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Preface

Data has infiltrated every aspect of our lives. The expectation of querying data and finding 
meaningful insights is now going beyond traditional business intelligence teams and 
becoming a required skill for analysts across the entire organization. While there are many 
tools out there that can be used to query and transform data, Power Query has proven to 
be a leader in this space.

This book is an all-inclusive guide to querying and transforming data with Power 
Query.  Starting with accessing data from diverse sources, we walk through how data 
is transformed, cleansed, merged, appended, and manipulated to turn raw data into a 
meaningful data model to obtain insights.

Throughout this book, you will learn different ways transform your data to support 
efficient refreshes while preventing your model from experiencing bloat. We will explore 
best practices and use cases to help you understand how to best apply these concepts in 
your real-life scenarios.

This book is intended for anyone who is interested in data analytics or needs to manipulate 
data for their use. While the primary audience is for data analysts and business intelligence 
developers who build models for reports and insights, anyone who has a need to transform 
data will find value with the contents of this book. Whether you are a novice or expert, you 
will find value from the contents of this book.  

With this book, you will obtain the knowledge and skills to query and transform your data 
queries used for data modelling within Microsoft Excel or Power BI.  I hope you will not 
only learn the concepts in the context of this book, but find success in applying them in 
your work.

Chapter 1: Introduction to Power Query - Starting with the why, we will explore why 
Power Query is used to transform and manipulate data for analysis.  We will then provide 
an overview of using Power Query both in Excel and Power BI.  Next, we will review 
the interface and the value of using both the GUI interface and Advanced Editor for our 
transformations.  Lastly, we will provide a brief guide on how to use this book to provide 
the most value with real life applications.

Chapter 2: Connect to File-Based Data Sources - We will walk through the process of 
connecting to individual files and multiple files in a single query both on a local device 
and through SharePoint.  The goal at the end of this chapter is to enable all users of Power 
Query to be able to connect to at least one data source that they can use to complete their 
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training without having to leverage additional resources that might cost additional money.  
We will also discuss the use of the Power BI Enterprise or Personal Gateway as appropriate.

Chapter 3: Connect to Web-Based Data Sources - Starting with simple web connections 
like SharePoint lists and tables on web pages, we will pull in data that can be manipulated 
within Power Query.  From there, we will go through the steps to pull in data using web 
APIs using the web connector and OData connector.  We will then use the Web Connector to 
pull data from a SharePoint list to filter the data coming in and optimize the query.  Lastly, 
using all the concepts covered up to this point we will connect to data in Dynamics 365.

Chapter 4: Connect to Database Sources - We will start with the common SQL-based 
connections (MSSQL, MySQL, PostgreSQL, etc.) to establish a solid foundation for 
connecting to databases.  From there, we will jump into more advanced and nuanced 
connectors.  We will discuss the differences, challenges, and some considerations with 
different connectors like Snowflake, Google Big Query, ODBC, Dremio, Redshift, and 
Analysis Services.  Lastly, we will connect to Microsoft’s Dataverse and Dataflows and 
bring them into Power Query.

Chapter 5: Connect to Third-Party Data Sources - We will go through the basics on how 
to connect to common SaaS platforms for deeper analysis.  We will discuss some of the 
challenges associated with connecting to them as well as some potential additional costs 
that might be associated with them.  While these connectors tend to be a little easier to 
manage, the goal is to provide a little more context with them including some potential 
gotchas that might come up during the connection process.

Chapter 6: Managing Data Types - We will dive into the use of data types in Power Query.  
While this topic may seem straight forward, there are a few implications that need to 
be considered when selecting data types as not are created equal.  How and when you 
use data types can have implications on the data model and can contribute to bloat.  In 
addition, downstream effects can be had upon the model when queries are merged and 
even relationships in the model.  We will end this chapter talking about best practices 
when using data types to provide the most efficiencies with your model.

Chapter 7: Transforming Columns - We will review the different ways data can be 
transformed for use. One of the biggest challenges when working with data is making 
sure that the data is in a format that we can use.  Sometimes these transformations are 
basic like updating the column headers to something that makes sense while other times 
we are looking to extract substrings from a long line of text.  Regardless of your specific 
needs, we are able to apply this logic easily in Power Query.  The goal is to apply your 
transformations within Power Query so they are automated as you ingest new data into 
your model when refreshed.
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Chapter 8: Cleansing Columns - We will take transformation another step further and 
go through the process of cleansing your data.  While we would like to think our data is 
clean and ready to use, we often find issues with our data sets.  It could be as simple as a 
few extra rows at the top of an Excel spreadsheet before the actual data is made available.  
Sometimes we have errors in cells or even blanks that need to be handled.  We also get 
extra columns that might not be necessary to do what we need to do.  As a result, we 
can easily cleanse the data with Power Query to get everything into shape.  Just like the 
chapter before, the goal is complete automation.  This will allow us to never perform these 
tasks again when we bring new data into the data model.

Chapter 9: Creating New Columns - We will go through the process of creating new 
columns for our query.  We will start by briefly reviewing what transformations we saw 
in Chapter 7 can be turned into new columns while preserving old columns.  We will then 
dive into splitting columns by delimiters.  We will then go through the process to manually 
create new columns starting with the conditional column tool.  From there, we will show 
you how to create one with your own custom formula.  Then we will show you how to 
save time and energy by creating from example columns if you are not comfortable with 
writing your own formulas.  We will then introduce the concept of the Index and Function 
columns but reserve the details for later chapters.  Lastly, we will go over how to streamline 
your queries by updating the data type for a custom column using the Advanced Editor.

Chapter 10: Combining and Manipulating Queries - We will talk about transforming 
the table as a whole.  Starting with a quick review of aggregations, we will quickly apply 
them to the Group By function to help streamline the query and reduce the number of 
rows.  We will also learn how perform aggregations on specific columns using the statistics 
function that can be used in custom columns.  From there, we will go through the process 
of manipulating tables for better use.  Frequently, the data we receive is nicely formatted 
for use in a tool like excel but does not work well for modelling.  We will use the Transpose 
and Pivot tools to get the data into a usable shape for our analysis.

Chapter 11: Using Python, R, and AI - As a result of your analysis of a data model, you 
might find you have enough data to create a machine learning model or desire to use R or 
Python for deeper analysis.  Once you have a working model, you might want to integrate 
them into Power Query to perform predictive analytics.  In this chapter, we will discuss 
the integration of AI, R, and Python in a data model with Power Query.  The focus of this 
chapter will not be on the creation of AI models as that is an entire book unto itself but 
rather how to apply them in Power Query.  This is always a top ask in any Power Query 
training course and it is important to understand how these tools are leveraged as many 
think they can apply AI with a few clicks.  
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Chapter 12: Indexing - We will explore how we can leverage the index column to help 
establish our star schema in our data model.  We will start with a quick review of the Star 
Schema and why it is the model of choice for Power Pivot in Excel and Power BI.  We will 
then go over what keys are in a data model and what kinds we might use.  We will dive 
into creating a primary key on a dimension table using the index column.  From there, we 
will go over how create a foreign key on a fact table using some advanced formulas within 
a custom column.  Lastly, we will discuss the value of creating alternate keys in Power 
Query to help optimize our models and simplify their use.

Chapter 13: Parameters - We will review why parameters are a valuable tool when it comes 
to transforming your queries.  To me, considered to be one of the most transformational 
tools in Power Query, parameters are often ignored and rarely are used to their full 
potential.  We will dive into how we can use parameters to simplify our connections and 
manage multiple queries at once.  We will also dive into how they are a critical component 
in setting up Incremental Refresh for Power BI.  Lastly, we will go over how parameters 
are helpful for template files and with the Power BI service.

Chapter 14: Functions - We will work to demystify functions in Power Query.  Functions 
allow us to apply repeatable transformations or load data quickly with only a few clicks.  
What is beneficial about them is that we can create the functions and load them into a 
template for use with minimal overhead.  This allows us to quickly deploy them over and 
over again without having to search for the code we used before.  We will go through the 
process of taking a query and converting it into a function so it can be deployed again.  We 
will also go through the creation of two common use cases I use all the time for functions 
– converting time zones from UTC to local time and creating a date table.

Chapter 15: Advanced Web Connections - We will go through the process of creating 
advanced web connections with Power Query.  Using endpoint parameters, we will filter our 
connections to streamline refresh times.  We will also investigate the use of dynamic content 
such as date ranges and dynamic connection strings to ensure sustainability with our queries.  
We will also go through the process of creating a function to acquire an OAuth2 Token and 
leverage it with other queries.  Lastly, we will discuss some of the common challenges and 
limitations you might run into when it comes to using web connectors in Power Query.

Chapter 16: Manipulating Supporting Queries - We will go through the process of 
manipulating supporting queries for connectors that automatically append files together.  
Applying specifically to the folder and blob connectors, it is important to understand how 
changes need to be made in these supporting queries to avoid any rework.  This allows 
you to continue automating your queries without requiring any additional manipulation 
outside of Power Query.  By automating this process, this will simplify future additions to 
your data model.
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Introduction
This chapter will provide an overview of Power Query. We will cover the basics of why 
Power Query is a useful tool and what value it provides for data analysis and reporting. 
Next, you will learn how to leverage Power Query inside of Microsoft Excel or how 
to prepare your device to use it inside of Microsoft Power BI. We will then provide an 
overview of the graphical interface for Power Query and cover the basics of leveraging the 
M Query language inside the advanced editor. Lastly, we will review how best to leverage 
this book for success with your projects so you can extract the most value when using 
Power Query.

Structure
In this chapter, we will cover the following topics:

• Why use Power Query?

• What is Power Query?

• Leveraging Power Query with Excel

• Leveraging Power Query with Power BI Desktop

• Overview of the Power Query graphical interface

Chapter 1
Introduction to  

Power Query
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• Overview of the advanced editor

• Maximizing Power Query

Objectives
By the end of this chapter, you will understand the value and purpose of Power Query for 
your analysis and reporting projects. You will be able to set up your device to follow along 
with the topics found within this book and complete the steps outlined. As you expand 
your knowledge with Power Query, you will also understand the best way to extract the 
most value from this book.

Why use Power Query?
In 2015 there was a gentleman, Andrew, who worked in finance and performed reporting 
for the quality department of his company. For years, he had put together reports for 
department leaders so they could review their monthly budgets and see if they had met 
their forecast plan. These reports aimed for cost center leaders to see how they performed 
against their plan. They received these reports a few days after the financial period closed 
in a Microsoft Excel file so they could review the details of their actuals and adjust their 
forecasted spend for the remainder of the year. It seemed like a straightforward task that 
could be completed quickly.

We could not have been more wrong about how difficult this task was to complete. Andrew 
shared his story about spending three days assembling ten reports so these department 
leaders could review them. In surveying the cost center leaders, most of them only spent a 
total of five minutes reviewing these reports. In addition, a few leaders admitted that they 
never actually opened them. Andrew spent a lot of time and effort on something that was 
barely touched by his target audience.

After spending time with Andrew, we understood the core of his challenge. He exported 
data from their accounting system and needed to transpose it into a format that was 
easy to consume. But every time he exported the data, he had to complete multiple 
transformations to force the data to fit into the desired template. He performed the same 
transformations for each cost center he supported, so he repeatedly spent hours putting 
together each report for a single department.

Andrew’s challenge is not unique. If you are reading this chapter, you likely have a 
challenge that is quite similar. You have reports and analyses that need to be completed, 
but you spend hours repeating the same steps. You have wasted hours preparing data for 
use or have felt the frustration of doing the same thing repeatedly and wondered if there 
was a better way.

Well, if you feel like Andrew, then there is hope! There is a better way with Power Query! 
Power Query allows us to apply transformations on our data that can be repeated. By 
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spending a little extra time upfront, we can automate our transformations as we add more 
data to our models. This process can be daunting at first, but given some time and practice, 
you will find it easy to do with your data.

One of the benefits Andrew found besides reclaiming three days of his work was his 
ability to become more proactive with his reports. With three days reclaimed, he could 
spend time performing meaningful analysis and providing insights to department leaders. 
He had always wanted to do this but struggled to complete it because he did not have 
the bandwidth to do so. And this was just the beginning for Andrew, as once he could 
automate the transformations, he could deliver the reports more frequently. This allowed 
Andrew to enable cost center leaders to become more proactive with their budgets. With 
reports coming in on a weekly basis, these leaders could determine if they were going to 
overspend their forecast and correct course before it became a larger problem. Andrew 
could never deliver their reports weekly because that would have become his full-time 
job. However, by simplifying his workload with Power Query, he became a better partner 
with other leaders in the business and transformed how financial reporting is completed.

While Andrew’s scenario might not apply specifically to you, there are multiple use cases 
where Power Query can prove to be useful. Instead of exporting data from a system, 
you might connect directly to the underlying database to acquire the data instead of 
performing an export. Or maybe your initial data source only paints part of the picture, 
and you need to combine it with another source to provide the full context. As we explore 
together through this book, we will identify these types of scenarios and navigate them 
with the assistance of Power Query.

Whether you are a seasoned data professional or a beginner, you probably will encounter 
someone who will say something along these lines about Power Query: "Why would you 
perform transformations in Power Query? You need to perform your transformations 
at the data source. No data professional would ever perform their transformations with 
Power Query!" As a best practice, we want to provide as much transformation upstream 
as possible. In a perfect world, every person would have access to a data warehouse and a 
data engineer to provide transformed data upstream from Power Query.

As wonderful as this sounds, that is just not the reality of the world we live in. Many of you 
reading this book might not have access to perform transformations on your data at the 
source. You might have received data in the form of a spreadsheet or a comma-separated 
value file. Maybe you are connecting to an Application Programming Interface (API) or 
using a connection to a third-party software service. In that case, all your transformation 
will take place inside of Power Query.

In the end, Power Query is designed to simplify the transformation of your data so you 
can focus on the analysis and insight of your data. That is far more valuable than spending 
time repeating steps to add new data to your model.
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What is Power Query?
Now that we understand why Power Query is a valuable tool, let us talk about what it 
is. Power Query is an extraction, transformation, and loading tool. You sometimes hear it 
referred to as an ETL tool. Developed by Microsoft, Power Query is designed to allow users 
to extract, transform, and load data from disparate data sources and combine them into a 
single data model. Since many people have Microsoft Office installed on their computers, 
they can start leveraging Power Query today by opening Microsoft Excel. Others have 
elected to use a more robust visualization tool, such as Microsoft Power BI, to display their 
data but will leverage Power Query to get data into their model.

The first step with any project using Power Query will be connecting to and extracting 
data from various sources. You can connect with a diverse set of data sources ranging from 
files, databases, and web-based APIs. Some third-party software providers have created 
their own connectors inside of Power BI, such as LinkedIn, SurveyMonkey, and Zendesk. 
The best part of Power Query is that it allows you to connect to various data sources all 
at the same time. This enables you to connect data from different sources into a single 
model. For instance, you could connect your online sales data inside Dynamics with your 
customer service data found inside Zendesk. While the systems are different, we can bring 
the data together to find better insights.

Once we have extracted our data, we are able to perform transformations on it. Through 
a series of steps, we can go through and make changes to the data we have extracted and 
make the transformations repeatable. When using Power Query, we can refresh the data 
whenever we want, so we want to re-apply the same transformations each time we add 
data to our model. This is where most of the effort is put in to optimize our time in the 
future, as everything we do now will cascade down for future refreshes.

Once we have completed our transformations, it is time to load our data. When using 
Power BI, we will be using a data model. However, we have some choices when it comes to 
Excel. We can load the data we transformed into different sheets inside the file. However, 
we can load our data into the data model found inside PowerPivot. Instead of storing the 
data inside the cells, we can leverage it from the model instead.

This is where the most exciting part comes in regarding leveraging Power Query. We can 
manage large volumes of data with no issues. When performing analysis with Excel, we are 
limited to one million rows of data. However, if your machine is not properly configured, 
your performance might be severely degraded, resulting in a lower threshold for your row 
limit. However, Power Query paired with a data model can handle billions of rows with 
no issues assuming the resources are available to handle that volume. 

As we go through this chapter, you will understand how Power Query serves as an ETL 
tool and simplifies how you prepare your data for use.
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Leveraging Power Query with Excel
Microsoft Office serves as the standard when it comes to productivity software for most 
businesses. As a result, you likely have access to Power Query already with Microsoft 
Excel. To leverage Power Query, go to the data tab and expand the get data menu. From 
there, you can select a data source to get you started or just launch the Power Query editor 
directly from the menu. Refer to the following figure:

Figure 1.1: Opening Power Query in Excel

If you have a current version of Microsoft Excel already installed on your machine, then 
you are most likely ready to start using Power Query. Power Query has been available since 
2010 but requires an add-in to be installed. In the 2016 edition of Excel, it was integrated 
with the tool and has been available with every subsequent version. Hopefully, you will be 
using a newer version of Excel as both the 2010 and 2013 versions are no longer supported, 
but keep in mind if they are still in use.

Since Power Query is best known for being leveraged with Power BI Desktop, users often 
ask if there is any advantage to using Microsoft Excel. The short answer is yes, as Excel 
serves a different purpose than Power BI. For example, a common use case for Power 
Query in Excel is to cleanse and transform two separate lists into a single table so it 
can be referenced by a script in PowerShell. You can perform the transformation with 
Power Query and load it into an Excel spreadsheet, so it is ready to be imported. Always 
remember that it is important to use the right tool for the right job.
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