Column -

General

Custom Column

Create a new column in this table,
based on a custom formula.

B DimCustomer

B DimCustomer - Error Rows

[T, I RPN N

In the Custom Column editor, write try and then after a space, name of the field that
caused the error. In our example: BirthDate;

try [BirthDate]

Custom Column

New column name
Custom

Custom column formula: Available columns:
FirsuNname

MiddleName A
LastName
NameStyle

- Carwone ]

MaritalStatus
Suffix

Gender

=try [BirthDate]

<< Insert

Learn about Power Bl Desktop formulas

v/ No syntax errors have been detected. oK Cancel
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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. The below screenshot shows how the output

of try would come;

fr = Table.AddColumn(#"Kept Errors", "Custom", each try [BirthDate])

[ dressline2 "~ | A% Phone '~ | 77 DateFirstPurchase ~| A% CommuteDistance ~| A% FullName

null 161-555-0125 19/09/2007 10+ Miles John White

null 334-555-0173 23/08/2007 10+ Miles Nathan Hughes
null 178-555-0116 19/05/2006 2-5 Miles Logan Turner
null 1(11) 500 555-0166 11/09/2007 2-5 Miles Morgan Sanchez
null 1(11) 500 555-0190 7/06/2006 5-10 Miles Dustin Goldstein
null 391-555-0176 28/06/2006 0-1 Miles Hailey Cox

null 1(11) 500 555-0118 13/10/2007 0-1 Miles lan Bell

The Record output of the “try” will have two fields; HasError (which we already know
will be true) and the Error. The Error is another record with more details. Click on
Expand on the Custom column, and just select Error.

u A% FullName 'L 1% Custom
[ j | 4l

(Select All Columns)

HasError

Use original column name as prefix
I, 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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ri) v

v A% FullName > 3% Error o

¥ (Select All Columns)
¥ Reason

¥ Message

B Detail

¥ Use original column name as prefix

. List may be incomplete. Load more

OK Cancel

It is good to have the original column name as a prefix because 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
~ | 455 Error.Reason ~ 155 Error.Message v | 255 Error.Detail -

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

The information above is your most valuable asset for exception reporting.

Remove Error Column

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);
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Chapter 25: Exception Reporting in Power BI: Catch the Error Rows in Power Query

i -1 Index Column ~ 135 Extract ~ —. Rounding ~

Column From Custom Invoke Custom . Format Statistics Standard Scientific R Date  Tim
Examples > Column Binction [ Duplicate Column = Parse - = = Information ~ = -
General From Text From Number From Date

Queries [3] f = Table.ExpandRecordColumn(#"Expanded Custom", "Error", {
e

. NameStyle " BirthDate ‘ ~ | A% MaritalStatus ]

B — 5 Copy
Error
B DimCustomer . Remove

8 DimCustomer - Error Rows ; Remove Other Columns
s Duplicate Column
Add Column From Examples...

Remove Duplicates
Remove Errors

Change Type
Transform

Replace Values...
Replace Errors...

=L 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.