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About the New Edition and New 

Structure 
 

The Power BI from Rookie to Rock Star been such a popular book from the time that it 

published, and I added content to it every single week. After edition 3 which released 

July 2017, there have been many contents added. The edition 3 itself was more than 

1100 pages, and If I wanted to continue the book as an all-in-one, it would have been 

more than 2000 pages now. So I decided to break the book into a book series. Each 

book in this series is a complete book and can be read individually. However, each book 

covers a specific area of the Power BI, and if you want to learn Power BI from ground 

zero to sky hero, you would need to read them all. Here is the new structure: 

¶ Book 1: Power BI Essentials 

¶ Book 2: Visualization with Power BI  

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

¶ Book 4: Power BI Data Modelling and DAX 

¶ Book 5: Pro Power BI Architecture 

This book is the book three of the series. You will learn all about Power Query in this 

book. Through many demos and examples, you will learn all aspects of Power Query, 

from getting Data to different types of transformations. You will also learn about 

features such as Custom functions that can make your code more automated. You will 

learn about the scripting language of Power Query which is called M. at the end of the 

book, you will learn some use cases of using Power Query; for example, for creating a 

Date dimension. If you want to learn more about other parts of Power BI not just Power 

Query, your answer is within books 1 to 5. 
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About the book; Quick Intro from Author 
 

In July 2015, after the first release of Power BI Desktop, I had been encouraged to 

publish a Power BI 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 BI Desktop, it is 

impossible to publish a paperback book because it will be outdated in a few months. 

From that time till now, Iõve been writing blog posts (or sections) of this book almost 

weekly in RADACAD blog. So far, I have more than 60 sections wrote for this book. The 

book covers all aspects of Power BI; from data preparation to modeling, and 

visualization. From novice to the professional level, thatõs why I called it Power BI from 

Rookie to Rock Star. 

You can start reading this book with no prerequisite. Each section can be read by itself; 

normally you donõt need to follow a specific order. However, there are some sections, 

that need an example previously built in another section. These sections have a 

prerequisite section mentioning this requirement.  

After a year and half of writing online, I 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 Iõve been writing these chapters and sections from mid-2015, there are some 

topics or images or sections outdated  with new changes in Power BI. I will do my best to 

update any changes in the next few editions. However, to keep you informed; There is a 

date at the beginning of each section under the header that mentioned the publish date 

of that section.  

http://www.radacad.com/online-book-power-bi-from-rookie-to-rockstar
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About Author 
 

Reza Rad is a Microsoft Regional Director, an Author, Trainer, Speaker and Consultant. 

He has a BSc in Computer engineering; he has more than 15 yearsõ experience in data 

analysis, BI, databases, programming, and development mostly on Microsoft 

technologies. He is a Microsoft Data Platform MVP for eight continuous years (from 

2011 till now) for his dedication in Microsoft BI. Reza is an active blogger and co-

founder of  RADACAD. Reza is also co-founder and co-organizer of Difinity  conference in 

New Zealand. 

His articles on different aspects of technologies, especially on MS BI, can be found on 
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Who should read this book? 

BI Developers and Consultants who want to know how to develop solutions with this 

technology. BI Architects and Decision Makers who want to make their decision about 

using or not using Power BI in their BI applications. Business Analysts who want to have 

a better  tool for playing with the data and learn tricks of producing insights easier. The 

book titled òPower BI from Rookie to Rockstaró and that means it will cover a wide range 

of readers. Iõll start by writing 100 level, and we will go deep into 400 level at some 

stage. So, if you donõt know what Power BI is, or If you are familiar with Power BI 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 BI training courses both online and in-person. RADACAD also runs 

Advanced Analytics with R, Power BI, Azure Machine Learning and SQL Server courses 

ran by Dr. Leila Etaati. Our courses run both online and in-person in major cities and 

countries around the world.  

Check the schedule of upcoming courses here: 

http://radacad.com/events  

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

 

  

http://radacad.com/events
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What Is Power Query? Introduction to 

Data Mash-up Engine of Power BI  

Published Date: August 15, 2015 

 

When you get data in Power BI, you use Power Query Component. In this chapter, you 

will learn about What Power Query is, and what are different types of sources that Power 

Query can connect. Power Query also has a great list of transformations that can be 

applied on the data set as well (which will be covered in next chapter), and the Power 

Query formula language M can be used for complex and powerful data transformation 

situations (will be covered in a chapter after). 

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

¶ What is Power Query? 

¶ What types of works can be done with Power Query? 

¶ What are requirements to run Power Query? 
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¶ What are features of Power Query Premium? 

What Is Power Query?  

Power Query previously named as Data Explorer. Data Explorer was released as a public 

preview for the first time in February 2013. Data Explorer then renamed to Power Query 

at July 2013, and from that time it had lots of enhancement on the p roduct. 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 BI solutions. 

Power Query is a data extraction and transformation engine. The engine comes with a 

formula language and a graphical tool. The graphical tool has two major setup versions; 

one embedded in Power BI Desktop tool  and the other one as an Add-In for Excel. The 

graphical tool has a list of transformations that can be applied on a data set, and it also 

supports different data sources. However, the Power Query formula language is much 

more powerful than the GUI. There are some features in Power Query engine that not 

yet has been implemented through GUI, but they are available through M (formula 

language). 

Power Query can connect to a set of data sources and read data from them. Set of data 

sources is variable from text files, to web URLs, from database systems to some 

applications. A wide range of data sources is supported. So to respond to one of the 

very first questions that usually appears when I 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 hea ps of 

transformations for every data type such as table, text, record, list, date, number and so 

on. 

Power Query graphical interface is so easy to work with that even business analyst, or a 

power user can work with it, on the other hand, Power Query M language is so powerful 

that can be used for complex real-world challenges of data transformations. Power 

Query can load the result set into an Excel spreadsheet, or it can load it into Power Pivot 

for data modeling . The version of Power Query used in Power BI Desktop loads the 

result set into a Power Pivot model. I will go through details of Power Pivot in future 

http://blog.crossjoin.co.uk/2013/02/27/public-preview-of-data-explorer/
https://blogs.office.com/2015/08/14/4-updates-in-power-query-for-excel/
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chapters, for now, it would be enough to know that Power Pivot is In -Memory tabular 

data model engine. Here is a screenshot or the Query Editor window 

 

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

So if you want to install then you have to install one of the options below:  

Excel Add-In for Excel 2010 and 2013:  

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

Please note that the link above might change because Power Query updates frequently 

and a new version will be available almost every month. So you can simply Google it as 

Power Query Excel add-in. 

Excel 2016 download link:  

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

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

likely to change. 

Power BI Desktop:  

https://powerbi.microsoft.com/desktop  

  

What Can You Do With Power Query?  

Get Data From Wide Range of Sources  

With Power Query, you can connect to a wide range of data sources. SQL Server or DB2 

or Oracleê. All of this database are supported as a source. You can even connect to an 

Analysis Services instance and fetch data from it. You can connect to file data structures 

such as text files, XML, CSV, and Excel. You can even read the list of files in a folder! You 

can connect to a range of applications such as Facebook, Salesforce, CRM Online, etc. 

and get data from them. You can get data from Azure services such as Azure SQL 

https://www.microsoft.com/en-us/download/details.aspx?id=39379
https://products.office.com/en-us/office-2016-preview
https://powerbi.microsoft.com/desktop
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database, Azure HD Insight, Azure Blob storage, etc. There are many data sources 

supported for Power Query (and obviously for Power BI). 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 

 

Databases 
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Azure 
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Other Sources 
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The Power Query version in Power BI Desktop supports some new applications that still 

is not implemented  as Power Query for Excel; you see some of them below: 
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Apply Transformation In a Development Editor  

Power Query looks at the data values with data types such as Table, Record, List, 

DateTime, Text, Number, Boolean, etc. There are many data transformation functions for 

any of these data types. You can apply Merge (similar to join) or Append (similar to 

UNION) to two tables. You can apply text functions such as getting part of a string, 

trimming it or length of the string. You can apply mathematical functions. You can apply 
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DateTime functions such as functions for the year, Month, day and week. There are two 

way to apply these transformations; 

1. From Query Editor: Graphical User Interface 

2. From M query language: scripting language 

Query Editor will give you a great experience of most common transformations through 

the very easy user interface. You can apply most of the transformation  with the matter 

of a few clicks. The Query Editor in Power BI Desktop or Power Query Add-In for Excel 

has many common transformations listed. You can see some of them in below 

screenshots: 

 

 

 

M is the formula language behin d the scenes of Power Query. Everything you do in the 

Query Editor will be translated to an M script. M contains a full list of functions that you 

can use. So the powerful side of Power Query is M. I will go deep into details of M in this 

book because you would need it for solving complex challenges. M is a functional 

language, and it has a simple structure. The screenshot below shows an M Code. The 

details of information about M scripting will be covered in the next sections. 

 

Load Data into Destination  
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You can use Power Pivot as the destination for Power Query to load result set into a 

data model, or you can use a simple Excel spreadsheet for loading data. If you use 

Power BI Desktop the result set of Power Query automatically will be loaded into a 

model. 

 

  

What Are Features of Power Query Premium?  

This question might sound weird at first glance, but makes sense when you think about 

it that all features I mentioned above are available for free! You donõt 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 publ ic data stores that you trust. You can define 

descriptors for the data structure so Power Query can search through the Data Catalog 

and fetch information based on it.  
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Sharing Queries  

You can share your Power Query scripts and queries within your organization 

Management using of Shared Queries  

You can check the usage of queries that youõve shared 

As you see in above most of the features for Power Query Premium is related to Office 

365 usage for sharing or Power BI and Azure for data catalog and structure. Most of the 

features in Power Query (Essential features I have to say) is available for free! 

  

In summary in this section youõve learned about What is Power Query and what are 

components of it, youõve learned features of Power Query, and now you are probably 

thinking about the usage of it in scenarios and challenges that you might have right 

now! Good start, in next sections I will go through the experience of getting data with 

Power Query and Power BI Desktop. 
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Get Started with Power Query: Movies 

Data Mash-Up  

Published Date: September 1, 2015 

 

As another section of the Power BI online book: from Rookie to Rockstar, I would like to 

get started working with Power Query. From my point of view learning through an 

example is the best way to learn new technology. For this post, I have decided to use 

the movieõs data to be mashed up. I used this example because the movieõs data is a fun 

example at the early sections of the book, you all watch movies, and you will see many 

familiar titles here. If you want to learn about  Power Query or you need a Power Query 

introduction before this example, read the previous post: What Is Power Query? 

Introduction  to Data Mashup Engine of Power BI. 

You can use either Power Query for Excel or Power Query as part of the Power BI 

Desktop for running this example. I use two data sets for this example: 

1. Worldwide gross sales information of movies 

This information is available on http://www.boxofficemojo.com  website, as below: 

http://www.radacad.com/online-book-power-bi-from-rookie-to-rockstar
http://www.radacad.com/what-is-power-query-introduction-to-data-mash-up-engine-of-power-bi
http://www.radacad.com/what-is-power-query-introduction-to-data-mash-up-engine-of-power-bi
http://www.boxofficemojo.com/alltime/world/
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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: 

http://www.imdb.com/chart/top
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Letõs Get Started 

Start by getting gross sales data; Open Excel, then Power Query Tab, and then from 

Web; 
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Or Open Power BI Desktop and Get Data from Web 
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Then Enter the web page URL for the top  100 sold movies all the time from this link: 

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

http://www.boxofficemojo.com/alltime/world/
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Click OK, after quick processing; you will see a Navigator window. Power Query will 

check for any tables in the HTML web page and will come back with a list of tables on 

the left side under the URL address; 

 

Click on Table 0. You will see a preview of data in the table in the main pane. Now tick 

the checkbox for Table 0 and click on Edit button in Navigator 
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Query Editor  

After clicking on Edit, you will see the Query Editor window opened. This is an editor 

that you will spend most of your time on data mash-up here. 
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Query Editor has four main sections (numbers matched to screenshot above); 

1. Main dataset pane; This is the central area that the result set will be displayed as 

a preview with a limited  number of rows 

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

or file 

3. Query Settings pane; Properties such as Name of the query can be set here. Also, 

a list of all applied steps to the current query is visible in this pane. 

4. Transformations Menu; Power Query has many transformations options in GUI 

that are available through the menu in the top  section 

Rename the existing query to Top Sales 100 

 

Our goal in this example is to join the data set of global gross sales with the IMDB user 

rating, and then analyze to see what are best sellers in movie titles among the best-

rated movies or not? So the more data in gross sales we get would give us better 

analysis. The above URL only gives us top 100 sold movies. But the option to go to 

pages for rest of the result set is available; 
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So Letõs add the list of movies from 101 to 200 in best sellers; 

In the existing Query Editor window go to New Source, and then choose From Web. 

Enter the URL as http://www.boxofficemojo.com/alltime/world/?pagenum=2&p=.htm  

http://www.boxofficemojo.com/alltime/world/?pagenum=2&p=.htm
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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 

 

Follow this process for links below; 

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

http://www.boxofficemojo.com/alltime/world/?pagenum=3&p=.htm
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http://www.boxofficemojo.com/alltime/world/?pagenum=4&p =.htm 

ê 

Bring data for all top 615 movies in Power Query 

 

As you see in query editor, all of these queries are separate from each other. Letõs 

combine them all. In database and SQL world that can be done with UNION. Here in 

Power Query we can do Append Queries; 

Use a Query as a Reference 

First Create a reference from Top Sales 100 (because for this example I want to keep 

that query as is); 

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

http://www.boxofficemojo.com/alltime/world/?pagenum=4&p=.htm
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This will create a new query that users Top Sales 100 as the source (or reference). 

Rename this new query to be just òTop Sales.ó 

 

Append Queries  

Now letõs combine queries into this new query; 

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

 

as you see in the screenshot above you can choose other queries. For append to works, 

best queries have to be in the same structure (number of columns, the order of columns, 

the data type of columnsê.). 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.  

 

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

Extract First Characters  

After doing this change Letõs clean the Year column data; Year column has a special 

character in some values as below; 
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Click on Year Column, and then from Transform menu under Text Column click on 

Extract, and then choose First Characters 

 

Enter 4 in the Extract First Characters dialog box (because the year isnõt more than four 

characters). Then click on OK. 
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You will see that year column is clean now without any extra characters. That was easy 

data transform. This option in the transformation menu (Extract First Characters) has 

been added recently in Power BI Desktop. 

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

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

 

http://www.radacad.com/all-in-one-whats-new-in-power-bi-desktop-2-0-ga
http://www.radacad.com/all-in-one-whats-new-in-power-bi-desktop-2-0-ga
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Great Weõve done enough with the first data set. Letõs work on the second data set 

(IMDB user rating); 

Go to Home Tab in Query Editor again, and Get data from the New Source and Web. 

Enter the URL as http://www .imdb.com/chart/top  

In the Navigator window, Table 0 contains the data that we want, so load it with clicking 

on OK. the data loads into the Query Editor as the screenshot below illustrates 

 

Rename the query to IMDB Rating. 

Remove Columns  

You can see that there are three useless columns in the data set; the first column, and 

the last two columns. Remove these columns simply by clicking on them and then right 

click and Remove. 

http://www.imdb.com/chart/top
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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. Letõs split these 

values; 

 

A single dot separates rank (.). So we can use Split Column transformation to split it 

easily; Right click on Rank & Title column first. then Choose Split Column, and then By 

Delimiter 
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In the Split Column by the Delimiter dialog box, you can choose one of the common 

delimiters such as comma or color ê or you can use a custom delimiter. Set it to 

Custom, and enter a single dot (.) in the box underneath. You can also specify how the 

split works. The default option is At each occurrence of the delimiter. This default option 

might not be best for our case,  because sometimes there might be a dot in the movieõs 

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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after the split the result set would look like below;  

 

Rename the Rank & Title.1 column to Rank. 

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

the same split column method, this time using open bracket as below;  
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The result set looks like below screenshot; 

 

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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Replace close bracket with an empty string as below; 

 

Result set would have the close bracket removed. rename the column to Year, and 

change its data type to Whole number (change data type with right click on the column)  
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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), letõs 

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. 

 

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

Applied Steps  

One of the most useful sections of the Query Editor window is Applied Steps in the 

Query Settings Pane. This section of the Query Editor window is very useful for 

debugging and tracking steps and changes. You can see all the steps that youõve 

applied on th e current data set in this pane. And this is not all of it! You can click on a 

step, and the main pane will show you the data at that step! Such an awesome way of 

keeping track of steps. 
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You can even remove a step, or you can change settings of a step with clicking on 

remove icon (on the left side of step) or setting icon (on the right side of the step, but 

only for steps that settings apply to them). 

  

Final Merge  

Weõve prepared both data sets for a final merge together to see how best-selling 

movies are among top user rated films. So we are one step away from this result. We 

have to merge these two data sets or Join them in another word . 

Click on Top Sales query and create a reference of it, name the new query as Merge 

Result. Now click on Merge Result, and then from Home tab, under Combine choose 

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

Merging queries requires two queries; the first query is the query that you are currently 

on it (Merge Result), and you can choose the second query in the Merge dialog box. 

Choose the second query as IMDB Rating. Now select joining keys as Title (you can also 

choose multiple joining columns with pressing ctrl keyboard key). Set also join kindly to 

Left outer join (this will only select all records from the first query with matched rows of 

that from the second query)  
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Notice in the screenshot above that merge dialog mentioned only 58 records out of 615 

movies matched! It means only 58 of best seller movies are among top user rated list! 

Such a pity. The screenshot showed only Inner Join result, but you choose Left Outer 

and then click on OK to look at the data; 

Joining experience in Power Query is a bit different from database tables. As a result of 

the join, you will get the first table with a new column for the new table. This new 

column holds table values which need to be expanded. If you click on the column 

header icon, you can choose which columns of the nested table you want to expand. 
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Letõs keep all columns and click OK. You can now see some movies that are among best 

sellers but not in top 250 users rated list of IMDB; There are movies name such as Iron 

Man 3, Skyfall, Furious 7 and list goes on. Play with that yourself to see what you 

explore! 
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Summary  

In this section, youõve learned the basics of Power Query through an example. Youõve 

seen how Power Query can analyze tables in a web page and load it into query editor. 

Youõve experienced Query Editor, and youõve learned how to apply some 

transformations. Youõve learned that transformations such as a split column, replace 

values, change the data type, and extract part of the text are easy transformations that 

can be simply done through Power Query editor. In next sections, I will explain different 

types of data sources that Power Query or Power BI can work with through the Get Data 

Experience. You will see that Power Query and Power BI can get data from text files such 

as CSV, Text as well as database connections such as MySQL, Oracle, and SQL Server, it 

can also bring data from on-premises data stores as well as cloud Azure-based services. 
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Data Preparation; First and Foremost 

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

 

Iõve talked about Data Preparation many times in conferences such as PASS 

Summit, BA Conference, and many other conferences. Every time I talk about 

this I realize how much more I need to explain this. Data Preparation tips are 

basic but very important. In  my opinion as someone who worked with BI 

systems for more than 15 years, this is the most important task in building in 

BI system. In this post, Iõll 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 BI (or any other BI tools). This post is conceptual, and you can apply 

these rules to any tools. 

Why Data Preparation? 

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

databases have the nature of many tables and the relationship between tables. 

http://radacad.com/author/admin
http://radacad.com/wp-content/uploads/2016/12/2016-12-21_16h00_03.png
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Transactional databases are built for CRUD operations (Create, Retrieve, 

Update, Delete rows). Because of this single purpose, transactional databases 

are build in Normalized way, to reduce redundancy and increase the 

consistency of the data. For example, there should be one table for Product 

Category with a Key related to a Product Table, because then whenever a 

product category name changes there is only one record to update and all 

products related to that will be updated automatically because they are just 

using the key. There are books to read if you are interested in how database 

normalization works. 

 

Iõm not going to talk about how to build these databases. In fact for building a 

data model for a BI system you need to avoid this type of modeling! This 

model works perfectly for the transactional database (when there are systems 

and operators do data entry and modifications). However, this model is not 

good for a BI system. There are several reasons for that, here are the two most 

important reasons; 

http://radacad.com/wp-content/uploads/2016/12/Snowflake.gif
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1. The model is hard to understand for a Report User 

2. Too many tables and many relationships between tables makes a reporting 

query (that might use 20 of these tables at once) very slow and not 

efficient. 

You never want to wait for hours for a report to respond. The response time of 

reports should be fast. You also never want your report users (of self-service 

report users) to understand the schema above. It is sometimes even hard for a 

database developer to understand how this works in the first few hours! You 

need to make your model simpler, with a few tables and relationships. Your 

first and the most important job as a BI developer should be transforming 

above schema to something like below; 

 

This model is far simpler and faster. There is one table that keeps sales 

information (Fact_Sales), and a few other tables which keep descriptions (such 

as Product description, name, brand, and category). There is one relationship 

that connects the table in the middle (Fact) to tables around (Dimensions). 

This is the best model to work within  a BI system. This model is called Star 

http://radacad.com/wp-content/uploads/2016/12/Star.png
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Schema. Building a star schema or dimensional modeling is your most 

important task as a BI developer. 

How to Design a Star Schema? 

To build a star schema for your data model, I strongly suggest you take one 

step at a time. What I mean by that is choosing one or few use cases and start 

building the model for that. For example; instead of building a data model for 

the whole Dynamics AX or CRM which might have more than thousands of 

tables, choose Sales side of it, or Purchasing, or GL. After choosing one subject 

area (for example Sales), then start building the model for it considering what 

is required for the analysis. 

Fact Table 

Fact tables are tables that are holding numeric and additive data normally. For 

example, quantity sold, or sales amount, or discount, or cost, or things like 

that. These values are numeric and can be aggregated. Here is an example of a 

fact table for sales; 

 
Dimension Table  

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

customer name, customer age, customer geoinformation , customer contact 

http://radacad.com/wp-content/uploads/2016/12/2016-12-21_15h50_58.png
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information, customer job, customer id, and any other customer related 

information will be kept in a table nam ed Customer Dimension. 

 

each dimension table should contain a key column. This column should be 

numeric (integer or big integer depends on the size of dimension) which is 

auto increment (Identity in SQL Server terminology). This column should be 

unique per each row in the dimension table. This column will be the primary 

key of this table and will be used in fact table as a relationship. This column 

http://radacad.com/wp-content/uploads/2016/12/2016-12-21_15h51_25.png
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SHOULDNõT be the ID of the source system. There are several reasons for why. 

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

have the surrogate key: 

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

¶ Short Int, Int, or Big Int are the best data types for the surrogate key 

because these are values which will be used in the fact table. Because fact 

table is the largest table in the dataset, it is important to keep it in the 

smallest size possible (using Int data types for dimension foreign keys is 

one of the main ways of doing that).  

¶ Codes (or IDs) might be recycled. 

¶ You might want to keep track of changes (Slowly Changing Dimension), so 

one ID or Code might be used for multiple rows.  

¶ ê 

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

key.  Here is an example; 

 

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

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

easily see in the screenshot below that why it is called star schema; Fact table 

http://radacad.com/wp-content/uploads/2016/12/2016-12-21_15h58_36.png
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is in the middle, and all other dimensions are around with one relationship 

from fact table to other dimensions.  

 

Design Tips 

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

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

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

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

tips are simple but easy to overlook. A number of BI solutions that I 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. 

http://radacad.com/wp-content/uploads/2016/12/2016-12-21_16h00_03.png
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Solution: DO create a flatten structure for tables (especially dimensions) 

  

Tip 2: DO NOT flatten your FACT table 

Why? 

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

even larger! 

Solution: DO create relationships to dimension tables 

  

Tip 3: DO NOT leave naming as is 

Why? 

Names such as std_id, or dimStudent are confusing for users. 

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

  

Tip 4: DO NOT 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 BI which is 

working based on the data model. 

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

  

Tip 5: DO NOT load the whole data if you donôt require it 

Why? 

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

performance effective. 

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

This was just a very quick introduction to data preparation with some tips. This 

is the beginning  of blog post series I will write in the future about principles of 

dimensional modeling and how to use them in Power BI or any other BI tools. 

You can build a BI solution without using these concepts and principles, but 

your BI system will slow down, and users will suffer from using it after few 

months, Iõll give you my word on it. Stay tuned for future posts on this subject. 
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Part II: Get Data 
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Power BI Get Data From Excel: Everything You 

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

 

In the Previous section, you learned about Power Query through an example of 

data mash-up of movies. Also prior than that youõve learned about Power 

BI and its components in Power BI online book from rookie to rockstar. In this 

section, I would like to start an exploration  of different data sources in Power 

BI, and I want to start that with an Excel source. Excel source seems to be an 

easy one, but on the other hand, it is one of the most common sources of the 

data. In this section, I want to share some tips about Excel data source, and 

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

Excel Data Source 

Power Query or Power BI 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: 

http://radacad.com/author/admin
http://www.radacad.com/get-started-with-power-query-movies-data-mash-up
http://www.radacad.com/introduction-to-power-bi-what-is-power-bi
http://www.radacad.com/introduction-to-power-bi-what-is-power-bi
http://www.radacad.com/online-book-power-bi-from-rookie-to-rockstar
http://www.radacad.com/wp-content/uploads/2015/09/1.jpeg
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Power BI Desktop connects to Excel through getting  Data experience 

 

http://www.radacad.com/wp-content/uploads/2015/09/110.png
http://www.radacad.com/wp-content/uploads/2015/09/210.png
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For getting data from excel you need to specify the path of the file. After 

specifying the file, Power Query will analyze contents of the file and 

distinguish all sheets and tables in the file and list them in the Navigator 

dialog box as a preview; 

 

As you see in the Navigator dialog box screenshot above, Power Query will 

distinguish Tables and Sheets and show the appropriate icon for any of these 

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

Loading Excel Tables into Power Query 

If you have data in an Excel Table then it can be easily detected and picked by 

Power Query as you see in the screenshot above, CashFlow is a table in Excel. 

The screenshot below shows the Excel table for CashFlow; 

http://www.radacad.com/wp-content/uploads/2015/09/310.png
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As you can see in the screenshot below Power Query (or Power BI) fetched the 

table fully  

 

http://www.radacad.com/wp-content/uploads/2015/09/41.png
http://www.radacad.com/wp-content/uploads/2015/09/51.png
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Loading Excel Sheets into Power Query 

You can get data directly from Excel sheets as well, No matter if you have 

tables or not. Power Query will always read the data from Excel sheets from all 

cells that contain data. If you have even two data sets in one Excel sheet Power 

Query still read that and load it correctly. Here is an example of an Excel sheet 

with two data sets; 

 

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

the last cellõs column and row will be fetched; 

http://www.radacad.com/wp-content/uploads/2015/09/61.png
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What Happens If Excel Contains Formatting?  

Any formatting such as color, font, and the data type of cells would be ignored 

when it loads into Power Query. The reason is that Power Query is a data 

mash-up tools not modeling  or visualization tools. You can apply these 

formatting later in the model (Powe r Pivot) or the report (Power View). As an 

example; if your data values contain decimal points such as 12.94 and in Excel, 

youõve formatted cell to have zero decimal points (Excel will show cell value 

like 13 in this case). Power Query still fetches the original value which is 12.94. 

What Happens to Power View Sheets in Excel?  

You can have Power View sheets in Excel, and your Power View sheets can 

contain Data values, such as a table. However, Power Query wonõt 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. 

http://www.radacad.com/wp-content/uploads/2015/09/71.png
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Pivot Tables and Pivot Charts?  

You cannot fetch data from Pivot Charts! Why? Because the chart is a 

visualization element, so the same principle that I said for Power View in 

above paragraph works here, connect to Pivot Chartõs source directly. You can 

get data from PivotTables however. PivotTables data can be fetched exactly as 

they shaped in Excel file with the same structure of columns and rows. For 

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

 

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

(without formatting);  

http://www.radacad.com/wp-content/uploads/2015/09/81.png
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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 bo th. Here is an example of a table 

with merged cells; 

 

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

cells wonõt be merged in Power Query; they will be seen as separate cells. 

http://www.radacad.com/wp-content/uploads/2015/09/91.png
http://www.radacad.com/wp-content/uploads/2015/09/101.png
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You can use transformations such as Fill Down to fill null values in the 

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

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

value will be fetched in Power Query as static values. 

  

Example Excel Data Source: Olympic Games 

Iõve found a list of all medalists in Olympic games from the very first game 

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

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

you can download here. The list is well structured with the main sheet for all 

medalists as below; 

 

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

and discipline and detailed event are available. Name of Athletes and their 

http://www.theguardian.com/sport/datablog/2012/jun/25/olympic-medal-winner-list-data#data
https://docs.google.com/spreadsheets/d/1zeeZQzFoHE2j_ZrqDkVJK9eF7OH1yvg75c8S-aBcxaU/edit#gid=0
http://www.radacad.com/wp-content/uploads/2015/09/111.png
http://www.radacad.com/wp-content/uploads/2015/09/121.png
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gender and Medals as well as the Olympic game (year) all are listed. Countries 

information listed as three character code. These three-character codes are 

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

as below; 

 

Data is well structured and loading it into Power BI would be just matter of 

seconds! Start getting this information by getting  Data From Excel and then 

address the downloaded Excel file. In Navigator dialog box choose All 

Medalists and IOC Country Codes sheets both to be checked. Also, note that 

All Medalists sheetõs data shows in non-merged cell style (as youõve learned 

earlier in this section; merged cells will be un-merged in Power Query). After 

selecting these two sheets click on Edit. 

http://www.radacad.com/wp-content/uploads/2015/09/131.png


Power BI from Rookie to Rock Star ð Book 3: Power Query and Data Transformation in Power BI  

 

81 | P a g e 

 

 

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

Remove Rows 

All Medalists query contains four heading rows which we donõt 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 òRemove Rowsó popup menu , choose Remove Top Rows 

http://www.radacad.com/wp-content/uploads/2015/09/141.png
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Remove Top 4 Rows in the dialog box by entering 4. and the result will look 

like below; 

 

Use First Row As Headers 

Headers of the query as you see in the screenshot above are Column1, 

Column2ê. 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. 

 

http://www.radacad.com/wp-content/uploads/2015/09/151.png
http://www.radacad.com/wp-content/uploads/2015/09/161.png
http://www.radacad.com/wp-content/uploads/2015/09/171.png
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Dataset will look like the screenshot below after above change 

 

  

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

changes are required 

 

  

Close and Load 

After above changes, we can now load the result set into the Power BI model 

to build report for it. You can simply click on Close and Apply menu button in 

Home Tab 

http://www.radacad.com/wp-content/uploads/2015/09/181.png
http://www.radacad.com/wp-content/uploads/2015/09/191.png
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Power BI will load result sets into memory for further modeling and reporting.  

 

  

A bit of Modeling 

This section is not about data modeling. However, I want you to be able to 

play with this data set and build some nice reports with it (if you canõt wait till 

modeling and visualization chapters of this book). So Letõs create the 

relationship between All medalists and IOC Country Code. For doing this go to 

Relationship tab in Power BI Desktop and then click on Manage Relationship. 

Then create a new relationship as below; 

http://www.radacad.com/wp-content/uploads/2015/09/201.png
http://www.radacad.com/wp-content/uploads/2015/09/211.png
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After the relationship has been created, you will see it in the relationship 

diagram 

http://www.radacad.com/wp-content/uploads/2015/09/221.png
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Play Time! 

Now itõs your turn to play with this data set and make some nice reports and 

visualization items. Here is what Iõve built with this data set: 

http://www.radacad.com/wp-content/uploads/2015/09/231.png


Power BI from Rookie to Rock Star ð Book 3: Power Query and Data Transformation in Power BI  

 

87 | P a g e 

 

 

  

Donõt be panic if you canõt build report above. I will go through step by step 

process of building this report later in the Reporting Chapters . 

  

Summary 

In this section, youõve learned some tips of working with Excel Data source 

from Power Query or Power BI Desktop. Youõve learned that merged cells 

would be loaded into Power Query Un-merged. Formatting wonõt be 

considered at the time of loading  data into Power Query, and Power Query 

can load data from Pivot Tables, Excel Tables, and Sheets. Youõve also learned 

a real-world example of fetching Olympic medalists data from Excel file into 

Power BI Desktop. In next sections, I will get you through the journey of 

Getting data from some other data sources.  

  

http://www.radacad.com/wp-content/uploads/2015/09/241.png
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Power BI Get Data: From Azure SQL Database 
Posted by Reza Rad on Sep 12, 2015  

 

Power BI and Power Query can connect to files such as Excel, CSV, text files 

and on-premises databases such as SQL Server, Oracle, MySQL. Power BI can 

connect to many data sources on the cloud such as Azure SQL Database, 

Azure SQL Data Warehouse, etc. In this part, you will learn how to connect 

from Power BI Desktop to Azure SQL Database. There is also a way of 

connecting to Azure SQL Database with a direct connection from the Power BI 

website which will be explored in this section as well. You will also learn how 

you can schedule your report to refresh data loaded from Azure SQL DB. So, In 

general, you should expect to learn everything related to Power BI relation to 

Azure SQL Database in this section. 

In this section you will learn; 

¶ How to connect from Power BI Desktop to Azure SQL Database 

¶ Schedule Power BI for refreshing data from Azure SQL Database 

¶ Direct Connection to Azure SQL Database from Power BI Website 

  

http://radacad.com/author/admin
http://www.radacad.com/wp-content/uploads/2015/09/261.png
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Preparation 

For this section, you need an Azure SQL Database. I 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 donõt worry if you donõt have it. You can have an Azure subscription 

free for 25 days with 200$ free credit for you to use, use the trial version. You 

can start the trial version by following this 

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

 

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

here that there are two versions of the management portal for Azure. The new 

https://azure.microsoft.com/en-us/pricing/free-trial/
http://www.radacad.com/wp-content/uploads/2015/09/114.png
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Azure portal which is tablet friendly, with a newer and better look and feels, 

and the old management portal. Screenshots and steps described in this 

example all have been done in the new Azure Portal. You can go to the Azure 

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

 

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 letõs 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 

https://portal.azure.com/
http://www.radacad.com/wp-content/uploads/2015/09/213.png
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In the SQL Database Create pane, name the database as AdventureWorks LT. 

You have to choose the server also. The server is like a SQL Server instance 

that this database will be hosted on that. You can choose from an existing 

server, or you can create a new Server. 

http://www.radacad.com/wp-content/uploads/2015/09/312.png
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As you can see in the screenshot above, after going to Configure required 

Settings for the Server, you can choose to create a new server (numbered 3), 

which will redirect you to a new pane for setting up the server (numbered 4). 

or you can choose an existing server (numbered 5). 

After setting up the server, you have to select the source for the database. For 

this example choose Sample. After choosing sample, you will see the Select 

Sample option below appears. 

http://www.radacad.com/wp-content/uploads/2015/09/43.png
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Choose the sample as AdventureWorksLT [V12], and then type in the server 

admin login and password (you have defined that when you set up the Server) 

http://www.radacad.com/wp-content/uploads/2015/09/53.png
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You have also to choose a pricing tier, and resource group. For pricing tier use 

one of the tiers (you can better choose yourself), and then for the resource 

group you can choose an existing one or create a new. A resource group is a 

grouping for Azure services; you can have a resource group and add all 

related azure services under that. For example, you can have a resource group 

for Power BI 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. 

http://www.radacad.com/wp-content/uploads/2015/09/63.png
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After all the configuration click on Create, so the SQL DB creates. The tick on 

the checkbox for the pin to Startboard will bring the SQL DB on the first 

welcome page (start board) of the Azure Portal. It may take a bit time for the 

database to be created. After completion of creating database process, you 

will be redirected to database page in the azure portal (if you didnõt, then click 

on the AdventureWorks LT database on start board to go to its pane). the 

screenshot below is showing the database created 



Power BI from Rookie to Rock Star ð Book 3: Power Query and Data Transformation in Power BI  

 

97 | P a g e 
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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 BI Desktop or Power 

Query for Excel. Both methods work the same. Letõs go through the 

connection from Power BI Desktop. Before starting steps, I have to mention 

that Power BI Desktop connection to Azure SQL Database is an off-line 

connection. The off-line connection here means the data from Azure SQL 

Database will be loaded into the Power BI model and then reports will use the 

data in the model, this disconnected way of connection is what I call off -line. 

The off-line connection to Azure SQL DB can be scheduled in the Power BI 

website to be refreshed to populated updated data from the database. In this  

section, we will create the connection from Power BI Desktop to Azure SQL 

DB, and in the next section following you will learn how to schedule the data 

refresh. 

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

 

http://www.radacad.com/wp-content/uploads/2015/09/93.png
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In Power Query for Excel, you can also follow the path mentioned in the 

screenshot below 

 

You need to enter the server name in SQL Server Database dialog box. 

Remember that youõve set up the server when you created Azure SQL DB. If 

you donõt know what the server for your database is, simply find it through 

Azure portal under the Azure SQL DB pane; 

http://www.radacad.com/wp-content/uploads/2015/09/103.png
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Type in the server name in SQL Server Database dialog box in Power BI 

Desktop. And type in the database as AdventureWorks LT. Leave the SQL 

statement as is. then press OK 

 

It is very likely that you get to the window that says Unable to Connect. This 

window is saying that Power BI Desktop cannot connect to Azure SQL DB and 

the reason is that the Azure SQL Server didnõt allow your IP address to pass 

through its firewall. I have to mention that Azure SQL Server by default doesnõt 

http://www.radacad.com/wp-content/uploads/2015/09/115.png
http://www.radacad.com/wp-content/uploads/2015/09/123.png


Power BI from Rookie to Rock Star ð Book 3: Power Query and Data Transformation in Power BI  

 

101 | P a g e 

 

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 òê..ó. Details: 

Microsoft SQL: Cannot open serverõêõ Requested by the login. A 

client with IP addressõ210.246.15.145ô 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.ó 

 

So Letõs 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 

http://www.radacad.com/wp-content/uploads/2015/09/133.png
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Click on Show firewall settings. In the Firewall Settings pane, enter the new IP 

as a rule, and then save it. 

 

Now you can try again to connect from Power BI Desktop (if you get that error 

again, wait for few minutes and try again. Sometimes it takes few minutes for 

changes to take effect). After a successful connection, you should be able to 

see Navigator dialog box with the structure of AdventureWorksLT database 

http://www.radacad.com/wp-content/uploads/2015/09/143.png
http://www.radacad.com/wp-content/uploads/2015/09/153.png
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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, Iõve 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 BI and Power Query understand the relationship in Azure SQL 

Database and load the same relationship in the Power BI model. 

http://www.radacad.com/wp-content/uploads/2015/09/163.png
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This section is still one of the early chapters of Power BI online book, and I 

donõt want to discuss visualization and modeling . However for this example, 

Iõve built a simple chart, the chart is a clustered column chart with Color (from 

Product table) as Axis, and SalesPerson (from Customer) as Legend, and 

OrderQty (from SalesOderDetail) as Value. 

 

The chart is simple, but still revealing something interesting. Jae0 made the 

most sales, however color wise each sales person did the best in a specific 

color. shu0 was best at Yellow. lina3 at Silver, and Jae0 at Black. Now you can 

http://www.radacad.com/wp-content/uploads/2015/09/173.png
http://www.radacad.com/wp-content/uploads/2015/09/183.png
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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 BI 

account in the website. 

 

  

Schedule Data Refresh 

In Power BI website you can set up scheduled data refresh for data sets, but 

not all datasets support  this feature. Fortunately, Azure SQL Database 

http://www.radacad.com/wp-content/uploads/2015/09/193.png
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supports it. To find out the list of all data sets that support  data refresh 

read this link. To schedule, a refresh in Power BI website, under Datasets click 

on ellipsis besides the data source that you want. And then choose Schedule 

Refresh. 

 

Set the Data Source Credentials for Azure SQL Database 

https://support.office.com/en-us/article/Supported-Data-Sources-and-Data-Types-cb69a30a-2225-451f-a9d0-59d24419782e?ui=en-US&rs=en-US&ad=US#__supported_data_sources
http://www.radacad.com/wp-content/uploads/2015/09/202.png
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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.  

http://www.radacad.com/wp-content/uploads/2015/09/214.png
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If you have a scheduled refresh set up for a while, then you can see the history 

of a refresh as well 

http://www.radacad.com/wp-content/uploads/2015/09/222.png
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After setting up the schedule refresh, you can see the latest refresh and the 

next refresh information easily with ellipsis button on the dataset 

 

  

Direct Connection to Azure SQL Database from Power BI 

Website 

So far youõve learned how to connect from Power BI Desktop or Power Query 

to Azure SQL database. However, the connection in that way is off -line, and 

you need to set up a scheduled refresh to keep data up-to-date. Fortunately, 

there is another way of connection which is Direct Connection. The direct 

http://www.radacad.com/wp-content/uploads/2015/09/232.png
http://www.radacad.com/wp-content/uploads/2015/09/242.png
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connection wonõt load data into Power BI model, it directly brings data into 

the report, and you wonõt 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 BI website at the moment. And 

this is one of Power BI 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 BI website. you will be redirected to Get Data Page 

 

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. 

http://www.radacad.com/wp-content/uploads/2015/09/251.png
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Set the connection information such as the server, database name, and user 

and password 

http://www.radacad.com/wp-content/uploads/2015/09/261.png
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After creating the connection, you will see Azure SQL Database in your 

dashboard and also the dataset in the list of datasets. 

 

http://www.radacad.com/wp-content/uploads/2015/09/271.png
http://www.radacad.com/wp-content/uploads/2015/09/281.png
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by click on any of these items, you will be redirected to online Power BI 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.  

 

  

Summary 

In this lesson, youõve learned how to the connection from Power BI Desktop or 

Power Query in Excel to Azure SQL Database. Youõve also learned some basics 

about Azure SQL Database settings in Azure Portal. Then youõve learned that 

you need to set firewall in Azure Portal for the server to pass your IP for 

connections. You then learned how you could set scheduled refresh for the 

data in Power BI website. At the last section, youõve learned that you can 

create a direct connection from Power BI website to Azure SQL Database that 

http://www.radacad.com/wp-content/uploads/2015/09/291.png
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doesnõt load data into a model and works online with the data. In the next 

sections of this chapter, you will learn about other data sources that you can 

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

 

There are many SaaS (Software as a Service) data sources for Power BI, such as 

MailChimp, SalesForce, etc. However I havenõt found anything for Meetup. 

Meetup, on the other hand, is a data source that event organizers such as 

myself use mostly. In this post, I will be using Meetup API to connect from 

Power BI Desktop and read the JSON output of Meetup API to build some nice 

visualizations in Power BI. You can read more about Power Query in Power BI 

online book from Rookie to Rock Star. 

About Meetup 

If you havenõt heard about Meetup so far; it is a platform for scheduling in -

person events. As an organizer, I announce meetings for my Meetup group 

(such as New Zealand BI user group), and Meetup helps with the registration 

for the event. As an audience, I 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, 

http://radacad.com/author/admin
http://www.radacad.com/online-book-power-bi-from-rookie-to-rockstar
http://www.radacad.com/online-book-power-bi-from-rookie-to-rockstar
http://www.meetup.com/
http://www.meetup.com/New-Zealand-Business-Intelligence-User-Group/
http://www.radacad.com/wp-content/uploads/2016/06/2016-06-01_20h53_32.png
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however, as a Power BI geek, I would love to dig into its data with a better 

tool. 

 

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

JSON format. 

http://www.meetup.com/meetup_api/
http://www.radacad.com/wp-content/uploads/2016/06/2016-06-01_20h52_17.png
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Restful service means there are some URLs that I can browse, and it gives me a 

response in JSON format. First of all, I need to use my API key. API key would 

be different for anyone, and sorry I cannot share my API key with you, thatõs 

why it is blurred in the screenshot below. You can access your API key 

from here. 

https://secure.meetup.com/meetup_api/key/
http://www.radacad.com/wp-content/uploads/2016/06/2016-06-01_20h53_32.png
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Now I can call each service with this key.  Fortunately, there is good  

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

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

group, I can use V2 Events service with input parameters such as URL name of 

the group, and status to be òpastó (means only fetch past meetings);  

1 
https://api.meetup.com/2/events?status=past&group_urlname=New-

Zealand-Business-Intelligence-User-Group&key=XYZ 

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

group web URL: 

 

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

Intelligence-User-Group 

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

http://www.meetup.com/meetup_api/docs/
http://www.meetup.com/meetup_api/docs/2/events/
http://www.radacad.com/wp-content/uploads/2016/06/2016-06-01_20h59_21.png
http://www.radacad.com/wp-content/uploads/2016/06/2016-06-01_21h05_15.png
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So if I browse URL above it gives me a JSON result. JSON is a format for data 

which usually doesnõt have enter or space between fields, so as a result, I 

would see a big text result like this: 

 

Get Data with Power BI 

Now letõs browse URL above in Power BI and Power Query to see what can I 

do with it. I open a Power BI Desktop file and Get Data from the Web. And I 

enter URL above there (with my API key obviously); 

 

The result of this will show me a record in Power Query editor window with 

results and meta columns. You can also see in the screenshot below that 

Power Query uses JSON.Document and Web.Contents to get JSON result from 

a web URL. 

http://www.radacad.com/wp-content/uploads/2016/06/2016-06-01_21h09_48.png
http://www.radacad.com/wp-content/uploads/2016/06/2016-06-01_21h12_05.png
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Now click on the results section List to expand that. This will drill down into 

the list, and you will see a list with multiple items in the next step. This list is a 

result set in our JSON data. The result set of the URL we run returns a list of 

events. That means this list is a list of events, and each row in this list is an 

event. As you can see I have a record in each row. I can convert the main list to 

the table with first highlighting the whole column, and then click on To Table 

option from the Transform menu in Power Query. 

http://www.radacad.com/wp-content/uploads/2016/06/2016-06-01_21h13_26.png
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When I click on To Table, I will see To Table dialog box that asks for two 

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

handling extra columns. 

 

I donõt do any changes and click on OK with default values. The result now 

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

see the Expand button on my column1 header. 

http://www.radacad.com/wp-content/uploads/2016/06/2016-06-01_21h20_17.png
http://www.radacad.com/wp-content/uploads/2016/06/2016-06-01_21h23_59.png
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Click on the expand button as mentioned in the screenshot above, and it will 

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

http://www.radacad.com/wp-content/uploads/2016/06/2016-06-01_21h25_28.png
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Well letõs bring them all to see what we have, so I leave it with select all and 

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

 

Now I have event information such as Name, Description, venue and other 

fields. Some values are a record by themselves, such as Venue and Rating. I 

can expand them if I want to. Letõs leave it as is for now. Iõve loaded my first 

service result into Power Query. Now one important thing before any other 

http://www.radacad.com/wp-content/uploads/2016/06/2016-06-01_21h27_36.png
http://www.radacad.com/wp-content/uploads/2016/06/2016-06-01_21h29_42.png
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step is to check time value. Because I want to do date/time analysis for my 

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

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

 

TimeStamp to Date Time 

In the documentation of this service in Meetup mentioned that Time co lumn 

is: 

time = UTC start time of the event, in milliseconds since the epoch 

That means it is timestamp formatted. The timestamp value is a number of 

seconds from epoch which is 1970-01-01 00:00:00. I 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 I have to first divide it by 1000. 

http://www.radacad.com/power-query-convert-time-stamp-to-date-time
http://www.radacad.com/power-query-convert-time-stamp-to-date-time
http://www.radacad.com/wp-content/uploads/2016/06/2016-06-01_21h33_39.png
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This makes my number smaller now, and I can now feed it into adding a 

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

 

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

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

http://www.radacad.com/power-query-convert-time-stamp-to-date-time
http://www.radacad.com/wp-content/uploads/2016/06/2016-06-01_21h39_58.png
http://www.radacad.com/wp-content/uploads/2016/06/2016-06-01_21h42_32.png
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Please note that times are UTC times, We never have meetings 4 AM! I wonõt 

be changing UTC time for now, because I want more Month analysis and this 

is fine for that analysis. 

Visualization 

Letõs visualize what weõve got so far. The first step I have to make sure the data 

type of my column in Power BI model loaded as Date Time. I 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 

http://www.radacad.com/wp-content/uploads/2016/06/2016-06-01_21h44_10.png
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a warning message will be displayed for reports that are already using this 

field, as I donõt have any report elements yet, Iõll confirm and continue. 

I also have to make sure that yes_rsvp_count column (which is showing a 

number of audience for each session) set as data type whole number. If it is 

not the case, then I change it to be the whole number as below. 

http://www.radacad.com/wp-content/uploads/2016/06/2016-06-01_21h51_57.png
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Letõs build charts now. I start by an Area Chart to show the Event Time as an 

Axis (without hierarchy), and yes_rsvp_count as value. 

http://www.radacad.com/wp-content/uploads/2016/06/2016-06-01_21h57_50.png
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I also apply some formatting and build a chart like this:  

 

http://www.radacad.com/wp-content/uploads/2016/06/2016-06-01_21h59_41.png
http://www.radacad.com/wp-content/uploads/2016/06/2016-06-01_22h00_55.png
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Well, it shows our group is performing well, the number of the audience raised 

from 10 to 99! and trend line shows that we are progressing better and better. 

I can build some other visualizations such as bar chart with the name of events 

and number of RSVP yes as below; 

 

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

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

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

Adding More Data 

I can add more data to build more meaningful insight out of it. For example, I 

can fetch Members information to show their locations (city and country) on 

the map. For this I use Members API service which I can call as below;  

1 https://api.meetup.com/members?group_urlname=New -Zealand-Business-Intelligence-User-Group&key=XYZ 

http://www.excelguru.ca/blog/
http://www.radacad.com/wp-content/uploads/2016/06/2016-06-01_22h04_17.png
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This time I havenõt explained step by step, but the process is similar to what 

weõve done for Events, so I skip this part. Now I want to create a custom 

column concatenated of city and country as below; 

 

I then will be using this new City Full column because it gives me a more 

reliable map location than the city itself (because a city with the same name 

might be part of two different countries).  

http://www.radacad.com/wp-content/uploads/2016/06/2016-06-01_22h26_44.png
http://www.radacad.com/wp-content/uploads/2016/06/2016-06-01_22h33_34.png
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RSVP Data 

RSVP data for each event is really useful for me because I can understand who 

attend in most events, and then contact them and thanks them for their 

commitment to the group. RSVP data can be fetched for each event. So I have 

to check it for each event ID that what is the RSVP for it. Here is RSVP service 

URL: 

 

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

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

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

after expanding the JSON list and records; 

 

Note that Iõve also expanded Members column to get Member ID, this is what 

I would use later to join to Members query. I also have a column for the 

response which says if this member responded yes to the RSVP or not.  I name 

this query as RSVP. 

Add a Parameter and Create Function 

The query above is only for one event, but I am looking for data for every 

event. So I have to create a function for getting RSVP result and apply that on 

every row in Events query. I create a duplicate version of Events, and remove 

everything and keep the only column1.id (which is event id). 

http://www.radacad.com/wp-content/uploads/2016/06/2016-06-01_22h42_06.png
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Now I create a parameter to make my RSVP query parametric. Click on 

Manage Parameters, and choose New Parameter. 

 

I create a parameter with name EventID and default value as one of my event 

IDs; 

http://www.radacad.com/wp-content/uploads/2016/06/2016-06-01_22h46_13.png
http://www.radacad.com/wp-content/uploads/2016/06/2016-06-01_22h47_37.png
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Now I go to advanced editor tab of my RSVP query, and change the script to 

use EventID variable as below;  

1 

2 

3 

4 

5 

6 

7 

8 

9 

let 

    event=EventID, 

    Source = 

Json.Document(Web.Contents("https://api.meetup.com/2/rsvps?event_id=" &Text.From(event)& "&key=XYZ")), 

    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"},  

{"Column1.venue", "Column1.created", "Column1.member_photo", "Column1.answers", "Column1.rsvp_id", 

"Column1.mtime", "Column1.response", "Column1.tallies", "Column1.guests", "Column1.member", 

"Column1.event", "Column1.group"}), 

    #"Expanded Column1.member" = Table.ExpandRecordColumn(#"Expanded Column1", "Column1.member", 

{"member_id"}, {"Column1.member.member_id"}) 

in 

    #"Expanded Column1.member" 

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

Function. 

http://www.radacad.com/wp-content/uploads/2016/06/2016-06-01_22h49_51.png
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I name the function as GetRSVP, and it gets EventID as an input  parameter 

 

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

custom function that calls GetRSVP as below 

http://www.radacad.com/wp-content/uploads/2016/06/2016-06-01_22h53_20.png
http://www.radacad.com/wp-content/uploads/2016/06/2016-06-01_22h53_58.png
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Result set would be a column with tables in each row, which I can expand to 

get RSVP columns there 

 

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

step; because this is just for test. I went to Files -> Options and Settings -> 

http://www.radacad.com/wp-content/uploads/2016/06/2016-06-01_22h55_20.png
http://www.radacad.com/wp-content/uploads/2016/06/2016-06-01_22h57_36.png
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Option, and change privacy setting to ignore . This is not best practice, you 

have to set it up appropriate for a production  environment, but here is just a 

demo and test, so letõs have fun. 

 

I rename this query as RSVPs and Close and Load data into Power BI. Iõll create 

a relationship as below; 

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

RSVPs 

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

Column1.id from Members 

http://www.radacad.com/wp-content/uploads/2016/06/2016-06-02_15h47_46.png
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I can now visualize members by their geolocation city information in a map  

http://www.radacad.com/wp-content/uploads/2016/06/2016-06-01_23h03_50.png
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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. I can also build another bar chart for members who RSVPed yes 

mostly. Here is my final visualization with some formatting: 

 

http://www.radacad.com/wp-content/uploads/2016/06/2016-06-01_23h04_37.png
http://www.radacad.com/wp-content/uploads/2016/06/2016-06-01_23h06_41.png
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I can still dig into more details with adding more data into my Power BI model 

and visualization, but I leave it to you now from here to see how far you can 

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

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

 

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

the option to copy them through these actions: Duplicate, or Reference. It has 

always been a question in my sessions and courses that what is the actual 

difference between these two actions. The explanation is simple but very 

important to understand. Because when you know the difference, you will use 

it properly. In this short blog post, Iõll explain what the Reference, and the 

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

BI from Rookie to Rock Star book. 

Duplicate 

If you are looking to copy an entire query with all of its steps, then Duplicate is 

your friend. Letõs see this in action. As an example, Letõs assume that we got 

the data from a web page that shows us the best sellerõs movies information. If 

you have done the movies example of my book previously, the website is 

BoxOfficeMojo. Here is the link to the page: 

https://www.boxofficemojo.com/alltime/world/?pagenum=1&p=.htm  

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

http://radacad.com/author/admin
http://radacad.com/online-book-power-bi-from-rookie-to-rockstar
http://radacad.com/online-book-power-bi-from-rookie-to-rockstar
http://radacad.com/get-started-with-power-query-movies-data-mash-up
https://www.boxofficemojo.com/alltime/world/?pagenum=1&p=.htm
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Letõs say for this table; we do some transformations. For example; removing 

extra ò^ó character from the last column (Year column); 
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and then some other transformations, so we end up with some steps for this 

query. 

 

After doing all these transformations, you realize that this data is only for the 

first hundred best seller movies because that web page doesnõt have the 

remaining movies. To get the remaining, you need to navigate to page 2, 

which has a different URL, but the same data structure. 
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Well, what you need to do? You have to do all those steps on page 2 as well. 

Letõs keep this example static and basic, (Because in complex scenarios when 

you have many pages, you may use functions and parameters to loop through 

all pages and combine them all. If you are interested in learning about 

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

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

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

http://radacad.com/custom-functions-made-easy-in-power-bi-desktop



































































































































































































































































































































































































































































































































































































































































































































































































































































































































