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Power Bl from Rookie to Rock Star RADACAD

About the book: Quick Intro from Author

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

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

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

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

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

Reza Rad is the world well-known name in the Microsoft Bl field. Reza Rad is invited
speaker in world's best and biggest SQL Server and Bl conferences such as PASS
Summits, PASS Rallys, SQLBits, TechEds, Ignites, SQL Nexus, SQL Days, SQL Saturdays
and so on. He is author of books on this topic, and he has more than 15 years'
experience in the Microsoft Bl technologies. More than 10 years of his experience
focused on training and consulting to the largest Bl teams in the world. He is also
Microsoft Certified Trainer for years. He is Microsoft Data Platform MVP (Most Valuable
Professional) focused on Bl and Data Analysis, He has been awarded MVP from
Microsoft because of his dedication and expertise in Microsoft Bl technologies from
2011 till now. He is author of Power Bl online book; from Rookie to Rock Star;
www.radacad.com/online-book-power-bi-from-rookie-to-rockstar

These days Reza run Power Bl training, consulting, and mentoring in many cities and
countries around the world (USA, Canada, Europe, Asia, Australia, and New Zealand). He
trained more than 1000 students in just last few months for Power BI. Reza lives in
Auckland, New Zealand, but you will probably see him speaking in a conference, or
teaching a course near your city or country time by time.

If you are interested to be in touch with Reza, or learn about his upcoming courses, visit
RADACAD events page;

http://radacad.com/events

e
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Who Is This Book For?

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

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

Check schedule of upcoming courses here:

http://radacad.com/events

http://radacad.com/power-bi-training

some of upcoming events in next few months:

31t of July 2017 — Power BI Live 5-days course — Europe

11t of August 2017 — Advanced Data Modeling and DAX — Colombo, Sri Lanka
14t of August 2017 — Power BI Live 3-days course — Bangalore, India

28" of August 2017 — Power BI Live 5-days course — US East

11t of September 2017 — Power BI Live 5-days course — Asia and Australia West
25! of September 2017 — Power BI Live 5-days course — US West

9t of October 2017 — Power BI Live 5-days course — Australia East

16t of October 2017 — Power Bl Live 5-days course — Auckland, New Zealand
20t of November 2017 — Power BI Live 5-days course — Wellington, New Zealand
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Power Bl is not a new name in the Bl market, components of Power Bl has been in the
market through different time periods. Some components such As Power Bl Desktop is
such new that released as general availability at 24th of July. On the other hand Power
Pivot released at 2010 for the first time. Microsoft team worked through long period of
time to build a big umbrella called Power B, this big umbrella is not just a visualization
tool such as Tableau, it is not just a self-service data analysis tool such as PivotTable and
PivotChart in Excel, it is not just a cloud based tool for data analysis. Power Bl is
combination of all of those, and it is much more. With Power Bl you can connect to
many data sources (wide range of data sources supported, and more data sources add
to the list every month). You can mash up the data as you want with a very powerful
data mash up engine. You can model the data, build your star schema, or add measures
and calculated columns with an In-Memory super fast engine. You can visualize data
with great range of data visualization elements and customize it to tell the story behind
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the data. You can publish your dashboard and visualization tool in cloud and share it to
those who you want. You can work with On-premises as well as Azure/cloud based data
sources. and believe me there are much more things that you can do with Power B
which you can't do with other products easily.

So, what is Power BI?

There are many definitions for this tool, here is my version of it simplified for everyone
to understand;

Power Bl is a cloud based data analysis, which can be used for reporting and
data analysis from wide range of data source. Power Bl is simple and user
friendly enough that business analysts and power users can work with it and
get benefits of it. On the other hand Power Bl is powerful and mature
enough that can be used in enterprise systems by Bl developers for complex
data mash-up and modelling scenarios.

Power Bl made of 6 main components, these components released in the market
separately, and they can be used even individually. Components of Power Bl are:

Power Query: Data mash up and transformation tool.

Power Pivot: In-memory tabular data modelling tool

Power View: Data visualization tool

Power Map: 3D Geo-spatial data visualization tool

Power Q&A: Natural language question and answering engine.

Power Bl Desktop: A powerful companion development tool for Power BI

There are many other parts for Power Bl as well, such as;

e PowerBl.com Website; which Power Bl data analysis can be shared through this
website and hosted there as cloud service

e Power Bl Mobile Apps; Power Bl supported in Android, Apple, and Windows
Phones.

Some of above components are strong and has been tested for very long time. Some of
them however are new and under frequent regular updates. Power Bl built easy
graphical user interfaces to follow, so a business user simply could user Power Query or
Power Bl desktop to mash up the data without writing even a single line of code. It is on
the other hand so powerful with power query formula language (M) and data analysis
expression (DAX) that every developer can write complex codes for data mash up and
calculated measures to respond challenging requirements. So if you've heard
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somewhere that Power Bl is a basic self-service data analysis tool for business analysts
and cannot be used for large enterprises systems, | have to say this is totally wrong! I've
been using Power Bl technology myself in many large enterprise scale systems and
applications, and I've seen usage of that in many case studies all around the world.

Power Bl components can be used individually or in a combination. Power Query has an
add-in for Excel 2010 and Excel 2013, and it is embedded in Excel 2016. The add-in for
Power Query is available for free! for everyone to download and use it alongside with
existing an Excel (as long as it is Excel 2010 or higher versions). Power Pivot has been as
an add-in for Excel 2010, from Excel 2013 Power Pivot is embedded in Excel, this add-in
is again free to use! Power View is an add-in for Excel 2013, and it is free for use again.
Power Map is an add-in for Excel 2013, it is embedded in Excel 2016 as 3D maps. Power
Q&A doesn't require any installation or add-in, it is just an engine for question and
answering that works on top of models built in Power Bl with other components.

Components above can be used in a combination. You can mash up the data with
Power Query, and load the result set into Power Pivot model. You can use the model
you've built in Power Pivot for data visualization in Power View or Power Map. There is
fortunately a great development tool that combines three main components of Power
Bl. Power Bl Desktop is the tool that gives you combined editor of Power Query, Power
Pivot, and Power View. Power Bl Desktop is available as stand-alone product that can be
downloaded separately. With Power Bl Desktop you will have all parts of the solution in
one holistic view.

A Quick Overview of Components

To give you an overall view of what you would expect to see in each component I've put
few explanation for each component here. There will be detailed description for all
components later on in future chapters.

Power Query

Power Query is data transformation and mash up engine. Power Query can be
downloaded as an add-in for Excel or be used as part of Power Bl Desktop. With Power
Query you can extract data from many different data sources. You can read data from
databases such as SQL Server, Oracle, MySQL, DB2, and many other databases. You can
fetch data from files such as CSV, Text, Excel. You can even loop through a folder. You
can use Microsoft Exchange, Outlook, Azure.... as source. You can connect to Facebook
as source and many other applications. You can use online search or use a web address
as the source to fetch the data from that web page. Power Query gives you a graphical
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user interface to transform data as you need, adding columns, changing types,
transformations for date and time, text, and many other operations are available. Power
Query can load the result set into Excel or into Power Pivot model.

Power Query also uses a powerful formula language as code behind called M. M is
much more powerful than the GUI built for it. There are many functionality in M that
cannot be accessed through graphical user interface. | would write deeply about Power
Query and M in future chapters so you can confidently write any code and apply
complex transformations to the data easily. screenshot below is a view of Power Query
editor and some of it's transformations.

Bl | &~ = | TeamGoals - Query Editor - o X

Home Transform Add Column View (7]
=X D D D ER Propeties m E!E B WX [ Remove Duplicates 5 5 =) Data Type: Text erge Queries
™ ) —
= = ®7 [} Advanced Editor 05 B % Remove Errors - il an B Use First Row As Headers = & i
Close&  New Recent  Refresh Choose Remove  Keep Remove spiit  Group
Load~  Source Sources~  Preview Columns Columns >  Rows = Rows ™ Column~ By 2 Replace Values

Close New Query Manage Columns Reduce Rows Sort Transform
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Power Pivot

Power Pivot is data modelling engine which works on xVelocity In-Memory based
tabular engine. The In-Memory engine gives Power Pivot super fast response time and
the modelling engine would provide you a great place to build your star schema,
calculated measures and columns, build relationships through entities and so on. Power
Pivot uses Data Analysis eXpression language (DAX) for building measures and
calculated columns. DAX is a powerful functional language, and there are heaps of
functions for that in the library. We will go through details of Power Pivot modelling and
DAX in future chapters. Screenshot below shows the relationship diagram of Power
Pivot
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Power View

The main data visualization component of Power Bl is Power View. Power View is an
interactive data visualization that can connect to data sources and fetch the metadata to
be used for data analysis. Power View has many charts for visualization in its list. Power
View gives you ability to filter data for each data visualization element or for the entire
report. You can use slicers for better slicing and dicing the data. Power View reports are
interactive, user can highlight part of the data and different elements in Power View talk
with each other. There are many configurations in Power View visualization that | will

explain fully in future chapters.
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Power Map

Power Map is for visualizing Geo-spatial information in 3D mode. When visualization
renders in 3D mode it will gives you another dimension in the visualization. You can
visualize a measure as height of a column in 3D, and another measure as heatmap view.
You can highlight data based on the Geo-grahpical location such as country, city, state,
and street address. Power Map works with Bing maps to get best visualization based on
Geo-graphical either latitude and longitude or country, state, city, and street address
information. Power Map is an add-in for Excel 2013, and embedded in Excel 2016.
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Power Bl Desktop

Power Bl Desktop is the newest component in Power Bl suit. Power Bl Desktop is a
holistic development tool for Power Query, Power Pivot and Power View. With Power BI
Desktop you will have everything under a same solution, and it is easier to develop BI
and data analysis experience with that. Power Bl Desktop updates frequently and
regularly. This product has been in preview mode for a period of time with name of
Power Bl Designer. There are so much great things about Power Bl Desktop that cannot
fit in a small paragraph here, you'll read about this tool in future chapters. because of

great features of this product I'll write the a section "Power Bl Hello World” with a demo
of this product. You can have a better view of newest features of Power Bl Desktop here
in this blog post. screenshot below shows a view of this tool;
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Power Bl Website

RADACAD

Power Bl solution can be published to PowerBl website. In Power Bl website the data
source can be scheduled to refresh (depends on the source and is it supporting for
schedule data refresh or not). Dashboards can be created for the report, and it can be
shared with others. Power Bl website even gives you the ability to slice and dice the data
online without requiring any other tools, just a simple web browser. You can built report
and visualizations directly on Power Bl site as well. screenshot below shows a view of

Power Bl site and dashboards built there;
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Power Q&A is a natural language engine for questions and answers to your data model.
Once you've built your data model and deployed that into Power Bl website, then you or
your users can ask questions and get answers easily. There are some tips and tricks
about how to build your data model so it can answer questions in the best way which
will be covered in future chapters. Power Q&A and works with Power View for the data
visualizations. So users can simply ask questions such as: Number of Customers by
Country, and Power Q&A will answer their question in a map view with numbers as

bubbles, Fantastic, isn't it?
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Power Bl Mobile Apps

There are mobile apps for three main mobile OS providers: Android, Apple, and
Windows Phone. These apps gives you an interactive view of dashboards and reports in
the Power Bl site, you can share them even from mobile app. You can highlight part of
the report, write a note on it and share it to others.
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Power BI Pricing

Power Bl provide these premium services for free! You can create your account in
PowerBl.com website just now for free. Many components of Power Bl can be used
individually for free as well. you can download and install Power Bl Desktop, Power
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Query add-in, Power Pivot add-in, Power View add-in, and Power Map add-in all for
free! There are some features of these products that reserved for paid version however,
such as Power Bl Pro which gives you some more features of the product. If you want to
learn more about pricing of the Power Bl | encourage you to read this page. However
create your free account today and give it a try, it won't cost you anything except your
precious time, which I'd say definitely worth it.

Preparation

To follow examples of this book download the latest version of Power Bl Desktop from
here. Most of examples will be demoed through this product, however there might be
some exceptions, which | will mention at the beginning of the specific section if you
need another tool to download. for the data source for some demos I'll use
AdventureWorks database examples, it might be the database itself or the tabular
model or other versions and shapes of that, I'll write more information about the
requirement for running demo at the beginning of each demo. Files of demos will be
shared, either *.pbix files (Power Bl Desktop files) or Excel files for you as a reference. If
you have any questions just use the comment section below each post.

If you want to have a clue about what to expect in this book read the table of content
here.

What to Expect in Next Section?

In summary, you've read about what Power Bl is, and what are Power Bl components.
You've learned that Power Bl is cloud based data analysis tool that can be used by data
analysts, business analysts and power users because it is easy to use, however it is so
much powerful that can be used to answer complex Bl requirements. In next section Ill
explain how to use Power Bl Desktop for a Hello world example. You'll learn some great
features of this product through a demo and you will have a better understanding of
Power Bl tools.
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Power Bl Desktop; The First Experience

Published Date: August 11, 2015
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Power Bl Desktop

There are some reasons that | chose Power Bl Desktop for the very first demo of this
book. Power Bl Desktop has three components all in one (Power Query, Power Pivot,
and Power View), it can upload directly to PowerBl website, and it is a recently released
product with many shining features. In this section | want to get you to start working
with Power Bl Desktop, you will get familiar with Power Bl Desktop editor, and you'll see
main panes of that. This would be the first experience with Power Bl Desktop. If you
want to know What is Power Bl read the first section of book here.

Power Bl Desktop

Power Bl Desktop is the new development editor released 24th of July 2015 as general
availability for Power Bl. Power Bl Desktop can connect to many data sources, transform
the data, load it into a data model with relationship design, and finally visualize it in a
report style. Power Bl Desktop apply all of these actions on a *.pbix file, and it can
publish the file directly to Power Bl website where users can see the report and interact
with it from web browser.
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Power Bl Desktop as mentioned above is an editor for three components; Power Query,
Power Pivot, and Power View. Power Query connects to data sources and mash up the
data with a formula language, the result set of Power Query will be loaded into a tabular
model which is Power Pivot. Power Pivot can set the relationship and allow you to create
measures and calculated columns and set the data model as you want. Then Power View
connects to the model and visualize the data with different charts and visualization
elements.

} - o 0o uj]] Power BI

“&Hmm
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1) Power 1

Power Bl Desktop

Power Bl Desktop has everything in one editor, and this makes it an easy to use tool, but
don't be fool of this easy interface. Power Bl Desktop uses three powerful components
and two of those components give you extensive features (I mean Power Query and
Power Pivot). You can solve very complex challenges with Power Bl Desktop only
because of it's underlying components. To be a professional and expert in Power BI, you
have to be an expert in Power Query (M language), and Power Pivot (DAX expressions).
I'll cover deep detailed discussion about these products in future chapters, but for now,
let's look at Power Bl Desktop with a very easy example.

Prerequisites

Power Bl Desktop:
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Download Power Bl Desktop from this link. You can also install 64 or 32 bit options if
you go to advanced download options.

Sample Database:

For this example | used the old Pubs database (just to create something different than
AdventureWorks samples). you can download it here and install Pubs database.

Power Bl Account:

If you don’t have a Power Bl account, simply go to Power Bl website, and enter your
company mail address to get a free account. Note that you cannot use public email
accounts such as gmail and yahoo here

Fnter your work email address Use it free

By clicking Lise it free, you agree to the Power Bl Terms of Service

Startup Screen

Power Bl Desktop like many other Microsoft editor applications has a startup screen. in
the startup screen you have some options to go through as below:

1. you can watch some Power Bl Desktop tutorial videos.

2. You can also read latest news about Power Bl or some tutorials of Power BI, or
you can go to Power Bl forums to ask question or search for some answers there.

3. You can open an existing report with Power BI, or start building a new report by
getting data. You can see list of latest files that you've worked on as well.
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Get Data

Let's start the work with getting data. Pubs is a database of some books published and
sold in stores, information about titles, authors, stores and etc are available in this
database. | want to keep this example easy so | create a very simple model. for every
experience with Power Bl Desktop you have to first get data from somewhere. wide
range of data sources is supported from files to database, web search, and many other
data sources. once you've connected to the data you can transform it (re-shape it) as
you want. So in this part of the example you get data from Pubs database, and you'll
apply very simple transformation to it.

Open Power Bl Desktop. In the startup screen choose Get Data.
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Get Data window will open. This window is the graphical interface to connect to many
data sources. from the left options choose Database, and in the main section select SQL
Server Database. (Remember we are connecting to SQL Server instance that has Pubs

database installed)
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Get Data
Database
All SQL Server Database o
File EI Access Database
Database o SOL Server Analysis Services Database
Azure Cracle Database
Other [BM DEZ Database

MySQL Database
PostgreSOL Database
Sybase Database

Teradata Database

Connect Cancel

Next dialog box asks for server name and database name. Server name is necessary, but
you can leave database name blank (blank will load all databases to choose from). You
can also write a sql statement here if you want to. because my server for database is my
local computer, so | just enter my computer name as below
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SQL Server Database

Import data from a SQL Server database,

Server

reza-vaio

Database (opticnal)

i SQL statement (optional)

Ok Cancel

You can set up credential in the next window. | use my current credentials, but note that
there are other options such as entering an alternate credential or using database (SQL
Server authorization)

@ reza-vaio

Use your Windows credentials to access this database,

Access a SOL Server Database ®

Windows

+ Use my current credentials

Database lUze alternate credentials

Connect Cancel

you might get a message about encryption support, just click OK on that, we will cover
that later. Because we've entered blank in the database name, now we see all databases,
expand Pubs, and then select these tables: titles, stores, and sales.
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sales B
stor_id ord_num ord_date qty payterms title_
E380 EBTL 9/14/1994 12:00:00 AM 5 Net 60 EU10
6380 722a 5/13/1994 12:00:00 AM 3 Net 60 P520¢
T066 A2976 5/24/1993 12:00:00 AM 50 Met 30 PCBE!
7066 OA74423 8/13/1934 12:00:00 AM 75 ON invoice PS20%
T067 04452 8/14/1994 12:00:00 AM 10 Net 60 PS20¢
J067 pP2121 6/15/1992 12:00:00 AM 40 Net 30 TC3Z:
T067 P2121 6/15/1992 12:00:00 AM 20 Net 30 TC42(
T067 P2121 6/15/1992 12:00:00 AM 20 Met 30 TCI7.
7131 N914008 8/14/1984 12:00:00 AM 20 Net 30 P520¢
7131 M914014 9/14/1994 12:00:00 AM 25 Net 30 MC3C
7131 P3087a 5/29/1993 12:00:00 AM 20 Net 60 P513%
7131 P3087a 5/29/1993 12:00:00 AM 25 Net 60 PS21(
7131 P3087a 5/29/1993 12:00:00 AM 15 Net 60 P533:
7131 P3087a 5/29/1993 12:00:00 AM 25 Net 60 PSTT3
7856 Q02299 10/28/1993 12:00:00 AM 15 Net 60 BU7E
7896 TO456 12/12/1993 12:00:00 AM 10 Net 60 MC22
7856 X599 2/21/1993 12:00:00 AM 35 ON invoice BU20
042 42311822 8/14/1994 12:00:00 AM 15 ON invoice MC3C
8042 42311530 5/14/1934 12:00:00 AM 10 ON invoice BU10
042 P723 3/11/1993 12:00:00 AM 25 Net 30 BU11
BO42 OABTS.1 5/22/1993 12:00:00 AM 30 Met 30 PC10:
< >
Load Edit Cancel

As you see in above screenshot when you click on tables you'll see a sample data rows
of that appearing in the main section. this helps you to have an understanding of what
you are looking at. Click on Edit. The Query Editor window will open. This is the main

Power Query Window that has all the tables we've selected.
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il | @2~ = | sales - Query Editor - [} X
Home Transfarm Add Column View (7]
=X D D D R Properties m E!E B, B [-fRemove Duplicates £ - % Data Type: Text = 2 Merge Queries
mt O & T Advanced Editor H B | Remave Errors - il an FFT Use First Row As Headers = = Append Queries
Close &  MNew Recent  Refresh Choose Remove  Keep Remove Split  Group |
load~  Source~ Sources~  Preview ~ Columns Columns~ Rows = Rows~ Column~ By 2 Replace Values 4| Combine Binaries

Close Hew Query @Y Manage Columns Reduce Rows Sort Transfarm Combine

3 Queries < & | = pubs{[Schema="dbo",Ttem="sales"]}[Data] Query Settings
tor_id  [§ll ord_num B ord_date B ravierms B tite id B stores [l titles

6871 9/14/1994 12:00:00 AM 5 Net 60 BU1032 alue alue
7228 5/13/1994 12:00:00 AM 3 NetsD P52091 Value Value Name
A2976 5/24/1993 12:00:00 AM 50 Net 30 PC38E
QA7442.3 9/13/1994 12:00:00 AM 75 ON invoice PS2091
Da4g2 3/14/1994 12:00:00 AM 10 Net 60 PS2091
p2121 6/15/1992 12:00:00 AM 40 Net 30 TC3218
p2121 6/15/1992 12:00:00 AM 20 Net 30 TC4203
P2121 8/15/1992 12:00:00 AM 20 Net 30 TCT777
N914008 $/14/1994 12:00:00 AM 20 Net 30 P52091
N914014 9/14/1994 12:00:00 AM 25 Net30 MC3021
P3087a 5/29/1993 12:00:00 AM 20 Net 60 PS1372
P3087a 5/23/1993 12:00:00 AM 25 Net 60 PS2106
P3087a 5/29/1993 12:00:00 AM 15 Net 60 Ps3333
P3087a 5/29/1993 12:00:00 AM 25 Net 60 PSTITT
Q2298 10/28/1993 12:00:00 AM 15 Net 60 BU7832

4 PROPERTIES

4 APFLIED STEPS
Source

Navigation

TQ456 12/12/1993 12:00:00 AM 10 Net 60 MC2222
X939 2/21/1993 12:00:00 AM 35 ON invoice BU2075
42311922 $/14/1994 12:00:00 AM 15 ON invoice MC3021
42311930 5/14/1994 12:00:00 AM 10 ON invoice BU1032
P723 3/11/1993 12:00:00 AM 25 Net 30 BUl111
QAB79.1 5/22/1993 12:00:00 AM 30 Net 30 PC1035

8 COLUMNS, 21 ROWS PREVIEW DOWNLOADED AT 10:50 PM

In Query Editor window in the left pane you can see three tables that we've loaded
(numbered as 1). Main pane (numbered as 2) shows selected the data set from table in
the left hand side. Right hand side shows the steps applied on the data set. the menu on
top contains some transformations that you can apply on the data set.

Select sales table in left pane, now in the main pane you'll see data columns of that
table plus two hyperlinked columns (stores, and titles). Power Query is intelligent
enough to understand relationship between tables and load them together. That is why
stores and titles are here as hyperlinks, because Power Query joined them based on the
FK-PK relationship in the database. Let's don't use that intelligence for now, so I'll
remove these two columns by right click on them and then selecting Remove.
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stores  ealEE bk
BU1032 Vore B Remove
PSI091 Value Remove Other Columns
PCEEES Value Duplicate Column
v P52091 Value Rermowve Errors
PS20491 Value
Replace Errors...
TC3218 Value
TC4203 Value Fill ’
TC7777 Value 'c:'g Unpivet Colurmns
p52091 Value Unpivot Other Columns
MC3021 Value Rename...
PS1372 Value Move ,
P52106 Value
: Drrill Drown
P53333 Value
Addas N
PSTTTT Value as New Query

Do the same in “titles” table, and remove columns: publishers, roysched, sales,
titleauthor. Also from “stores” table remove discounts and sales columns. Now let's
make a very small change. | want to keep this example very simple, so regardless of best
practices of having date dimension that have columns for year, months, week and etc, |
just want to add a year column to the sales table. the year column that | want to add is
the Order Year, and | can simply calculate that from the ord_date column which is a
datetime value.

select sales query, then click on ord_date column, and then from the main menu click on
Add Column. in the Add Column section under Date, choose Year.

b | @8- = | sales - Query Editor
I
Home Transform Add Colug View

= > = ) ~
= - Aerg € gone N 4 T
= Add Index Column ',c;é' Merge Columns X (8] Trigonometry E .: \
LF Duplicate Column s Extract = z .1 Rounding p—
Add Custom Format Statistics Standard Scientific . Time Duration
Column - wm Parse Infarmation -
General From Text From Mumber Age

. Date Only
3 Queries 4 B = Table.RemoveColumns{dbo_sales,{"stores", "titles"
Parse

#. stor_id ﬂ ord_num - a il Oty ﬂ payterms 5
iiE sales 9/14/1994 12:00:00 AM 5 et 60

Year
i titles 9/13/1994 12:00:00 AM 3 Net 60 Menth TR
i stores 3 5/24/1993 12:00:00 AM 50 Net 30 B2y B U=
9/13/1994 12:00:00 AM 75 ON invoice AL
5/14/1994 12:00:00 AM 10 Net 60 Week
£/15/1992 12:00:00 AM 40 Met 30 Subtract Days
6/15/1992 12:00:00 AM 20 Net 30 TC4203
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A new column with name of Year will be added to the table, right click on the column
and rename it to Order Year. Well done, you've done your first transformation with
Power Query. It was so simple, wasn't it?

. stor_id ﬂ ord_num n ord_date n qty ﬂ payterms n title_id n -
1 EEEN BET1 9/14/1994 12:00:00 AM 5 Net 60 BU1032 1954
2 =R 7223 9/13/1994 12:00:00 AM 3 Net 60 P52091 1984
3 EEE A2876 5/24/1993 12:00:00 AM 50 Met 30 PCEEEE 1993
4 s QA7442 3 9/13/1994 12:00:00 AM 75 ON invoice P52091 1984
5 EeE Da452 9/14/1994 12:00:00 AM 10 Met 60 P52091 1954
6  E P2121 6,/15/1992 12:00:00 AM 40 MNet 30 TC3218 1992
P /067 P2121 6/15/1992 12:00:00 AM 20 Net 30 TC4203 1992
2 Ee P2121 6,/15/1992 12:00:00 AM 20 Net 30 TCT777 1992

Modelling Data

Now let's load data into a model, in Query Editor window under Home tab, click on
Close & Load button. This will load all the queries with their data into the model.

{ I S - | L T el | I I=1 e = L 1T

il | 22+ = | sales - Query Editor

Home Transform Add Column View
=3 |:b« D D r@Prnperties @ E E B, E= [+ Remove Duplicat
= ©) o ! Easfli=za

L BAduanced Editor |P';'.; Remaove Errors =

Close & Mew Recent Refresh Choose Remove Keep Remove
Load = Source * Sources ™ Preview - Columns Columns~ Rows~ Rows~
Close Mew Query Manage Columns Reduce Rows

Close & Load

= Table.RenameColumns{#"Inserted Year",{{"Year", "Ordt

B av

Close the Query Editor window
and load any pending changes to stor_id n ord_num n ord_date
the report.

n paytenms

6871 9/14/1994 12:00:00 AM 5 Net 60
7213 9/13/1994 12:00:00 AM 3 Net 60
A2GTE 5/24/1993 12:00:00 AM 50 Met 30
QAT442.3 9/13/1994 12:00:00 AM 75 ON invoice
L4452 9/14/1994 12:00:00 AM 10 Met 60

You can see in the screenshot below that data is loading into the model
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Load

" sales

21 rows from reza-vaio/pubs.
" titles

18 rows from reza-vaio/pubs.
" stores

6 rows from reza-vaio/pubs.

Cancel

Now you will see the blank Power Bl Desktop editor. From the left tabs, click on
Relationship (last tab) as below to see the relationship diagram of your model

W | H % & - = | Untitled - Power BI Desktop

Home
e D2 B O E - =i

Paste Get Recent Edit Refresh Text Image Mew Manage New MNew Publish
Data = Sources = Queries Box Page Relationships = Measure Column

Clipboard External Data Insert Report  Relationships Calculations Share

Relationshipliiab)

[ stores
| 1 stor_id

[ stor_name
[T stor_address _
[ city [ stor_id
[ state [T ord_num
M zip [ ord_date £ titles
B qty - T title_id
B payterms I title
@ title_id T type
[T Order Year T pub_id
5 | price
1 advance
BT royalty
B3 ytd_sales
T notes
7 pubdate
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Now you see the diagram. Power Pivot intelligently created relationship between tables
based on their relationship in the pubs database. if you double click on any of
relationships you can modify it if you want to. Let’s just leave it as is, because
relationship is just fine. The change that we want to do in the modelling is just adding a
sales amount to sales table. (Note that sales table has the quantity only, and price is in
titles table). Sales amount would be quantity sold multiplied by price of the title. Let's do

it in the model.

Click on Data Tab to see structure of data in each table. you can see that gty exists in
sales table. If you look at titles, you'll see price column there.

| E Data Tools Untitled - Power Bl Desktop
E@ |__] ﬂ m Data Type: Whole Mumber =  Data Category: Uncategorized -
E Format: Whole Mumber =
Manage New MNew Sort By g "
Relationships  Measure Column  Column = ' oan |0 -
| Relationships Calculations Sort Formatting

stor_id

ord_num

ord_date

payterms

title_id

6380 6871 9/14/1994 5 Netgl BU1032 1994
7223 9/13/1994 3 MNet a0 P52091 1954
AZSTE 5/24/1003 50 Met 30 PCEERE 1993
QAT442 3 9/13/1994 75 ON invoice P52091 1994
TDETE}EE_ T'é_-bi"z 9/14/1994 10 Met &0 PS2091 1984
7067 P2121 6/15/1992 40 MNet 30 TC3218 1992
7067 P2121 6/15/1992 20 MNet 30 TC4203 19582
7067 P2121 6/15/1952 20 Met 30 TCTI77 1992
7131 20 Net 30 P52091 1994

Order Year

NS14008 9/14/1994

Go to sales table (from right pane choose sales), and then click on New Column. In the
formula bar type in the formula below

Column = sales[qty]*RELATED(titles[price])
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il | E e Data Tools Untitled - Power Bl Desktop

Home Modeli
=5 @ |

m Data Type: Whole Number Data Category: Uncategorized -

Format: Whole Number =

Manage Mew Mew Sort By ) a =
Relationships  Measure [Column | Column = $ ~ % * |0 -
Relationships Calculations Sort Formatting Properties
Column = sales[gty]*RELATED(titles[price]}

stor_id ord_num ord_date qty title_id Order Year

6380 6871 9/14/1994 5 NetaQ BU1032 1994

payterms

6380 7228 9/13/1994 3 Netgl P52091 1994
7066 A2STR 5/24/1993 50 Net30 PCEEEE 1993
7066 QAT442 3 9/13/1994 75 ON invoice P52091 1994
7067 04482 9/14/1994 10 Net &0 P52091 1994
7067 2121 6/15/1992 40 Net 30 TC3218 1992
7067 2121 6/15/1992 20 Net 30 TC4203 1992
7067 2121 6/15/1992 20 Net 30 TCrrr? 1992
7131 NS14008 9/14/1994 20 Net 30 P52091 1994
7131 MN914014 9/14/1994 25 Net 30 MC3021 1994
7131 P3087a 5/29/1993 20 Net &0 P51372 1993
7131 P3087a 5/29/1993 25 Net &0 P52106 1993

then press enter (you'll see that intellisense also helps you to write down the formula).
Now you'll see the result in the new column. right click on it, and rename it to sales
amount. Congratulations! you've written your first DAX expression here. Related
function is a function that brings the relative row to this record based on the
relationship of tables. so related(titles[price]) means from table “titles” bring column
“price” but only price of that title that is related to this record (based on the relationship
of title_id column.

zales amount = sales[gty]*RELATED(titles[price])

ord_num ord_date qty payterms title_id Order Year
E380 6871 /14,1004 5 Netgl BU1032 1994 100
6380 7223 9/13,/1994 F Net gl P52091 1594 33
7066 A2STE 5/24/1903 50 Net30 PCEEES 1993 1000
7066 QA7442.3 9/13,/1904 75 ON invoice P52091 1994 821
fo67 L4452 9/14/1994 10 Net 60 P52091 1994 110
T067 P2121 6/15,/1902 40 Net 30 TC3218 1992 838
f067 P2121 6/15/1992 20 Net 30 TC4203 1992 239
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Visualization

Our model is ready now to be visualized in a report. Go to Report Tab (the default tab in
Power Bl Desktop). and click on stacked column chart from Visualizations pane. You'll
see an empty chart in the report window.

Wmee £+ % | Untitled - Power B Desktop - m] X
°
e GhELELEE £ BB G
v o B4 a = R~ LE] np)
Paste Get  Recent Edit  Refresh  Tet  Image  New Man, New  MNew  Publish
ReportsTiabs~ Queries Box Page  Relationships Measure Calumn
cnpnjg_.— External Data Insert Report  Relationships Caleulations Share
r = =) Visualizations >  Fields
4 H sales
W ord_date
M od num
M = Order Year
M payterms
I 1 W gy
IME sales amount
W storid
W title_id
» B stores
» B titles
L - 4

From the fields pane drag and drop sales amount into the Value section of the chart.
then drag and drop city (from stores table) into Legend, and then drag and drop title
(from titles table) into Axis. Done! you have a clustered column chart already. you can
change height and width of the chart simply (I bet you'll figure it out how to).

r

Visualizations > Fields
city @ Fremont @ Los Gatos @ Portland © Remulade @ Sestte © Tustin 4 sales
1200 ord_date
1000 B ord num
M = Order Year
800
| — = gty
5 & sales ameunt.
400 itle W storid
—
) | c
« & & o o P < B stte
o @ A o i ) " - o ‘ M storaddress
I - - ) N - - : . . . . sales amount B sorid

Filters

city (All)

sales amount (All

title (Al title
M title id
N type
M = ytd_sales
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Let's create a Map now. Click on an empty section of the report, and then click on
Map. set Location as stor_address (from stores table), Values as gty (from sales table),

and Legend as city (from stores table). Your map is now ready.

Visualizations
r = =
= [
ik

® Fremont @ Los Gatos @ Portland Remulade @ Seattie Tustin

O ]

CANADA " Hudson bay

stor_address

Gulf of Alaska
I i
(@) p R
UNITED STATE)S Gl
b> bing © 2015 Microsoft Corporation.  © 2015 HERE

Filters

city (All)
qty (All)

stor_address (All)

.
EOENENN

L]
]
« H
-
]
"
-
« H
[
"
"
]
]
]
"
-
[
"

ord_date

ord_num

> Order Year

payterms

= qty

i sales amount

stor_id
title_id

res
city
state
stor_address
stor_id
stor_name
zip

titles

2 advance

notes

2. price

pub_id
pubdate

2. royalty

title
title_id
type

2 ytd_sales

Let's add a treemap to the experience as well. Set the treemap with Group as type (from
titles table), Details as title (from titles table), and Values as qty (from sales table).
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psychology

|z Anger the Enemy?

business

You Can Combat Comput._.

popular_comp

Life Without _ | Emotional Se_.

Secrets of Silicon Valley

Computer Pho.. | Prolonged_

But Iz It User Friendhy?

The Busy Execl

ooking with Co.. ~ Straight Talk About C... | The Gourmet Microwave Silicon ..

Visualizations

Filters

qty (Al
title (All)
type (All)

Fields

EREAERENEN

ord_date
ord_num
Order Year
payterms

qty

Wi sales amount

stor_id
title_id

E28 stores

EAEAEEEENN .

city
state
stor_address
stor_id
stor_name
zip

tles
advance
notes
price
pub_id
pubdate
royalty
title
title_id
type
ytd_sales

Let's add a total quantity sold as a text box in the report as well. Add a Card from
visualization, and choose qty to be displayed there.
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Visualizations

cales

W ord date
B ord num
M = Order Year
| payterms
Z gty
W iE sales amount
W storid
W titleid
4 B stores
r = . i
T W state
B stor address
| 49 3 | M storid
[ | stor_name
|
L - | |

Now add an slicer as the last item for your report. Slicer now can slice and dice the data
by Order Year (remember we've added this column in modelling part)

Visualizations ) Fields

4 B sales
r = iy
— : B ord date
Order Year & -~ [ el
1992 ' 5. Order Year
§ 01993 | B payterms
1994 s qy
s W& sales amount
L _ J Order Year W storid

W title_id
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Publish

Save the Power BI Desktop file as Pubs Analysis. In the Report tab of Power Bl Desktop
click on Publish (you'll need to enter your account details here for the first time). You'll
get a success message when publish is completed.

& | |5 © @ @- = | Pubs Analysis - Power Bl Desktop

R GLEDEEE =2 hiElk
do ;l a 5 o
D) B com o B4 Le o & LE )
Paste Get Recent Edit Refresh Text Image New Manage New New Publish
Data~ Sources ¥ Queries Box Page Relationships  Measure Column
Clipboard External Data Insert Report  Relationships Calculations Share
@ Fremont @ Los Gatos @ Portland Remulade @ Seattle Tustin x

Publishing to Power Bl

. v/ Success!

Open Pubs Analysis.pbix in Power Bl
CANADA " Hidson ay

Guif of Afoska
Close

Now open the Pubs Analysis in Power BI (just click on the link in publish window), and
you'll see your report online in web browser.

My Workspace

‘‘‘‘‘‘ % ® LosGatos © Portiand @ Remutade @ Seattie @ Tustin

Dashboards

© .
CANADA s
et
o'y
UNITED ST“S Q 493
bbing 02015 HERE 02015 Wioeren Coperstion
Gy ® Fremont @ Los Gatos ® Portand ® Remulade @ Sestte @ Tustin

Your report is also fully interactive as well, click on charts and columns and maps to see
how highlighting features works interactively.
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Portiand @ Seattle

Order Year

1993
1994

e} LOttav

LUNITE
15

1> bing

cty ® LosGatos © Portiand ® Remulade ® Seattle @ Tustin

Well done! you've made your first report with Power Bl Desktop, and | know that you'll
say it was easy, fun, and interesting. In this section you've learned what is Power Bl
Desktop. You've connected to a SQL Server as data source and transformed the
extracted data. You've loaded data into a model and added a calculated column to it.
You've created a report with charts and visualization elements, and finally you published
your report in Power Bl website. In next section we will go to Power Bl website and Apps
to see how they works.
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Power Bl Website: You'll Need Just A
Web Browser

Published Date: August 11, 2015

Power Bl

FILE ~ SAVE  READING VIEW A7) Text Box

s My Workspace —

sales

city @ Fremont @ Los Gatos @ Portland Remulade @ Seattle Tustin qty
ord_date

) Dashboards ord_num

M

Order Vear
a1l Reports G
qty

sales amount
stor_id

title_id

M M

stores
city
state

er Bl FIFA How To

stor_address

R R
ENEEEQ g EEAQAEQAEN g

[ Datasets

In previous section (from the Power Bl from Rookie to Rockstar book) you've learned
about Power Bl Desktop, and you've developed a sample report with that and published
it to Power Bl website. In this section I'll explain some of Power Bl website's functionality.
You will understand at the end of this section that Power Bl is not just a host for Power
Bl reports, it gives you option to connect to data sources, and build reports as well, All in
web browser! You won't need to install anything to use it. I'll also show you Power BI
app for mobile and we'll explore it to see what it gives us in overall.

In this section | will go through below modules with you;

e Create Reports in Power Bl Website
e Get Data from Website

Building Dashboards

Sharing

Power Q&A

Power Bl Mobile App

| have to mention it again that this section is still part of Introduction to Power BI
chapter of the book, and topics above will be covered lightly. Later in future chapters we
will go through all options above deeper in details. Purpose of this section (and the
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whole Introduction to Power Bl chapter) is to gives you an understanding of Power Bl
tools and services, and prepare you for detailed discussions in future chapters.

Power Bl Website

Power Bl Website is a location to host your *.pbix (Power BI) files. You can publish Power
Bl files directly from the website, or from Power Bl Desktop (As you've seen in previous
section). However Power Bl website is not just for hosting these reports. You can create
dashboards from reports in Power Bl and share dashboards with others. You can also
connect to some data sources directly from the website, and create the report online.
Yes, you can do it all with just your web browser. You can also edit an existing report,
and re-write it, or save it as a new report. You can schedule data sets to refresh
automatically (not all data sources supports this feature). As you see Power Bl website is
not just a hosting location then, it is much more. Sometimes you can do some stuff just
with the web browser.

Create Reports in Power Bl Website

You can edit reports in the website and rewrite them, or you can save them as a new
report. You can also create a new report from an existing or new data source. Let's use
the data set that we've built in previous section and use that as the source for our new
report. Follow the instruction below to create a report in the website.

Login to PowerBl.com website with your login. From the left pane menu under Datasets
you'll see Pubs Analysis (the data set that we've built from previous example). You can
also see Pubs Analysis under reports as well. Pubs Analysis report is the visualization
report we've built, and the dataset just contains metadata, and the data. click on ellipsis
button near Pubs Analysis data set and choose explore from the popup menu.
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Power Bl
Fifa 2014 How To & Share Dashboard
~ My Workspace
Passes Completed, Matches Played
) Dashboards
Reports
ASIA
NORTH wape
AMERICA &7
Game Results ;
<AFRICA
Power Bl FIFA How To i m
)
Pubs Analysis AMERICA AUSTRALIA
B Y
m b bing ® 2015 HERE  ® 2015 Microsoft Corporation
Pubs Analysis
Last refresh succeeded: Mon Aug 10 2015 23:45:31 GMT=1200 (New Zealand Standard Time)
Refresh Schedule not enabled
E ORE | RENAME SCHEDULE REFRESH REFRESH NOW  DELETE

EXPLORE

When you click explore, a report window will open in the main window. This is similar to
Report tab in Power Bl Desktop. You'll have the Visualization, Fields, and Filters pane in
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the right side (numbered as 1 below), You can add pages (numbered as 2), and you can
save the report, or view that, or add a text box to it (numbered as 3). Here is an
screenshot of the report editor online

Power Bl

FILE ~ SAVE  READING VIEW AT Text Box

-~ My Workspace Visualizations »  Fields

» B sales
» B stores
) Dashboards b B titles

.l Reports

Filters

A1 Get Data

The report editor is not exactly similar to the report tab of Power Bl Desktop, there are
less functions here (For example you cannot add image here). But most of the
functionality is available through the online report editor. and it works perfectly with the
web browser. Let's build a simple report;

Create a “Line and Stacked Column Chart” from the Visualization pane. Ste Shared Axis
as Order Year (from sales table), and Column Series as city (from stores table), and
Column Values as sales amount (from sales table), and finally Line Values as qty (from
sales table). The report illustrated below;
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Power Bl

FILE ~ SAVE  READING VIEW A7) Text Box

My Workspace F = | Visualizations > Fields

4 B sales
dty @ Fremont @ Los Gatos @ Portland Remulade @ Seattle © Tustin qty ; =
aK 250 B ord_date
) Dashboards B ordrum

Order Year

b

Reports —

qty
sales amount

stor_id
title_id
ores
city
state

stor_address

sales amount stor_id

stor_name

zip

.
EEEEES yp EEQQEQ

[ Datasets

Let's create another visualization in the report. Add a Funnel to the report. Set Group to
city, Values to qgty. Also set Color Saturation to sales amount. Color saturation will
highlights the funnel bars based on sum of sales amount.

Visualizations > Fields

F = -
ord_date
ord_num

Fremont > Order Year
payterms

Los Gatos

" sales amount

Portland .

e ! stor_id

Remulade

Seattle
state

Tustin “ stor_address

- — M | sales amount stor_id

stor_name

For the last chart in this report, let’s build a pie chart. | know that pie chart is not good
chart for visualization, But | want to use it for 3 distinct categories with really
distinguishing values. (Please remember that don't use pie chart with categories are
more than 3 and 4, and values are quite close to each other). Add a pie chart to the
report. Set it with Legend as state (from stores), and Values as qty. below is the view of
pie chart

65|Page



Power Bl from Rookie to Rock Star RADACAD

Visualizations
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stor_id

Now let's save the report with name of Pubs Analysis Extended (save option is in top left
side of the report editor). You now see the new report under Reports. if you click on it
you'll see it in the viewer.

Build Dashboard

You can build dashboards from your existing reports. dashboards will be primary view
point of you or users (from website or mobile app). To create a dashboard, click on Add
button close to Dashboards in the left pane, and create a new dashboard with name of
Pubs Dashboard.
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Power Bl

My Workspace

Dashboards

Pubs Dashboa rd|

An empty dashboard will be created. Now go to Pubs Analysis Extended report and click
on the right top side of funnel chart to “Pin Visual” as below. You'll see a success
message that chart pinned to dashboard.

Frement

Los Gatos

Remulade

Seattle

Go to Pubs Analysis report, and pin visual the Map visualization as well. now the Pubs
Dashboard looks like below screenshot;
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If you click on any item in the dashboard you'll be redirected to the underlying report.

Sharing

Dashboards can be easily shared with other users. just click on ellipsis button of
dashboard and choose Share.
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Pubs Dashboard

Power Bl

Share Dashboard

-~ My Workspace
Not shared with anyone

Invite Shared With

Pubs Dashboard

DELETE  SETTINGS

OPEN RENAME
SHARE

ular Recipients will have access to the same data and reports as you have in this dashboard. Learn more

[ Datasets

Sheae v| Allo

Get Data

w recipients to share your dashboard

You can connect to some data sources from the Power Bl website. This option is

available through Get Data button.

69|Page



Power Bl from Rookie to Rock Star RADACAD

Get Data

Need more guidance? Try this tutorial

Content Pack Library Import or Connect to Data

My Organization

Browse content packs
that other people in your

Services

Choose content packs
from online services that

Files

Bring in your reports,
workbooks, or data from

Databases

Connect to live data in
Azure SQL Database and

organization have you use, Excel, Power Bl Desktop mare.
published. or CSV files.
Get A Get A Get A Get A

[T1 Samples

There are some data sources supported in online Get Data. You can get data from
services (such as Google Analytics, MailChimp, CRM, Salesforce...), or get data from Files
(such as Local File, OneDrive), or get from Databases (such as Azure SQL DB, Azure SQL
DW...). Some of these options requires Power Bl Pro, but most of them are available
through normal Power Bl account. screenshot below shows services that supported to
get data from (the list updates frequently, and every month new data sources will be

added)
o R OKREA - |

Acumatica appFigures Circuit 1D GitHub Google Analytics MailChimp Marketo

ONERSE @ @ B 6

' . Microsoft Dynamics -
Microsoft Dynamics CRM Marketing SQL Database Auditing SOL Sentry

Visual
@ user Studio

Visual Studio Online Zendesk

GetData >  Services

QuickBooks Online Salesforce SendGrid

SweetlQ Twilio UserVoice
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Power Q&A

Power Q&A is the question and answering engine of Power Bl which works based on
natural speaking language. You can ask questions in English language from the Power BI
dashboard and get responses! Power Q&A engine will translate your query to machine
query and respond that with visualization of the data in the model.

To ask a question simply use the question bar in the dashboard

Pubs Dashboard & share Dashboard

qty, sales amount qty
® Fremont @ Los Gatos @ Portland Remulade @ Seattle Tustin
Fremont .
Los Gatos
= CANADA s
s Gulf of Alaska 4
e e
® ' Fiz s
Seattle WAV e P‘, S
U A e
- [ UNITED STATES ¢
> bing © 2015 HERE 15 Microsoft Corporation

For example you can ask from Pubs Dashboard: “Show city sales amount”, and the
response is:
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© Pubs Dashboard

show city sales amount * B

Show city that stores are in and sales amount

sales amount by city

Fremont

Los Gatos

Portland

Remulade
Seattle

Tustin

0 200 400 600 800 1000 1200 1400 1600 1800 2000

Source: Pubs Analysis

you can even change the visualization to map with this question: “Show city sales
amount on map”
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Source: Pubs Analysis

Power Q&A is a very powerful engine. There are some tips and tricks of how to develop
your data model so Power Q&A could generate best responses to questions. I'll cover
these tips and tricks in future chapters of this book.

Power Bl Mobile App

Power Bl app is available for Android, Apple, and Windows Phone. simply download it
from Goolge Play (Android), or AppStore (Apple), or Windows Store (Windows Phone).
After the installation login with your username, and you'll see dashboards there.
screenshot below shows the dashboard in Android phone, but other apps are similar to
this.
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You can highlights some parts of the report and share it as an image
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You can even share it from Mobile App
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Summary

In summary you've learned about options that are available to you from Power BI
website. You've learned that even without Power Bl Desktop you can create and edit
reports and get data from data sources. You've learned how easy is creating dashboards
and sharing it with other users. You've seen some examples of Power Q&A which
answers your natural language questions with visualization items and the data in the
model. You've also learned that Power Bl Mobile Apps interacts nicely with Power BI site
and dashboards.

In the next chapter we will go deeper through Get Data Experience of Power Bl Desktop
and will explore options for different data sources. Data transformations with M formula
language also will be discussed in the next chapter.
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What Is Power Query? Introduction to
Data Mash-up Engine of Power BI

Published Date: August 15, 2015
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Many other Data Sources

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

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

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

What Is Power Query?

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

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

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

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

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

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

Home  Tansform  Add Column  View
=X ER Properties By, 5 [-f Remove Duplicates % 3f Data Type: Text = %5 Merge Queries
EINEF NP HE W x 0b &

" [=} Advanced Editor |% Remove Errors + FFT Use First Row As Headers = "= Append Queries
Close&  New Recent  Refresh Choose Remove  Keep Remove Split Group |

load~  Source~ Sources+  Preview~™ Columns Columns™ Rows~™ Rows~™ Column+ By 2 Replace Values &£ Combine Binaries

Close New Query Manage Columns Reduce Rows Sort Transform Combine

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

Teams Teams Abrv Bl Matches Played Bl Goaisfor |l Goalsscored  |Bll Goals Against B Penaitygoal  [Ell Own goalsFor B of
Il TeamGoals Germany GER 7 18 18 3 1 0 4 PROPERTIES
i TeamP: Bl I\ctherlands 7 2 o RS
[E TeamDefending E Colombiz 3 2 0
Brazil 7 1 0
France FRA 5 10 E 3 1 2
Argentina ARG 7 E 7 4 0 1
Algeria ALG 4 7 7 7 1 0
Switzerland sul 4 7 7 7 o a
— 20 e 8 = £ g = X Renamed Columns
Wl crile CHI 4 & & 2 o 0
Belgium BEL 5 & & 3 o 0
Rl icico MEX 4 5 5 3 o 0
usa usa 4 5 5 6 o 0
or < < < > a a

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

Power Pivot

Data Transformation

E £B Transpose DataType:Text »  [T]~ =] ['] ot Merge Columns =~ X G Trigonometry [ pate ~ B
™ . 28 1
3 Reverse Rows 1) Replace values 52, RHi~ S5 A8 Extract ~ Z . Rounding Time ~
Group Use First Row = Split  Format . _ Statistics Standard Scientific Structured
By AsHeaders~ i CountRows %, Replace Errors 53~ Column~ =+ 35 Parse~ = Information Duration ok
Table Any Column Text Column Number Column Date & Time Column

!ﬁ_l Power BI

Power Query for Power
Power Query for Bl Desktop

Excel

O hEREE aTanane M @ 8

Many other Data Sources
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How to Use Power Query?
Power Query is available in three different setups:

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

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

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

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

Excel 2016 download link:

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

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

Power Bl Desktop:

https://powerbi.microsoft.com/desktop

What You Can Do With Power Query?

Get Data From Wide Range of Sources

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

available in every update of Power Query or Power BI.

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

File Data Sources

Formulas Data Review View LOAD TEST A

Fl:' |:|5how Cueries

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

) on

From Database

_E]. From Azure

U L mm

__E'_ From Other Sources

& Combine Queries

'ia Data Catalog Search

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

Databases

ITL\ Lzl Connections Al [

Properties
Refresh l Sor
All = Edit Links A

k E From Workbook

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

[5- From Azure r
L] |

@_ From Other Sources
\% Combine Queries k

@ Data Catalog Search
G0 My Data Catalog Queries

[} Data Source Settings...
CQuery Options

Azure

Connections Sort & Filter
mS ;
i rom SCL Server Database

o

S
L=

w w W W

From Microsoft Access Database

_i From SQL Server Analysis Services Database

From Oracle Database

From IBEM DBZ2 Database

From MySQL Database

From PostgreSQL Database

From Sybase Database

From Teradata Database
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Formulas View LOAD TEST
F ] Show Queries ||; (=] Connections al Y Clear
| Z+ |Al7
D EFrom Table & |:z| Properties ) Y- Reap
Mew Refresh z l Sort Filter
: Query~ D;g. Recent Sources All - [ Edit Links A by Adva
Connections Sort & Filter
ﬁ From File k
From Database r
_51- From Azure k o From Microsoft Azure SQL Database l
A . 1] —
__h¢‘_ From Other Sources .Ef From Microsoft Azure Marketplace

P

From Microsoft Azure HDInsight

‘% Combine Queries k

fa Data Catalog Search

5

From Microsoft Azure Blob Storage

'ﬁﬂ’] My Data Catalog Queries

5

E} Data Source Settings...
CQuery Options

From Microsoft Azure Table Storage

Other Sources
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Formulas Data Review Yiew LOAD TEST MASTER D&

] show Queries IIZ [zl Connections & H
' | Il Al Z w
== E Fram Table o ll

Properties )
Mew Refresh Il Sort Filts
Query ~ D;};. Recent Sources All- Edit Links A

Connections Sort &
ﬁ From File r
From Database k

_I:]- From Azure r ] I

4 L wm [ [ [
0 From Other Sources
_¢_ u From Web

From S5harePoint List

‘% Combine Queries k

&y Data Catalog Search From OData Feed
W My Data Catalog Queries
E:n- Data Source Settings...

Cuery Options

From Hadoop File (HDFS)

From Active Directory

From Dynamics CRM Online

From Microsoft Exchange

From Facebook

From Salesforce Objects

From Salesforce Reports

NP TR T T ST W PR N R T

From ODBC

_b1 Blank Query

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

85|Page



Power Bl from Rookie to Rock Star

Get Data

All

File
Database
Azure

Other

Cither

.(:).

A

(G I = MR BN B -

Hadoop File (HDFS)
Active Directory
Microsoft Exchange
Dynarnics CRM Cnline
Facebook

Google Analytics
Salesforce Objects
Salesforce Reports
CDBC

appFigures (Beta)
CuickBooks Online (Beta)
Zendesk (Beta)
GitHub (Beta)

Twilio (Beta)

Sweetl( (Beta)

Blank CQuery

Connect Cancel

Apply Transformation In a Development Editor

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

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

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

m Home Transform Add Column View
=X rEPfUDEFtiES B, B [l Remove Duplicates £ . Data Type: Text = EﬁMErge Queries
i w [ [2 B R o dh &=

L1 advanced Editor |% Remave Errars + F5F Use First Row As Headers * "= Append Queries
Close & New Recent Refresh Choose Remove Keep Remove Split Group ~ . )
Load~  Source ™ Sources~  Preview = Columns Columns = Rows= Rows® Column~ By 2 Replace Values Combine Binaries

Close New Query Manage Columns Reduce Rows Sort Transform Combine

“ Home Transform Add Column View

g | 2B Transpose Data Type: Text ~ Fill ~ =[| Rename F R /‘ Merge Columns Xa Trigonometry El T Expand
& Reverse Rows L Replace Values £2. Fivot Column BB Move ~ I: ] HEC, Extract = z Rounding Aggregate
Group Use First Row | > split  Format Statistics Standard Scientific Date  Time Duration
By  AsHeaders= 3= CountRows 1%, Replace Erors 53 Unpivot Calumns - Column~ =~ S5Parse~ - Information - -
Table Any Column Text Column Mumber Column Date & Time Column Structured Column
“ Home Transform Add Column View
= o - . o,
D = Add Index Column ~ . /_ Merge Columns Trigonometry I.-’ |_‘-.I
; ABC aec . \ )
LF5 Duplicate Column 0 [ Extract T Rounding =
Add Custom Format _, Statistics Standard Scientific . Date  Time Duration
Column - G Parse - Infarmation - -
General From Text From Mumber From Date & Time

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

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

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

in
Sortei

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

X
Load To

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

B @ Table

E Only Create Connection

Select where the data should be loaded.

= Mew worksheet

Existing worksheet:

Add this data to the Data Maodel

Load Cance

What Are Features of Power Query Premium?

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

Using Data Catalog

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

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

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

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

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

89|Page



Power Bl from Rookie to Rock Star RADACAD

Get Started with Power Query: Movies
Data Mash-Up

Published Date: September 1, 2015

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

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

1.Worldwide gross sales information of movies

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

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

Sodial WORLDWIDE GROSSES

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

IMDb

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

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

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

1.Top 250 movies ranked by people in IMDB website

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

Movies, TV Celebs, Events News &

& Showtimes & Photos Community Watchlist

IMDb Charts

Top 250 Movies

A= woted by regular IMDb users

Showing 250 Titles Sort by: | Ranking v | |4
IMDb Your

Rank & Title Rating Rating

. 1. The Shawshank Redemption {1994) 9.2
2. The Godfather (1972) 0.2
3. The Godfather: Part II {1974) 9.0
4. The Dark Knight (2008} 8.9
5. Schindler's List (1993) 8.9
6. 12 Angry Men (1957) 8.9
7. Pulp Fiction {1994) 8.9

&Rl 8. The Good, the Bad and the Ugly (1966) 8.9

-~

14
Let’'s Get Started

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

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

2 v le 3 0 BE I OBE B B G

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

Get External Data Excel Data Combine Workbook Queries Settings
From Web

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

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

Or Open Power Bl Desktop and Get Data from Web
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Get Data
Other

All @ Web

File B SharePoint List | Import data from

Database BS OData Feed

Azure < Hadoop File (HDFS)

Other &% Active Directory
Microsoft Exchange
Dynamics CRM Online
Facebook
Google Analytics
Salesforce Objects

Salesforce Reports
ODBC
appFigures (Beta)

GitHub (Beta)

OB < ¢ ¢ 0D KF3A3

QuickBooks Online (Beta)

o

SweetlQ (Beta)

Connect

Cancel

Then Enter the web page URL for top 100 sold movies all the time from this link:

http://www.boxofficemojo.com/alltime/world/
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From Web

Enter a Web page URL.

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

OK Cancel

Click OK, after a quick processing, you will see a Navigator window. Power Query will
check for any tables in the html web page and will come back with a list of tables on the

left side under the URL address;

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

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

Query Editor

After clicking on Edit you will see the Query Editor window opened. This is an editor that
you will spend most of your time for data mash-up here.

i | | & < | Untitled - Power Bl Desktop - O X

Home Transform Add Column View ° 0
=% E‘g Properties B, W5 [l Remove Duplicates 5| gt Data Type: Whole Number * 25 Merge Queries
N ES B YT u 0b =

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

Manage Columns Reduce Rows Sort Transform Combine

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

Close New Query

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

APPLIED STEPS
6 Avengers: Age of Ultren 457.5 32.6%

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

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

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

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

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

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

Rename the existing query to Top Sales 100

@ | | - = | Untitled - Power Bl Desktop _ o )

Home Transform Add Column View o
=% I:b. D I:b, EF Properties m a E B, Bs [-f Remove Duplicates 5 " % Data Type: Whole Number * 25 Merge Queries
o Lo 15 55 5 o O

= *s =T advanced Editor |%: Remove Errors + E5F Use First Row As Headers * = Append Queries
Close & Mew Recent Refresh Choose  Remaove Keep Remove Split  Group

Apply™  Source ™ Sources ™  Preview T Columns Columns~ Rows~ Rows~ Column~ By 52 Replace Values Combine Binaries

Close MNew Query Manage Columns Reduce Rows Sort Transform Combine

-

1 Query J Query Settings
B swiio B wortdwide [BJ pomestic /% [§ Domestic /o
|E [z iat= 1L 2 760.5 27.3% 4 PROPERTIES
~

2 Titanic 6587 30.1% Name

3 Jurassic World i. 643.
4 Marvel's The Avengers 623.4 410%

5 Furious 7 351 23.2% 4 APPLIED STEPS

& Avengers: Age of Ultron 457.5 32.6%

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

9 Iron Man 3 409 33.7%

Mavigation
X Changed Type

10 Transformers: Dark of the Moon 352.4 31.4%

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

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

searchsite  All Time Box Office

1]

Search...
Sodial WORLDWIDE GROSSES
Facebook #1-100 - #101-200 - #201-300 - #301-400 -
i rwitter #401-500 - #501-600 - #601-615
Features Pink highlight = official revisions of older mavies
Mews Gold highlight = now playing or recent movies
Release Sched.
Showtimes Rank Title Studic Worldwide Domestic /% Overseas [ %  Year™
(i 1  Avatar Fox $£2,788.0 3$760.5 27.3% $2,027.5 72.7% 2009~

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

In the existing Query Editor window go to New Source, and then choose From Web.
Enter the URL as : http://www.boxofficemojo.com/alltime/world/?pagenum=2&p=.htm
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=
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il | | %2+ = | Untitled - Power Bl Desktop
Home Transform Add Column View
= D D D %Properties m B!B
mp o = = Advanced Editor
Close & Mew Recent Refresh Choose Remove
Apply~ [Source =|Sources = Preview = Columns Columns =
Close Most Common Manage Columns
o |
1 Quer X H Excel I = Table.TransformColumn
|% = m Sl Server =~ Rank ﬂ Title
. | 1 Avatar
_b‘l 2 Titanic
_|:| csv 3 lurassic World
_B| 4 Marvel's The Avengers
@ Web 5 Furious 7
tron
_b' OData Fe e Deathly Hallow
_EI, Blank Query 2 Iron Man 3
- 10 Transformers: Dark of the Moon
More... 11 The Lord of the Rings: The Retumn of
12 Skyfall
This will lead you to the top second 100 movies sold. Click on Table 0 in navigator
window and then OK. in the Query Editor rename this query as Top Sales 200
W | EH @~ = | Untitled - Power Bl Desktop _ o %

Home Transform Add Column View 0
=% D D D %Pruper‘ties By, W5 [-f Remove Duplicates 5| et Data Type: Whole Number = 2 Merge Queries
u b L8 | = w00 5

BAd\tanced Editor |§( Remove Errors ~ Al ﬁ Use First Row As Headers ~ E Append Queries
Close & New Recent Refresh Choose Remave Keep Remove Split Group
Apply~  Source = Sources=  Preview ™ Columns Columns~ Rows=~ Rows™ Column= By 2 ReplaceValues +*| Combine Binaries
Clase MNew Query Manage Columns Reduce Rows Sort Transform Combine

101 Life of Pi 125 20.5%
102 Madagascar: Escape 2 Africa 180 29.8%
103 Casino Royale 167.4 28.0%
104 Tangled 200.8 33.9%
105 War of the Worlds 5 234.3 35.6%
106 Men in Black 250.7 42 5%
107 The Croods 187.2 319%
108 The Hangover Part Il 2545 43.4%
109 Quantum of Solace 1684 287%
110 | Am Legend 256.4 43.8%

4 APPLIED STEPS

Source

Navigation
X Chang

Follow this process for links below;

http://www.boxofficemojo.com/alltime/world/?pagenum=38&p=.htm
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http://www.boxofficemojo.com/alltime/world/?pagenum=48&p=.htm
Bring data for all top 615 movies in Power Query
Wl | | & = | Untitled - Power Bl Desktop — O =

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

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

Close Mew Query Manage Columns Reduce Rows Sort Transform Combine

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

606 Fun with Dick and Jane 1103 54.6%

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

X Changed Type

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

615 Valkyrie . 831 415%

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

Use a Query as a Reference

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

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

|=

Delete
2T
+ | Enable Load 3n
:  Duplicate g
@J Reference 4
]
Move To Group »
¥ L 4
Viowe
P BF
Mowe Down
9
El  Advanced Editor 107
Properties... 11T
125

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

i | & = | Untitled - Power Bl Desktop _ o %

Home Transform Add Column View 0
=X I:B. D D EF Properties m H H B, Bx [-fRemove Duplicates 5] e % Data Type: Whole Number ~ & Merge Queries
-t o L& ¥ H5 ; dh

=[] advanced Editor |%: remove Errors ~ P Use First Row As Headers = 2. Append Queries
Close & MNew Recent Refresh Choose Remove Keep Remove Split Group

Apply~  Source~ Sources™  Preview v Columns Columns* Rows~ Rows~ Column~ By 52 Replace Values +¥ Combine Binaries

Close New Query

~ Rank - Title - Studio - Worldwide - Domestic /% - Domestic /%
1 1 Avatar 760.5 27.3% 4 PROPERTIES
" 658.7 30.1% Name

Manage Columns Reduce Rows Sort Transform Combine

3 Jurassic World i 643.1 39.3%
4 Marvel's The Avengers & 623.4 41.0%
5 Furi 7 i 351 232%

urioss 4 APPLIED STEPS
& Avengers: Age of Ultron - i
7 Harry Potter and the Deathly Hallows Part 2 381 28.4%

@ Top Sales 615 & Frozen 400.7 31.4%

Source

[ T Top Sales 9 Iron Man 3 409 33.7%
10 Transformers: Dark of the Moon 3524 31.4%

Append Queries

Now let's combine queries into this new query;

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

| E 8- = Untitled - Power Bl Desktop _ O X

Home Transform Add Column View 0
=X D D D %Properties m E E B, B Bl Remove Duplicates 5 e %__:\-E Data Type: Whole Number ~ 525 Merge Queries
A o L& 1 HH HH 2 db

L QAdvanced Editor |F;'( Remave Errors = ﬁ Use First Row As Headers = Z Append Queries

Close & MNew Recent Refresh Choose Remove Keep Remaove Split Group . o
Apply=  Source ™ Sources~  Preview ™ Columns Columns~ Rows~™ Rows~ Column= By 53 Replace Values ++ Combine Binaries
Close Mew Query Manage Columns Reduce Rows Sort Transform Combine
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For append to work you need two queries; the first query is the query that you are on it
(Top Sales), the second query name should be entered in the Append dialog box;

Append

Select the table to append.

Top Sales (Current)

Top Sales 100

Top Sales 200

Top Sales 300

Top Sales 400 Cancel

Top Sales 500
Trm Salac AN

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

Query Settings

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

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

96 Ratatouille 206.4 33.:

57 How to Train Your Dragon 2 177 28¢

88 The Lost World: Jurassic Park i 2291 371

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

100 Mamma Mia! i 144.1 23 Cource

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

103 Casinc Royale 167.4 281

104 Tangled 200.8 33¢

105 War of the Worlds . 234.3 394

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

Extract First Characters

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

7.5 72.7% 2000" PROF

8.1 69.9% 1997~ ~

3.6 60.7% 2015

6.2 59.0% 2012

0.7 76.8% 2015 oeLIED STER
3.8 67.4% 2015

0.5 71.6% 2011 .

3.5 68.6% 2013

6.4 66.3% 2013

1.4 68.6% 2011

2.1 66.3% 2003~

4.2 725% 2012 \ Hed O
8.6 77.8% 2014

6.8 58.7% 2012

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

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

L2~ = | Untitled - Power Bl Desktop

Home Transform Add Column WView
| gE Transpose Data Type: Any - * IE:E A . /: Merge Columns
1 Ao
-3E Reverse Rows 37 Replace Values L',:: E!E' |: :| " "
se First Row . > Split  Format
5 Headers = :H Count Rows \33; Replace Errors Ej < Column= - Length
Table Any Column Text ¢ First Characters

Last Characters

= Table.Combine({#"Appended Qi

- Studio ﬂ Worldwide - Domestic /% ﬂ Dome?

Enter 4 in the Extract First Characters dialog box (because year isn't more than 4
characters). then click on OK.
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Extract First Characters

Enter how many starting characters to keep.

Count

4

Cance

You will see that year column is clean now without any extra characters.That was easy
data transform, wasn't it? This option in the transformation menu (Extract First
Characters) has been added recently in Power Bl Desktop.

You can even now change data type of this column to whole number. Right click on Year
column and then under Change Type choose Whole Number.

L=

2009
1997
2015
2012
2015
2015
2011
2013
2013
2011
2003
2012
2014
012
2006
2010
2011
1993
1999
2010

W1

Year™

w

Query Settings

-

B  Remove
Remowve Other Columns

Duplicate Column

Remove Duplicates

Remowve Errors

Change Type

Transform

‘_1}2 Replace Values...

Replace Errors...

Split Column

H =

Group By...
Fill

Unpivot Columns

i

Unpivot Other Columns

Rename...

Mowve

Drrill Down

Add as New Cuery

Decimal Mumber
Fixed Decimal Mumber

Whole Mumber

Date/Time

Date

Tirne
Date/Time/Timezone

Duration
Text
True/False
Binary

Using Locale...

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

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

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

i | | @~ = | Untitled - Power Bl Desktop _ o x

Home Transfarm Add Column View [7]
=X D D |:h, [Fy Properties B, W §-fRemove Duplicates &) h Data Type: Text = = Merge Queries
2 o L& A 9 B 2 db &

LT Advanced Editor |5 Remove Errors ~ B Use First Row As Headers ~ = Append Queries
Close & New  Recent Refresh Choose Remove Keep Remove split  Group X i
Apply~  Source~ Sources~  Preview = Columns Columns >  Rows > Rows = Column~ By 52 ReplaceValues Combine Binaries

Close New Query Manage Columns Reduce Rows Saort Transform Combine

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

B Rank & Title B MDb Rating B Your Rating

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

2. The Godfather {1972) 9.7 12345678910

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

4. The Dark Knight (2008) 8.9 12345678910

5.12 Angry Men (1957) 8.9 12345678910 4 APPLIED STEPS.
6. Schindler's List (1993) 8.9 12345678910
7. Pulp Fiction (1934) 89 12345678910
8. The Good, the Bad and the Ugly (1956 8.9 12345678910
9. The Lord of the Rings: The Return of the King (2003) 8.9 12345678910
10. Fight Club (1999] 8.8 12345678910
11. The Lord of the Rings: The Fellowship of the Ring (2001} 8.8 12345678910
12. Star Wars: Episade V - The Empire Strikes Back (1980) 87 12345678910
13. Forrest Gump (1934) 8.7 12345678910
14 Inception (2010) 8.7 12345678910
15. One Flew Over the Cuckoo's Nest {1975 8.7 12345678910
16. The Lord of the Rings: The Two Towers (2002) 8.7 12345678910
17. Goodfellas (1990) 8.7 12345678910
18_ The Matrix (1395) 8.7 12345678910
19. 5tar Wars: Episode IV - A New Hope (1977) 8.7 12345678910

Source
Navigation
X Changed Type

20.Seven Samurai (1954) 8.7 12345678910
21. City of God (2002) 8.6 12345678910
22. 5een (1995) 8.6 12345678910
5 COLUMNS, 250 ROWS PREVIEW DOWNLOADED ON MONDAY

Rename the query to IMDB Rating.

Remove Columns

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

12345678910 B Remove

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

L]

Split Column

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

values;

. Rank & Title

[

. The Shawshank Redemption (1994)
2. The Godfather (1972)

3. The Godfather: Part Il {1974)

4. The Dark Knight (2008)

5. 12 Angry Men (1957)

6. Schindler's List (1593)

7. Pulp Fiction {1934}

B. The Good, the Bad and the Ugly {1966)

9. The Lord of the Rings: The Return of the King (2003)

10. Fight Club {1293}

11. The Lord of the Rings: The Fellowship of the Ring (2001)
12 Star Wars: Episode V - The Empire Strikes Back (1980)
13. Forrest Gump {1994)

B4 ™ob Rating |5

a2
a2

89
89
89
89
89
89
88
8.8
B.7
B

Rank is separated by single dot (.). So we can use Split Column transformation to split it
easily; Right click on Rank & Title column first. then Choose Split Column, and then By

Delimiter
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fi

1. The Shawshank Redemption (1954)

2. The Godfather (1972)

3. The Godfather: Part Il {1974)

4. The Dark Knight (2008)

5. 12 Angry Men [1957)

6. Schindler's List (1993)

7. Pulp Fiction {1954)

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

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

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

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

Remuove
Remowve Other Columns

Duplicate Column

Remove Duplicates

Remowve Errors

Change Type

Transform

Replace Values..,

Replace Errors...

Split Column
Group By...
Fill

Unpivet Columns

[ - T —

By Delirniter...

By Mumber of Characters...

87
B7

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

Specify the delimiter used to split the text column.

Select or enter delimiter

--Custom-- -

Split
« At the left-most delimiter

At the right-most delimiter

At each occurrence of the delimiter

I- Advanced options

after split the result set would look like below;

Cancel

=, Rank & Title.l | Rank & Title.2 B4 '™MDb Rating
The Shawshank Redemption {1994)

The Godfather (1972)

The Godfather: Part 1l (1974)

The Dark Knight (2008)

12 Angry Men (1957)

Schindler's List (1993)

Pulp Fiction {1994)

The Good, the Bad and the Ugly [{1966)

The Lord of the Rings: The Return of the King (2003}

g TS B TR T Y

,
LT T - - R - (T VR L T TR

]
&
3

Rename the Rank & Title.1 column to Rank.

8z
22

83
89
89
89
89
89

Now Let's split title and year. Year value is surrounded between brackets, so we can use

same split column method, this time using open bracket as below;
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Split Column by Delimiter

Specify the delimiter used to split the text column.

i - . 3
Select or enter delimiter

--Custom-- bl

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

At each occurrence of the delimiter
- o

I Advanced options

Ok Cancel

The result set looks like below screenshot;

=, Rank [Jf Rank &Title.2.1 B rank&Tite2.2  [§J MDb Rating i
1 1 The Shawshank Redemption 1954) 8.2
2 2 The Godfather 15972) a2
3 3 The Godfather: Part Il 1974) a
4 4 The Dark Knight 2008) 89
5 5 12 Angry Men 1957) 50
6 & Schindler's List 1953} 89
) 7 Pulp Fiction 15504) 89
& & The Good, the Bad and the Ugly 1966) 8.9
Q 9 The Lord of the Rings: The Return of the King 2003) 89
10 10 Fight Club 1953) 88
11 11 The Lord of the Rings: The Fellowship of the Ring 2001} 8.8

Replace Values

Rank & Title.2.2 column has the year value with an extra close bracket. Click on this
column and then from Transform menu under Any Column click on Replace Values
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Transform Add Column View
éE Transpose Data Type: Text = Fill = Eﬁ Rename v . /: Merge Columns ?G
AdC

'ZE Reverse Rows ‘_1,2 Replace Values ;_',:I:IPhrot Column E‘!)HMG\I'E - :| * . E:ctract' z
. > . split  Format _ Statistics Standard 5«
iH Count Rows \33; Replace Errors Ej Unpivot Columns ~ Column~ ~  SmParse~ -

Any Column Text Column Mumk

Replace Values

"Renamed Columns","Rank & Title.2",5plitter.SplitTextByEachDeli
Replace existing values in the

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

Replace close bracket with an empty string as below;

Replace Values

Replace one value with another in the selected columns.

Value To Find
i
Replace With

Match entire cell contents

Ok Cancel

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

=, Rank [R@ Rank & Title.2.1 IMDb Rating [§g
1 1 The Shawshank Redemption 1954 892
2 2 The Godfather 1972 82
3 3 The Godfather: Part Il 1974 a
4 4 The Dark Knight 2008 89
5 5 12 Angry Men 1857 59
7 £ Srhindlar's licr 1003 24a
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Trim

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

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

Title asr B Db Rating i
. i Remove

The Shawshank Redemption 1904 92

The Godfather Remowve Other Columns 1972 97

The Godfather: Part I Duplicate Column 1974 9

The Dark Knight Remove Duplicates 2008 89

12 Angry Men Remove Errors 1957 g9

Schindler's List 1883 8.9
Change Type 3

Pulp Fiction Ton o
Transform 3 lowercase

The Good, the Bad and the Ugly

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

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

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

Forrest Gump Fill . Length

Inceotion T JS0OM

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

Applied Steps

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

Source

MNavigation

Changed Type

Removed Columns

Split Column by Delimiter
Changed Typel

Renamed Columns

Split Column by Delimiter1
Changed Type2

Replaced Value

Renamed Columns1

Changed Type3

Renamed Columns2
2< Trimmed Text

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

Final Merge

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

Click on Top Sales query and create a reference of it, name the new query as Merge
Result. Now click on Merge Result, and then from Home tab, under Combine choose
Merge Queries
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Data Type: Whole Mumber - EMergeQueries
FFf] Use First Row As Headers » = Append Queries
:;2 Replace Values Combine Binaries
Transform Combine

Merge Queries

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

» I7.3% 20275 72

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

Merging queries requires two queries; the first query is the query that you are currently
on it (Merge Result), and you can choose the second query in the Merge dialog box.
Choose second query as IMDB Rating. Now select joining keys as Title (you can also
choose multiple joining columns with pressing ctrl keyboard key). Set also join kind to
Left outer join (this will only select all records from the first query with matched rows of
that from the second query)

113 |Page



Power Bl from Rookie to Rock Star

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

Join Kind
Inner (only matching rows)

J

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

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

g.2

52

9

82

5.9

Domestic /%2

Owverseas %
20275 T2 T%

Overseas [2
1528.1 69.9%
9936 60.7T%
896 .2
1160.7 76.B%

59.0%

Ok Cancel

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

Joining experience in Power Query is a bit different from database tables. as a result of
join you will get first table with a new column for the new table. This new column holds
table values which needs to be expanded. If you click on the column header icon, you
can choose which columns of the nested table you want to expand.
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B swdio B woridwide [ Domestic /% |gll Domestic /%2 B Overseas /% |Bl overseas /%2 NewColumn L1
5349 532% | [
feturn of the King 3778 33.7%
ellowship of the Ring 315.5 36.2% © Expand O Aggregate
330.3 48.7% ¥ (Select All Calumns)

44581 41.3% + Rank

252 6 35.4% ¥ Title

415 39.0% ¥ Year

wo Towers 342.6 37.0% ¥ IMDb Rating

402.5 35.1%

¥ Use ariginal column name as prefix
171.5 37.0%

422.8 42.8%

188 27.9% —
2165 449% 265.3 55.1%
380.8 40.7% 5559 59.3%
2482 63.6% 1418 36.4%
204.8 39.49% 315 B0.6%

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

B studio Bl Worldwide [El NewColumn.Rankfil NewColumn Title B NewColumn Year [§ NewColumn.IMDb Rati... 5l

23 The Dark Knight WB 10046 4 The Dark Knight 2008 89
11 The Lord of the Rings: The Return of the King NL 11199 9 The Lerd of the Rings: The Return of the King 2003 89
41 The Lord of the Rings: The Fellowship of the Ring NL 8715 11 The Lord of the Rings: The Fellowship of the Ring 2001 88
80 Forrest Gump Par. 677.9 13 Forrest Gump 1994 8.7
14 The Dark Knight Rises WB 1084.9 61 The Dark Knight Rises 2012 84
46 Inception WB 8255 14 Inception 2010 87
16 Toy Story 3 BY 1063.2 73 Toy Story 3 2010 33
34 The Lord of the Rings: The Two Towers NL 926 16 The Lord of the Rings: The Two Towers 2002 8.7
24 The Lion King BV 9875 54 The Lien King 1994 84
81 Interstellar Par. 675 29 Interstellar 2014 8.6
7 Inside Out BV 025 53 Inside Out 2015 8.4
68 Up BV 7313 114 Up 2009 82
82 The Sixth Sense BV 6728 159 The Sixth Sense 1999 81
32 Finding Nemo BV 9367 161 Finding Nemo 2003 81
18 Jurassic Park Uni. 1029.2 203 lurassic Park 1993 g
56 Guardians of the Galaxy BV 7742 210 Guardians of the Galaxy 2014 8
87 Pirates of the Caribbean: The Curse of the Black Pearl BV 654.3 228 Pirates of the Caribbean: The Curse of the Black Pearl 2003 &
63 X-Men: Days of Future Past Fox 748.1 240 X-Men: Days of Future Past 2014 8
1 Avatar Fox 2788 nuil null null null
2 Titanic Par. 2186 8 null null null null
3 Jurassic World Uni. 1636.7 null null null null
4 Marvel's The Avengers BV 1519.6 nul! null nufl null
5 Furious 7 Uni. 15117 nult null null null
& Avengers: Age of Ultron Bv 1401.3 nui! null nufl null
7 Harry Potter and the Deathly Hallows Part 2 WB 13415 nuil null null null
& Frozen BV 12742 null null null null
9 Iron Man 3 BV 12154 null null null null
10 Transformers: Dark of the Moon P/DW 1123.8 nul! null nufl null
12 Skyfall Sony 1108.6 nul! null nufl null
13 Transformers: Age of Extinction Par. 1104 nui! null nufl null
15 Pirates of the Caribbean: Dead Man's Chest BV 1066.2 nuit null null null
17 Pirates of the Caribbean: On Stranger Tides BV 10457 null null null null
19 Star Wars: Episode | - The Phantom Menace Fox 1027 null null null null
20 Alice in Wonderland (2010) BV 1025.5 nul! null nufl null
21 The Hobbit: An Unexpected Journey WB 1021.1 nul! null nufl null

115|Page



Power Bl from Rookie to Rock Star RADACAD

Summary

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

Published Date: September 2, 2015

In Previous section you learned about Power Query through an example of data mash-
up of movies. Also prior than that you've learned about Power Bl and its components in
Power Bl online book from rookie to rockstar. In this section | would like to start
exploration of different data sources in Power Bl, and | want to start that with an Excel
source. Excel source seems to be an easy one, but in the other hand it is one of the most
common sources of the data. In this section | want to share some tips about Excel data
source and then | show an example of working with Olympic data source in an Excel file.

Excel Data Source

Power Query or Power Bl can connect to many data sources, one of the supported data
sources in Excel. Power Query for Excel get data from Excel in this way:
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Home
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For getting data from excel you just need to specify path of the file. After specifying the
file, Power Query will analyze contents of the file and distinguish all sheets and tables in
the file and list them in the Navigator dialog box as preview;

Navigator

| Show Selected [0] [

4 Sample Excel Sourcexlsx [7]
L

B Sheetd
Bl sheet

Bl Sheet?
B sheetz (2)
iz

Sheet3

CashFlow

Period Base
Start
lan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Naow
Dec

End

null
5000
4497
2827
7629
6431
2905
4731
2447
5697
3017
5584
8034
10559

Down

503
1670

1188
3526

2284

1780

null

Up

Cash Flow

5000
-503
-1670
4802
-1198
-3526
1526
-2284
3250
-1780
2667
1500
2475

null

As you see in the Navigator dialog box screenshot above, Power Query will distinguish
Tables and Sheets and show appropriate icon for any of these types (note to the
highlighted section in screenshot above).

Loading Excel Tables into Power Query

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

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

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

Navigator

Show All | Show Selected [0]

F |

Sample Excel Source.xdsx [7]

@ Budget
E Sheetd
B Sheet
E sSheet?
E2 sheet2 (2)
B sSheet3

CashFlow

Period
Start
lan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
MNowv
Dec

End

Base

!
5000
4497
2527
7629
6431
2905
4731
2447
5697
3917
6584

10559

Down

503
1670

1198
3526

2254

1780

null

Up

1826

3250

2667
1500
2475

null

Cash Flow

5000

-503
-1670
4302
-1198
-3526
1826
-2284
3250
-1780
2667
1500
2475

null
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Loading Excel Sheets into Power Query

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

4 A B C D E 5
1| |Period Base Down Up Cash Flow
2| | Start 0 5000 5000
3| [ Jan 5000 503 0 -503
4| |Feb 4497 1670 0 -1670
5| |Mar 2827 0 4802 4802
6| | Apr 7629 1198 0 -1198
7| [May 6431 3526 0 -3526
8] | Jun 2905 0 1826 1826
9 | Jul 4731 2284 0 -2284
10 |Aug 2447 0 3250 3250
11 |Sep 5697 1780 0 -1780
12 |Oct 3917 0 2667 2667
13 |Nov 6584 0 1500 1500
14 Dec 8084 0 2475 2475
14 /End 10559
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
M
32
33
na

Sheetd Power View1

Sheet1 Sheet? (2) Sheet3 &)

F G H

J K L M N 0]
Period Base Down Up Cash Flow
Start 0 5000 5000
Jan 5000 503 1] -503
Feb 4497 1670 1] -1670
Mar 2827 0 4802 4802
Apr 7629 1198 0 -1198
May 6431 3526 0 -3526
Jun 2905 0 1826 1826
Jul 4731 2284 0 2284
Aug 2447 0 3250 3250
Sep 5697 1780 0 1780
Oct 3917 0 2667 2667
Nov 6584 0 1500 1500
Dec 8084 0 2475 2475
End 10559

When you load this sheet in Power Query only data range of data cells up to the last
cell's column and row will be fetched;
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e
Navigator
| Show Selected [0] e Columnl  Coumn2  Comn3  Columnd  ColumnS cdumn  Coumn?  Coumn8  Coumnd  Coumnl0  Columnll  Columnl2  Coumnl3  Columnls  Columnls
Sample Excel Sourceadsx [7] Period Base Down up Cash Flow null ol nol null null null null null null null
me stan nul 0 5000 5000 i nuil ol nul nul il nul il nul nul
CashFlow
Jan 5000 503 0 -503
9 Budget
Feo 2497 1670 0 1670 i nuil o i o nun o nun o nui
B sheets Mar 2827 0 il noll null null nul null nul nuil nuil
E sheett Apr 7629 1198 null
May 6431 3526 null null null nuli null nuli null nuli nuil
Jun 2805 null
Jul 4731 2284 nul
Aug 2447 null null nult null nuli null nuli null nuli nuil
Sep 5657
oz 3917 i nuil o i nui i nui i nui oui
Nov 6584 null null nul null nuli null nuli null nuli nuil
Dec 8084 0 2475 2475
£na 10559 o i oui i nuil o i o nun o nun o nui
o ol wal wal wal i nuil ol nul nul il nul il nul nul
ou i
nu nu nu o oui o P o nu wn U Casn Flow
nu nu o m ol m i o nu 5000 5000
null 03 -503
nu nu nu o nui o o o nu s70 1670
null 0 02 4802
ul 198 119
L nuil nuli null nuli nuli null nult null 3526 3521
0 18
nuil null null nul nuil nul nuil nul nul 2284
nun il null nul nuii nuii nuil nuil nuil 0 32
750
nun i o i oui i nuil o i 266
it nul ol i ol i ol ol nul 150 150
24 247
nun i o i oui i nuil o i nuf n 10559 i nui oui

Cancel

What Happens If Excel Contains Formatting?

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

What Happens to Power View Sheets in Excel?

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

Pivot Tables and Pivot Charts?

Obviously you cannot fetch data from Pivot Charts! Why? because chart is a visualization
element, so same principal that | said for Power View in above paragraph works here,
connect to Pivot Chart's source directly. You can get data from PivotTables however.

122|Page



Power Bl from Rookie to Rock Star

PivotTables data can be fetched exactly as they shaped in Excel file with same structure
of columns and rows. For example, if you have a Pivot Table like below screenshot:

A B C D E F G H J K L
1
2
3||Period [~ Sum of Cash Flow
4 |Jan -503
5 ||Feb -1670 Sum of Cash Flow
6 || Mar 4802
7 ||Apr -1198 Total
8 || May -3526 6000
9 ||Jun 1826 5000
10§/ Jul -2284 4000
11]|Aug 3250 2000
12||Sep -1780
12| oct 2667 oo
14/|Nov 1500 1000 I mTotal
15||D 2475 0
16 E:g 1000 H" IJ Mar l Jun Aug il Ot Mov Dec End Start
17|Start 5000 22000
18|/Grand Total 10559 3000
19 -4000
20
2 Period

After loading that in Power Query, you will

formatting);

A PivotChart Fields

Choose fields to add to report:

Period
[] Base

[] Down

[T up

Cash Flow

Drag fields between areas below:

T FILTERS lll" LEGEND (SERIES)
= AXIS(CATEG.. | = VALUES
‘ Period & | | Sum of Cash... =

see the Pivot Table exactly the same (without

Navigator

wAll | Show Selected [0]

4 Sample Excel Source.xlsx [7]
D CashFlow
D Budget

Shestd

Sheetl

Sheet2

Sheet? (2)

BHEHHEE B

Shest3

by

Sheetd

Period Sum of Cash Flow

Jan -503
Feb -1670
har 4802
Apr -1188
May -3526
Jum 1526
Jul -2284
Aug 3250
Sep -1780
Oct 2667
Maow 1500
Dec 2475
End null
Start 5000
Grand Total 10559
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What If Your Excel Table Has Merged Cells?

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

Feriod Service Center Budget Total Budget
T 100000

1 Finance 500000 | 600000
2/ Fing;me lggggg | 600000
31 Fing;me lg}gggg | 270000
41 Fing;wce iggggg 600000

Power Query still reads cells in their original detailed format. It means merged cells
won't be merged in Power Query, they will be seen as separate cells.

Navigator

£ Sheet3 [

| Show Selected [0] D Columnl Column2 Column3 Column4 Column53 Columné Colu
P Sample Excel Sourcexlsx [B] Period Service Center Budget Total Budget nufl nufl
D CashFlow 1/1/2015IT 100000 00000 nufl ol
null Finance 500000 null null null
D Shestd 2/1/2015 1T 150000 600000 null null
D Sheet null Finance 450000 null null null
B2 Sheet2 3/1/2015 1T 170000 570000 nuilt nuil
EH Sheet? (2) null Finance 400000 nufl null null
ED Sheet2 4/1/2015 IT 200000 00000 null nell
null Finance 400000 null null null

You can use transformations such as Fill Down to fill null values in the remaining cells of
merged cells later on. Also note in above screenshot that green highlighted column is a
calculated column. This calculated value will be fetched in Power Query as static values.

Example Excel Data Source: Olympic Games

I've found list of all medalists in Olympic games from the very first game (1896) till 2008
(unfortunately 2012 london games are not included in this data set). This is fortunately a
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public list made available by The Guardian, that you can download here. The list is well
structured with a main sheet for all medalists as below;

A B c D E F G H 1 J
! | List of medallists at the Games of the Olympiad per edition, sport, discipline, gender and event

~

DISCLAIMER: The I0C Research and Reference Service endeavours to provide you with accurate and up-to-date information. However, it offers ne guarantees, express or implied, as to the accuracy or completeness of the information provided

EAITAFN

|City ~ |Editi¢ ~ | Sport - |Discipline - |Athlete ~ |[NO ~ |Gend¢ - |Event - |Event_gende v |Medal hd

Athens 1896 [Aquatics Swimming HAJOS, Alfred HUN |Men |100m freestyle Gold
7 |Athens 1896 [Aquatics Swimming HERSCHMANM, Otto AUT |Men |100m freestyle Silver
8 |Athens 1896 |Aquatics Swimming DRIVAS, Dimitrias GRE |Men [100m freestyle for sailors Bronze
9 |Athens 1896 |Aquatics MALOKINIS, loannis GRE |Men 100m freestyle for sailors M Gold
10 /Athens Aquatics wimming CHASAPIS, Spiridon GRE |Men |100m freestyle for sailors Silver
11 Athens Aquatics wimming CHOROPHAS, Efstathios GRE |Men 00m freestyle Bronze
12 |Athens Aquatics wimming HAJOS, Alfred HUN |Men 00m freestyle Gold
13 Athens Agquatics Swimming ANDREQU, Joannis GRE |Men 00m freestyle Silver
14 Athens Aquatics wimming CHOROPHAS, Efstathios GRE |Men |400m freestyle Bronze
15 /Athens Aquatics wimming NEUMANN, Paul AUT _|Men |400m freestyle Gold
16 Athens Aquatics wimming PEPANQS, Antonios GRE |Men |400m freestyle Silver
17 |Athens Athletics thletics LAME, Francis USA |Men [100m Bronze
16 Athens Athletics Athletics SZOKOLYI, Alajos HUN |Men [100m Bronze
19 Athens 1896 |Athletics Athletics BURKE, Thomas USA |Men 100m M Gold

As you see in above sheet all medalists with their main sport category and discipline and
detailed event are available. Name of Athletes and their gender and Medals as well as
the Olympic game (year) all is listed. Countries information listed as three character
code. This three character codes are avaiable as a reference in another sheet of the file
named I0C Country Codes as below;

Country Int OlympiclS0 code  Country
Afghanistan AFG AF Afghanistan
Albania ALB AL Albania

Algeria ALG DZ Algeria

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

Angola ANG AD Angola

Antigua and Barbud: ANT AG Antigua and Barbuda
Argentina ARG AR Argentina
Armenia ARIM Al Armenia

Aruba* ARL AW Aruba*

Australia AlS Al Australia

Austria AUT AT Austria

Azerbaijan AZE A7 Azerbaijan
Bahamas BAH BS Bahamas
|Bahrain BRN BH Bahrain
Bangladesh BAN BD Bangladesh
Barbados BAR. BB Barbados

Data is well structured and loading it into Power Bl would be just matter of seconds!
Start getting this information by Get Data From Excel and then address the downloaded
Excel file. In Navigator dialog box choose All Medalists and I0C Country Codes sheets
both to be checked. Also note that All Medalists sheet’s data shows in non-merged cell
style (as you've learned earlier in this section; merged cells will be un-merged in Power
Query). After selecting these two sheets click on Edit.
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Navigator

Show All | Show Selected [2] &

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

BREAKDOWN

COUNTRY TOTALS

I0C COUNTRY CODES

TEAM EVEMTS FIXED, ALL YRS T...

Sheetd

Chart2

Chart1

I0C COUNTRY CODES 1

TOPOLYMPIANS

EEEEEBEQDHE

There are just few changes that we need to make;

Remove Rows

ALL MEDALISTS

Preview downloaded on Sunday

Columnl

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

null

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

City

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

<

null

Column2

Edition

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

null
null
null

null

e
L
"
RADACAD
*
(2

Column4 Column5

null

null ~

null

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

>

Load Cancel

All Medalists query contains four heading rows which we don’t need them (it is just title

and disclaimer) so better to remove those;

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

Remove Rows popup menu choose Remove Top Rows
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Wl | B - = | Untitled - Power Bl Desktop

Home Transform Add Column View
=X D D D EF Properties m H!B B | IS | QB Remove Duplicates £ v
- ! Lo BAdvanced Editor EEH EEEI |Fi Remaove Errors - 3 [

Close & Mew Recent Refresh Choose Remove Keep |Remove Sp
Apply*  Sowurce ™ Sources~™  Preview - Columns Columns~ Rows = [Rows = Colw
Close Mew Query Manage Columns Bf Remove Top Rows sort
]
| E-E,F;' Remove Bottom Rows N
? Queries ; = Table.TransformColumnTypes(# — umnl™, ty
=, Remove Alternate Rows

B~ Column ¥

[ R ALL MEDALISTS Columni EE Remove Blank Rows m
1 == List of medallists at the Games of the Olympiad per edition, spor, aiscipm i null
BB 10C COUNTRY CODES 3 null nuil null
DISCLAIMER: The 10C Research and Reference Service endeavours to prov aull null
null null null

City Edition Sport C

Athens 1896 Aguatics 5

Athens 1896 Aguatics 5

Athens 1896 Aguatics 5

Athans TROA Amnatirs L

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

E~ Columnl - Column2 - Column3 - Column4 - Column5 - Columnb - Column7 - Columng - Column9 - Column10 -
L City Edition Sport Discipling Athlete NOC Gender Event Event_gender Medal
ER Athens 1896 Aquatics Swimming HAJOS, Alfred HUN Men 100m freestyle M Gold

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

E3N “ihens 1856 Aguatics Swimming DRIVAS, Dimitrios GRE Men 100m freestyle for sailors M Bronze

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

[iJ ~thens 1856 Aquatics Swimming CHASAPIS, Spiridon GRE Men 100m freestyle for sailors M Silver

F A thens 1896 Aguatics Swimming CHOROPHAS, Efstathios GRE Men 1200m freestyle M Bronze
Athens 1896 Aguatics Swimming HAJOS, Alfred HUN Men 1200m freestyle M Gold
I Athens 1896 Aguatics Swimming ANDREOU, Joannis GRE Men 1200m freestyle M Silver

RV “thens 1896 Aguatics Swimming CHOROPHAS, Efstathios GRE Men 400m freestyle M Bronze
AR “thens 1896 Aguatics Swimming NEUMANN, Paul AUT Men 400m freestyle M Gold
AN Athens 1896 Aquatics Swimming PEPANOS, Antonios GRE Men 400m freestyle M Silver
AEN Athens 1896 Athletics Athletics LANE, Francis Usa Men 100m M Bronze
QSN Athens 1896 Athletics Athletics SZOKOLYI, Alajos HUN Men 100m M Bronze
BN Athens 1896 Athletics Athletics BURKE, Thamas Usa Men 100m M Gold

Use First Row As Headers

Headers of query as you see in screenshot above are Column1, Column2.... Fortunately
in the data set the first row contains column headers. We can simply set that to be used
for column headers in Power Query. in the Home tab click on Use First Row As Headers.

W | | - = | Untitled - Power Bl Desktop

Transform Add Column View

=X D D D Efy Properties m E!E B, s - Remove Duplicates 5] v Data Type: Text =
Ty s |
= = [T Advanced Editor HH HH |5 Remove Errars ~ il |: :| FFH Use First Row As Headers ~ ]
Close & Mew Recent Refresh Choose Remove Keep Remaove Split Group -
Apply~  Source * Sources ™ Preview v Columns Columns~ Rows~ Rows~ Column~= By 52 ReplaceValues
Close Mew Query Manage Columns Reduce Rows Sort Transform

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

For I0OC Country Codes query just set the first row as headers. No more changes is
required

- Country ﬂ Int Olympic Committee code = 150 code = Country_1
1 puzucwEEw e 7 Afgiaristam
N Albania ALB AL Albania
BN~z eria ALG Dz Alzeria
ERN American Samoa® ASA A5 American Samoa*
R Andorra AND AD Andorra
I A.ngola ANG A0 Angola
F Antigua and Barbuda ANT Al Antigua and Barbuda
G Argenting ARG AR Argenting
I Armienia ARM AN Armenia
10 Bk ARL AW Aruba*
IR A ustralia AUS Al Australia
12 REagE] AUT AT Austria
Bl Azerbaijan AZE AZ Azerbaijan
IESN Eahamas BAH BS Bahamas
15 EELLEI BRMN BH Bahrain

Close and Load

After above changes we can now load the result set into Power Bl model to build report
for it. You can simply click on Close and Apply menu button in Home Tab
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W | | - = | Untitled - Power Bl Desktop

Home Transform Add Column View
D D D FEF'rnperties
o E |
= [=F Advanced Editor
MNew Recent Refresh Choo
Source * Sources = Preview - Colum
Close Mew Query Man

Close & Apply

= Table.Pro

Close the Query Editor window
and apply any pending changes. Country

BHH ALL MELALISTS 1 Afghan'lstan
| F 10C COUNTRY CODES B - 1oania
Algeria i

American Samoa* i

Andorra i

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

Apply Query Changes

.} ALL MEDALISTS
Waiting for other queries..
53 10C COUNTRY CODES

Evaluating...

A bit of Modeling

Cancel

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

Select tables and columns that relate to one another.

ALL MEDALISTS

City Edition Sport Discipline

London 1908 Athletics  Athletics

London 1908 Athletics  Athletics

London 1908 Athletics  Athletics

London 1908 Athletics  Athletics

Stockholm 1912 Athletics  Athletics
<

IOC COUNMTRY CODES

Country Int Olympic Committee code

Afghanistan AFG

Albania ALB

Algeria ALG

American S5amoa®  ASA

Andorra AND

4 Advanced options

Cardinality

Many to One (1)

Craoss filter direction

Single

» Make this relationship active

Athlete

CARTMELL, John Nathaniel 'LISA
HAMILTON, William Frank | USA

SHEPPARD, Melvin LISA
TAYLOR, John Baxter usa
LINDBERG, Edward F. LS4

IS0 code Country_1

AF Afghanistan

aL Albania

Dz Algeria

A5 American 5amoa*

aDp

Andorra

Gender
Men
Men
Men
Men
Men

Event

4x400m relay
4x400m relay
4x400m relay
4x400m relay
4x400m relay

Event_gendel
M

E 2 £ E

Cancel

After relationship has been created you will see it in the relationship diagram
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W | H % @ @&~ = | Untitled - Power Bl Desktop

chme
Daer, 8 2B B B & = @E W

Paste Get Recent Edit Refresh Text Image Mew Manage MNew MNew Publish
Data~ Sowurces = Queries Box Page Relationships Measure Column
Clipboard External Data Insert Report  Relationships Calculations Share

M City T Country

[ Edition T Int Olympic Committ...
[ sport F3 1SO code

[ Discipline T Country 1

M Athlete

i NoC

M Gender

T Event

1 Event_gender
1 medal

Play Time!

Now it's your turn to play with this data set and make some nice reports and
visualization items. Here is what I've built with this data set:
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Medal @ Bronze ® Gold @ Siver

Wrestling Gre-R

o (€]
wd, D :
FR) [ Ye) - 48kg (light-A_ | - 52kg (fyw._.
] A@C‘A @? ° AUSRALIA
(@]
bbag ©2015 Microsoft Corporation  © 2015 HERE
Medal @ Bronze ® Gold @ Siver Gender @ Men @ Women ! =
‘ Edition Bronze Gold Silver Total
1896 40 64 47 151
1900 142 178 192 512
Edition 1904 123 188 159 470
1908 211 31 282 804
[ 1896 1912 284 301 300 885
[ 1900 1920 355 497 446 1298
29'22 K 11904 1924 285 301 298 884
Count of Meda - 1928 242 229 239 710
71908

1932 196 213 206 615

1912

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

Summary

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

Published Date: September 12, 2015

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

ﬁﬂ .S‘poﬁ(\Z

S0L Server Analysis
Services

Import or Connect to Data

Files

Azure SOL Database Azure SQL Data Warehouse Spark on Azure HDInsight

B Datat

Learn More

mashups with data and metrics you already have in your Azure SQL Database.

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

In this section you will learn;

1. How to connect from Power Bl Desktop to Azure SQL Database
2.Schedule Power Bl for refreshing data from Azure SQL Database
3.Direct Connection to Azure SQL Database from Power Bl Website
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Preparation

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

Do you need an Azure subscription to run this experiment?

Yes, but don't worry if you don’t have it. You can have an Azure subscription free for 25
days with 200$ free credit for you to use, just use the trial version. You can start trial
version by following this URL: https://azure.microsoft.com/en-us/pricing/free-trial/

Why Azure Products Documentation Downloads  Partn

Free one-month trial

Sign up for free and get $200 to

spend on all Azure services

Try it now )

Or buy now »
Frequently Asked Questions »

More questions? Call us: 0300-440-910

After setting up your Azure Account, go to Azure Portal. | have to mention here that
there are two versions of management portal for Azure. the new Azure portal which is
tablet friendly, with newer and better look and feel, and the old management portal.
screenshots and steps described in this example all has been done in the new Azure
Portal. You can go to Azure portal by using this URL: https://portal.azure.com
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Microsoft Azure

T art

C.‘:D Service health

MY RESOURCES

How it works ‘

Help + support

)
h_
@ Subscriptions ﬁ
] c
E $ Forecast expenses and costs to optimize your

apps Portal settings

Marketplace Azure Portal

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

+ Create Data + Storage

MNEW

Browse - Marketplace

SQL Databas

Compute
scalable

Web + Mobile
Data + Storage
SROWEE AL Data + Analytics
MNetworking
n Media + CDN
NOTIFICATIONS

Hybnd Integration

Security + Identity

In the SQL Database Create pane, name the database as AdventureWorks LT. You have
to choose the server also. Server is like a SQL Server instance that this database will be
hosted on that. You can choose from an existing server or you can create a new Server.

SQL Database Server New server

Name 3 Server name
| AdventureWorks LT o "'| Create a new server > | |
.database.windows.net
S N Server admin login
Configure required settings I — ~ | |
Use an existing server
Select source 5 Password
Blank database @ giolg5vgis | |
o Southeast Asia
Pricing tier S Default-50L-Southeastisia )
Standard S0 = Confirm password
tandar [, radacad-adf | |
Obtional confi G West U5
ional connguratnon
P’ . 9 > RADACAD-ADF
Collation viz Location 5
o B, vavibjoxa? EastUS 2
esource group 5 West US
Group-1 Default-50L-WestlUs Create V12 server (Latest update)
L -
Subscription 5
Visual Studio Ultimate with MSDN Allow azure services to access server
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As you can see in screenshot above, after going to Configure required Settings for the
Server, you can choose to create new server (numbered 3), which will redirect you to a
new pane for setting up the server (numbered 4). or you can choose an existing server
(numbered 5).

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

SQL Database Select source

MName
AdventureWorks LT W |
Blank database

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

>
Sample Backup

Select sample

AdventureWorksLT [W12]

S

Server admin login

Password

Choose the sample as AdventureWorksLT [V12], and then type in the sever admin login
and password (you have defined that when you set up the Server)
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SQL Database Select sample

Mame "
AdventureWorks LT "
T | AdventureWorksLT [V12]
MICROSOFT
Server 3
radacad-adf (West US) AdventureWorksLT
MICROSOFT
Select source
>
Sample
Select sample
i >

AdventureWorksLT [V12]

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

Mame ~
AdventureWorks LTI xf|
Server S
radacad-adf (West US)

Select source S
Sample

Select sample S
AdventureWorksLT [V12]

Server admin login

| reza \f|

Paszword

| e ERERE \.p"'|
Pricing tier S
Standard S0
Opticnal configuration S
Collation
Resource group a
RADACAD-ADF
Subscription a
Visual Studio Ultimate with MSDN

W

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

sl
L S0l Database

* 4 O A @
Essentials -~ ﬁ 0

F{QDAC;&:D—ADF radacad-adf.databasewindows.net

Online S0 Standard (10 DTUs)

West Us Mot configured
Visual Studio Ultimate with MSDN V12

71§18500-c4c8-4b70-337e-97ad201c9dce Show database connection strings

Monitoring

Resource Utilization

DTU PERCENTAGE
0 %
Lzage
Database Size Pricing tier
ADVENTUREWORKSLT

e age
6.94 ms =F<X ] - g ! J
0%

THRFSHOI T -
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Now you are all set, example database is ready to be used in Power BI.

Get Data from Azure SQL Database

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

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

Get Data
Azure
All B Microsoft Azure SOL Database
File == Microsoft Azure SOL Data Warehouse
Database \2 Microsoft Azure Marketplace
Azure -(:)- Microsoft Azure HDInsight
Other == Microsoft Azure Blob Storage
1|

am Microsoft Azure Table Storage

7 Azure HDInsight Spark (Beta)

In Power Query for Excel you can also follow the path mentioned in screenshot below
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= :

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

D) Gld s b B EBEF [ BT

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

Web  File~ Database - Azure~* Sources~ Sources=  Table Pane Editor Settings
Get Ext From Microsoft Azure SQL Database bine Warkbook Queries Settings
[?: Import data from a Microsoft Azure
Al M S0L database.

From Microsoft Azure Marketplace

@

Impert data from the Microsoft Azure

Marketplace.
A B G H | J 4 L

| | From Microsoft Azure HDInsight
L]

Impert data from Microsoft Azure
HDInsight.

B S

From Microsoft Azure Blob Storage

Import data from Microsoft Azure
Blob Storage.

From Microsoft Azure Table Storage

Import data from Microsoft Azure
Table Storage.

w0 =~ hoouLn

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

= AdventureWorksLT

M2 U Database
* o I A @
Essentials -~ ad’ 0
Resource group Server name
RADACAD-ADF radacad-adf.databasewindows.net
Dnllne éDJSIt;aHZiard (10 DTUs)
WestLlS r_c LLIIJIL 5 :
"LE| .StL.-:Ii-:-: jtim;te with MSDM ;: ;

71§18500-c4c8-4b70-a37e-97ad201co4ce Show database connection strings
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Type in the server name in SQL Server Database dialog box in Power Bl Desktop. and
type in the database as AdventureWorks LT. leave the SQL statement as is. then press
OK

SQL Server Database

Import data from a SQL Server database.

Server

radacad-adf.database.windows.net

Database (optional)
AdventureWorksLT

I 5L statement (ocptional)

Ok Cancel

It is very likely that you get to the window that says Unable to Connect. This window is
saying that Power Bl Desktop cannot connect to Azure SQL DB and the reason is that
the Azure SQL Server didn't allowed your IP address to pass through its firewall. | have
to mention that Azure SQL Server by default doesn't allow external IP addresses to
connect to it. if you want to connect to any databases on Azure SQL Server you have to
allow the IP of that machine to pass through. This is not your internal network IP, this is
the IP that your internet connection has. You can find the IP easily. It is mentioned in
Unable to Connect error message below!

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

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

Edit Cancel

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

soL
wiz

=  AdventureWorksLT
saL base

Essentials ~ et 0 Essentials ~ e ;&4 0

R:AD _AD—ADF .database.windows.net —r R:ADAC_AD—ADF

Onlme SO-St:ar.]dard {10 DTUs}) ;\;‘ilﬁable

West US ot configred West US

’LS\ S ML tTtlmgis ith MSDN ool St Ut ASDN

Visual Studio U

71f18500-c4c8-4b70-a37e-97ad201c84ce

71f18500-c4c8-4b70-a37e-97ad201c84ce

.

Monitoring Databases

Resource Utilization SQL databases

2 Databases

DATABASE STATUS PRICING TIER
adf-basic-sample Online Standard: 50
AdventureWorksLT Online Standard: 50

Click on Show firewall settings. In the Firewall Settings pane, enter the new IP as a rule,
and then save it.
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Firewall Settin

Allow

3 H X +
Essentials ~ (AN SN A Save bes to Azure services on I
RADACAD-ADE P Client IP Address 210.246,15.145
Available RULE NAME START IP END IP
s | —
jisual Studio Ultimate with MSDN qpbicnnn 210.246,15.145 210.246.15.145 l
71f18500-c4c8-4b70-a37e-97ad201c94ce homeconn 11892.19.27 118.92.19.27
A < .
myconn 118.92.5.80 118.92.5.80
-
Databases reza-vaic 210.246.21.68 210.246.21.68

Now you can try again to connect from Power Bl Desktop (if you get that error again,
just wait for few minutes and try again. Sometimes it takes few minutes for changes to
take effect). After a successful connection you should be able to see Navigator dialog
box with the structure of AdventureWorksLT database

x
Navigator
yel
Al | Show Selected [0] !
4 radacad-adf.database.windows.ne...

@ SalesLTvGetAliCategories

B SalesLT.vProductAndDescript...
@ SalesLT.vProeductMedelCatal...
B sys.database_firewall_rules

B BuildVersion

D Errorlog

D SalesLT.Address .
] SalesLT Customer No items selected
D SalesLT.CustomerAddress

D SalesLT.Product

D SalesLT.PreductCategory

D SalesLT.ProductDescription

FT salesLT.ProductModel

D SalesLT.PreductModelProduc..,

D SalesLT.SalesOrderDetail

D SalesLT.5alesCrderHeader

fr Concatenate

fr ufnGetAllCategories

fx ufnGetCustomerinformation W

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

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

= SalesLT Product...
M productModeliD &
[ Name
[T catalogDescription

[T rowguid

™ SalesLT Product T SaleslT SalesOrd... [T SalesLT SalesOrd...
E1 productiD 7 salesOrderiD [T salesOrderiD
1 Name 7 salesOrderDetaillD [ RevisionNumber
1 ProductNumber 0 orderQty BT OrderDate
[ Color 1 ProductiD [T DueDate

EZ SalesLT Customer

1 customeriD

[T Namestyle
[ productCategorylD 1 Title

[ parentProductCat... [T FirstName
[ Name .

[ SalesLT ProductC...

M rowguid

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

SalesPerson @ adventure-works\jae0 @ adventure-works\linda3 @ adventure-works\shud

350
Black Blue Mult Red Silver White Yel
-

(Blank)

SalesPerson

OrderQty

300
250
200
1
150
100
- Color [All)
[

Silver/Black \ low

EENEEEEN

MameStyle
PasswordHash
PasswordSalt
Phone
rowguid
SalesPerson

Suffix

duct
Color
DiscontinuedDate
ListPrice
ModifiedDate
Mame
ProductCategorylD
ProductiD
ProductModellD
ProductMumber
rowguid
SellEndDate
SellStartDate
Size
StandardCost
ThumbnailPhotoFileName
Weight

The chart is simple, but still revealing something interesting. JaeO did the most sales,
however color wise each sales person did the best in specific color. shu0 was best at
Yellow. lina3 at Silver, and JaeO at Black. Now you can publish your report into Power BI
website with the Publish menu option. after publishing the report you would be able to

see that under your Power Bl account in the website.
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I"_';"J
U 4]
Publish
Share
SalesPerson adventure-worksjaed @ adventure-works\inda3 adventure-waorks\shu(

JE0

IS

Publishing to Power Bl

i Publishing AzureSQLDE.pbix to Power El

Cancel

Schedule Data Refresh

In Power Bl website you can set up scheduled data refresh for data sets, but not all data
sets supports this feature. Fortunately Azure SQL Database supports it. To find out list of
all data sets that supports data refresh read this link. To schedule a refresh in Power Bl
website, under Datasets click on ellipsis besides the data source that you want. and then
choose Schedule Refresh.
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Power Bl

FILE = EDITREPORT O VIEW =

~s My Workspace

Dashboards

Power Bl FIFA How To
Power Bl FIFA How To
pubs

Pubs Ana

AzureSQLDB

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

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

awer BI FIFA How To EXPLORE RENAME  SCHEDULE REFRESH  REFRESH NOW  DELETE

ower Bl FIF4 How To ‘ SCHEDULE REFRESH

WNETVIEW

Set the Data Source Credentials for Azure SQL Database
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Settings

General  Dashboards Workbooks
Azure5QLDB

FIFA

Power Bl FIFA How To
PowerView
pubs

Pubs Analysis

Settings for AzureSQLDB

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

4 Data Source Cred
AdventureWorkslT-rad

» Schedule Refresh

Configure AzureSQLDB

Authentication Method:

Basic

Username

reza

Password

Sign In Cancel

And then you can schedule refresh. You can choose the frequency to be daily or weekly.
and you can add multiple times on the day under that.
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Settings for AzureSQLDB

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

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

4 Data Source Credentials

AdventureWorksLT-radacad-adf.database.windows.net

Yes

4 Schedule Refresh

Keep your data up-to-date

=1

Refresh frequency

Daily

Time Zone

(UTC+12:00) Auckland, Wellington

Time

g |30 -

PM

Add another time

Refresh History

Apply

Discard

X

Send refresh failure notification email to me

Edit credentials

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

as well
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Refresh History

Details Type Start End Status Fail Message
Scheduled 9/11/2015, 9:39:01 PM 9/11/2015, 9:39: v Completed
Scheduled Completed
Scheduled Completed
Scheduled Completed
Scheduled Completed
Scheduled Completed
Scheduled Completed
Scheduled Completed
Scheduled Completed
Scheduled Completed

Close

After setting up the schedule refresh, you can see the latest refresh and the next refresh
information easily with ellipsis button on the data set
pubs

Pubs Analysis

AzureSQLDB

[ Datasets

(=]

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

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

EXPLORE RENAME SCHEDULE REFRESH  REFRESH MOW  DELETE

Direct Connection to Azure SQL Database from Power
Bl Website

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

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

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

Get Data

Need more guidance? Try this tutorial

Content Pack Library Import or Connect to Data
' n
My Organization Services Files Databases
Browse content packs Choose content packs Bring in your reports, Connect to live data in
that other people in your from online services that workbooks, or data from Azure 5QL Database and
organization have you use, Excel, Power Bl Desktop mare,
published. or CSV files,
Get A Get A Get A Get A
[T) Samples

Click on the Get option from Databases. You can see that some databases are supported
through this type of connection; Azure SQL Database, Azure SQL Data Warehouse, SQL
Server Analysis Services, and Spark on Azure HDInsight. Click on Azure SQL Database
and then Connect.
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(@ My Workspace GetData > Databases 8 More >  Azure SQL Database

2

Content Pack Library

Spor{(z

Import or Connect to Data

Files SOL Server Analysis

_ Azure S0OL Database Azure SQOL Data Warehouse Servi Spark on Azure HDInsight
g e ervices

Azure SQL Database

Azure SQL Da fully managed relational d. service that makes tier-1
capabilities a sQL ort e scale-out, predictable Connect Z
performance, flexible manageability and inclu uilt-in high availability and

self-management for nea maintenance. With Power B, you can create dynamic reports, Learn More
mashups with data and metrics you already have in your Azure SQL Data

(®) My Workspace GetData > Databases & More > Azure SQL Database

Content Pack Library

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

Files

More about direct connect with Azure SQL Database

Databases &

Server:

radacad-adf.database.windows.net

Database:

AdventureWorksLT

Password:

(I 11T

Connect
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After creating the connection you will see Azure SQL Database in your dashboard and

also the dataset in list of datasets.

Power BI

= FIFA & sShare Dashboard

~ My Workspace

Passes Completed Percentage

@ Dashboards
FIFA

PowerView.xlsx

Jli Reports

FIFA

Goals scored, Passes Completed

® Goals scored @ Passes Completed

100%

Azure SQL Database

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

to build reports from them.
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Visualizations

Address
BuildVersion
Custormner
CustomerAddress
database_firewall_r...
ErrorLog

Product
ProductCategory
ProductDescription
ProductModel
ProductModelProd...
SalesOrderDetail
SalesOrderHeader
vietAllCategories

vProductAndDescr...

vProductModelCat...

Summary

In this lesson you've learned how to connection from Power Bl Desktop or Power Query
in Excel to Azure SQL Database. You've also learned some basics about Azure SQL
Database settings in Azure Portal. Then you've learned that you need to set firewall in
Azure Portal for server to pass your IP for connections. You then learned how you can
set scheduled refresh for the data in Power Bl website. At the last section you've learned
that you can create direct connection from Power Bl website to Azure SQL Database that
doesn’t load data into a model and works online with the data. In next sections of this
chapter you will learn about other data sources that you can connect from Power BI.
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Meetup Data Source for Power Bl

Published Date: June 2, 2016

NN

N SN

+
|

0/
7/

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

About Meetup

If you haven't heard about Meetup so far; it is a platform for scheduling in-person
events. As an organizer | announce meetings for my Meetup group (such as New
Zealand Bl user group), and Meetup helps with the registration for the event. As an
audience | can join to groups in my area of interest and be informed about their
upcoming meetings and RSVP those to attend or not attend. Meetup website itself gives
some useful information to organizers, however as a Power Bl geek | would love to dig
into its data with a better tool.
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Welcome!

#+ Schedule a new Meetup

Upcoming1 Past Calendar

Chan hot .

s SQL Server 2016 Launch & Speed Networking
Microsoft Auckland Wed Jun 29
Level 5, 22 Viaduct Harbour Ave Auckland CBD, 4:30 PM

Auckland (map) -
i = V'__v_l < I'M GOING
ERATTNO md® 2 .-

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

(15-20 minutes each) on new features of SQL

Server 2016 specially for Bl. Also; We...

Learn more

Auckland, New
Zealand
Founded Nov 11, 2014

About us...

© Invite friends

Bl Enthusiasts

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

Group reviews 8

Upcoming
Meetups

+ NEW RSVP

Hamish Johns -
RSVPed Yes for

SQL Server 2016 Launch
& Speed Networking

th ago

MORE

Fortunately Meetup has a set of API restful services which returns output as JSON

format.
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NN NN

7
7
/
v,

Restful service means there are some URLs that | can browse and it gives me a response
in JSON format. First of all | need to use my API key. API key would be different for
anyone, and sorry | cannot share my API key with you, that's why it is blurred in
screenshot below. You can access your API key from here.

DMeetupAPl Documentation Console GG OAuth Consurr

Getting an API Key

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

You'll need to provide this key with every request you make to tl
you need to reset your key for any reason, you can do that belo
with the old key to fail.
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Now | can call each service with this key. Fortunately there is a good documentation on
each service, input parameters, and output result set here. As an example if | want to get
list of all meetup events in the past for my group, | can use V2 Events service with input
parameters such as URL name of the group, and status to be “past” (means only fetch
past meetings);

https://api.meetup.com/2/events?status=past&group_uriname=New-Zealand-Business-Intelligence-User-
Group&key=XYZ

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

www.meetup.cnn{fNew—Zealand—Busines5—1ntelligence—User—Gmupﬂ}

|2 Most Visited I‘] Power Query formula.. w8 5OLSaturday #456- A.. | Add Mew Post < RAC

Find Start Invite

a Meetup Group al

a Meetup Group Friends to Join

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

and you have to use your own API Key instead of XYZ in URL above.

So if I browse URL above it gives me a JSON result. JSON is a format for data which
usually doesn’t have enter or space between fields, so as a result | would see a big text
result like this:

i
L 8  https://api.meetup.com/2/events?status=pastlgroup_urlname=New-Zealand-Business-Intelligence-User-Groupéikey=

lEh Maost Visited [] Power Query formula .. @8 SOLSaturday #456- A.. | Add New Post  RADA.. S8 35 Ways to Market Yo... f] What's New i
I {"results": [{"utc_offset":46800000, "venue": {"country": "nz", "localized country name":"New Zealand","cil
q Auckland”, "lon™:174.757248,"id" 23472943, "1at":-36.545211, "repinned™:false}, "headcount™: 20, "visibilit

<p>»Session description:<\,/p> <p>Microsoft S5QL Server 2012 provides tools that enable the implementati
being implemented at Massey University. Thi=s session will provide an overview of Massey Universicy, 1
M5 SQL Server 2012 Analysis Services; MS BQL Server 2012 Master Data Services; MS SharePoint 2013; ME
management specialist, Altis Consulting. Jean has over 10 years’ experience and has expertise in BI =
has worked across a breadth of industries including education, utilicies, telecommunications, finance
Massey University and a B.IT degree from the University of Pretoria in South Africa.<\/p> <p>Lbout Rl
analytics, data warehousing and data management services. Today, we claim that title, and with over £

¥ and Insight’ - we're also one of the best places to work in Bustralia and New Zealand.(\ip>","event_u
\l","yes_rsvp_count":lo,"announced"’:true,"name":"Empawering End Users With S5elf Service Business Inte
{"join _mode":"open","creacted":1415696255000, "name": "New Zealand Business Intelligence User Group”,"gr
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Get Data with Power BI

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

From Web

Enter 3 Web page URL

URL

ABC - | |https.fapl.meetup.com/2/events? status=past®group_urlname=MNew-Zeala

« Basic Advanced

OK Cancel

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

CJ

G

Into
Table

Convert

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

| B Quenyt

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

B, B= [-flRemove Duplicates %) Fde]
3% Reverse ltems = z

Keep Remove Statistics

ems = [tems - ~

Sort  Mumeric List

Manage ltems

Queries [1] = Source[results]

Queryl
Record

Record
Record
Record
Record
Record
Record
Record
Record
Record

Record

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

options, first one for delimiter, and second one for handling extra columns.

To Table

Create a table from a list of values,
Select or enter delimiter
Mone -

How to handle extra columns

Show as errors -

| don’t do any changes, and click on OK with default values. Result now would be a table
with single column, which has a record in each row. | can see the Expand button on my

column1 header.
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Recaord
Record
Record
Record
Record
Record
Record
Record
Recaord

Record

Record

Click on expand button as mentioned in screenshot above, and it will list all columns in
records and asks me to choose those | want.
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SplitByNothing(),

“ERERRBREBRREREBREREGSR

(Select All Columns)
utc_offset

venue

headcount

visibility
waitlist_count

created

rating

maybe_rsvp_count
description
event_url
yes_rsvp_count
announced

narne

id

time

updated

¥ Use original column name as prefix

QK

Well let’s bring them all to see what we have, so | leave it with select all and click on OK.

Here is my result set loaded in Power Query now:

Columnlute_offset |- |  Columnlvenve «»|  Columnlheadcourt |- |  Columnivisibiity |  Columniwaitistcount - |

Columnlcreated |- | Columnlrating e

ColumnLmaybe_rsvp_count ~ | Columnl.description

46800000 Record
43200000 Record

43200000 Record
43200000 Record

43200000 Record

20 public
0 public

0 public
0 public

0
0

1.4157E+12 Record
1.42776E+12 Record

1.43121E+12 Record
1.43566E+12 Record

1.43851E+12 Record

0 <p>Session description </p> <p>Micrd
0 <p>Session Description:</p> <g>This.

Spesker </p> <p>Darryl Wolfaardt</p]
0 <p><b>Session Details</b></p> <pIr
0 <p>Session Description:=/p> <p>Powe]

Reza Rad Is an Author, Trainer, Speakel

0 <p>Session Description:</p> <p>MacH

Now | have event information such as Name, Description, venue and other fields. Some
values are a record by themselves, such as Venue and Rating. | can expand them if |
want to. Let's leave it as is for now. I've loaded my first service result into Power Query.
Now one important thing before any other step is to check time value. Because | want to
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do date/time analysis for my events, so it is important to see if | have my time value
fetched. in screenshot below it shows my Time column as a numeric value.

ﬁ; Columnl.name n i'zu'_;?: Columnl.id - © Columnl.time - ﬁ; Columnl.updated -
Empowering End Users With Self Service Business Intelligence 218612715 1. 41698E+12 1.46412E+12
BIML is the shizzlel! 221511579 142968E+12 1.42069F+12
Show Me Potential Customers: Data Mining Approach 222422339 1.4327E+12 1.43286E+12
Top 5 Functionalities of Power Query that You Don't Know 223599114 1.43315E+12 1.43816E+12
Be Smarter with Azure Machine Learning 224346643 1.44057E+12 1.44221E+12
5L Saturday Auckland 224997769 1 44382F+12 1.44301F+12

TimeStamp to Date Time

In the documentation of this service in Meetup mentioned that Time column is:
time = UTC start time of the event, in milliseconds since the epoch

That means it is timestamp formatted. Timestamp value is number of seconds from
epoch which is 1970-01-01 00:00:00. | have previously written about how to change
timestamp value to date time and it is fairly easy with adding seconds to it. However for
this case our value is not seconds, it is milliseconds so | have to first divide it by 1000.
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2 /] Trigonometry -

100 _
4.0 Rounding -
Standard | Scientific Date Time Duration

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

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

as Event Time as below;

#datetime(1970,1,1,0,0,0)+#duration(0,0,0,[Column1.time])

Add Custom Column

Mew column name

Event Time

Custom column formula:

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

Learn about Power Bl Desktop formulas

+/ Mo syntax errors have been detected.

Available columns:

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

Columnl.duration

<< |nsert

Cancel

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

will give me a date time value as below:
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ARL

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

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

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

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

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

Visualization

Let's visualize what we've got so far. First step | have to make sure the data type of my
column in Power Bl model loaded as Date Time. | can go to Data Tab, click on my Event
Time column and under Modeling tab check the data type, and if it is text or anything
else, change it to Date/Time
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Home Maodeling
LEI ﬂ !J m IData Type: Text'. e Home Table:

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

Date/Time

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

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

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

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

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

| also have to make sure that yes_rsvp_count column (which is showing number of
audience for each session) set as data type whole number. If it is not the case, then |
change it to be whole number as below.
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[ Data Type: Whole Number = ] Home Table:

Format: Whole Mumber - Data Category: Uncategorized -
L-9 + silo s Default Summarization: Sum =

Formatting Properties

Columnl.event_url Columnl.yes_rsvp_count I

er 2012 provid  http:/f'www_meestup.com,/Mew-Zealand-Business-Intelligence-Use
will be a deep ¢ hittp:/ fwww.meetup.com/New-Zealand-Business-Intelligence-Use
irketing depart http:/f'www_meestup.com,/Mew-Zealand-Business-Intelligence-Use
iic nowadays, F http:/f'www._mestup.com,/Mew-Zealand-Business-Intelligence-Use
yrovides a facil hitp:/ fwww.meetup.com/New-Zealand-Business-Intelligence-Use
rofessionals ar  http://www. meetup.com/Mew-Zealand-Business-Intelligence-Use
ent for 2015, @ hitp:/ fwww.meetup.com/New-Zealand-Business-Intelligence-Use
sptional opport http:/fwww. mestup.com,/Mew-Zealand-Business-Intelligence-Use
=en Microsoft & http://'www._meestup.com,/Mew-Zealand-Business-Intelligence-Use
yus who would  http:/ fwww. meetup.com/New-Zealand-Business-Intelligence-Use

you can Do wit http:/fwww meetup.com/MNew-Zealand-Business-Intalligence-Use

10
16 -
S
20 -
27
39 -
25 -
66 -

89 -

Let's build charts now. | start by an Area Chart showing Event Time as Axis (without

hierarchy), and yes_rsvp_count as values
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Visualizations

Events
Columnl.anno...
Columnl.creat...
Column.descr...
Column1.durat...
Columnl.even...
Columnl.group
Columnl.head...
Columnl.id
Column1.may...
Columnl.name
Columnl.rating
Column.status
Column1.time
Columnl.upda...
Columnl.utc_o...
Columnl.venue
Columnl.visibi..
Column1.waitli..
Columnl.yes r..

Event Time

Columnl.yes_rsvp_countf...

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

| also apply some formatting and build a chart like this:
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Attendance over Period

60

40

10

-
-

-

-

-

0 -

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

L

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

Attendance Per Session

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

Show Me Potential Customers: Data Mining Ap...

Top 5 Functionalities of Power Query that You ...

Be Smarter with Azure Machine Learning

SQL Saturday Auckland

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

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

Power Bl; Amazing Things You Can Do

100

| can see the very first event that had more than 50 audience was the event that my
friend Ken Puls Excel MVP from Canada came here to speak in our user group, which
was kind of a start into our popular events afterwards.

Adding More Data

| can add more data to build more meaningful insight out of it. For example | can fetch
Members information to show their locations (city and country) on the map. For this |
use Members API service which | can call as below;
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https://api.meetup.com/members?group_urlname=New-Zealand-Business-Intelligence-User-
Group&key=XYZ
ﬁ&' = Table.ExpandRecordColumn(#"Converted to Table", "Columnl™,
-1 Columnl.country H Columnl.city - Columnl.joined - Columnl.topics +

meetupl nz Auckland Thu Mov 26 17:29:45 EST 2015 List

meetupl nz Auckland Wed Apr 08 06:49:50 EDT 2015 List

mestupl nz Auckland Thu Dec 17 02:29:11 EST 2015 List

meetupl nz Auckland Sun May 24 23:49:20 EDT 2015 List

meetupl nz Auckland Mon May 02 21:29:32 EDT 2016 List

meetupl nz Auckland Tue Jan 19 06:24:15 EST 2016 List

1150 nz Auckland Thu Jan 28 12:06:41 EST 2016 List

meetupl nz Auckland Thu Jun 25 20:22:03 EDT 2015 List

meetupl nz Auckland Sat Apr 16 18:11:17 EDT 2016 List

meetupl nz Auckland Thu Nov 12 04:05:07 EST 2015 List

mestupl nz Auckland Wed Sep 09 22:32:28 EDT 2015 List

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

and country as below;

Add Custom Column

Mew column name
City Full

Customn colurmn formula:

Available columns:

= [Columnl.city]&" "&[Columnl.country ]f

Column.zip

Columnl.country

Columnl.city

Columnl.joined

Columnl.topics

ColumnT.link

Columnl.bic v

- 4

<« Insert

Learn about Power Bl Deskiop formulas

+/ Mo syntax errors have been detected.

Ok Cancel

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

different countries).
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RSVP Data

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

https://api.meetup.com/2/rsvps?event_id=2306781898key=XYZ

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

| start by fetching result of above URL into Power Query; and here is what | get after
expanding the JSON list and records;

j"_'gg Columnl.mtime ﬂ ]"_S'j_ Columnl.response ;_5'3' Column1.tallies i ;_S} Column1.guests ﬂ Columnl.member.member... -
36 1.46372E+12 no o 5515204
74 1.46175E+12 yes 0 66306872
0 1.46174E+12 yes 0 200870054
21 1.46397E+12 yes 0 195710156
53 1.46288E+12 yes 0 204872467
74 1.4618E+12 yes 0 160855302
20 146268E+12 yes 0 204040342
12 1.46407E+12 yes o 119363682
30 1.46181E+12 yes 0 149123682
34 1.46373E+12 yes o 155618572
39 1.46414E+12 no 0 160813312
o

27 1.46173E+12 yes 199892152

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

Add a Parameter and Create Function

Query above is only for one event, but | am looking for data for every event. So | have to
create a function for getting RSVP result and apply that on every row in Events query. |
create a duplicate version of Events, and remove everything and keep only column1.id
(which is event id).
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Queries [4] = Table.%

% Events

% Members

Columnl.id
218612715
221511579
FEH Rsve e 2270422339
R Events (2) PRl 203500114

224346643
224997769
226797777
228143268
229051124
229982607
230678189

Now | create a parameter to make my RSVP query parametric. Click on Manage
Parameters, and choose New Parameter.

Home Transform Add Column View
=X D |:B| D D e Properties
|..-.\| (g |
Ll et = [E} Advanced E

Close & Mew Recent  Enter Refresh
Apply~  Source ™ Sources Data Preview I:l Manage ~
Close Mew Query Manage Parameters ery

olumns(#

Edit Parameters

Queries [4]

@ Events

218612715
@ Members 221511579
BH RsvP e Wl 772422339

Mew Parameter

| create a parameter with name EventID and default value as one of my event ids;
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x
Parameters
Mew Mame
123 EventlD x EventlD

Description

* Required
Type

Any -
Allowed Values

Any value M

Current Value
| 218612715 |

Now | go to advanced editor tab of my RSVP query, and change the script to use
EventID variable as below;

let

event=EventID,

Source =
Json.Document(Web.Contents("https://api.meetup.com/2/rsvps?event_id="&Text.From(event)&"8key=29
5356¢c2d668094694760525e119")),

results = Source[results],

#"Converted to Table" = Table.FromList(results, Splitter.SplitByNothing(), null, null, ExtraValues.Error),

#"Expanded Column1" = Table.ExpandRecordColumn(#"Converted to Table", "Column1", {"venue",
"created"”, "member_photo", "answers", "rsvp_id", "mtime", "response”, "tallies", "guests”, "member",
"event”, "group"}, {"Columni.venue", "Column1.created”, "Column1.member_photo", "Column1.answers",

"ColumnT.rsvp_id", "Column1.mtime”, "Column1.response”, "Column1.tallies”, "Column1.guests",
"Column1.member", "Column1.event”, "Column1.group"}),

#"Expanded Columni1.member" = Table.ExpandRecordColumn(#"Expanded Column1",
"Column1l.member”, {"member_id"}, {"Column1.member.member_id"})
in

#"Expanded Column1.member"

Now that my query works with parameter, | can simply right click on it, and Create
Function.
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Queries [3]

@ Events

@ Members

Paste
# Delete

=[ Rename

v | Enable Load
Eg Duplicate
[l Reference

Mowve To Group k
Move Up

Mowve Down

[ Create Function... ]

Convert To Parameter

El  Advanced Editor
D: Properties...

| name the function as GetRSVP and it get EventID as input parameter

Create Function

Enter names for the new function and its parameters.

Function name

GetRSVP

Parameter name (EventlD)
EventlD

OK Cancel

Now | can go to my copy of Events query which named Events(2), and add a custom
function that calls GetRSVP as below
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Queries [4] j} = Table.SelectColumns(#"Added Custom™,{"Columnl.id"})

Columnl.id
Eﬂ Events
218612715

EH Members W 221511570 Add Custom Column
222422339
. R Events (2) PO 773550114

8

Mew column name
RSVP

Custom column formula:

K

= GetRSVP([Columnl.id])

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

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

BEE- :Ti_:: Columnl.id ﬂ RSVP
218612715
221511579
222422339 # Expand Aggregate
223599114
224346643
224997769
226797777
228143268
225051124
225982607
230678189

<

[Select All Columns)
Columnl.venue
Columnl.created
Columnl.member_photo
Columnl.answers
Columnl.rsvp_id
Columnl.mtime
Columnl.respense
Column.tallies
Colurmnl.guests

Columnl.member.member_id

L
L
L
L
L4
L
L
L4
L
v
L

Columnl.event

<

Columnl.group

¥ Use original column name as prefix

QK

Note that you may hit the privacy configuration warning and errors at this step; because
this is just for test. | went to Files -> Options and Settings -> Option, and change privacy
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setting to ignore & This is not best practice obviously, you have to set it up appropriate
for production environment, but here is just a demo and test, so let's have fun.

x
Options
GLOBAL Privacy Levels
Data Load O Always combine data according to your Privacy Level settings for each

source
DirectQuery : . ; ! .
! Combine data according to each file's Privacy Level settings
R Seripting ® Always ignore Privacy Level settings G
Security )
Learn more about Privacy Levels

Privacy
Updates
Usage Data

Diagnostics

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

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

RSVPs and Members= Custom.Column1.member.member_id from RSVPs, Column1.id
from Members
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£ Events

Columni.name

Columni.id
5 Column.time
Columni.updated

Columnl.group

Column.status

E Members ] RSVPs

Column.zip Column1.id

Columnl.country

Column.city

Custom.Columnl.answers

Custom.Column.rsvp_id

Column1.joined Custom.Columni.mtime

Column’.topics Custom.Column.response

Column1.link Custom.Column.tallies

Column.bio Custom.Column.guests

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

Column.other_services Custom.Column1.member.name

Column1.name Custom.Columnl.event.name

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

Column1.state Custom.Column1.event.event_url

Column1.photo_url Custom.Columni.group

Columni.d

Columni.lang
Column.lat
City Full

| can now visualize members by their geo location city information in a map
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Count of Column1.id by Gity Full and Column1.country

®:zu @bd ®br Bca @ch Ggb B ®in @n:z

B 2016 HERE © 2016 Microcoft Corporation
It is interesting that we have some members in our user group in other continents &
However the majority are in Auckland, New Zealand as expected. | can also build

another bar chart for members who RSVPd yes mostly. Here is my final visualization with
some formatting:

= (=

Attendance over Period

Count of Column 1.id by City Full and Column1.country

@®au @bd @br Bca @ch Ggb Bl @in @nz
3 .

Jan 2015 Apr 2015 Jul 2015 0ct 2015 Jan 2016 Apr 2016
Most RSVPd
Andre...
Empowering End Users With Self Service Busine...
Aaron...
BIMLis the shizzle!! Andrei ..
. Cherish
Show Me Potential Customers: Data Mining Ap..
Doug ..
Top 5 Functionalities of Power Query that You ... Adrian
) Anasta..
Be Smarter with Azure Machine Learning
Catheri..
SQL Saturday Auckland Chris
Craig .
End of the Year: Microsoft Data Analysis and An..
Craig ..
Text Files to Bl with Ken Puls David ...
Advanced Customer Analytics with R and SQL 5. Fewin
Alan M...
Using R Machine Leamning Seript as a Power Bl . Alejan...
Andre...
Power BI; Amazing Things You Can Do e
0 5
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| can still dig into more details with adding more data into my Power Bl model and
visualization, but | leave it to you now from here to see how far you can go with it. Have
fun with Power Bl and Meetup API.

Power Bl and Spark on Azure HDInsight;
Step by Step Guide

Published Date: February 1, 2016

Power BI

(& My Workspace GetData > Databases & More >  Spark on Azure HDInsight

s - R

Azure SOL Database Azure SQL Data Warehouse gslr-vis::r:ar Analysis Spark on Azure HDInsight

Content Pack Library

Spark on Azure HDInsight

Apache Spark’ nd general engine for Iz le data processing. Azure HDInsight
offers / Sp: k NS a: C
onnect 7'
P - 7 Zur rAzun _

Learn more

Power Bl can connect to many data sources as you know, and Spark on Azure HDInsight
is one of them. In area of working with Big Data applications you would probably hear
names such as Hadoop, HDInsight, Spark, Storm, Data Lake and many other names.
Spark and Hadoop are both frameworks to work with big data, they have some
differences though. In this post I'll show you how you can use Power BI (either Power BI
Desktop or Power Bl website) to connect to a sample of Spark that we built on an Azure
HDInsight service. by completing this section you will be able to create simple spark on
Azure HDInsight, and run few Python scripts from Jupyter on it to load a sample table
into Spark, and finally use Power Bl to connect to Spark server, load, and visualize the
data.

This post is a section of Power Bl from Rookie to Rock Star online book.
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Prerequisite

e For running sample mentioned in this section you need to have an Azure
subscription. (You can apply for a free trial as well)

e You need to install Microsoft Spark ODBC Driver on your machine
(https://go.microsoft.com/fwlink/?Linkld=616229). This is for connecting from
Power BI Desktop.

e For some features of Spark Connection through Power Bl website you'd need
Power Bl Pro account (You can apply for a trial).

A Bit of Introduction

What is Spark? What is HDInsight?

Spark:

I've spoken about Power Bl well enough in previous chapters. However you might be
new to big data names such as Spark and HDInsight, and would like to know what these
are? | say it in the most simple method; HDInsight is the framework for running big data,
you can have your big data storage as a distributed storage for massive availability.
Spark on the other hand is another big data framework that works great for analytics
and big data operation, however it doesn’t work with distributed files. So the real world
big data solution has most of the time Spark on top of an HDFS (Hadoop Distributed
File System) or Azure HDInsight to gain both scalability and powerful analytics. Spark is
an Apache application, and often called as Apache Spark. However Spark can be
installed on both Windows and Linux servers. In this sample for simplicity we will use
Spark on Linux server.
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What is Jupyter?

S—_
jupyter
g

Jupyter is a live notepad engine for writing and running codes such as Python (it
supports mote than 40 languages!) on servers (such as Spark server).

Setup and Configure Spark on Azure HDInsight

Let's start building the first Spark on Azure HDInsight. You can skip this part if you have
an Spark on Azure HDInsight already.

4. Login to Azure Portal through https://portal.azure.com.
5. Go to New, and then under Data + Analytics choose HDInsight

~ New » Data+ Analytics

New Data + Analytics

Resource groups
MARKETPLACE FEATURED APPS
All resources
Compute
{ Recent
Web + Mobile

App Services
Data + Storage

ss  SOL databases

Data Lake Analytics

Data + Analytics Big data analytics ma
* Jig data analytics ma

ﬂ Wirtual machines (classic) Intemet of Things

6. In the New HDInsight Cluster definition section set a name for cluster (my sample
is mysparkcluster), then set Cluster Type as Spark (it is still in preview stage), then
Cluster Operating System as Linux. When you choose Linux it will install on
Ubuntu 14.04 LTS.
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New HDInsight Cluster

* Cluster Mame

[mysparkcluste’[ 1 > n

Azurehdinsight.net

Cluster Type @
Spark (PREVIEW) w

Cluster Operating System

Lirux b
Version @
Spark 1.5.2 (HDI 99.152) w

Spark 1.5.2 on Ubuntu 1£.04 LTS {more info)

7. Choose one of your subscriptions for Azure (If you have more than one), then

assign a resource group. You can choose one of existing resource groups or
create a new one.

Spark 1.5.2 on Ubuniu 14.04 LTS (more info)

* Subscription
Visual Studio Ultimate with MSDM

* Create a new rescurce group

| myhdinsightRG x

Select existin

=]

8. Set the Credentials for Spark cluster. set a password for admin user. Then write a
SSH username and password. SSH username and password used to connect to
spark cluster through command line. In this example we won't use command line.
There is also a limitation on some reserved SSH user names that you cannot use.
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Cluster Credentials

Create login and remote access credentials for the
duster.

Cluster Login Usermame @

admin

Cluster Login Password

FEERRBERERRN W

Confirm Password

SRR RRRERRN W

55H Username @

mysshuser W

55H Authentication Type

[ elinl PUBLIC KEY

55H Password

T T ] w

Confirm Password

lilli'lllii[ W

9. Set Data Source. You can choose an existing storage account, or create a new

one. and set the container and location.
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Data Source

The cluster will use this data source as the primary
location for most data access, such as job input and
log output

Selection Method @

From all subscriptions A

* Select storage account

portalvhdsfgw7pd17clpzé (West... >

* Choose Default Container @

mysparkcluster-1

* Location
West US

10. Choose Node Pricing Tiers. In this example because we are not processing large
amount of data I'll do it with couple of nodes. You can see how much this cluster
costs you per hour based on your selection of nodes and pricing tier for worker
nodes and head node.
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Node Pricing Tiers

Ta learn more, visit our pricing page.

Mumber of Worker nodes @ 2 W

* Worker Modes Pricing Tier
D4 (2 nodes, 16 cores)

* Head Node Pricing Tier
D4 (2 nodes, 16 cores)

WORKER NODES 0.54 x 2 = 1.67
HEAD MODES 0.54 x 2 = 167
TOTAL COST 3.34

MZDSHOUR (ESTIMATED)
58 of 170 cores would be used in West LS,

This price estimate does not include storage
caosts, network egress costs, or subscription
discounts.

This is a preview feature. | acknowledge that use
of this feature is subject to the preview terms in
my license agreement (e.g., the Enterprise
Agreement, Microsoft Azure Agreement, or
Microsoft Online Subscription Agreement), as well
as any applicable Supplemental Terms of Use for
Microsoft Azure Previews. Microsoft will provide
me 30 days’ notice via email prior to the
expiration of the preview period.

Questions? Contact billing support.
11. Now Create the HDInsight Cluster.

12. It will take about 15 minutes for the Cluster to be created and visible in your
Microsoft Azure dashboard.
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Service health

MY RESOURCES
L
1)
]
e 9 ¢
(] - ©
(]
& (]
(-]
o&

@ orsrer

All resources
ALL SUBSCRIPTIONS

& mysparkcluster
M RADACAD-Simple-Cc

By GameDF

ADFPASS
DATA FACTORY

O
A

Help + support

a‘ Subscriptions
G

Forecast expenses and costs to optimize your
Marketplace apps

' Feedback

=z

—

Azure classic

e

Portal settings

13. Now you have your Spark on Azure HDInsight ready for the next step.

mysparkcluster
HDINSIGHT CLUSTER
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Settings

Essentials ~

lesource group
HDInsightRG

Status

Running

Location

West US

Subscription name

Visual Studio Ultimate with MSDN
Subscription id

T1§18500-c4cB-4b70-a3Te-97ad201c94ce

Quick Links

&

Usage

Cluster
Dashboards

Cores in West US for subscription

170

Ambari Views

(wd) % 0

URL
mysparkcluster.azurehdinsight.net
Cluster Type

Spark on Linux

Head Mode, Worker Nodes

D4 (2], D4 (x1)

Leam more

Documentation

Getting Started

Quickstart

All settings =»

Add tiles (®

[2
} Scale Cluster

Add tiles ()

THIS CLUSTER

IMYSPARKCLUSTER
2 4 | OTHER CLUETERS
| OTHER CLUSTERS
AVAILABLE

146
170

Properties

Cluster AAD |dentity

Azure Storage Keys

Cluster Login

G External Metastores

Scale Cluster

%" Secure Shell

R Y T " B Vo B Vi

s HDInsight Partner

Setup the Sample Table for Spark on Azure HDInsight

In this section we will load a sample data into a table (inside our Spark on Azure
HDInsight cluster) using some codes that we run from Jupyter.

3. Open Jupyter for your Spark on Azure HDInsight with going to https://<your
spark cluster name>.azurehdinsight.net/jupyter
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4. You will be asked for username and password. Enter the admin username and

password we've created in previous section.

é 2 O ‘ |£L| azurehdinsight.net
— Jupyter
Files Running Clusters

Select items to perform actions on them.
O v

3 Python

3 Scala

& myPython2.ipynb

& Untitled ipynb

& Uniitled1.ipynb

O ooooano

& Untitled? ipynb

5. Click on New and choose a Python 2 type notebook.

Upload

Text File
Folder

Terminal

(5]

HOIED00KS

PySpark

Hew -

( Python 2

Spark

(]

~

Upload | New~- &

6. You can name the document something meaningful and then copy and paste

code below there into a cell

7. from pyspark import SparkContext
from pyspark.sql import *

from pyspark.sql import HiveContext

from pyspark.sql import Row

# Create Spark and Hive contexts
sc = SparkContext('yarn-client’)
hiveCtx = HiveContext(sc)
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8.
9.

10.

11.

12.

13.

Then press Shift+Enter (to run the code and go to the next cell)
You will see the Jupyter icon showing that the Kernel is busy after running
commands.

o

# |Python2 @

Kernel Busy

Wait for the command to run, and Kernel back to idle state.

A

| Python 2 O
Kernel Idle

Now add script below in the second cell;

# Create an RDD from sample data
hvacText = sc.textFile("wasb:///HdiSamples/HdiSamples/SensorSampleData/hvac/HVAC.csv")

# Create a schema for our data
Entry = Row('Date’, 'Time', ‘TargetTemp', ‘ActualTemp’, 'BuildingID")

# Parse the data and create a schema
hvacParts = hvacText.map(lambda s: s.split(',")) filter(lambda s: s[0] != 'Date")
hvac = hvacParts.map(lambda p: Entry(str(p[0]), str(p[1]), int(p[2]), int(p[3]), int(p[6])))

# Infer the schema and create a table
hvacTable = hiveCtx.createDataFrame(hvac)
hvacTable.registerTempTable(*hvactemptable’)
dfw = DataFrameWriter(hvacTable)
dfw.saveAsTable('hvac’)

Commands above will populate a hive table called hvac from a CSV sample file
located on the server.

After pressing Shift+Enter, and waiting for the kernel to go back to idle mode.
you can query all hive tables with below command;
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14.

15.

17.

18.

19.

20.

hiveCtx.sgl("SHOW TABLES").show()

after Shift+Enter you will see the result below;

TR Hommmmmmmme +

| tableName|isTemporary|
oo o +
| hvactemptable|  true]
|[hivesampletable|  false|

| hvac| false|
oo dommmmm e +

You can even query hvac table to see the data;

hiveCtx.sql("SELECT * FROM hvac LIMIT 10").show()

and the result will be;

R +ommmmee +ommmmmm e Fommmmem e +ommmmm e +

| Date| Time|TargetTemp|ActualTemp|BuildingID|
+ommm e +ommm e Fommm e o Fommmmm e +

6/10/13| 2:43:51] 68| 63| 3|
16/11/13|3:43:51] 70| 55 17|
6/12/13| 4:43:51] 69| 59 17|
6/13/13| 5:43:51] 69| 68 19|
6/14/13| 6:43:51] 67| 79| 2|
6/15/13| 7:43:51] 67 71| 3|
6/16/13| 8:43:51] 69| 63| 16|
6/17/13| 9:43:51] 66| 56| 9|
6/18/13|10:43:51] 65 61| 16|
16/19/13[11:43:51] 67| 74| 7|
R +ommmmee- Fommmmmm e Fommmmem e +ommmmm - +

Now we have table with the data ready for Power Bl to work with, Let's go to the next

step.
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: J U pyter UntitledS Last Chackpeint: an hour sgo (sutossved)
Fil= Edit Wiew nsert Cedl Keme Help

+ 2 ) B+ ¢ M B C|Code «| | @ || CellToolbar

In [1]:  from pyspark import SparkContext
from pyspark._sgl import *
from pyspark_sgl import HiveContext
from pyspark_sgl import Bow

# Create Sperk and Hive contexts
sc = SparkContext ("yarn-clisnt")
hiveCtx = HiveContext(sc)

In [2]: | # Creats an ROD from sam

hvacText = gco.textFils (™

HdiSamples,/HdiSamples/SensorSamplelata/hrac/HVAC . csv™)

schema for cur data

w ("Date’, 'Time', '"TargetTemp’', "Actuallemp’, 'BuildingID'}

and creste =

split(",")].filter(lambda s5: s[0] != 'Date’)
yistr{pl[01), striplll), intiplZl}, int{pl[31}, intipl[El)]]

and create a table
tx_createlataFrama (hrac)
hvacTable registerTempTable | 'hvactemptable")
dfw = DataFrameWriter(hvaclable]
dfw._savelksTable "hvac®

In [3]: hiwveCtx.sgl ("SHOW TRELES") _chow ()

oo
1 tableName | isTemporaxy|
B T
| hvactemptable| true|
|hivesampletaile| falsze|
| hvac| false|
o

In [4]: hiveCtx.=gl ("SELECT * FROM hvac LIMIT 10"} .show(}

B T
1 Date| Time |TargetTemp | RctualTemp | BuildingID|
S o SIS S
2:43:51] EE| L= 31
3:43:51 Tol 55| 171
4:43:51 EZ| 53] 171
£:43:51] E5] L3=3 151
E:43:51 ET| 751 2]
T:43:51] 7] T1] 3|
B:43:51] E5] 62| 1el
S:43:51] EE| =1 5]
16/18/13|10:-43:51] EE| el] 1el
16/15/13]11:43:51 E7] T4] T
e T

In [ 1:

Not Connected | Python 2 5

Connection from Power Bl Desktop to Spark on Azure

HDInsight

As | said in the very first part this tutorial, you need to install Microsoft Spark ODBC
driver to be able to connect from Power Bl Desktop to Spark on Azure HDInsight.

e Open Power Bl Desktop and go to Get Data Section.
e Choose Azure, and then Azure HDInsight Spark.
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Get Data
Search Azure
All == Microsoft Azure 50L Database
File == Microsoft Azure 50L Data Warehouse
Database 1'.9' Microsoft Azure Marketplace
Azure mm Microsoft Azure HDInsight
Other mm Microsoft Azure Blob Storage

Microsoft Azure Table Storage
Azure HDInsight Spark (Beta)

Microsoft Azure DocumentDE (Beta)

&%

Microsoft Azure Data Lake Store (Beta)

Connect Cancel

e Enter the spark cluster URL as https://<your spark cluster
name/azurehdinsight.net
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Microsoft Azure HDInsight Spark
Enter the URL of the Azure HDInsight Spark cluster.
URL (e.g. https:/fcontoso.azurehdinsight.net/)
https:/fmysparkcluster.azurehdinsight.net
oK Cancel

e If you don't have Microsoft Spark ODBC Driver installed you will see an error as

below;
x

Unable to Connect

We encountered an error while trying to connect.

Details: "Microsoft Spark ODEC Driver is not installed. To download
the driver visit hitps://go.microsoft.com/fwlink/7Linkld=516229. "

Retry Edit Cancel

e If you have driver installed you will be asked for the username and password (the

admin user that we've created for Spark on Azure HDInsight before)
o After successful connection you will see list of tables. Choose hvac simply and

then Load.
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Navigator

e hvac

Show Al | Show Selected [1] (2 Date

4 https:/fmysparkcluster.azurehdinsig... 6/10/13
6/11/13
8/12/13
6/13/13
6/14/13
6/15/13
6/16/13
8/17/13
6/18/13
£/19/13
6/20/13
6/21/13
6/22/13
6/23/13
£/24/13
6/25/13
6/26/13
6/27/13
6/28/13
£/29/13
6/30/13
8/1/13
6/2/13
6/3/13

D hivesampletable

s D hvac

Time
2:43:51
3:43:51
44351
5:43:51
6:43:51
7:43:51
8:43:51
44351
10:43:51
11:43:51
12:43:51
13:43:51
14:43:51
15:43:51
16:43:51
17:43:51
18:43:51
159:43:51
20:43:51
21:43:51
22:43:51
23:43:51
0:13:20
1:13:20

TargetTemp

68
70
69
69
67
67
69
66
65
67
65
67
67
70
65
67
66
70
66
67
65
69
68
69

ActualTemp

&3
55
59
&8
79
71
&3
56
&1
74
&8
&6
55
&1
62
73
75
72
&0
&3
75
&6
&2
&8

BuildinglD

Load

That was really simple from Power Bl point of view, wasn't it?!
Now you can visualize it as you want! for example I've created an Area Chart with
Time as axis, and average of ActualTemp and average of TargetTemp as values.

<7

“ Legend on —§@

# Data colors

Average of Actua..

Average of Targe... u -

Revert to default

I've changed color of data values as below.

I've also added a slicer (horizontal) for the BuildingID.

17
7
19

16

16

7
10

19
20
7

T T T R

Edit Cancel
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W &

A General

Outline color

Outline weight

Orienta...  Hornizontal
X Positi... 49
¥ Position 613
Width 1163
Height 96
Revert to default
#~ Selection Controls
Select All On —.
Single 5... on —@

Revert to default

e And here is the result.
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BuildinglD

You can simply publish your report to Power Bl website. Let's now see how you can
connect to Spark from Power Bl website itself.

Connection from Power Bl website to Spark on Azure
HDInsight

4. Login to Power Bl website and Get Data from Databases, and Choose Spark on
Azure HDInsight as the source.
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Power BI

(X) My Workspace GetData > Databases & More >  Spark on Azure HDInsight

& &

Azure SQL Database Azure SOL Data Warehouse ggll:viS::?“ Analysis Spark on Azure HDInsight

Content Pack Library

Spcﬁ{

Spark on Azure HDInsight

Apache Spark™ is a fast and general engine for large-scale data processing. Azure HDInsight
rs a ana service which allows for out and interactive Connect Z
p 2 S| n connect to any Blob ZUre re
a b

ure HDInsight connector for Power B, a =T s
e the large volume: structured data that have been model The result
is interactive data exploration and reporting in Power Bl on a massive scale of data.

5. Type in the server name as https://<your spark cluster name>.azurehdinsight.net
and then connect
6. Sign in to the server with user name and password

Connect to Spark on Azure HDInsight

To get started with Spark on Azure HDInsight, we need some
SparK” information to connect you to your database.

Meed help connecting? Learn more

Username

admin

Password

7. Now you can build the report you want from the hvac table.

References;
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https://powerbi.microsoft.com/en-us/documentation/powerbi-spark-on-hdinsight-
with-direct-connect/

https://azure.microsoft.com/en-us/documentation/articles/hdinsight-apache-spark-use-

bi-tools/

https://azure.microsoft.com/en-us/documentation/articles/hdinsight-apache-spark-
jupyter-spark-sql/
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Data Preparation; First and Foremost
Important Task in Power Bl

Published Date: December 21, 2016

Dimensional Modeli

Product Dimension

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

Quarter

Month

Day

Fiscal Columns

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

Why Data Preparation?

All of us have seen many data models like screenshot below. Transactional databases
has the nature of many tables and relationship between tables. Transactional databases
are build for CRUD operations (Create, Retrieve, Update, Delete rows). Because of this
single purpose, transactional databases are build in Normalized way, to reduce
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redundancy and increase consistency of the data. For example there should be one table
for Product Category with a Key related to a Product Table, because then whenever a
product category name changes there is only one record to update and all products
related to that will be updated automatically because they are just using the key. There
are books to read if you are interested in how database normalization works.
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I'm not going to talk about how to build these databases. In fact for building a data
model for Bl system you need to avoid this type of modeling! This model works
perfectly for transactional database (when there are systems and operators do data
entry and modifications). However this model is not good for a Bl system. There are
several reasons for that, here are two most important reasons;

1. The model is hard to understand for a Report User
2. Too many tables and many relationship between tables makes a reporting query
(that might use 20 of these tables at once) very slow and not efficient.

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

Dim_Date Dim_Store
= A g

T Id Ik
—— Store_Mumber
Day State_Province
Day_of Week Country
Morth Fact_Sales
Monkh_Mame e Date_Id
Quarker Store_Id rewr=)
Quarter_Mame Product_Id g
Year Units_Sold

~%7 Dim_Product
9 Id
EAN_Code
Product _Manme

Brand
Product_Category

This model is far simpler and faster. There is one table that keeps sales information
(Fact_Sales), and few other tables which keep descriptions (such as Product description,
name, brand, and category). There is one one relationship that connects the table in the
middle (Fact) to tables around (Dimensions). This is the best model to work with in a Bl
system. This model is called Star Schema. Building a star schema or dimensional
modeling is your most important task as a Bl developer.

How to Design a Star Schema?

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

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

Sales Fact Table

Sales Amount
Quantity Sold
Profit

Dimension Table

Any descriptive information will be kept in Dimension tables. For example; customer
name, customer age, customer geo information, customer contact information,
customer job, customer id, and any other customer related information will be keptin a
table named Customer Dimension.
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Customer Dimension

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

Customer ID
CustomerKey

each dimension table should contain a key column. this column should be numeric
(integer or big integer depends on the size of dimension) which is auto increment
(Identity in SQL Server terminology). This column should be unique per each row in the
dimension table. This column will be primary key of this table and will be used in fact
table as a relationship. This column SHOULDN'T be ID of the source system. There are
several reasons for why. This column is called Surrogate Key. Here are few reasons why
you need to have surrogate key:

2.Codes (or IDs) in source system might be Text not Integer.
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3.Short Int, Int, or Big Int are best data types for surrogate key because these are
values which will be used in the fact table. Because fact table is the largest table
in the data set, it is important to keep it in the smallest size possible (using Int
data types for dimension foreign keys is one of the main ways of doing that).

4.Codes (or IDs) might be recycled.

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

6....

Surrogate key of the dimension should be used in the fact table as foreign key. Here is

an example;

Customer Dimension

Customer Name

Customer Age Sales Fact Table

Customer Geo Sales Amount
Customer Quantity Sold
Contact Info Profit
C-ustomer Job CustomerKey
Title

Customer ID

CustomerKey

Other dimensions should be also added in the same way. in example below a Date
Dimension and Product Dimension is also created. You can easily see in the screenshot
below that why it is called star schema; Fact table is in the middle and all other
dimensions are around with one relationship from fact table to other dimensions.
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Dimensional Modeli

Product Dimension

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

Quarter

Month

Day

Fiscal Columns

Design Tips

Building star schema or dimensional modeling is something that you have to read
books about it to get it right, | will write some more blog posts and explain these
principles more in details. however it would be great to leave some tips here for you to
get things started towards better modeling. These tips are simple, but easy to overlook.
Number of Bl solutions that | have seen suffer from not obeying these rules are
countless. These are rules that if you do not follow, you will be soon far away from
proper data modeling, and you have to spend ten times more to build your model
proper from the beginning. Here are tips:

Tip 1: DO NOT add tables/files as is
Why?
Tables can be joined together to create more flatten and simpler structure.

Solution: DO create flatten structure for tables (specially dimensions)
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Tip 2: DO NOT flatten your FACT table
Why?

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

Solution: DO create relationships to dimension tables

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

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

Tip 4: DO NOT leave data types as is
Why?

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

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

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

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

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

This was just a very quick introduction to data preparation with some tips. This is
beginning of blog post series | will write in the future about principles of dimensional
modeling and how to use them in Power Bl or any other Bl tools. You can definitely
build a Bl solution without using these concepts and principles, but your Bl system will
slow down and users will suffer from using it after few months, I'll give you my word on
it. Stay tuned for future posts on this subject.
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Warning! Misleading Power Query
Filtering

Published Date: December 15, 2016

= Table.SelectRows (#"Changed Type", each ([FirstMame] = "Aidan"
or [FirstName] = "Brendan™ or [FirstMame] = "Dana" or
[FirstMame] = "Daniel” or [FirstMame] = "Danielle” or
[FirstMame] = "Danny"” or [FirstMame] = "Jordan™))

ABC

B8 _ustomerAlternateKey ﬂ 123 Title

FirstMame -1 ABC MiddleName = ABC LastMai

1 null lordan C King

2 null  Daniel mull | Johnson
3 null  Dana 1 Mavarro
4 null Danielle null | Cox

5 null Danielle C Reed

[ null Jordan C Turmer
T rull Danny null | Rubio

Filtering in Power Query component of Power Bl is easy, however it can be misleading
very easily as well. | have seen the usage of this filtering inappropriately in many cases.
Many people simply believe in what they see, rather than seeing behind the scenes.
Power Query filtering is totally different when you do basic filtering or advanced
filtering, and the result of filtering will be different too. In this post I'll show you through
a very simple example how misleading it can be and what it the correct way to do
filtering in Power Query. This post is a must read for everyone who use filtering in Power
Query. If you like to learn more about Power B, read the Power Bl online book from
Rookie to Rock Star.

Prerequisite

For this example I'll use AdventureWorksDW SQL Server database example. only one
table which is DimCustomer.

Filtering in Power Query

Filtering rows is one of the most basic requirements in a data preparation tool such as
Power Query, and Power Query do it strongly with an Excel like behavior for filtering. To
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see what it looks like open Power Bl Desktop (or Excel), and Get Data from the database
and table above; DimCustomer, Click on Edit to open Query Editor window.

In the Query Editor window there is a button on top right hand side of every column
that gives you access to filtering rows

J':r = Table.TransformColumnTypes(#"Promoted Headers",{{"Customerkey", Int64.Type}, {"GeographykKey", Inted.Typel, {

erkKey ﬂ 123 GeographyKey n AEEC CustomerAlternateKey A2 T AEEC MiddleName n ,ch Last
11000 26 AW000110 2| Sort Ascending v Yang
11001 37 AWD00110 El Sort Descending L Huang
11002 31 AWO000110 null Torres
11003 11 AWO000110 null Zhu
11004 19 AWOD00110 null Johnson
11005 22 AW000110 Remove Empty null Ruiz
11006 & AWO000110 [ Text Filters ,_‘ G Alvarez
11007 40 AWD00110 null Mehta
11008 32 AWO000110 null Verhoff
11009 25 AWO000110 ¥ [Select All) C Carlscn
11010 22 AWD00110 ¥ Aaron - C Suarez
11011 22 AWD00110 ¥ Abby null | Lu
11012 611 AWO000110 ¥ Abigail M Walker
11013 543 AWODO00110 ¥ Adam M lenkins
11014 634 AWO000110 - At L & null Bennett

You can simply filter values in the search box provided.

Basic Filtering

For basic filtering all you need to do is typing in the text, number, or date you want in
the search box and find values to select from the list. For example if you want to filter all
data rows to be only for the FirstName of David, you can simply type it and select and
click on OK.
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N 2 Title - FirstName -

erAlternateKey
2| Sort Ascending

2| Sort Descending

Remowve Empty

Text Filters ¥

david x

» (Select All 5earch Results)
»| David

Result then will be only records with David as first name.

| 123 CustomerKey - 123 GeographyKey ﬂ nBc CustomerAlternateKey - '1‘5_5: Title ﬂ FirstName T ﬁBc MiddleName - th LastNg

1 11168 348 AWOD0DD11168 null David null| Rodriguez

2 11267 302 AWDDD11267 null David null | Diaz

3 11377 161 AWOD0011377 Mr. David R. Robinett

4 11701 347 AWD0011701 null  David null Hayes

5 12017 60 | AWD0012017 null  David E Simmons

[} 13396 631 AW00013396 null  David null | Kumar

T 14374 343 AW0D0014374 null  David null | Yang

8 15203 315 AW00015203 null  David null | Lewis

9 15636 127 AW00015636 null  David B White

10 15783 31 AWD0015783 null  David null | Alexander

1 15508 329 AW00015508 null  David M Wilson

12 15991 635 AW00015991 null  David null | Taylor
1c130 s1c| mmnanacaoo el P u L.

Exactly as you expect. Now let's see when it is misleading.

Misleading Behavior of Basic Filtering

If you want to do equity filtering, basic filtering is great. For example you only want to
pick David, and that's what we've done in above example. However what if you want to
do similarity filtering? For example, let's say you are interested in FirstNames that has
three characters of “Dan” in it. You can do it in the same search box of basic filtering,
and this will give you list of all first names that has “Dan” in it.
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erAlternateKey [ ABC Title - FirstMame -
2] Sort Ascending
Z| Sort Descending

Remaowe Empty

Text Filters ¥

| dan x

B (Select All Search Results)
» Aidan

Brendan

Dana

Daniel

Danielle

Danny

'
W
'
W
'
» Jordan

Ok Cancel

And then you can click on OK. the result will be showing you all first names with “Dan”

characters in it. So everything looks exactly as expected, right?
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. 12; customerkey |l 123 Geographykey [l B CustomerAternatekey | 135 Tite [ - | FEUERE | A% MiddleName

1 11020 53 AWD0011020 null Jardan C K
2 11051 21 AWO0011051 null Daniel null 1
3 11125 37 AWD0011125 null Dana J P
4 11207 635 AWO00011207 null Danielle null €
5 11271 360 | AWD0D11271 null Daniellz C F
[ 11420 189 AWO00011420 null lardan C 1
7 11480 217 | AWD0011450 null Danny null F
8 11504 315 AWD0011504 null Jardan P E
9 11541 547 AWDO0011541 null Aidan D F
10 11711 54 AWD0011711 nuil Daniel null [
1 11738 611 AWO00011728 null Brendan Q (
12 11818 312 AWD0D11818 null Daniel ¢
K 11858 361 AWODO0011858 null Jordan A (
14 11950 312 | AWD0011950 null lerdan null
15 12084 545 | AWO00012084 null Aidan 0 F
16 12361 22 AWD0012361 null Dana C [
7 12587 8 AWOD0012587 null Danny null | 1
2 12678 15/ AW00012678 null "Dana ] 3}

However as a Power Query geek | always look at the M script of each step to see what is
happening behind the scene. For this case, here is the Power Query M script;

=
= Table.5electRows (#"Changed Type™, =ach ([FirstHame] = "Aidan"
or [FirstName] = "Brendan™ or [FirstMame] = "Dana" or

[FirstMame] = "Daniel"™ or [FirstMame] = "Danielle" or
[FirstMame] = "Danmy"” or [FirstMame] = "Jordan™))

B85, “ustomerAlternateKey ﬂ i‘;"j Title ﬂ Firstame T ABC MiddleName = ABC LastMai

rull Jordan C King
nufl  Daniel mull | Johnson
null Dana ] Mavarro
null Danielle mull | Cox
null Danielle C Reed
null Jordan C Turmer
null Danny null | Rubio

The script tells the whole story. Despite the fact that you typed in “Dan” and Power
Query showed you all FirstNames that has “Dan” in it. the script still use equity filters for
every individual FirstName. For this data set there won't be any issue obviously, because
all FirstNames with “Dan” is already selected. However if new data rows coming in to
this table in the future, and they have records with FirstNames that are not one of these
values, for example Dandy, it won't be picked! As a result the filter won't work exactly as
you expect. That's why | say this is misleading.
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Advanced Filtering: Correct Filtering

Basic filtering is very handy with that search box and suggestions of items while you
typing, but it is misleading easily as you have seen above, and can't give you what you
expect in many real-world scenarios. Advanced Filtering is simply what you can see on
top of the Search box, which depends on the data type of column can be Text Filters,
Number Filters, Date Filters and etc. If we want to do the same “Dan” filter here, | can go
to Text Filtering and select Contains.

Ktj, {"EmallAddress”, Type
ldren™, Intéd.Typel}, {"HNum

Zl Sort Descending
N AE. middiename [ AB- Last

El Sort Ascending

v Yang
L Huang
Remove Empty null | Torres
Text Filters [ Equan, )
Does Mot Equal.
¥ (Select All) Begins With..
¥ Aaron ~ Does Mot Begin With..
¥ Abby Ends With...
¥ Abigail Does Mot End With..
« Adam
¥ Adrian Contains...
¥ Adrienne Does Mot Contain..
. ¥,

- # Az .- [ P

You can even choose filters such as Begins With or Ends With or many other choices. For
this example I'll select Contains, and type in Dan in the text box of Contains.

Filter Rows

Basic Advanced

Show rows where: FirstMame

contains b dan -

* And Or

Ok Cancel
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After clicking on OK, you will see same result set (like the time that you did basic
filtering with "Dan”), however the M script this time is different;

= Table.SelectRows(#"Changed Type", each Text.Contains([FirstMame], "dan"})}

B85 CustomerAlternateKey n f‘g’; Title n Firstilame T ABC MiddleName ﬂ A.Bc LastName n )E,t Ma

0011020 null lordan C King
0011420 null Jordan C Turmer
0011504 null Jordan P Baker
0011541 null Aidan D Ross
0011758 nul! Brendan Q Chande
0011858 null lordan A Coleman
0011950 nul! Jordan null | Carter
0012084 null Aidan 0 Perry
0012887 nul! Brendan L Pal
0013018 null Brendan null | Xie
0013055 null Jordan null | Griffin
0013103 null Brendan null | Raji
0013250 null Jordan | King

You can see the big different now, This time M script used Text.Contains function. This
function will pick every new values with “Dan” in the FirstName. There will be no values
missing in this way. You will be amazed how many Power Query scenarios are not
working correctly because of this very simple reason. There are advanced filters for all
types of data types.

Summary

Basic Filtering is good only if you want to do equity filtering for values that exists in the
current data set, however it won't work correctly if you want to check ranges, or contains
or things that is not an exact equity filter. Advanced Filtering is the correct way of
filtering in Power Query, and there are advanced filters for all types of data types;
Numbers, Text, Date.... This is very simple fact, but not considering that will bring lots of
unwanted behavior and incorrect insight to your Power Bl solution.
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Flawless Date Conversion in Power Query

Published Date: January 6, 2017

- E Datel ﬂ ﬁ Date2

1/1/2017

1/2/2017

1/3/2017

1/4/2017

1/5/2017

1/6/2017

1/7/2017

1/8/2017

1/8/2017
1/10/2017
1/11/2017
1/12/2017
1/13/2017
1/14/2017
1/15/2017
1/16/2017
1/17/2017
1/18/2017
1/19/2017
1/20/2017
1/21/2017
1/22/2017
1/23/2017
1/24/2017
1/25/2017
1/26/2017
1/27/2017
1/28/2017
1/29/2017
1/30/2017
1/31/2017

1/1/2017

1/2/2017

1/3/2017

1/4/2017

1/5/2017

1/6/2017

1/7/2017

1/8/2017

1/9/2017
1/10/2017
1/11/2017
1/12/2017
1/13/2017
1/14/2017
1/15/2017
1/16/2017
1/17/2017
1/18/2017
1/18/2017
1/20/2017
1/21/2017
1/22/2017
1/23/2017
1/24/2017
1/25/2017
1/26/2017
1/27/2017
1/28/2017
1/29/2017
1/30/2017
1/31/2017

ﬂ E Date3

1/1/2017

1/2/2017

1/3/2017

1/4/2017

1/5/2017

1/6/2017

1/7/2017

1/8/2017

1/9/2017
1/10/2017
1/11/2017
1/12/2017
1/13/2017
1/14/2017
1/15/2017
1/16/2017
1/17/2017
1/18/2017
1/19/2017
1/20/2017
1/21/2017
1/22/2017
1/23/2017
1/24/2017
1/25/2017
1/26/2017
1/27/2017
1/28/2017
1/29/2017
1/30/2017
1/31/2017

M EE

m m mMm mMm m mMm mm m M m m m m m m m m m m

Date Conversion is one of the simplest conversions in Power Query, however depends
on locale on the system that you are working with Date Conversion might return
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different result. In this post I'll show you an example of issue with date conversion and
how to resolve it with Locale. In this post you'll learn that Power Query date conversion
is dependent on the system that this conversion happens on, and can be fixed to a
specific format. If you want to learn more about Power Bl; Read Power Bl online book;
from Rookie to Rock Star.

Prerequisite

The sample data set for this post is here: book1

Different Formats of Date

Most of the countries uses YMD format, however some of them use MDY or DMY more
frequently. This wikipedia page explains different formats of date in each country. Data
set below have different formats in it;
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Date3
1-1-2017
1-2-2017
1-3-2017
1-4-2017
1-5-2017
1-6-2017
1-7-2017
1-8-2017
1-9-2017
1-10-2017
1-11-2017
1-12-2017
1-13-2017
1-14-2017
1-15-2017
1-16-2017
1-17-2017
1-18-2017
1-15-2017
1-20-2017
1-21-2017
1-22-2017
1-23-2017
1-24-2017
1-25-2017
1-26-2017
1-27-2017
1-28-2017
1-25-2017
1-30-2017
1-31-2017

In above table, first two columns (Date1, and Date2) are in YYYY-MM-DD and
YYYY/MM/DD format, which is the most common format of date. Date3 is MM-DD-YYYY
format (very common in USA and some other countries), and Date4 is DD-MM-YYYY
format, which is mostly common in New Zealand, Australia, and some other countries.
Now let's see what happens if we load this data into Power BI.
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Automatic Type Conversion

Power Bl leverages automatic data type conversion. This automatic action sometimes is
useful, sometimes not! If you open a Power Bl Desktop file and get data from specified
data set. in Query Editor you will see the data types converted automatically at some
level. Here is the data loaded into Query Editor window with automatic data type
conversion;

.,-ﬁf = Table.TransformColumnTypes(#"Promoted Query Settings

B ﬁ Datel ﬂ ﬂ Date2 ﬂ ﬁ Date3 ﬂ ABC Dated
112017 L2017 1/5/2017 1-1-2017
1/2/2017 1/2/2017 1/2/2017 2-1-2017
1/3/2017 1/3/2017 1/3/2017 3-1-2017
1/4/2017 1/4/2017 1/4/2017 4-1-2017
1/5/2017 1/5/2017 1/5/2017 5-1-2017
1/6/2017 1/6/2017 1/6/2017 6-1-2017
1/7/2017 1/7/2017 1/7/2017 7-1-2017
1/8/2017 1/8/2017 1/8/2017 8-1-2017
1/9/2017 1/9/2017 1/9/2017 9-1-2017
1/10/2017 1/10/2017 1/10/2017 10-1-2017
1/11/2017 1/11/2017 1/11/2017 11-1-2017

4 PROPERTIES

W ET T

4 APPLIED STEPS

Source

MNavigation

Promoted Headers
% Changed Type

You can see the Changed Type step that applied automatically and converted first three
columns in the data set to data type of Date, and left the Date4 as data type Text.
Automatic Date type conversion understand characters like / or -, and apply conversion
correctly in both cases (Date1, and Date2)

* If you are running this example on your machine you might see different result,
because Power Query uses the locale of machine to do data type conversion. Locale of
my machine is US format, so it understand format of USA and convert it automatically. If
you have different locale the conversion might result differently. We will go through that
in a second.

If the automatic data type conversion is not something you want, you can remove that
step simply. Or if you want to disable the automatic type conversion, Go to File, Options
and Settings, then Options.
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W | | - = | Untitled - Query Editor

- x X =

Close & Apply Options and settings
m 5

Options

Appl

m P pply
H Data source settings

ox F

Close
|

-
B' Save As

s

* Options and settings ¥

9 Help »

In the Options window, under Current File, Data Load section. you can enable or disable
the automatic data type detection if you wish to. (In this example I'll keep it enabled)
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Options

GLOBAL Type Detection
Data Load ¥ Automatically detect column types and headers for unstructured sources
Query Editor Relationships
DirectCQuery # Import relationships from data sources (0
R Scripting Update relationships when refreshing queries (@
Security ¥ Autodetect new relationships after data is loaded (&
Pri . .
e Time Intelligence
Updat
paates ¥ fAuto Date/Time (0
Usage Data
: _ Background Data
Diagnostics

. ¥ Allow data preview to download in the background
Preview Features

Auto Recovery Parallel Loading of Tables

» Enable parallel loading of tables (&
CURRENT FILE

Regional Settings
Privacy

Auto Recovery

OK Cancel

You can also check the Locale of your current machine in the Regional Settings section
of Options Window;
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Options

GLOBAL Locale G
Data Load English (United States) -

CQuery Editor
DirectCQuery

R Scripting
Security

Privacy

Updates

Usage Data
Diagnostics
Preview Features

Auto Recovery

CURRENT FILE

Data Load

[ Regional Settings]

Privacy

Auto Recovery

OK Cancel

Date Conversion Issue

Date4 in the data set isn't converted properly, and that's because the Locale of current
system (my machine) is English (United States). | can change the locale to English (New
Zealand) in the Options window, and Refresh the data, but this will corrupt the existing
Date Conversion of Date3 column. If | try to change the data type of Date4 column
myself, the result will not be correct and I'll see some errors;
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| E Datel n @ Datel ﬂ E Date3 ﬂ E
1/1/2017 1/1/2017 1/1/2017
1/2/2017 1/2/2017 1/2/2017
1/3/2017 1/3/2017 1/3/2017
1/4/2017 1/4/2017 1/4/2017
1/5/2017 1/5/2017 1/5/2017
1/6/2017 1/6/2017 1/6/2017
1/7/2017 1/7/2017 1/7/2017
1/8/2017 1/8/2017 1/8/2017
1/9/2017 1/9/2017 1/9/2017

1/10/2017 1/10/2017 1/10/2017
1/11/2017 1/11/2017 1/11/2017
1/12/2017 1/12/2017 1/12/2017
1/13/2017 1/13/2017 1/13/2017
1/14/2017 1/14/2017 1/14/2017
1/15/2017 1/15/2017 1/15/2017
1/16/2017 1/16/2017 1/16/2017
1/17/2017 1/17/2017 1/17/2017
1/18/2017 1/18/2017 1/18/2017
1/18/2017 1/15/2017 1/19/2017
1/20/2017 1/20/2017 1/20/2017
1/21/2017 1/21/2017 1/21/2017
1/22/2017 1/22/2017 1/22/2017
1/23/2017 1/23/2017 1/23/2017
1/24/2017 1/24/2017 1/24/2017
1/25/2017 1/25/2017 1/25/2017
1/26/2017 1/26/2017 1/26/2017
1/27/2017 1/27/2017 1/27/2017
1/28/2017 1/28/2017 1/28/2017
1/29/3017 1/29/2017 1/29/2017
1/30/2017 1/30/2017 1/30/2017
1/31/2017 1/31/2017 1/31/2017

m m m m mMm M M M M M M M M m m m m m m
= B T == = = = == = N N N B = = = = B

You can see that conversion didn't happened correctly, and also it returned Error in
some cells, because my machine is expecting MM/DD/YYYY, but the date format in the
column is DD/MM/YYYY which is not that format. So it can convert first 12 records,
because it places the day as month in the result! and the rest it can't because there is no
month 13 or more.
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Date Conversion Using Locale

Fortunately you can do date conversion using specific Locale. All you need to do is to go
through right click and data type conversion using Locale;

112017 B Copy

212017 %' Remove

e Remowve Other Columns

ML Duplicate Column

5-1-2017

6-1-2017 Remowve Duplicates

7.1-3017 Remowe Errors

812017 [ Change Type ] » Decimal Number
9-1-2017 Transform » Fixed Decirmal Nurnber
100t }_”_ Replace Values... Whole Number
e Replace Errors... Percentage

12-1-2017

1312017 /1 Split Column r Date/Time

1412017 = Group By.. Date

15-1-2017F Fill 3 Time

16-1-2017 Eﬂ Unpivet Columns Date/Time/Timezone
17-1-2017 Unpivot Other Columns Duration

1812047 =[ Rename.. Text

15207 Move k True/False

20-1-2017

91-1-2017 Drill Down Binary

2913017 Add as Mew Query

Using Locale...

253-1-2017

In the Change Type with Locale, choose the Data Type to be Date (Normally Locale is for
Date, Time, and Numbers). and then set Locale to be English (New Zealand). You can
also see some sample input values for this locale there.
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Change Type with Locale

Change the data type and select the locale of origin.

- =
Data Type
Date M
Locale
English (New Zealand) <

0' Sample input values:
29/03/2016
Tuesday, 29 March 2016
29 March
March 2016

Ok Cancel

With this simple change, you can now see the Date4 column converted correctly. You
still see that in MM/DD/YYYY format in Query Editor window, and that's because my
machine’s date format is this. The actual column data type is Date however, which is the
correct format to work with.

227 |Page



Power Bl from Rookie to Rock Star

1/1/2017

1/2/2017

1/3/2017

1,/4/2017

1/5/2017

1/6/2017

1/7/2017

1/8/2017

1/9/2017
1/10/2017
1/11/2017
1/12/2017
1/13/2017
1/14/2017
1/15/2017
1/16/2017
1/17/2017
1/18/2017
1/19/2017
1/20/2017
1/21/2017
1/22/2017
1/23/2017
1/24/2017
1/25/2017
1/26/2017
1/27/2017
1/28/2017
1/29/2017
1/30/2017
1/31/2017

1/1/2017

1/2/2017

1/3/2017

1/4/2017

1/5/2017

1/6/2017

1/7/2017

1/8/2017

1/8/2017
1/10/2017
1/11/2017
1/12/2017
1/13/2017
1/14/2017
1/15/2017
1/16/2017
1/17/2017
1/18/2017
1/18/2017
1/20/2017
1/21/2017
1/22/2017
1/23/2017
1/24/2017
1/25/2017
1/26/2017
1/27/2017
1/28/2017
1/29/2017
1/30/2017
1/31/2017

- u:_u‘_ -
1/1/2017 1/1/2017]
1/2/2017 1/2/2017]
1/3/2017 1/3/2017]
1/4/2017 1/4/2017]
1/5/2017 1/5/2017|
1/6/2017 1/6/2017]
1/7/2017 1/7/2017]
1/8/2017 1/8/2017]
1/9/2017 1/9/2017]

1/10/2017 1/10/2017
1/11/2017 1/11/2017]
1/12/2017 1/12/2017)
1/13/2017 1/13/2017
1/14/2017 1/14/2017
1/15/2017 1/15/2017]
1/16/2017 1/16/2017
1/17/2017 1/17/2017]
1/18/2017 1/18/2017
1/19/2017 1/19/2017
1/20/2017 1/20/2017)
1/21/2017 1/21/2017
1/22/2017 1/22/2017
1/23/2017 1/23/2017
1/24/2017 1/24/2017]
1/25/2017 1/25/2017
1/26/2017 1/26,/2017)
1/27/2017 1/27/2017
1/28/2017 1/28/2017)
1/29/2017 1/29/2017
1/30/2017 1/30/2017]
1/31/2017 1/21/2017]

A Look at M Script

A look at formula bar and Power Query script shows that the locale used for this

conversion is “en-NZ", while other data type conversion are not using that.

let

Source = Excel.Workbook(File.Contents("C:\Users\Reza\SkyDrive\Blog\DateConversion\Book1.xIsx"),

null, true),
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Sheet1_Sheet = Source{[ltem="Sheet1",Kind="Sheet"]}[Data],
#"Promoted Headers" = Table.PromoteHeaders(Sheet1_Sheet),
#"Changed Type" = Table.TransformColumnTypes(#"Promoted Headers" {
{"Date1", type date},
{"Date2", type date},
{"Date3", type date},
{"Date4d", type text}
}
)
#"Changed Type with Locale" = Table.TransformColumnTypes(#"Changed Type", {{"Date4", type date}},
"en-NZ")
in
#"Changed Type with Locale"

In the script you can see the different of data type change using Locale which uses
locale as the last parameter, instead of without locale. This brings a very important topic
in mind; correct date type conversion is locale dependent, and you can get it always
working if you mention Locale in date type conversion.

Summary

Date Type conversion can be tricky depends on the locale of system you are working on.
To get the correct Date Type conversion recommendation is to use Locale for type
conversion. some of formats might work even without using Locale. For example | have
seen YYYYMMDD is working fine in all locales | worked with so far, but DDMMYYYY or
MMDDYYYY might work differently.
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Make Your Numeric Division Faultless in
Power Query

Published Date: June 20, 2016

= Table.fddColumni{#"Changed Type", "Rewe

ESE- 1;-'3 Sales - ;'SE Oty : ;'53': Revenue Per [tem

HasError Eipts
2y (ol Record

When you work with data it is normal that you apply numeric calculations. Numeric
calculations in Power Query depends on the nature of data returns different results. One
of the most error prone calculations is division. Power Query behave differently when
you divide a number by zero, zero by zero, number by null, and non-numeric values.
One of the most frustrating facts is that not all of these calculations ends up to an error.
So you can't just remove error rows simply. In this post I'll explain some examples of
output for division and a method to find these rows.

Sample Data Set

For this post I'll use a sample excel file which has most of possible combinations that |
might face in a division calculation. The table below is some records with Sales Amount
and Quantity. and as a simple calculation | want to find out Revenue Per Item which
would be result of [Sales]/[Quantity].
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A B

1 |Sales Oty

2 100 a0

3 100 0

4 100

3 100 ten

] 0 0

i 0 10

8 -10 0

In table above there are nulls, texts, zeros, negative, and positive values. Now let's bring
the table into Power Query (Excel or Power Bl) and apply the division

Simple Division Calculation

Here is the data set loaded into Power Query. As you can see Quantity column shows
the data type as numeric and text.

1 100 50
2 100 a
3 100 nufl
4 100 ten

5 a 0
<] a 10
T -10 0

Now If | apply a simple division calculation as a new custom column

Add Custom Column

Mew column name

Revenue Per ltem

Custom column formula:

= [Sales]/[0Qty]

The result would be as below;
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fx = Table.AddColumni#"Changed Type"™, "Rewvenue Per Item", each [Sales]/[Qty])

. g ABC ABC
B 143 Sales 123 av RS

As you see the result set has different outputs depends on the inputs. if number is
divided by a zero value result would be positive or negative infinity (depends on the
number). if one of the values be null, then result set would be null. if zero divided by
zero then result would be NaN! and in case of dividing a number by string or reverse
there will be an error raised. Now Let's look at each output separately.

Error Output

Error in sample above happened when one of the values is not number. Fortunately
errors can be simply found by TRY keyword. Here is how | change the calculation of
Revenue Per Item:

= try [Sales]/[Qty]

Add Custom Column

MNew column name

Revenue Per ltem

Custom column formula:

=try [Sales]/[Qty]

Result set this time would be a Record for each calculation.
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= Table.AddColumni#"Changed Type", "Rewe

ﬂ '_f'gl_:: Revenue Per Item

HasError g3
&y Record

The record has two columns: HasError (which says does this record contains error or
not), and Error Record (which would be the error happened in details). So | can add a
custom column with a condition on HasError to see if record contains error or not. In
expression below if | find an error | will return zero as the result.

= if [Revenue Per Item][HasError] then 0 else [Revenue Per Item][Value]

Add Custom Column

Mew column name

| Revenue Per ltem - Error Removed |

Custom column formula: Available columns:
=1if [Revenue Per Item][HasError] then @ else [Revenue Per Sales
Ttem] [Value] Oty

Revenue Per ltem

The result set this time would be:
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EES. 1-:-'3 Sales ﬂ i"gg Oty ﬂ :[?E Revenue Per ltem :L['EEE Revenue Per ltem - Error Remowved

100 50| Recorc 2

100 0 | Recorc Infinity

100 null | Recore null

100 ten = Recorc 0

0 0 NaN

0 10 R 0

-Infinity

In this example | just returned zero if | find error. but you can return error message if
you like with [Revenue Per Item][ErrorMessage]. This method is great error handling
method when an error out of blue happens in your data set. | always recommend using
TRY method to get rid of errors that might stop the whole solution to work properly.

| have to mention that steps above are separated to show you how the output of try
expression looks like. In fact you can combine both steps above in single step with TRY
OTHERWISE as below (Thanks to Maxim Zelensky for pointing this out);

= try [Sales]/[Qty] otherwise O

Infinity

Error output can be handled with TRY. However Infinity and -Infinity are not errors!
These are number values in Power Query, named Number.Positivelnfinity and
Number.Negativelnfinity.

% Oty = :L['g"j Revenue Per ltem :L['g"j Revenue Per Item - Error Removed

1
2
4
5
6
7

e Positivelnfinity happens when a positive number divided by zero
¢ Negativelnfinity happens when a negative number divided by zero
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You can't find these with error handling because as | mentioned earlier these are not
error values! You can however check these values to see if a value is Negativelnfinity or
Positivelnfinity with sample code below:

Pinfinity=(if x=Number.Positivelnfinity then false else true),
Ninfinity=(if x=Number.Negativelnfinity then false else true)

NaN

NaN is another output which happens when zero is divided by zero. NaN is a number
value like positive and negative infinity. So you can’t use error handling to spot them
out of millions of records.

Oty ﬂ L ;'SE Revenue Per ltem - Error Remowved
1 100 50 | Recorc 2
2 100 0 | Recorc Infinity
3 100 null | Recorc null
4 100 ten Recor 0
5 1) ¢ Record NaN
[ 0 10| Record 0
T -10 0 | Recorc -Infinity

You can find it with Number.IsNaN function which works as below;

Nan=(if Number.IsNaN(x) then false else true)

Null Check

Null values always happens in the data, and best practice is always replace them with
default values. In numeric calculations if a null value appears in one of the values the
result of the calculation will be null.

Sales - 173 Rewvenue Per ltem :L['EEE Revenue Per ltem - Error Remowved

100 50| Recorc 2
100 0 | Recorg Infinity
100 nulf | Record mull
100 ten Record 0

) 0| Record NaN

0 10| Recorc 0
-10 0 | Recoro -Infinity
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You can simply find nulls with if condition such as below;

Null=(if x=null then false else true)

Function to Check All Anomalies

Anomalies in outputs such as above examples happens in most of the cases, and | found
it useful to have a function to check all these options. The function below checks Null,
NaN, Positivelnfinity, and Negativelnfinity. It doesn’t check errors however. Error
handling is best to be applied on the calculation level as we've done earlier in this post.
Here is the code for the function:

let
Source = (x as any) =>
let
Null=(if x=null then false else true),
Pinfinity=(if x=Number.Positivelnfinity then false else true),
Ninfinity=(if x=Number.Negativelnfinity then false else true),
Nan=(if Number.IsNaN(x) then false else true)
in
Null and Pinfinity and Ninfinity and Nan
in
Source

Wil Advanced Editor

-

ValidateDivis

let
Source = (x as any) =»
let
Mull={if x=null then false else true),
Pinfinity=({if x=Number.PositiveInfinity then false else true),
Minfinity=(if x=Number.NegativeInfinity then false else true),
Man=(if Number.IsMNaM{x)} then false else true)

onResult

in
Mull and Pinfinity and Ninfinity and Man
in
Source

With function above, now | can add a custom column to my data set, and validate rows;
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Add Custom Column

MNew column name

| Walidation Result

Custom column formula:

=WVaglidateDivisicnResult([#"Revenue Per Item - Error Removed™])

Final result set shows me which record is validated and which one is not. Note that the
row containing error has been handled previously so it is validating as true here.

. 123 Sales ﬂ j":g'-;: Qry ﬂ j":g'-;: Revenue Per Item j":g'-;: Error Removed ﬂ :'I"_g'; Validation Resuilt n
50 2

100 TRUE

2 100 0 Infinity FALSE

3 100 null nuil FALSE

4 100 ten 0 TRUE

0 0 NaN FALSE

6 0 10 0 TRUE

7 -10 0 -Infinity FALSE
Summary

Divide by zero is not the only error that happens in Power Query. Power Query returns
different results such as Error, NaN, Positive Infinity, Negative Infinity, and Null. For a
proper faultless calculation you have to consider all these exceptions. In this post You've
learned how to spot these exceptions easily and make your calculation faultless with
small amount of effort. If you like to learn more about Power Query and Power Bl read
Power Bl online book; from Rookie to Rock Star.
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Pivot and Unpivot with Power BI

Published Date: April 7, 2016

i | Untitled - Query Editor

ne Transforre Add Column View

| gE Transpose Data Type: Text &2 Replace Values %Fivut Colum i - ’/.
-EE Reverse Rows 7] Detect Data Type L’éz Replace Errors E_: Unpivot Columns - |_ —l _A.jC_ f
;:ERFE? {HCount Rows =[] Rename Fill = RIS Move - CU?E::” S Fnr:nat H
Table Any Column Text Ce

Piwvot Column
d fi = Table.TransformCol
Use names in the currently selected

#. Year n u gLy column to create new columns,
Tables with nested columns are not

supported.

Turning columns to rows, or rows to columns is easy with Power Query and Power BI.
There are many situations that you get a name, value data source, and wants to convert
that into columns with values underneath. On the other hand many times you get
multiple columns and want to change it to name, value structure with a column for
name, another column for value. That's why Pivot and Unpivot is for. In this post I'll get
you through basic pivot and unpivot. If you want to read more about Power Query read
it from Power Bl online book.

Pivot: Turning Name,Value Rows to Columns

Consider we have a data source like this:
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A

1

2

3

4

5

6 201
7 201
8 201
G 201
10 201
11 201
12 201
13 201
14 201
15 201
16 201
17 201
18 201
10 2011

.

Budget Amount
S000C
5000C

00
S000C
50000
B6000C
50000
S000C
50000
S000C
50000

above data set is budget information. If we want to spread the table with a column for

every month, we can simply use Pivot as below:

first click on the column that contains names, in this example it would be Month column.

Then from Transform menu tab, choose Pivot Column.
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: | Untitled - Query Editor

ne Transfnrre Add Column

| gE Transpose Data Type: Text -

View

7 Detect Data Type L‘;z

Fill -

Any Column

& Reverse Rows

t Row

jars + ‘HCountRows =[] Rename

Table

i = Table.TransformCol

u Budget Amouni
1

‘12 Replace Values ;%E Pivot Colum
Replace Errors E_: Unpivot Columns -

"
rRADACAD
- -
b w4,
1
Split  Format
8 Move - Column~ =~ &
Text Ci

Piwot Column

Use names in the currently selected
column to create new columns,
Tables with nested columns are not
supported,

The Pivot dialog box asks you to choose the Value column, which is Budget Amount in

this example

Pivot Column

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

Values Column (i)

Budget Amount -

I Advanced options

Learn more about Pivet Column

Ok Cancel

and then simply and easily | have the pivoted result set;
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BEwvnz Eves Ewvns Ewvos Elvnos Ewmn7 B vos B wvno Bl miio Bl mmnn B mini

You can see that | have a column for each month now. Year column was just passed
through. | can have as many as columns | want to pass through. The important factor for
Pivot is that there should be a name column, and a value column. You can also see the
Table.Pivot script of Power Query generated for this example in above screenshot.

Now let's see what happens if name value is a bit different;

Year Month  Budget Amount
2010 Mthl 50000
2010 Mth2 50000
2010 Mth3 50000
2010 Mth4 45000
2010 Mths 50000
2010 Mthe 50000
2010 Mth7 60000
2010 Mtha 50000
2010 mMth9 50000
2010 Mthll
2010 Mthll
2010 Mthil2 S0000
2011 Mthl 50000
2011 mMth2 55000
2011 Mth3 55000
2011 mMths 55000
2011 Mthe 55000
2011 Mth7 55000
2011 Mtha 55000

In this example | have two records for a single name (Mth 11 2010 is repeated). and for
some names | don't have any records at all (Mth 4 2011 is missing)

Pivot dialog has the option to choose the aggregation function, and that is specially for
cases that a name appeared more than once in the data set. default aggregation is Sum,
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Pivot Column

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

Values Column )

Budget Amount -

4 Advanced options
Aggregate Value Function (&
Sum -

[Eam more about Pivot Column

Ok Cancel

So the default Pivot will result as below:

I = Table.Pivot(#"Changed Type”, List.Distinct(#"Changed Type"[Month]), "Month", "Budget Amount™, List.Sum)

= m mhi vz B wmmns Ed v EIwmmns EIvme  Edwmnz I vme B mmno Bl mmio B v B Moz

However if the aggregation be set to Do Not Aggregate. then you will get an error when
a name is repeated in the data set

Pivot Column

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

Values Column ()

Budget Amount -

4 Advanced options

Aggregate Value Function &
Don't Aggregate =

“Learn more about Pivot Column

Ok Cancel

Here is the error value in the result set;
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S = Table.Pivot(#"Changed Type", List.Distinct{#"Changed Type"[Month]), "Month", "Budget Amount")

=, mini [z Ewmns Evna Evus Evne vy Evne Ewmne  Emiio Eminn Bl mni

1 2010 50000 50000 50000 45000 50000 50000 50000 50000 50000 soood Eror | 50000
2 2011 50000 55000 55000 null 55000 55000 55000 55000 55000 55000 55000 55000
3 2012 65000 65000 65000 65000 80000 65000 65000 65000 65000 65000 65000 65000
4 2013 70000 70000 70000 70000 65000 70000 70000 70000 80000 70000 70000 70000

and the error would be:

Expression.Error: There were too many elements in the enumeration to complete the
operation.
Details:

List

So Pivot is easy and simple to do, but you have to be careful about the nature and
quality of source data set. If it is normal to have a name repeated in 