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Introduction

0 ver the past few years, the concept of self-service business intelligence
(BD) has taken over the corporate world. Self-service Bl is a form of
business intelligence in which end users can independently generate their
own reports, run their own queries, and conduct their own analyses, without
the need to engage the IT department.

The demand for self-service Bl is a direct result of several factors:

1 More power users: Organizations are realizing that no single enter-
prise reporting system or Bl tool can accommodate all of their users.
Predefined reports and high-level dashboards may be sufficient for
casual users, but a large portion of today’s users are savvy enough to
be considered power users. Power users have a greater understand-
ing of data analysis and prefer to perform their own analysis, often
within Excel.

v Changing analytical needs: In the past, business intelligence primar-
ily consisted of IT-managed dashboards showing historic data on an
agreed-upon set of key performance metrics. Managers now demand
more dynamic predictive analysis, the ability to perform data discovery
iteratively, and the freedom to take the hard left and right turns on data
presentation. These managers often turn to Excel to provide the needed
analytics and visualization tools.

v Speed of BI: Users are increasingly dissatisfied with the inability of IT
to quickly deliver new reporting and metrics. Most traditional Bl imple-
mentations fail specifically because the need for changes and answers
to new questions overwhelmingly outpaces the IT department’s ability
to deliver them. As a result, users often find ways to work around the
perceived IT bottleneck and ultimately build their own shadow BI (under
the radar) solutions in Excel.

Recognizing the importance of the self-service Bl revolution and the role
Excel plays in it, Microsoft has made substantial investments in making
Excel the cornerstone of its self-service BI offering. These investments
have appeared starting with Excel 2007. Here are a few of note: the ability
to handle over a million rows, tighter integration to SQL Server, pivot table
slicers, and not least of all, the introduction of the Power Pivot and Power
Query add-ins.
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With the release of Excel 2016, Microsoft has aggressively moved to make
Excel a player in the self-service Bl arena by embedding both Power Pivot
and Power Query directly into Excel.

For the first time, Excel is an integral part of the Microsoft Bl stack. You can
integrate multiple data sources, define relationships between data sources,
process analysis services cubes, and develop interactive dashboards that
can be shared on the web. Indeed, the new Microsoft Bl tools blur the line
between Excel analysis and what is traditionally IT enterprise-level data
management and reporting capabilities.

With these new tools in the Excel wheelhouse, it’s becoming important for
business analysts to expand their skill sets to new territory, including data-
base management, query design, data integration, multidimensional report-
ing, and a host of other skills. Excel analysts have to expand their skill set
knowledge base from the one-dimensional spreadsheets to relational data-
bases, data integration, and multidimensional reporting,

That’s where this book comes in. Here, you're introduced to the mysterious
world of Power Pivot and Power Query. You find out how to leverage the rich
set of tools and reporting capabilities to save time, automate data clean-up,
and substantially enhance your data analysis and reporting capabilities.

About This Book

The goal of this book is to give you a solid overview of the self-service BI
functionality offered by Power Pivot and Power Query. Each chapter guides
you through practical techniques that enable you to

v Extract data from databases and external files for use in Excel reporting

v Scrape and import data from the web

v Build automated processes to clean and transform data

v~ Easily slice data into various views on the fly, gaining visibility from dif-
ferent perspectives

v Analyze large amounts of data and report them in a meaningful way

v Create powerful, interactive reporting mechanisms and dashboards
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Foolish Assumptions

Over the past few years, Microsoft has adopted an agile release cycle, allow-
ing the company to release updates to Microsoft Office and the power BI
tools practically monthly. This is great news for those who love seeing new
features added to Power Pivot and Power Query. (It’s not-so-great news if
you're trying to document the features of these tools in a book.)

My assumption is that Microsoft will continue to add new bells and whistles
to Power Pivot and Power Query at a rapid pace after publication of this
book. So you may encounter new functionality not covered here.

The good news is that both Power Pivot and Power Query have stabilized
and already have a broad feature set. So I'm also assuming that although
changes will be made to these tools, they won’t be so drastic as to turn this
book into a doorstop. The core functionality covered in these chapters will
remain relevant — even if the mechanics change a bit.

How This Book Is Organized

The chapters in this book are organized into three parts. Part I focuses on
Power Pivot. Part Il explores Power Query. Part Ill wraps up the book with
the classic Part of Tens.

Part I: Supercharged Reporting
with Power Pivot

Part I is all about getting you started with Power Pivot. Chapters 1 and 2 start
you off with basic Power Query functionality and the fundamentals of data
management. Chapter 3 provides an overview of pivot tables — the corner-
stone of Microsoft Bl analysis and presentation. In Chapters 4 and 5, you dis-
cover how to develop powerful reporting with external data and the Power
Pivot data model. Chapter 6 focuses on creating and managing calculations
and formulas in Power Pivot. Chapter 7 rounds out Part I with a look at pub-
lishing your Power Pivot reports.
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Part 1l: Wrangling Data with Power Query

In Part II, you take an in-depth look at the functionality found in Power Query.
Chapters 8 and 9 present the fundamentals of creating queries and connect-
ing to various data sources, respectively. Chapter 10 shows you how you

can leverage Power Query to automate and simply the steps for cleaning and
transforming data. In Chapter 11, you see some options for making queries
work together. Chapter 12 wraps up this look at Power Query with an explo-
ration of custom functions and a description of how to leverage recorded
steps to create your own amazing functions.

Part 11]: The Part of Tens

Part IIl is the classic Part of Tens section found in titles in the For Dummies
series. The chapters in this part present ten or more pearls of wisdom,
delivered in bite-size pieces. In Chapter 13, | share with you ten ways to
improve the performance of your Power Pivot reports. Chapter 14 offers a
rundown of ten tips for getting the most out of Power Query.

lcons Used In This Book

A\\S

As you look in various places in this book, you see icons in the margins that
indicate material of interest (or not, as the case may be). This section briefly
describes each icon in this book.

Tips are beneficial because they help you save time or perform a task with-
out having to do a lot of extra work. The tips in this book are time-saving
techniques or pointers to resources that you should check out to get the
maximum benefit from Excel.

Try to avoid doing anything marked with a Warning icon, which (as you
might expect) represents a danger of one sort or another.

Whenever you see this icon, think advanced tip or technique. You might find
these tidbits of useful information just too boring for words, or they could
contain the solution you need to get a program running. Skip these bits of
information whenever you like.
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SMBER
oy

If you get nothing else out of a particular chapter or section, remember the
material marked by this icon. This text usually contains an essential process
or a bit of information you ought to remember.

Paragraphs marked with this icon reference the sample files for the book.

If you want to follow along with the examples, you can download the sample
files at www.dummies.com/go/powerpivotpowerqueryfd. The files are
organized by chapter.

Beyond the Book

Alot of extra content that you won't find in this book is available at
www . dummies . com. Go online to find the following:

v Excel files used in the examples in this book can be found at

www . dummies .com/go/excelpowerpivotpowerqueryfd

1+ Online articles covering additional topics are at

www.dummies .com/extras/excelpowerpivotpowerquery

On this page, you can see how to integrate Power Pivot and Power
Query to create a dynamic reporting duo. You can also uncover a list of
resources to aid you in your Power Bl journey.

+* The Cheat Sheet for this book is at

www . dummies .com/cheatsheet/excelpowerpivotpowerquery

On this page, you find a list of useful Power Query functions that can be
used to enhance the data clean-up and transformation process.

v~ Updates to this book, if we have any, are also available at

www . dummies .com/extras/excelpowerpivotpowerquery

Where to Go from Here

It’s time to start your self-service Bl adventure! If you're primarily interested
in Power Pivot, start with Chapter 1. If you want to dive right into Power
Query, jump to Part II, which begins at Chapter 8.


http:/www.dummies.com/go/powerpivotpowerqueryfd
http://www.dummies.com
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In this part . . .

Discover how to think about data like a relational database.

Get a solid understanding of the fundamentals of Power Pivot
and pivot table reporting.

Uncover the best practices for creating calculated columns
and fields using Power Pivot formulas.

Explore a few options for publishing your Power Pivot report.




Chapter 1
Thinking Like a Database

In This Chapter
Examining traditional Excel limitations
Keeping up with database terminology
Looking into relationships

Wth the introduction of business intelligence (BI) tools such as Power

Pivot and Power Query, it’s becoming increasingly important for
Excel analysts to understand core database principles. Unlike traditional
Excel concepts, where the approach to developing solutions is relatively
intuitive, you need to have a basic understanding of database terminology
and architecture in order to get the most benefit from Power Pivot and Power
Query. This chapter introduces you to a handful of fundamental concepts
that you should know before taking on the rest of this book.

Exploving the Limits of Excel
and How Databases Help

Years of consulting experience have brought this humble author face to face
with managers, accountants, and analysts who all have had to accept this
simple fact: Their analytical needs had outgrown Excel. They all faced funda-
mental challenges that stemmed from one or more of Excel’s three problem
areas: scalability, transparency of analytical processes, and separation of
data and presentation.

Scalability

Scalability is the ability of an application to develop flexibly to meet growth
and complexity requirements. In the context of this chapter, scalability
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refers to Excel’s ability to handle ever-increasing volumes of data. Most
Excel aficionados are quick to point out that as of Excel 2007, you can place
1,048,576 rows of data into a single Excel worksheet — an overwhelming
increase from the limitation of 65,536 rows imposed by previous versions of
Excel. However, this increase in capacity does not solve all the scalability
issues that inundate Excel.

Imagine that you're working in a small company and using Excel to analyze
its daily transactions. As time goes on, you build a robust process complete
with all the formulas, pivot tables, and macros you need in order to analyze
the data that is stored in your neatly maintained worksheet.

As the amount of data grows, you will first notice performance issues. The
spreadsheet will become slow to load and then slow to calculate. Why does
this happen? It has to do with the way Excel handles memory. When an Excel
file is loaded, the entire file is loaded into RAM. Excel does this to allow for
quick data processing and access. The drawback to this behavior is that
every time the data in your spreadsheet changes, Excel has to reload the
entire document into RAM. The net result in a large spreadsheet is that it
takes a great deal of RAM to process even the smallest change. Eventually,
every action you take in the gigantic worksheet is preceded by an excruci-
ating wait.

Your pivot tables will require bigger pivot caches, almost doubling the Excel
workbook’s file size. Eventually, the workbook will become too big to distrib-
ute easily. You may even consider breaking down the workbook into smaller
workbooks (possibly one for each region). This causes you to duplicate
your work.

In time, you may eventually reach the 1,048,576-row limit of the worksheet.
What happens then? Do you start a new worksheet? How do you analyze two
datasets on two different worksheets as one entity? Are your formulas still
good? Will you have to write new macros?

These are all issues that need to be addressed.

Of course, you will also encounter the Excel power customers, who will find
various clever ways to work around these limitations. In the end, though,
these methods will always be simply workarounds. Eventually, even these
power-customers will begin to think less about the most effective way to
perform and present analysis of their data and more about how to make
data “fit” into Excel without breaking their formulas and functions. Excel is
flexible enough that a proficient customer can make most things fit just fine.
However, when customers think only in terms of Excel, they’re undoubtedly
limiting themselves, albeit in an incredibly functional way.
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In addition, these capacity limitations often force Excel customers to have
the data prepared for them. That is, someone else extracts large chunks of
data from a large database and then aggregates and shapes the data for use
in Excel. Should the serious analyst always be dependent on someone else
for her data needs? What if an analyst could be given the tools to access vast
quantities of data without being reliant on others to provide data? Could that
analyst be more valuable to the organization? Could that analyst focus on the
accuracy of the analysis and the quality of the presentation instead of routing
Excel data maintenance?

A relational database system (such as Access or SQL Server) is a logical

next step for the analyst who faces an ever-increasing data pool. Database
systems don’t usually have performance implications with large amounts of
stored data, and are built to address large volumes of data. An analyst can
then handle larger datasets without requiring the data to be summarized or
prepared to fit into Excel. Also, if a process ever becomes more crucial to the
organization and needs to be tracked in a more enterprise-acceptable envi-
ronment, it will be easier to upgrade and scale up if that process is already in
arelational database system.

Transparency of analytical processes

One of Excel’s most attractive features is its flexibility. Each individual cell
can contain text, a number, a formula, or practically anything else the cus-
tomer defines. Indeed, this is one of the fundamental reasons that Excel is an
effective tool for data analysis. Customers can use named ranges, formulas,
and macros to create an intricate system of interlocking calculations, linked
cells, and formatted summaries that work together to create a final analysis.

So what is the problem? The problem is that there is no transparency of ana-
lytical processes. It is extremely difficult to determine what is actually going
on in a spreadsheet. Anyone who has had to work with a spreadsheet created
by someone else knows all too well the frustration that comes with decipher-
ing the various gyrations of calculations and links being used to perform
analysis. Small spreadsheets that are performing modest analysis are painful
to decipher, and large, elaborate, multi-worksheet workbooks are virtually
impossible to decode, often leaving you to start from scratch.

Compared to Excel, database systems might seem rigid, strict, and unwaver-
ing in their rules. However, all this rigidity comes with a benefit.

Because only certain actions are allowable, you can more easily come to
understand what is being done within structured database objects such
as queries or stored procedures. If a dataset is being edited, a number is
being calculated, or any portion of the dataset is being affected as part of an

11
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analytical process, you can readily see that action by reviewing the query
syntax or the stored procedure code. Indeed, in a relational database system,
you never encounter hidden formulas, hidden cells, or dead named ranges.

Separation of data and presentation

Data should be separate from presentation; you don’t want the data to
become too tied into any particular way of presenting it. For example, when
you receive an invoice from a company, you don’t assume that the financial
data on that invoice is the true source of your data. It is a presentation of your
data. It can be presented to you in other manners and styles on charts or on
websites, but such representations are never the actual source of the data.

What exactly does this concept have to do with Excel? People who perform
data analysis with Excel tend, more often than not, to fuse the data, the analy-
sis, and the presentation. For example, you often see an Excel workbook that
has 12 worksheets, each representing a month. On each worksheet, data for
that month is listed along with formulas, pivot tables, and summaries. What
happens when you're asked to provide a summary by quarter? Do you add
more formulas and worksheets to consolidate the data on each of the month
worksheets? The fundamental problem in this scenario is that the work-
sheets actually represent data values that are fused into the presentation of
the analysis.

The point being made here is that data should not be tied to a particular
presentation, no matter how apparently logical or useful it may be. However,
in Excel, it happens all the time.

In addition, as discussed earlier in this chapter, because all manners and
phases of analysis can be done directly within a spreadsheet, Excel cannot
effectively provide adequate transparency to the analysis. Each cell has the
potential to hold formulas, be hidden, and contain links to other cells. In
Excel, this blurs the line between analysis and data, which makes it difficult
to determine exactly what is going on in a spreadsheet. Moreover, it takes a
great deal of effort in the way of manual maintenance to ensure that edits and
unforeseen changes don'’t affect previous analyses.

Relational database systems inherently separate analytical components into
tables, queries, and reports. By separating these elements, databases make
data less sensitive to changes and create a data analysis environment in
which you can easily respond to new requests for analysis without destroy-
ing previous analyses.
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You may find that you manipulate Excel’s functionalities to approximate this
database behavior. If so, you must consider that if you're using Excel’s func-
tionality to make it behave like a database application, perhaps the real thing
just might have something to offer. Utilizing databases for data storage and
analytical needs would enhance overall data analysis and would allow Excel
power-customers to focus on the presentation in their spreadsheets.

In these days of big data, customers demand more, not less, complex data
analysis. Excel analysts will need to add tools to their repertoires to avoid
being simply “spreadsheet mechanics.” Excel can be stretched to do just
about anything, but maintaining such creative solutions can be a tedious
manual task. You can be sure that the sexy aspect of data analysis does not
lie in the routine data management within Excel; rather, it lies in leveraging Bl
Tools such as providing clients with the best solution for any situation.

Getting to Know Database Terminology

The terms database, table, record, field, and value indicate a hierarchy from
largest to smallest. These same terms are used with virtually all database
systems, so you should learn them well.

Databases

Generally, the word database is a computer term for a collection of informa-
tion concerning a certain topic or business application. A database helps
you organize this related information in a logical fashion for easy access and
retrieval. Certain older database systems used the term database to describe
individual tables. The current use of database applies to all elements of a
database system.

Databases aren’t only for computers. Manual databases are sometimes
referred to as manual filing systems or manual database systems. These filing
systems usually consist of people, papers, folders, and filing cabinets — paper
is the key to a manual database system. In a real-life manual database system,
you probably have in-baskets and out-baskets and some type of formal filing
method. You access information manually by opening a file cabinet, removing
a file folder, and finding the correct piece of paper. Customers fill out paper
forms for input, perhaps by using a keyboard to input information that is
printed on forms. You find information by manually sorting the papers or by
copying information from many papers to another piece of paper (or even
into an Excel spreadsheet). You may use a spreadsheet or calculator to ana-
lyze the data or display it in new and interesting ways.
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Tables

A database stores information in a carefully defined structure known as a
table. A table is just a container for raw information (called data), similar to
a folder in a manual filing system. Each table in a database contains infor-
mation about a single entity, such as a person or product, and the data in
the table is organized into rows and columns. A relational database system
stores data in related tables. For example, a table containing employee data
(names and addresses) may be related to a table containing payroll informa-
tion (pay date, pay amount, and check number).

To use database wording, a table is an object. As you design and work with
databases, it’s important to see each table as a unique entity and to see how
each table relates to the other objects in the database.

In most database systems, you can view the contents of a table in a
spreadsheet-like form called a datasheet, composed of rows and columns
(known as records and fields, respectively — see the following section).
Although a datasheet and a spreadsheet are superficially similar, a datasheet
is quite a different type of object. You typically cannot make changes or add
calculations directly within a table. Your interaction with tables will primarily
come in the form of queries or views — see the later section “Queries”).

Records, fields, and values

A database table is divided into rows (called records) and columns (called
fields), with the first row (the heading on top of each column) containing the
names of the fields in the database.

Each row is a single record containing fields that are related to that record.
In a manual system, the rows are individual forms (sheets of paper), and the
fields are equivalent to the blank areas on a printed form that you fill in.

Each column is a field that includes many properties specifying the type
of data contained within the field and how the database should handle the
field’s data. These properties include the name of the field (Company) and
the type of data in the field (Text). A field may include other properties as
well. For example, the Address field’s Size property tells the database the
maximum number of characters allowed for the address.

At the intersection of a record and a field is a value — the actual data ele-
ment. For example, in a field named Company, a company name entered into
that field would represent one data value.
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When working with Microsoft Access, the term field is used to refer to an
attribute stored in a record. In many other database systems, including SQL
Server, column is the expression you hear most often in place of field — field
and column mean the same thing. The exact terminology that’s used relies
somewhat on the context of the database system underlying the table con-
taining the record.

Queries

Most relational database systems allow the creation of queries (sometimes
called views). A query extracts information from the tables in the database;
a query selects and defines a group of records that fulfill a certain condition.
Most database outputs are based on queries that combine, filter, or sort data
before it’s displayed. Queries are often called from other database objects,
such as stored procedures, macros, or code modules. In addition to extract-
ing data from tables, queries can be used to change, add, or delete data-
base records.

An example of a query is when a person at the sales office tells the database,
“Show me all customers, in alphabetical order by name, who are located

in Massachusetts and who made a purchase over the past six months.” Or
“Show me all customers who bought Chevrolet car models within the past six
months, and display them sorted by customer name and then by sale date.”

Rather than ask the question using English words, a person uses a special
syntax, such as Structured Query Language (or SQL), to communicate to the
database what the query will need to do.

Understanding Relationships

After you understand the basic terminology of databases, it’s time to focus
on one of their more useful features: A relationship is the mechanism by
which separate tables are related to each other. You can think of a relation-
ship as a VLOOKUP, in which you relate the data in one data range to the
data in another data range using an index or a unique identifier. In databases,
relationships do the same thing, but without the hassle of writing formulas.

Relationships are important because most of the data you work with fits into
a multidimensional hierarchy of sorts. For example, you may have a table
showing customers who buy products. These customers require invoices
that have invoice numbers. Those invoices have multiple lines of transac-
tions listing what they bought. A hierarchy exists there.
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|
Figure 1-1:
Datais
stored in an
Excel
spreadsheet
using a flat-
table format.
|

Now, in the one-dimensional spreadsheet world, this data typically would be
stored in a flat table, like the one shown in Figure 1-1.

A B C D E F

1 CustomerlD CustomerName InvoiceNumber | InvoiceDate | Cluantit\f| UnitPrice
2 |BAKERSEMO0001 Baker's Emporium Inc. ORDST1025 5/8/2005 1 19.95
3 |BAKERSEMO0001 Baker's Emporium Inc. ORDST1025 5/8/2005 5 1759.95
4 |BAKERSEMO001 Baker's Emporium Inc. ORDST1025 5/8/2005 4 9.95
5 |BAKERSEMO001 Baker's Emporium Inc. STDINV2251 4/12/2007 4 9.95
& |AARONFITO001 Aaron Fitz Electrical ORDST1026 5/8/2005 5 9.95
7 |AARONFITO001 Aaron Fitz Electrical ORDST1026 5/8/2005 3 1759.95
& |AARONFITO001 Aaron Fitz Electrical ORDST1026 5/8/2005 2 79.95
9 |AARONFITO001 Aaron Fitz Electrical STDINV2252 4/12/2007 3 1759.95
10 |AARONFITO001 Aaron Fitz Electrical STDINV2252 4/12/2007 5 9.95
11 |METROPOLO001  Metropolitan Fiber Systems ORD1002 5/7/2004 1 9.95
12 |AARONFITO001 Aaron Fitz Electrical INV1024 2/10/2004 1 119.95

3 |AARONFITOO0L Aaron Fitz Electrical INV1025 2/15/2004 1 109.95
14 |LECLERCO001 LeClerc & Associates ORDPH1005 5/10/2004 2 189.95
15 |MAGNIFICO001 Magnificent Office Images ORD1000 5/8/2004 1 359.95
16 [HOLLINGCOO001 Holling Communications Inc. ORD1001 5/10/2004 2 59.95
17 |MAHIERSTONGT  Mahler State |iniversity NBNST1008 s/10/2004 1 599995

Because customers have more than one invoice, the customer information
(in this example, CustomerID and CustomerName) has to be repeated. This
causes a problem when that data needs to be updated.

For example, imagine that the name of the company Aaron Fitz Electrical
changes to Fitz and Sons Electrical. Looking at Figure 1-1, you see that mul-
tiple rows contain the old name. You would have to ensure that every row
containing the old company name is updated to reflect the change. Any rows
you miss will not correctly map back to the right customer.

Wouldn'’t it be more logical and efficient to record the name and information
of the customer only one time? Then, rather than have to write the same cus-
tomer information repeatedly, you could simply have some form of customer
reference number.

This is the idea behind relationships. You can separate customers from
invoices, placing each in their own tables. Then you can use a unique identi-
fier (such as CustomerID) to relate them together.

Figure 1-2 illustrates how this data would look in a relational database. The
data would be split into three separate tables: Customers, InvoiceHeader,
and InvoiceDetails. Each table would then be related using unique identifiers
(CustomerID and InvoiceNumber, in this case).
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Customers InvoiceHeader InvoiceDetails
* * ®
? CustomerID InvoiceDate J—‘ InvoiceNumber
CustomerName |, | InvoiceNumber Quantity
CustomerID UnitPrice

The Customers table would contain a unique record for each customer. That
way, if you need to change a customer’s name, you would need to make the
change in only that record. Of course, in real life, the Customers table would
include other attributes, such as customer address, customer phone number,
and customer start date. Any of these other attributes could also be easily
stored and managed in the Customers table.

The most common relationship type is a one-to-many relationship. That is,

for each record in one table, one record can be matched to many records in
a separate table. For example, an invoice header table is related to an invoice
detail table. The invoice header table has a unique identifier: Invoice Number.
The invoice detail will use the Invoice Number for every record representing
a detail of that particular invoice.

Another kind of relationship type is the one-to-one relationship: For each
record in one table, one and only one matching record is in a different table.
Data from different tables in a one-to-one relationship can technically be
combined into a single table.

Finally, in a many-to-many relationship, records in both tables can have any
number of matching records in the other table. For instance, a database at a
bank may have a table of the various types of loans (home loan, car loan, and
so on) and a table of customers. A customer can have many types of loans.
Meanwhile, each type of loan can be granted to many customers.

If your head is spinning from all this database talk, don’t worry. You don’t
need to be an expert database modeler to use Power Pivot. But it’s important
to understand these concepts. The better you understand how data is stored
and managed in databases, the more effectively you'll leverage Power Pivot
for reporting.

vww . allitebooks.cond
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Chapter 2
Introducing Power Pivot

In This Chapter
Getting to know the Internal Data Model
Activating the Power Pivot add-in
Linking to Excel data

Managing relationships

0 ver the past decade or so, corporate managers, eager to turn impos-
sible amounts of data into useful information, drove the business
intelligence (BI) industry to innovate new ways of synthesizing data into
meaningful insights. During this period, organizations spent lots of time and
money implementing big enterprise reporting systems to help keep up with
the hunger for data analytics and dashboards.

Recognizing the importance of the Bl revolution and the place that Excel
holds within it, Microsoft proceeded to make substantial investments in
improving Excel’s BI capabilities. It specifically focused on Excel’s self-service
BI capabilities and its ability to better manage and analyze information from
the increasing number of available data sources.

The key product of that endeavor was essentially Power Pivot (introduced in
Excel 2010 as an add-In). With Power Pivot came the ability to set up relation-
ships between large, disparate data sources. For the first time, Excel analysts
were able to add a relational view to their reporting without the use of prob-
lematic functions such as VLOOKUPS. The ability to merge data sources with
hundreds of thousands of rows into one analytical engine within Excel was
groundbreaking.

With the release of Excel 2016, Microsoft incorporated Power Pivot directly
into Excel. The powerful capabilities of Power Pivot are available out
of the box!

In this chapter, you get an overview of those capabilities by exploring the key
features, benefits, and capabilities of Power Pivot.
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Understanding the Power Pivot
Internal Data Model

At its core, Power Pivot is essentially a SQL Server Analysis Services engine
made available by way of an in-memory process that runs directly within
Excel. Its technical name is the xVelocity analytics engine. However, in Excel,
it’s referred to as the Internal Data Model.

Every Excel workbook contains an Internal Data Model, a single instance of
the Power Pivot in-memory engine. The most effective way to interact with
the Internal Data Model is to use the Power Pivot Ribbon interface, which
becomes available when you activate the Power Pivot Add-In.

The Power Pivot Ribbon interface exposes the full set of functionality you
don’t get with the standard Excel Data tab. Here are a few examples of func-
tionality available with the Power Pivot interface:

»* You can browse, edit, filter, and apply custom sorting to data.

» You can create custom calculated columns that apply to all rows in the
data import.

» You can define a default number format to use when the field appears in
a pivot table.

» You can easily configure relationships via the handy Graphical
Diagram view.

* You can choose to prevent certain fields from appearing in the Pivot
Table Field List.

As with everything else in Excel, the Internal Data Model does have limita-
tions. Most Excel users will not likely hit these limitations, because Power
Pivot’s compression algorithm is typically able to shrink imported data to
about one-tenth its original size. For example, a 100MB text file would take up
only approximately 10MB in the Internal Data Model.

Nevertheless, it’s important to understand the maximum and configurable
limits for Power Pivot Data Models. Table 2-1 highlights them.
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Table 2-1

Limitations of the Internal Data Model

Object

Specification

Data model size

In 32-bit environments, Excel workbooks are sub-
ject to a 2GB limit. This includes the in-memory
space shared by Excel, the Internal Data Model,
and add-ins that run in the same process.

In 64-bit environments, there are no hard limits
on file size. Workbook size is limited only by
available memory and system resources.

Number of tables in the data
model

No hard limits exist on the count of tables.
However, all tables in the data model cannot
exceed 2,147,483,647 bytes.

Number of rows in each table
in the data model

1,999,999,997

Number of columns and calcu-
lated columns in each table in
the data model

The number cannot exceed 2,147,483,647 hytes.

Number of distinct values in a
column

1,999,999,997

Characters in a column name

100 characters

String length in each field

It's limited to 536,870,912 bytes (512MB),
equivalent to 268,435,456 Unicode characters
(256 mega-characters).

Data model size

In 32-bit environments, Excel workbooks are sub-
jectto a 2GB limit. This includes the in-memory
space shared by Excel, the Internal Data Model,
and add-ins that run in the same process. In
64-bit environments, no hard limits on file size
exist. Workbook size is limited only by available
memory and system resources.

Number of tables in the data
model

No hard limits exist on the count of tables.
However, all tables in the data model cannot
exceed 2,147,483,647 bytes.

Number of rows in each table
in the data model

1,999,999,997

Number of columns and calcu-
lated columns in each table in
the data model

The number cannot exceed 2,147,483,647 bytes.

Number of distinct values in a
column

1,999,999,997

(continued)
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Table 2-1 (continued)

Object Specification
Characters in a column name 100 characters
String length in each field It's limited to 536,870,912 bytes (512MB),

equivalent to 268,435,456 Unicode characters
(256 mega-characters).

Data model size In 32-bit environments, Excel workbooks are sub-
jectto a 2GB limit. This includes the in-memory
space shared by Excel, the Internal Data Model,
and add-ins that run in the same process.

Activating the Power Pivot Add-In

As mentioned earlier in this chapter, the Power Pivot Ribbon interface is
available only when you activate the Power Pivot Add-In. The Power Pivot
Add-In does not install with every edition of Office. For example, if you have
Office Home Edition, you cannot see or activate the Power Pivot Add-In and
therefore cannot have access to the Power Pivot Ribbon interface.

As of this writing, the Power Pivot Add-In is available to you only if you have
one of these editions of Office or Excel:

v Office 2013 or 2016 Professional Plus: Available only through
volume licensing

v Office 365 Pro Plus: Available with an ongoing subscription to
Office365.com

v Excel 2013 or Excel 2016 Stand-alone Edition: Available for purchase
via any retailer

If you have any of these editions, you can activate the Power Pivot add-in by
following these steps:
1. Open Excel and look for the Power Pivot tab on the Ribbon.

If you see the tab, the Power Pivot add-in is already activated. You can
skip the remaining steps.

2. Go to the Excel Ribbon and choose File=> Options.

3. Choose the Add-Ins option on the left, and then look at the bottom
of the dialog box for the Manage drop-down list. Select COM Add-Ins
from that list, and then click Go.



4. Look for Microsoft Office Power Pivot for Excel in the list of available

COM add-ins, and select the check box next to this option. Click OK.

5. If the Power Pivot tab does not appear in the Ribbon, close Excel

and restart.

After installing the add-in, you should see the Power Pivot tab on the Excel

Ribbon, as shown in Figure 2-1.

Figure 2-1:
When the
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Since Excel 2010 was released, Microsoft has
made several versions of the Power Pivot add-
in available for download. Starting with Excel
2013, the add-in has been included out of the
box with Excel. The bottom line is that differ-
ent versions of Power Pivot are now being
used, each designed to work with different ver-
sions of Excel. This situation obviously leads to
some compatibility considerations you should
be aware of.

You have to be careful when sharing Power
Pivot workbooks in environments where some
members of your audience are using earlier
versions of Excel (Excel 2010, for example)

A word on compatibility

and others are using later versions of Excel.
Opening and refreshing a workbook that con-
tains a Power Pivot model created with an
older version of the Power Pivot add-in triggers
an automatic upgrade of the underlying model.
After this happens, users with older versions of
the add-in can no longer use the workbook.

As a general rule, Power Pivot workbooks cre-
ated in a version of Excel that is equal to or less
than your version should give you no problems.
However, you cannot use Power Pivot work-
books created in a version of Excel greater than
your version.
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Linking Excel Tables to Power Pivot

|
Figure 2-2:
You want to
use Power
Pivot to
analyze the
data in the
Customers,
Invoice-
Header, and
Invoice-
Details
worksheets.
|

The first step in using Power Pivot is to fill it with data. You can either import
data from external data sources or link to Excel tables in your current work-
book. I cover importing data from external data sources in Chapter 3. For
now, let me start this walkthrough by showing you how to link three Excel
tables to Power Pivot.

You can find the sample file for this chapter on this book’s companion web-
site at www . dummies.com/go/excelpowerpivotpowerqueryfd in the
workbook named Chapter 2 Samples.xIsx.

In this scenario, you have three data sets in three different worksheets:
Customers, InvoiceHeader, and InvoiceDetails (see Figure 2-2).

A B C D E F G
1 |CustomerlD CustomerName Address Country |(ity |State ‘Zip
2 |DOLUSCO0001  Dollis Cove Resort 765 Kingway Canada Charlottetown PEI C1A1W3
3 |GETAWAYIODDO1L Getaway Inn 234 E Cannon Ave. USA Saginaw M 48605

Customers InvoiceHeader InvoiceDetails (-E-

A B & D
1 InvoiceDate ‘InvoiceNumber CustomerlD
2 5/8/2005 ORDST1025 BAKERSEMOO01
3 4/12/2007 STDINV2251 BAKERSEMOO01

Customers InvoiceHeader InvoiceDetails

A B = D E
1 |InvoiceNumber |l1uantity |Unit(ost UnitPrice
2 |ORDST1022 1 59.29 119.95
3 |ORDST1015 1 3290.55 6589.95

Customers InvoiceHeader InvoiceDetails

The Customers data set contains basic information, such as CustomerID,
Customer Name, and Address. The InvoiceHeader data set contains data that
points specific invoices to specific customers. The InvoiceDetails data set
contains the specifics of each invoice.

To analyze revenue by customer and month, it’s clear that you first need to
somehow join these three tables together. In the past, you would have to go
through a series of gyrations involving VLOOKUP or other clever formulas.
But with Power Pivot, you can build these relationships in just a few clicks.
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|
Figure 2-3:
Convert the
data range
into an

Excel table.
|

|
Figure 2-4:
Give your
newly cre-
ated Excel
table a
friendly
name.
|

Preparing Excel tables

When linking Excel data to Power Pivot, best practice is to first convert the
Excel data to explicitly named tables. Although not technically necessary,
giving tables friendly names helps track and manage your data in the Power
Pivot data model. If you don’t convert your data to tables first, Excel does it
for you and gives your tables useless names like Tablel, Table2, and so on.

Follow these steps to convert each data set into an Excel table:

1. Go to the Customers tab and click anywhere inside the data range.
2. Press Ctrl+T on the keyboard.
This step opens the Create Table dialog box, shown in Figure 2-3.

Create Table | ? i:hl
Where is the data for your table?
=SAS1:SGS103 E=5)

¥| My table has headers

oK ]| Cancel |

3. In the Create Table dialog box, ensure that the range for the table
is correct and that the My Table Has Headers check box is selected.
Click the OK button.

You should now see the Table Tools Design tab on the Ribbon.

4. Click the Table Tools Design tab, and use the Table Name input to give
your table a friendly name, as shown in Figure 2-4.

This step ensures that you can recognize the table when adding it to the
Internal Data Model.

5. Repeat Steps 1 through 4 for the Invoice Header and Invoice Details

data sets.
Table Tools
Design
Table Name: Summarize with PivotTable
Customers E‘E Remove Duplicates
‘2 Resize Table % Convert to Range
Properties Tools
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|
Figure 2-5:
The Power
Pivot
window
shows all
the data that
exists in
your data
model.
|
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Adding Excel Tables to the data model

After you convert your data to Excel tables, you're ready to add them to the
Power Pivot data model. Follow these steps to add the newly created Excel
tables to the data model using the Power Pivot tab:

1. Place the cursor anywhere inside the Customers Excel table.

2. Go to the Power Pivot tab on the Ribbon and click the Add to Data
Model command.

Power Pivot creates a copy of the table and opens the Power Pivot window,
shown in Figure 2-5.

B | BEHS + | PowerPivot for ... Table Tools
Home Design Advanced Linked Table
o Data Type
B b & [ B o
= ol Format
Paste From From Data From Other  Existing Refresh | PivotTable
Database = Service Sources  Connections
Clipboard Get External Data Formatting
- 13
- - - -
DOLLISCO0001  Dollis Cove Resort 765 Kingway Canada Charlottetown
GETAWAYI0001  Getaway Inn 234 ECann... USA Saginaw
HOMEFURNOOO1 Home Furnishings Lim... 234 Herita... USA Midland
JOHNSONKO0001 Johnson, Kimberly 56785.42... USA Rockford
KELLYCONODO01  Kelly Consulting 123 Yeo Australia Melbourne
AAARISUCCTANNT Manchactar Cuitac [=w AT TN aTx) LA Lafaunttn
s Customers
Record: W A 36 of 102 b oM

Although the Power Pivot window looks like Excel, it’s a separate program
altogether. Notice that the grid for the Customers table has no row or column
references. Also notice that you cannot edit the data within the table. This
data is simply a snapshot of the Excel table you imported.

Additionally, if you look at the Windows taskbar at the bottom of the screen,
you can see that Power Pivot has a separate window from Excel. You can
switch between Excel and the Power Pivot window by clicking each respec-
tive program on the taskbar.

Repeat Steps 1 and 2 in the preceding list for your other Excel tables: Invoice
Header, Invoice Details. After you’ve imported all your Excel tables into the
data model, the Power Pivot window will show each dataset on its own tab,
as shown in Figure 2-6.
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|
Figure 2-6:
Each table
you add to
the data
model is
placed on

its own tab
in Power
Pivot.
|

MBER
é&
&

A\

3

= ] <+ | PowerPivot for ... Table Tools
Home Design Advanced Linked Table

e b & B &
D =7 Loy Format
Paste From From Data From Other  Existing Refresh | PivotTable
Database -~ Service Sources  Connections
Clipboard Get External Data Formatting
- F
v - v -
DOLLISCO0001  Dollis Cove Resort 765 Kingway Canada Charlottetown
GETAWAYIDDO1  Getaway Inn 234 ECann... USA Saginaw
HOMEFURNOOO1 Home Furnishings Lim... 234 Herita... USA Midland
JOHNSONK0001 Johnson, Kimberly 56785.42... USA Rockford
KELLYCONO0001  Kelly Consulting 123 Yeo Australia Melbourne
AAARI/UCCSTANANT  Adanchackar Quitac o ATV Na 2N LgA Lafasrndtm
=2 Customers |== InvoiceDetails |82 InvoiceHeader
Record: W A 36 of 102 FoH

The tabs in the Power Pivot window shown in Figure 2-6 have a Hyperlink
icon next to the tab names, indicating that the data contained in the tab is a
linked Excel table. Even though the data is a snapshot of the data at the time
you added it, the data automatically updates whenever you edit the source
table in Excel.

Creating relationships between
Power Pivot tables

At this point, Power Pivot knows that you have three tables in the data model
but has no idea how the tables relate to one another. You connect these
tables by defining relationships between the Customers, Invoice Details, and
Invoice Header tables. You can do so directly within the Power Pivot window.

If you've inadvertently closed the Power Pivot window, you can easily reopen
it by clicking the Manage command button on the Power Pivot Ribbon tab.

Follow these steps to create relationships between your tables:
1. Activate the Power Pivot window and click the Diagram View com-

mand button on the Home tab.

The Power Pivot screen you see shows a visual representation of all
tables in the data model, as shown in Figure 2-7.

You can move the tables in Diagram view by simply clicking and
dragging them.
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|
Figure 2-7:
Diagram
view allows
you to see
all tables in
the data
model.
|

|
Figure 2-8:
To create a
relationship,
you simply
click and
drag aline
between the
fields in
your tables.
|
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Data Type : Text SortAtoZ

]

Q Format : Text SortZto A
Table Clear All Sort by Find
$- % » %8 s% Clear Sort  Filters Column
Formatting Sort and Filter Find

AutoSum

Create KPI

Calculations

[ Customers [ InvoiceHeader

[ CustomerlD [ InvoiceDate

[ CustomerName M InvoiceNumber
[ Address
M Country

[ City

M CustomeriD

[ state
MM Zip

Data |Diagram| Show |Calculatio
View | Wi -

[ InvoiceDetails
1 InvoiceNumber
M Quantity
[ UnitCost
M UnitPrice

The idea is to identify the primary index keys in each table and connect
them. In this scenario, the Customers table and the Invoice Header table
can be connected using the CustomerID field. The Invoice Header and
Invoice Details tables can be connected using the InvoiceNumber field.

2. Click and drag a line from the CustomerID field in the Customers table
to the CustomerID field in the Invoice Header table, as demonstrated

in Figure 2-8.

3. Click and drag a line from the InvoiceNumber field in the Invoice
Header table to the InvoiceNumber field in the Invoice Details table.

Data Type : Text Sort Ato 7 H E AutoSum a3
J Format : Text SortZto A Create KFI f‘
wotTable Clear Al Sort by Find Data |Diagram| Show |Calculation
$- % » 0% ClearSort  Fiiters  Column view | View |Hidden| Area
Formatting Sort and Filter Find Calculations View
A Customers EE A InvoiceHeader F InvoiceDetails
[ Customerl [ InvoiceDate E InvoiceNumber
m (ustomer:;h M InvoiceNumber [ Quantity
M Address \ [0 CustomeriD M UnitCost
[ Country jéél e [ UnitPrice
M city
[ State
[ Zip




|
Figure 2-9:
When you
create rela-
tionships,
the Power
Pivot
diagram
shows

join lines
between
tables.
|
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At this point, your diagram will look similar to Figure 2-9. Notice that

Power Pivot shows a line between the tables you just connected. In database

terms, these are referred to as joins.

I Customers

] CustomeriD

[ CustomerName

[ InvoiceHeader

[ InvoiceDate

[ InvoiceNumber

[ InvoiceDetails

[ InvoiceNumber

29

[T Address M CustomerlD ! 1 [ Quantity
[ Country - [ UnitCost
[T City [ unitPrice
[ state

[ Zip

The joins in Power Pivot are always one-to-many joins. This means that when
a table is joined to another, one of the tables has unique records with unique
index numbers, while the other can have many records where index numbers
are duplicated.

A common example, illustrated in Figure 2-9, is the relationship between
the Customers table and the Invoice Header table. In the Customers table,
you have a unique list of customers, each with its own, unique identifier. No
CustomerID in that table is duplicated. The Invoice header table has many
rows for each CustomerID; each customer can have many invoices.

Notice that the join lines have arrows pointing from a table to another table.
The arrow in these join lines always points to the table that has the dupli-
cated unique index.

To close the diagram and return to seeing the data tables, click the Data View
command in the Power Pivot window.

Managing existing relationships

If you need to edit or delete a relationship between two tables in your data
model, you can do so by following these steps:

1. Open the Power Pivot window, select the Design tab, and then select
the Manage Relationships command.
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Figure 2-10:
Use the
Manage
Relation-
ships dialog
box to edit
or delete
existing
relation-
ships.

Figure 2-11:
Use the Edit
Relationship
dialog box
to adjust the
tables and
field names
that define
the selected
relationship.
|
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@&
&

2. In the Manage Relationships dialog box, shown in Figure 2-10, click
the relationship you want to work with and click Edit or Delete.

Manage Relationships E@
[Creale ] iEdit l [Delete ]

Active Table 1 Cardinality Filter Direction Table 2

Yes Invoice Details [InvoiceMumber] | Manyto One (1) | << To InvoiceDetails InvoiceHeader [InvoiceNumber]

InvoiceHeader [CustomerlD] Many to One (*:1) Customers [CustomerlD]

Close

3. If you clicked Edit, the Edit Relationship dialog box appears, as
shown in Figure 2-11. Use the drop-down and list box controls on this
form to select the appropriate table and field names to redefine the

. .
relationship.

Edit Relationship @é]
Table 1 Table 2
M Customers] -
Columns: Columns:
5 Address
] InvoiceDate [ City
=1 InvoiceNumber [ Country

[ CustomerName

[ State

[ Zip

*———f0—1

Active OK Cancel

In Figure 2-11, you see a graphic of an arrow between the list boxes. The
graphic has an asterisk next to the list box on the left, and a number 1 next to
the list box on the right. The number 1 basically indicates that the model will
use the table listed on the right as the source for a unique primary key.
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Every relationship must have a field that you designate as the primary key.
Primary key fields are necessary in the data model to prevent aggregation
errors and duplications. In that light, the Excel data model must impose some
strict rules around the primary key.

You cannot have any duplicates or null values in a field being used as the pri-
mary key. So the Customers table (refer to Figure 2-11) must have all unique
values in the CustomerID field, with no blanks or null values. This is the only
way that Excel can ensure data integrity when joining multiple tables.

At least one of your tables must contain a field that serves as a primary
key — that is, a field that contains only unique values and no blanks.

Using the Power Pivot data
model in reporting

After you define the relationships in your Power Pivot data model, it’s essen-
tially ready for action. In terms of Power Pivot, action means analysis with a

pivot table. In fact, all Power Pivot data is presented through the framework

of pivot tables.

In Chapter 3, you dive deep into the workings of pivot tables. For now, dip
just a toe in and create a simple pivot table from your new Power Pivot
data model:

1. Activate the Power Pivot window, select the Home tab, and then click
the Pivot Table command button.

2. Specify whether you want the pivot table placed on a new worksheet
or an existing sheet.

3. Build out the needed analysis just as you would build out any other
standard pivot table, using the Pivot Field List.

The pivot table shown in Figure 2-12 contains all tables in the Power Pivot
data model. In this configuration, you essentially have a powerful cross-table
analytical engine in the form of a familiar pivot table. Here, you can see that
you're calculating the average unit price by customer.

31
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Row Labels ~ | Average of UnitPrice . )
Aaron Fitz Electrical sn  PivotTable Fields v
Adam Park Resort $640 ACTIVE ALL
Advanced Paper Co. 3192 Choose fields to add to report: o -
Advanced Tech Satellite System 963
American Science Museum $157 Search Jo)
Associated Insurance Company $325
Astor Suites 51,583 i = Customers Y
s | Atmore Retirement Center 540 ) .
. b [ InvoiceDetails
- Baker's Emporium Inc. S$601
Flgure 2-12: Blue Yonder Airlines 5856 I+ B InvoiceHeader -
You now Boyle's Country Inn's $610
have a Breakthrough Telemarketing S864 Drag fields between areas below:
Power |castle Inn Resort $120 )
Pivot-driven |Central Communications LTD S769 FILTERS Il COLUMNS
pivottable Central Distributing $125
that Central llinois Hospital $1,705 = ROWS 5 VALUES
aggregates Communication Connections $127 CustomerName hd Average of UnitPrice v
Computerized Phone Systems $120
across mul- Contoso, Ltd. 58,912
tiple tables. Country View Estates 5129 Defer Layout Update
I | Ccdlic S Decnrt €190

In the days before Power Pivot, this analysis would have been a bear

to create. You would have had to build VLOOKUP formulas to get from
Customer Number to Invoice Number, and then another set of VLOOKUP
formulas to get from Invoice Numbers to Invoice Details. And after all that
formula building, you still would have had to find a way to aggregate the data
to the average unit price per customer.



Chapter 3
The Pivotal Pivot Table

In This Chapter
Getting to know pivot tables
Laying out the geography of a pivot table
Building your first pivot table
Creating top and bottom reports
Understanding, creating, and formatting slicers
Sprucing up slicers with customization
Controlling multiple pivot tables with slicers

Using timeline slicers

LVhen creating Power Pivot data models, you will have to use some
form of pivot table structure to expose the data in those models

available to your audience.

Pivot tables have a reputation for being complicated, but if you’re new to
pivot tables, rest easy. This chapter gives you the fundamental understand-
ing you need in order to analyze and report on the data in your Power Pivot
data model. After completing this introduction, you’ll be pleasantly surprised
at how easy it is to create and use pivot tables.

You can find the sample files for this chapter on this book’s companion website
at www.dummies.com/go/excelpowerpivotpowerqueryfd in the work-
books named Chapter 3 Samples.xlsx and Chapter 3 Slicers.xlsx.

Introducing the Pivot Table

A pivot table is a robust tool that allows you to create an interactive view
of your dataset, commonly referred to as a pivot table report. With a pivot
table report, you can quickly and easily categorize your data into groups,
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summarize large amounts of data into meaningful analyses, and interactively
perform a wide variety of calculations.

Pivot tables get their name from the way they allow you to drag and drop
fields within the pivot table report to dynamically change (or pivof) perspec-
tive and give you an entirely new analysis using the same data source.

Think of a pivot table as an object you can point at your dataset. When you
look at your dataset through a pivot table, you can see your data from differ-
ent perspectives. The dataset itself doesn’t change, and it’s not connected to
the pivot table. The pivot table is simply a tool you're using to dynamically
change analyses, apply varying calculations, and interactively drill down to
the detail records.

The reason a pivot table is so well suited for reporting is that you can refresh
the analyses shown through the pivot table by simply updating the dataset
that it points to. You can set up the analysis and presentation layers only
one time; then, to refresh the reporting mechanism, all you have to do is
click a button.

Let’s start this exploration of pivot tables with a lesson on the anatomy of a
pivot table.

Defining the Four Areas
of a Pivot Table

A pivot table is composed of four areas. The data you place in these areas
defines both the utility and appearance of the pivot table. Take a moment to
understand the function of each of these four areas.

Values area

The values area, as shown in Figure 3-1, is the large, rectangular area below
and to the right of the column and row headings. In the example in Figure 3-1,
the values area contains a sum of the values in the Sales Amount field.

The values area calculates and counts data. The data fields that you drag and
drop there are typically those that you want to measure — fields, such as
Sum of Revenue, Count of Units, or Average of Price.



|
Figure 3-1:
The values
areaofa
pivot table
calculates
and counts
data.
|

|
Figure 3-2:
The row
area ofa
pivot table
gives you
arow-
oriented
perspective.
|
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Region | (all) - |

Sales Amount Segment | v

Market *| Accessories Bikes Clothing Components
Australia 23,974 1,351,873 43,232 203,791
Canada 119,303 11,714,700 383,022 2,246,255
Central 46,551 6,782,978 155,874 947,448
France 48,942 3,597,879 129,508 871,125
Germany 35,681 1,602,487 75,593 337,787
Northeast 51,246 5,690,285 163,442 1,051,702
Northwest 53,308 10,484,495 201,052 1,784,207
Southeast 45,736 6,737,556 165,689 959,337
Southwest 110,080 15,430,281 364,099 2,693,568
United Kingdom 43,180 3,435,134 120,225 712,588

Values area

Row area

The row area is shown in Figure 3-2. Placing a data field into the row area
displays the unique values from that field down the rows of the left side of
the pivot table. The row area typically has at least one field, although it’s pos-
sible to have no fields.

|Region | (Al |~ |
Sales Amount Segment |~
Market - | Accessories Bikes Clothing Components
Australia 23,974 1,351,873 43,232 203,791
Canada 115,303 11,714,700 383,022 2,246,255
Central 46,551 6,782,978 155,874 947,448
France 48,942 3,597,879 129,508 871,125
Germany 35,681 1,602,487 75,593 337,787
Northeast 51,246 5,690,285 163,442 1,051,702
Northwest 53,308 10,484,495 201,052 1,784,207
Southeast 45,736 6,737,556 165,689 959,337
Southwest 110,080 15,430,281 364,099 2,693,568
United Kingdom 43,180 3,435,134 120,225 712,588
Row area

The types of data fields that you would drop here include those that you
want to group and categorize, such as Products, Names, and Locations.
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|
Figure 3-3:
The column
area ofa
pivot table
givesyou a
column-
oriented
perspective.
|

Column area

The column area is composed of headings that stretch across the top of
columns in the pivot table.

As you can see in Figure 3-3, the column area stretches across the top of the
columns. In this example, it contains the unique list of business segments.

Placing a data field into the column area displays the unique values from that
field in a column-oriented perspective. The column area is ideal for creating a
data matrix or showing trends over time.

Column area
|Regi0n | (Al I~ |
Sales Amount Segment |~
Market ~| Accessories Bikes Clothing  Components
Australia 23,974 1,351,873 43,232 203,791
Canada 119,303 11,714,700 383,022 2,246,255
Central 46,551 5,782,978 155,874 947,448
France 48,542 3,597,879 129,508 871,125
Germany 35,681 1,602,487 75,593 337,787
Mortheast 51,246 5,690,285 163,442 1,051,702
Morthwest 53,308 10,484,495 201,052 1,784,207
Southeast 45,736 6,737,556 165,689 959,337
Southwest 110,080 15,430,281 364,099 2,693,568
United Kingdom 43,180 3,435,134 120,225 712,588

Filter area

The filter area is an optional set of one or more drop-down lists at the top of
the pivot table. In Figure 34, the filter area contains the Region field, and the
pivot table is set to show all regions.

Placing data fields into the filter area allows you to filter the entire pivot table
based on your selections. The types of data fields that you might drop here
include those that you want to isolate and focus on; for example, Region, Line
of Business, and Employees.



|
Figure 3-4:
The filter
area allows
you to easily
apply filters
to the pivot
table report.
|
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Filter area

|
|Region | (All} - IJ
Sales Amount Segment |~
Market v | Accessories Bikes Clothing Components
Australia 23,974 1,351,873 43,232 203,791
Canada 115,303 11,714,700 383,022 2,246,255
Central 46,551 6,782,978 155,874 947,448
France 48,942 3,597,879 129,508 871,125
Germany 35,681 1,602,487 75,593 337,787
Mortheast 51,246 5,690,285 163,442 1,051,702
Northwest 53,308 10,484,495 201,052 1,784,207
Southeast 45,736 6,737,556 165,689 959,337
Southwest 110,080 15,430,281 364,099 2,693,568
United Kingdom 43,180 3,435,134 120,225 712,588

Creating Your First Pivot Table

Now that you have a good understanding of the basic structure of a pivot
table, it’s time to try your hand at creating your first pivot table.

A\

|
Figure 3-5:
Start a pivot
table via the
Insert tab.
|

You can find the sample file for this chapter on this book’s companion website.

Follow these steps:

1. Click any single cell inside the data source; it’s the table you use to
feed the pivot table.

If you're following along, the data source would be the table found on
the Sample Data tab.

2. Select the Insert tab on the Ribbon. Here, find the PivotTable icon,
as shown in Figure 3-5. Choose PivotTable from the drop-down list
beneath the icon.

“ Home Insert

> [ —

PivotTable Recommended Table

l} PivotTables

Tables
D13

A B
SubRegion
United States
United States
United States
United States

i

1 |Region

2 |North America
3 |North America
4 |North America
North America

'l L

Page Layout

0 &g

Pictures Online

Formulas

L&' Shap

45 Smarf

Pictures @i+ Scree

INust

C
Market
Southeast
Southeast
Southeast
Southeast

L

rations

vww . allitebooks.cond
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Figure 3-6:
The Create
PivotTable
dialog box.
|
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This step opens the Create PivotTable dialog box, as shown in Figure 3-6.
As you can see, this dialog box asks you to specify the location of the
source data and the place where you want to put the pivot table.

Create PivotTable A
Choose the data that you want to analyze
@ Select a table or range
Table/Range: | ‘Sample Data'ISASL:SNS60920 s
Use an external data source
Connection name:
Choose where you want the PivotTable report to be placed
@ New Worksheet
Existing Worksheet
Location: =
Choose whether you want to analyze multiple tables
Add this data to the Data Model

Notice that in the Create PivotTable dialog box, Excel makes an attempt
to fill in the range of your data for you. In most cases, Excel gets this
right. However, always make sure that the correct range is selected.

Also note in Figure 3-6 that the default location for a new pivot table is
New Worksheet. This means your pivot table is placed in a new work-
sheet within the current workbook. You can change this by selecting the
Existing Worksheet option and specifying the worksheet where you want
the pivot table placed.

. Click OK.

At this point, you have an empty pivot table report on a new worksheet.
Next to the empty pivot table, you see the PivotTable Fields dialog box,
shown in Figure 3-7.

The idea here is to add the fields you need into the pivot table by

using the four drop zones found in the PivotTable Field List: Filters,
Columns, Rows, and Values. Pleasantly enough, these drop zones cor-
respond to the four areas of the pivot table described at the beginning of
this chapter.

If clicking the pivot table doesn’t open the PivotTable Fields dialog box,
you can manually open it by right-clicking anywhere inside the pivot
table and selecting Show Field List.

Now, before you go wild and start dropping fields into the various drop
zones, you should ask yourself two questions: “What am | measuring?”

and “How do I want to see it?” The answers to these questions give you
some guidance when determining which fields go where.
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Figure 3-7:
The Pivot-
Table Fields

dialog box.
|
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A B C D E F G H |
PivotTable Fields Tx
Choose fields to add to report: -
To build 2 report choose fields Search pel
fram the PivofTakle Field List
Region -
SubRegion
==

— Market

Customner

Business Segment

Category

Model
Color hd

Drag fields between areas below:

FILTERS COLUMNS

ROWS VALUES

Defer Layout Update

For your first pivot table report, measure the dollar sales by market.
This automatically tells you that you need to work with the Sales
Amount field and the Market field.

How do you want to see that? You want markets to be listed down the
left side of the report and the sales amount to be calculated next to each
market. Remembering the four areas of the pivot table, you need to add
the Market field to the Rows drop zone and add the Sales Amount field
to the Values drop zone.

4. Select the Market check box in the list, as shown in Figure 3-8.

Now that you have regions in the pivot table, it’s time to add the
dollar sales.

5. Select the Sales Amount check box in the list, as shown in Figure 3-9.

Selecting a check box that is non-numeric (text or date) automatically
places that field into the row area of the pivot table. Selecting a check
box that is numeric automatically places that field in the values area of
the pivot table.

What happens if you need fields in the other areas of the pivot table?
Well, rather than select the field’s check box, you can drag any field
directly to the different drop zones.

One more thing: When you add fields to the drop zones, you may find

it difficult to see all the fields in each drop zone. You can expand the
PivotTable Fields dialog box by clicking and dragging the borders of the
dialog box.
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|
Figure 3-8:
Selectthe
Market
check box.
|

|
Figure 3-9:
Add the
Sales
Amount field
by selecting
its check
box.
|

A B C D E F G H
1
2 PivotTable Fields M
3 |Row labels |~
4 Australia i Choose fields to add to report: -
5 |Canada ook
& Central — £
7 France Region <
i | Germany SubRegion
9 Northeast v Market -
10 Northwest ustomer
11 |Southeast Business Segment
12 Southwest Category
13 United Kingdom Model
14 Grand Total Color -
15
15 Drag fields between areas below:
17
FILTERS COLUMNS
18
13
20
21 ROWS T VALUES
22 Mariket -
23
A B [oF D E F G

1
2 PivotTable Fields v
3 Rowlabels |~ Sum of Sales Amount
4 |australia 1622869.422 Choose fields to add to report: =
£ Canada 1446228015 o e
& Central 7932851.609
7 France 4647454.207 ' T -
3 Germany 2051547.728 za:ﬂs‘“ﬁ‘
3 Northeast 6956673.913 Flesened

ListPrice
10 Northwest 12523062.94

UnitPrice
11 |Southeast 7908318.256

OrderQty
12 Southwest 18598026.98 | e maing =
13 United Kingdom 4311126.886 %
14 Grand Total 81015212.09 MORETABLES.. b
15
16 Drag fields between areas below:
” FILTERS COLUMNS
18
19
20
21 ROWS. ¥ VALUES
22 Market = Sum of Sales Amount ~
23

As you can see, you have just analyzed the sales for each market in just five
steps! That’s an amazing feat, considering that you start with more than
60,000 rows of data. With a little formatting, this modest pivot table can
become the starting point for a management report.

Changing and rearranging a pivot table

Now, here’s the wonderful thing about pivot tables: You can add as many
layers of analysis as made possible by the fields in the source data table.
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Say that you want to show the dollar sales that each market earned by busi-
ness segment. Because the pivot table already contains the Market and Sales
Amount fields, all you have to add is the Business Segment field.

So, simply click anywhere on the pivot table to reopen the PivotTable Fields
dialog box, and then select the Business Segment check box. Figure 3-10 illus-
trates what the pivot table should look like now.

A E c D E F G

1
2 PivotTable Fields M
3 |Row Labels ~ I5um of Sales Amount
4 Spustralia . 1622869.422  Choose fields to add to report: -
5 Accessories 23973.9186

N Search Pel
[ Bikes 1351872.837
7 Clothing 432316124 =t =
il Components 2037910536 SubRegion
9 = Canada 14463280.15 || Market
10 Accessories 119302.5429 Custemer
1 Bikes 11714700.47 v Business Segment -
12 Clothing 383021.7229 ategory
13 Components 2246255.419 Model
14 =cCentral 7932851.609 Color e
15 Accessories 46551.211
16 Bikes 6782978.335 Drag fields between areas below:
17 Clothing 155873.9547 FILTERS COLUMNS
18 Components 947448.1091
15 =France 4647454.207
20 Accessories 48941.5643
21 Bikes 3597879.394 ROWS VALUES
2 Clothing 129508.0548 Market « |[+] |[ 5um of Sales Amount *
23 Components 871125.1938 Business Segment ¥ | =
24 =Germany 2051547.729

If clicking the pivot table doesn’t open the PivotTable Fields dialog box, you
can manually open it by right-clicking anywhere inside the pivot table and
selecting Show Field List.

Imagine that your manager says that this layout doesn’t work for him. He
wants to see business segments displayed across the top of the pivot table
report. No problem: Simply drag the Business Segment field from the Rows
drop zone to the Columns drop zone. As you can see in Figure 3-11, this
instantly restructures the pivot table to his specifications.

Adding a report filter

Often, you're asked to produce reports for one particular region, market, or
product. Rather than work hours and hours building separate reports for
every possible analysis scenario, you can leverage pivot tables to help create
multiple views of the same data. For example, you can do so by creating a
region filter in the pivot table.
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Figure 3-11:
Your
business
segments
are now
column
oriented.
|
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1
2
3
4
5
B
7
g
9

10

A B c

Sum of Sales Amount _ICqumn Labels ~

Row Labels ~ | Accessories Bikes
Australia 23973.9186 1351872.837
Canada 119302.5429 11714700.47
Central 46551.211 6782978.335
France 48941.5643 3597879.354
Germany 35681.4552 1602487.163
Northeast 51245.8881 5650284.732
Northwest 53308.4547 10484495.02
Southeast 45736.1077 ©6737555.913
Southwest 110075.5882 15430280.58
United Kingdom 43180.2218 3435134.262
Grand Total 578000.9525 66827668.7

[u] E F G H
PivotTable Fields T
Clothing ~ Choose fields to add to report: -
43231.6
S
agsoony o=t P
155873.9
Region P
129508.0, SubRegion
755925 ) Market
163441.7 Customer
201052.0 [/ Business Segment
165689.0 [ | Category
364098.8 Model
120224.8 Color -
1801734..
Drag fields between areas below:
FILTERS COLUMNS
Business Segment ¥
ROWS T VALUES
Market A Sum of Sales Amount +

Click anywhere on the pivot table to reopen the PivotTable Fields dialog box,
and then drag the Region field to the Filters drop zone. This adds a drop-
down selector to the pivot table, shown in Figure 3-12. You can then use this
selector to analyze one particular region at a time.

A B [« [n] E F G
1 |Region |North America vY. . .
2 PivotTable Fields T
3 Sum of Sales Amount Column Labels ~ X
R . Choose fields to add to report: A
4 |Row Labels - | Accessories Bikes
5 |Canada 119302.5429 11714700 [c_. ., )
E | Central 46551.211 6782978,
7 |Northeast 51245.8881 5690284. |v| Region -
& |Northwest 53308.4547 1048449: SubRegion
9 Southeast 45736.1077 6737555, |v| Market
10 |Southwest 110079.5882 1543028( Customer
11 |Grand Total 426223.7926 5684029t |/ Business Segment
12 Category
13 Model
14 Color hd
I
18 Drag fields betw bel
- rag fielas between areas pelow:
Figure 3-12: |16
. . 17
USIng prOt o FILTERS COLUMMNS
Region i Business Segrnent &
tablesto |1g g g
analyze |20 -
. e ROWS T VALUES
reg|0ns. bl Market - Sum of Sales Amount
I
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Keeping the pivot table fresh

In Hollywood, it’s important to stay fresh and relevant. As boring as the pivot
tables may seem, they’ll eventually become the stars of your reports. So it’s
just as important to keep your pivot tables fresh and relevant.

As time goes by, your data may change and grow with newly added rows
and columns. The action of updating your pivot table with these changes is
refreshing your data.

The pivot table report can be refreshed by simply right-clicking inside the
pivot table report and selecting Refresh, as shown in Figure 3-13.

|
Figure 3-13: 1 |Region Ncrt}'n&meri"lé_a —Yl »
X 2 B Copy
Refreshlng 3 |Sum of Sales Amount Column Labe¢ =] Format Cells...
the pivot 4 |Row Labels | Accessories [ pefech g Components Grand Total
taple | ? Canada 119303 ) 7229 2246255.419 14463280.15
5 |Central 4655 19547 947448.1091 7932851.609
captures | ; |northeast 51245 7X Remoye "Region 7566 1051701536 6956673.914
changes | & |Northwest 53308 [[g Field Settings... 10324 1784207.435 132523062.34
made to 9 |Southeast 4573¢ PivotTable Options., 10453 959237.1902 7908318.256
10 |Southwest 110075 18347 2693567.976 18598026.98
dat E  Show Field List
your data. |11 |Grand Total 4262235 . ____'7.347 09682517.665 68382213.85
|

Sometimes, you're the data source that feeds your pivot table changes in
structure. For example, you may have added or deleted rows or columns
from the data table. These types of changes affect the range of the data
source, not just a few data items in the table.

In these cases, performing a simple Refresh of the pivot table won’t do. You
have to update the range being captured by the pivot table. Here’s how:

1. Click anywhere inside the pivot table to select the PivotTable Tools
context tab on the Ribbon.

2. Select the Analyze tab on the Ribbon.

3. Click Change Data Source, as shown in Figure 3-14.
The Change PivotTable Data Source dialog box appears.

4. Change the range selection to include any new rows or columns (see
Figure 3-15).

5. Click OK to apply the change.
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Figure 3-14:
Changing
the range
that feeds

the pivot
table.

|
|
Figure 3-15:
Select the
new range
that feeds
the pivot

table.
|

PivotTable Tools
Analyze Design
) b T
2 » B B IR
Refresh Change Data  Clear Select  Move Fields, Items,
Source - =~ PivotTable & Sets~
Change Data Source... Calculation|
po2
Change PivotTable Data Source ‘ ? .
Choose the data that you want to analyze
@ Select a table or range
Table/Range: |‘Sample Data 1SASL:SNS50920 =]
Use an external data source
Connection name:

Customizing Pivot Table Reports

The pivot tables you create often need to be tweaked to get the look and feel
you're looking for. In this section, [ cover some of the options you can adjust
to customize your pivot tables to suit your reporting needs.

Changing the pivot table layout

Excel gives you a choice in the layout of the data in a pivot table. The three
layouts, shown side by side in Figure 3-16, are the Compact Form, Outline
Form, and Tabular Form. Although no layout stands out as better than

the others, I prefer using the Tabular Form layout because it seems easi-
est to read and it’s the layout that most people who have seen pivot tables
are used to.

The layout you choose affects not only the look and feel of your reporting
mechanisms but also, possibly, the way you build and interact with any
reporting models based on your pivot tables.
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Compact Form Layout Qutline Form Layout Tabular Form Layout

Row Labels |7 Sales Market -7| Segment |~ Sales Market -7/ Segment | ~ | Sales
= Australia 1622869.422 = Australia 1622869.422 =Australia  Accessories  23973.9186
Accessories  23973.9186 Accessories 239739186 Bikes 1351872 837
Bikes 1351672.837| Bikes 1351872.837 Clothing 43231.6124
Clothing 43231.6124 Clothing 43231.6124 Components  203791.0536
Components  203791.0536 Components  203791.0536 Australia Total 1622869.422
= Canada 14463280.15 = Canada 14463280.15 =Canada Accessories  119302.6429
Accessories  119302.5429 Accessories 1193025429 Bikes 11714700.47
Bikes 11714700 47| Bikes 11714700 47 Clothing 383021.7229
Clothing 383021.7229 Clothing 383021.7229 Components  2246255.419
Components  2246255.419 Components  2246255.419 Canada Total 14463280.15
=iCentral 7932851.609 = Central 7932851.609 =ICentral Accessories 46551211
Accessories 46551.211 Accessories 46651.211 Bikes 6782978.335
Bikes 6782978.335 Bikes 6752978.335 Clothing 155573.9547
Clothing 155873.9547| Clothing 155873.9547 Components 947448 1091
I Comporents 947448.1091 Components 9474481091 Central Total 7932851.609
. =/France 4647454.207 = France 4647454.207 = France Accessories  48941.5643
Figure 3-16: Accessories 469416643 Accessories 43941 5643 Bikes 3597879 304
The thl’ee B\ke§ 3597879.3%4 Blke§ 3597879.394 Clothing 129508.0548
Clothing 129508.0548 Clothing 129508.0548 Components  871125.1938
Components  871125.1938 Components 8711251938 France Total 4647454.207
IayOUts fOr a = Germany 2051547.729 = Germany 2051547.729 =Germany Accessories 35681.4552
pivot table Accessories 356814552 Accessories 356814552 Bikes 1602487 163
Bikes 1602487 163 Bikes 1602487163 Clothing 75592 5945
repOI’t, Clathing 75592 5945 Clothing 755926945 Components  337786.516
Components  337786.516 Components  337786.516 Germany Total 2051547.729

|

Changing the layout of a pivot table is easy. Follow these steps:

1. Click anywhere inside the pivot table to select the PivotTable Tools

context tab on the Ribbon.

2. Select the Design tab on the Ribbon.
3. Click the Report Layout icon and choose the layout you like. See

Figure 3-17.

v| Row Headers

Report  Blank

| Column Headers Banded Colurnns
Layout = Rows~
yle Options
E Show in Compact Form
Ii Show in Qutline Form L
|
Figure 317: E Show in Tabular Form
Changing by
the |ay0ut of Repeat All [tem Labels
the pivot
table. Ij Do Not Repeat [tem Labels

PivotTable Tools

Analyze Design

Banded Rows
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Figure 3-18:
Right-click
any value in
the target
field to
select the
Value Field
Settings
option.
|

3

Customizing field names

Notice that every field in the pivot table has a name. The fields in the row,
column, and filter areas inherit their names from the data labels in the
source table. The fields in the values area are given a name, such as Sum of
Sales Amount.

Sometimes you might prefer the name Total Sales instead of the unattractive

default name, such as Sum of Sales Amount. In these situations, the ability to

change your field names is handy. To change a field name, follow these steps:
1. Right-click any value within the target field.

For example, if you want to change the name of the field Sum of Sales
Amount, right-click any value under that field.

2. Select Value Field Settings, as shown in Figure 3-18.

3 |Rofw Labels ~ [sum of sales Amourt |
4 | 5 Australia 1622869.2 2 Copy
5 Accessories 23973.91 ] Format Cells..
B Bikes 1351872.¢ Number Format...
7 Clothi 43231.61]
othing [& Refresh
g Components 203791.0%
9 |=Canada 14463280
10 Accessories 119302.54 X Remove "Sum of Sales Amount’
" Bikes 11714700 L
Summarize Values By 4
12 Clothing 383021.7: Show Val . N
13| Components 2246255.4 o aluEs As
14| =Central 7932851.¢ @ Value Field Settings...
15 Accessories 465512 PivotTable Options...
16| Bikes 67829785 B 5w Field List
17 Clonthing 155873 95

The Value Field Settings dialog box appears.

Note that if you were changing the name of a field in the row area or
column area, this selection is Field Settings.

3. Enter the new name in the Custom Name input box, shown in
Figure 3-19.

4. Click OK to apply the change.

If you use the name of the data label used in the source table, you receive
an error. For example, if you rename Sum of Sales Amount as Sales Amount,
you see an error message because there’s already a Sales Amount field in
the source data table. Well, this is kind of lame, especially if Sales Amount is
exactly what you want to name the field in your pivot table.
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Figure 3-19:
Use the
Custom

Name input

box to
change the
name of
the field.

Value Figld Settings | P (S

Source Name: Sales Amount

Custom Mame: |Total Sales

Summarize Values By | Show Values As

Summarize value field by

Choose the type of calculation that you want to use to summarize
data from the selected field

m|»

]
3
o
a
a
1

To get around this, you can name the field and add a space to the end of the
name. Excel considers Sales Amount (followed by a space) to be different
from Sales Amount. This way, you can use the name you want and no one will
notice that it’s any different.

Appluing numeric formats to data fields

Numbers in pivot tables can be formatted to fit your needs; that is, formatted
as currency, percentage, or number. You can easily control the numeric for-
matting of a field using the Value Field Settings dialog box. Here’s how:

1. Right-click any value within the target field.

For example, if you want to change the format of the values in the Sales
Amount field, right-click any value under that field.

2. Select Value Field Settings.

The Value Field Settings dialog box appears.
3. Click the Number Format button.

The Format Cells dialog box opens.

4. Apply the number format you desire, just as you typically would on
your spreadsheet.

5. Click OK to apply the changes.

After you set the formatting for a field, the applied formatting persists,
even if you refresh or rearrange the pivot table.

b7



48 Part I: Supercharged Reporting with Power Pivot

Changing summary calculations

When creating the pivot table report, Excel, by default, summarizes your data
by either counting or summing the items. Rather than choose Sum or Count,
you might want to choose functions, such as Average, Min, Max, for exam-
ple. In all, 11 options are available, including

v Sum: Adds all numeric data.

v Count: Counts all data items within a given field, including numeric-,
text-, and date-formatted cells.

v Average: Calculates an average for the target data items.

1 Max: Displays the largest value in the target data items.

v Min: Displays the smallest value in the target data items.

v Product: Multiplies all target data items together.

»* Count Nums: Counts only the numeric cells in the target data items.

v stdDevP and StdDev: Calculates the standard deviation for the target
data items. Use StdDevP if your dataset contains the complete popula-
tion. Use StdDev if your dataset contains a sample of the population.

v VarP and Var: Calculates the statistical variance for the target data
items. Use VarP if your data contains a complete population. If your
data contains only a sampling of the complete population, use vVar to
estimate the variance.

You can easily change the summary calculation for any given field by taking
the following actions:

1. Right-click any value within the target field.
2. Select Value Field Settings.
The Value Field Settings dialog box appears.

3. Choose the type of calculation you want to use from the list of calcula-
tions. See Figure 3-20.

4. Click OK to apply the changes.
‘x&“\BEﬁ . . .
& Did you know that a single blank cell causes Excel to count instead of sum?
That’s right: If all cells in a column contain numeric data, Excel chooses Sum.
If only one cell is either blank or contains text, Excel chooses Count.
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Source Name: Sales Amount
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Be sure to pay attention to the fields that you place into the values area of
the pivot table. If the field name starts with Count Of, Excel is counting the
items in the field instead of summing the values.

Suppressing subtotals

Notice that every time you add a field to the pivot table, Excel adds a sub-
total for that field. At times, however, the inclusion of subtotals either
doesn’t make sense or simply hinders a clear view of the pivot table report.
For example, Figure 3-21 shows a pivot table in which the subtotals inundate
the report with totals that hide the real data you're trying to report.

A B [~ [u] E
1 |Region -T|SubRegion T |Market ~ |Business Segment | ¥ |Sum of Sales Amount
2 =/North America ='United States = Central Accessories 46,551
3 Bikes 6,782,978
4 Clothing 155,874
5 Components 947,448
[ Central Total 7,932,852
7 SINortheast Accessories 51,246
] Bikes 5,690,285
9 Clothing 163,442
10 Components 1,051,702
11 Northeast Total 6,956,674
12 = Northwest Accessories 53,308
13 Bikes 10,484,495
14 Clothing 201,052
15 Components 1,784,207
16 Northwest Total 12,523,063
17 =ISoutheast Accessories 45,736
18 Bikes 6,737,556
19 Clothing 165,689
20 Components 959,337
21 Southeast Total 7,908,318
22 =ISouthwest Accessories 110,080
23 Bikes 15,430,281
24 Clothing 364,099
25 Components 2,693,568
26 Southwest Total 18,598,027
27 United States Total 53,918,934
28 North America Total 53,918,934
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Removing all subtotals at one time
You can remove all subtotals at one time by taking these actions:

1. Click anywhere inside the pivot table to select the PivotTable Tools
context tab on the Ribbon.
2. Select the Design tab on the Ribbon.

3. Click the Subtotals icon and select Do Not Show Subtotals, as shown in

Figure 3-22.
PivotTable Tools
Analyze Design
l___ u E \;‘ ¥| Row Heade|
I | Subtotals Grand Report Blank v Column He
- = Totals~  Layout~ Rows~
Figure 3-22: l
Use the Do ’_‘ Do Not Show Subtotals
Not Show : S
Subtotals =::| Show all Subtotals at Bottom of Group
optionto | __
remove all =-=| Show all Subtotals at Top of Group
subtotals at
one time.
|

As you can see in Figure 3-23, the same report without subtotals is much

more pleasant to review.

A B C o] E
1 |Region -T|SubRegion -T|Market ~ | Business Segment | ~ |Sum of Sales Amount
2 = North America =Z'United States =ICentral Accessories 46,551
3 Bikes 6,782,978
4 Clothing 155,874
5 Components 947,448
3 = Northeast Accessories 51,246
7 Bikes 5,690,285
B8 Clothing 163,442
9 Components 1,051,702
10 =INorthwest Accessories 53,308
I | Bikes 10,484,495
- 12 Clothing 201,052
Flgure 3-23: | Components 1,784,207
The report 14 =ISoutheast Afzcessuries 45,736
X 15 Bikes 6,737,556
Shown In |16 Clothing 165,689
. 17 Components 959,337
Flgure 3'21r 18 =ISouthwest Acceisnries 110,080
WithOUt 19 Bikes 15,430,281
20 Clothing 364,099
subtotals. |z Components 2,693,568
E—— 22 Grand Total 53,918,934




Figure 3-24:
Choose the
None option
to remove
subtotals for
one field.
|
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Removing the subtotals for only one field

Maybe you want to remove the subtotals for only one field? In such a case,
you can take the following actions:

1. Right-click any value within the target field.
2. Select Field Settings.
The Field Settings dialog box appears.

3. Choose the None option under Subtotals, as shown in Figure 3-24.

4. Click OK to apply the changes.

Field Settings (2 e
Source Mame: Business Segment
Custom Name: |Business Segment

Subtotals & Filters | Layout &Print
Subtotals
Automatic
'@%vng
"Custom
Select one or more functions:
Product
Filter
Indude new items in manual filtter

Removing grand totals
In certain instances, you may want to remove the grand totals from the pivot
table. Follow these steps:

1. Right-click anywhere on the pivot table.

2. Select PivotTable Options.

The PivotTable Options dialog box appears.
3. Click the Totals & Filters tab.
4. Click the Show Grand Totals for Rows check box to deselect it.

5. Click the Show Grand Totals for Columns check box to deselect it.



52 Part I: Supercharged Reporting with Power Pivot

|
Figure 3-25:
To remove
Bikes

from this
analysis ...
|

Showing and hiding data items

A pivot table summarizes and displays all records in a source data table.

In certain situations, however, you may want to inhibit certain data items
from being included in the pivot table summary. In these situations, you can
choose to hide a data item.

In terms of pivot tables, hiding doesn’t mean simply preventing the data item
from being shown on the report. Hiding a data item also prevents it from
being factored into the summary calculations.

In the pivot table illustrated in Figure 3-25, [ show sales amounts for all
business segments by market. In this example, [ want to show totals with-
out taking sales from the Bikes segment into consideration. In other words,
[ want to hide the Bikes segment.

A B C
1 Market ~ |Business Segment | v |Sum of Sales Amount
2 = Australia Accessories 523,974
3 Bikes $1,351,873
4 Clothing 543,232
[ Components $203,791
6 |Australia Total 31,622,369
7 =canada Accessories $119,303
8 Bikes $11,714,700
q Clothing $383,022
0 Components $2,246,255
11 canada Total 514,463,280
12 | =Central Accessories $46,551
13 Bikes 46,782,978
14 Clothing $155,874
15 Components $947,448
16 Central Total $7,932,852
17 SlErance Acrossorie: 4R 947

You can hide the Bikes Business Segment by clicking the Business Segment
drop-down arrow and deselecting the Bikes check box, as shown in
Figure 3-26.

After you click OK to close the selection box, the pivot table instantly recal-
culates, leaving out the Bikes segment. As you can see in Figure 3-27, the
Market total sales now reflect the sales without Bikes.

You can just as quickly reinstate all hidden data items for the field. You
simply click the Business Segment drop-down arrow and click the Select All
check box, as shown in Figure 3-28.



|
Figure 3-26:
...deselect
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|

Figure 3-27:
The analysis
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|
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A B G
1 Market ~ |Business Segment | ¥ | Sum of Sales Amount
2 |=/8] SotAtoZ $23,974
3 El SortZto A 51,351,873
9 More Sort Options... $42,232
5 £203,791
B AL $1,622,869
7= Label Filters 3 $119,303
a Value Filters 3 $11,714,700
9 $383,022
10 sereh L $2,246,255
11 /ca (Select Al $14,463,280
Accessories
12 |E 346,551
13 lathing $6,782,978
14 Components 5155374
15 $947,448
16 |Ce $7,932,852
17 |E 548,942
14 $3,597,879
14 $129,508
20 ok | [ cance $871,125
21 |Fri $4,647,454
a0 A i &ac o9
A B G
1 |Market - |Business Segment |-T| Sum of Sales Amount
2 | =Australia Accessories $23,974
3 Clothing 543,232
4 Components $203,791
5 |Australia Total $270,997
B | =Canada Accessories $119,303
7 Clothing $383,022
3 Components $2,246,255
9 |Canada Total $2,748,580
10 | = Central Accessories 546,551
11 Clothing $155,874
12 Components $947,448
13 |Central Total 51,149,873
14 | ZiEran A ri 242 947

Hiding or showing items without data

By default, the pivot table shows only data items that have data. This inher-
ent behavior may cause unintended problems for your data analysis.

Look at Figure 3-29, which shows a pivot table with the SalesPeriod field in
the row area and the Region field in the filter area. Note that the Region field
is set to (All) and that every sales period appears in the report.
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Figure 3-28:
Clicking the
Select All
check box
forces all
data items

in that field
to become
unhidden.
|

|
Figure 3-29:
All sales
periods are
showing.
|

A B c
1 |Market + |Business Segment |-T|Sum of Sales Amount
2 |2 8] SortAtoZ $23,974
3 Zl sotZtoA $43,232
5 Meore Sort Options... $203,791
5 |Au $270,997
E Y. Clear Filter From "Business Segment” $119,303
7 Label Filters 3 4383,022
a Value Filters » $2,246,255
9 |Ca 52,748,580
10]s|_, B2 L $46,551
1| | $155,874
12 i::issorles $947,448
13 |Ce lothing $1,149,873
14 | = Compaonents 548,942
15 4129,508
16 $871,125
17 |Fri 51,049,575
18 |E 535,681
19 575,593
o0 ok | [ cance $337,787
21 |Ge . $443,061
A B

1 |Region (All) v

2

3 |SalesPeriod ~ Sum of Sales Amount

4 01/01/08 $713,230

5 02/01/08 $1,900,797

B 03/01/08 $1,455,282

7 04/01/08 $883,011

8 05/01/08 $2,269,722

9 06/01/08 $1,137,250

10 07/01/08 $2,411,569

11 n2/n1/02 <2 /15926

If you choose Europe in the filter area, only a portion of all the sales periods
is shown (see Figure 3-30). The pivot table shows only those sales periods
that apply to the Europe region.

From a reporting perspective, it isn’t ideal if half the year’s data disappears
every time customers select Europe.

Here’s how you can prevent Excel from hiding pivot items without data:

1. Right-click any value within the target field.
In this example, the target field is the SalesPeriod field.



Figure 3-30:
Filtering for
the Europe
region
causes cer-
tain sales
periods to
disappear.
|

Figure 3-31:
Click the
Show ltems
with No
Data option
to force
Excel to
display all
data items.
|

A B

1 Region Europe b
2

3 SalesPeriod ~ Sum of Sales Amount
4 07/01/08 $180,241
5 08/01/08 $448,373
B 09/01/08 $373,122
7 10/01/08 §119,384
8 11/01/08 $330,026
9 12/01/08 $254,011
10 01/01/09 §71,313
11 n2/n1/na SIEA AT

2. Select Field Settings.
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The Field Settings dialog box appears.
3. Select the Layout & Print tab in the Field Settings dialog box.

4. Select the Show Items with No Data option, as shown in Figure 3-31.

5. Click OK to apply the change.

-
Field Settings

=

Source Name: SalesPeriod

Custom Name: | SalesPeriod

Subtotals & Filters | Layout &Print |

Layout

Show item labels in outliine form

Display subtotals at the top of each group

@ Show jtem labels in tabular form

[ Repeat item labels

[] insert blank line after each item label

Print

[] insert page break after each item

Display labels from the next field in the same column (compact form)

MNumber Format OK

] [ Cancel
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Figure 3-32:
All sales
periods are
now dis-
played, even
if there is no
data to be
shown.
|

As you can see in Figure 3-32, after you choose the Show Items with No Data
option, all sales periods appear whether the selected region had sales that
period or not.

Now that you’re confident that the structure of the pivot table is locked, you
can use it to feed charts and other components on your report.

A B
1 Region Europe b

SalesPeriod | * | Sum of Sales Amount
01/01/08
02/01/08
03/01/08
04/01/08
05/01/08
06/01/08
07/01/08 $180,241
08/01/08 $448,373
09/01/08 §373.122

=0 0 s ) N b L R

]

Sorting the pivot table

By default, items in each pivot field are sorted in ascending sequence based
on the item name. Excel gives you the freedom to change the sort order of
the items in the pivot table.

Like many actions you can perform in Excel, you have lots of different ways
to sort data within a pivot table. The easiest way is to apply the sort directly
in the pivot table. Here’s how:

1. Right-click any value within the target field — the field you need

to sort.

In the example shown in Figure 3-33, you want to sort by Sales Amount.
2. Select Sort and then select the sort direction.

The changes take effect immediately and persist while you work with the
pivot table.



|
Figure 3-33:
Applying a
sortto a
pivot table
field.

Chapter 3: The Pivotal Pivot Table

4 |Bib-shorts | $168,003 |
5 |Bike Racks $200,077 (& Copy
6 |Bottlesand Cages 57,555 Format Cells...
7 |Bottom Brackets $51,826 Mumber Format...
A Brakes 66,062
S l__: Refresh
9 |Caps $31,824
10 |Chains 39,386 Sort » | 21 Sort Smallest to Largest
11 |Cleaners $11,300 25 Remove "Sum of Sales Amount” %, Sert Largest to Smallest
]| Cranksets $204,065 Summarize Values By 4 More Sort Options..
13 |Derailleurs $70,263 ) _
14 |Forks $77,069 ~ onowValuesAs '
15 |Gloves $211,942 *= Show Details
16 |Handlebars $170,657 [if, Value Field Settings...

Understanding Slicers

Figure 3-34:
Default pivot
table Filter
fields do not
work
together to
limit filter
selections.
|

Slicers allow you to filter your pivot table in a way that’s similar to the way Filter
fields filter a pivot table. The difference is that slicers offer a user-friendly inter-
face, enabling you to better manage the filter state of your pivot table reports.

As useful as Filter fields are, they have always had a couple of drawbacks.

First of all, Filter fields are not cascading filters — the filters don’t work
together to limit selections when needed. For example, in Figure 3-34, you
can see that the Region filter is set to the North region. However, the Market
filter still allows you to select markets that are clearly not in the North region
(California, for example). Because the Market filter is not in any way limited
based on the Region Filter field, you have the annoying possibility of select-
ing a market that could yield no data because it’s not in the North region.

A B C
1
2 Region North -
3 Market (All) n
4 Prodv |Search P
5 Years i A
6 Baltimare
7 Ship[ - Buffalo -
- Canada
9 Feb - Charlotte
10 Mar - Chicago
11 Apr - Dakotas
12 May - Dallas
- Denver =
13| Jun A !
14 Jul | [ Select Multiple Items
15 Aug
16 Sep OK ] [ Cancel ]
17 Oct rapues
18 LA FaRY 21 2546
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Another drawback is that Filter fields don’t provide an easy way to tell what
exactly is being filtered when you select multiple items. In Figure 3-35, you
can see an example. The Region filter has been limited to three regions:
Midwest, North, and Northeast. However, notice that the Region filter value
shows (Multiple Items). By default, Filter fields show (Multiple Items) when
you select more than one item. The only way to tell what has been selected
is to click the drop-down menu. You can imagine the confusion on a printed
version of this report, in which you can’t click down to see which data items
make up the numbers on the page.

A B C
1
2 Region (Multiple ltems) e
3 Marke 5.0 P
4 Produ
5 Years
6
—— T Ship [
g Jan Mortheast
Figure 3-35: | o e =
eb [ southeast
Filter fields | 10 Mar  -[]Southwest
show the |11 Apr  Llwest
phrase |12 May
(Mu|t|p|e 13 Jun Select Multiple frems
14 Jul
|temS) 15 Aug OK ] I Cancel
Whengver 16 Sep —
multiple |17 Oct 511,345
selections |18 Nov 1,311,642
are made. |19 Dec 1,250,069
—— | 2] Grand Total 10,969,303

By contrast, slicers don’t have these issues. Slicers respond to one another.
As you can see in Figure 3-36, the Market slicer visibly highlights the rel-
evant markets when the North region is selected. The rest of the markets are
muted, signaling that they are not part of the North region.

I
. Region = E || Market =
Figure 3-36:
. Canada Midwest North Dakotas Great Lakes il
Slicers work
MNortheast South Southeast Baltimore Buffalo
together to =
Southwest West California Canada =
show you
relevant Ship Date ~ Revenue
. Jan 61,111
data items | .., 69,617
based on | mar 265,264
your Apr 86,056
. May 67,749
selection. | jun 177,452
—— 78298
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When selecting multiple items in a slicer, you can easily see that multiple
items have been chosen. In Figure 3-37, you can see that the pivot table
is being filtered by the Midwest, North, and Northeast regions. No more
(Multiple Items).

Region = % || Market i=
| Canada Midwest Morth Baltimore Buffalo i
Figure 3_37 Northeast South Southeast Chicago Dakotas
S"CEI'S doa Southwest West Great Lakes Kansas City =
better ]0b at Ship Date ~ Revenue
diS |a in Jan 431,794
P V g Feb 1,142,718
multiple | ., 697,451
item | Aapr 510,333
H M 1,405,497
selections. | M
Jun 586,846
| Ll AT7 /A1

Creating a Standard Slicer

Enough talk. It’s time to create your first slicer. Just follow these steps:

1. Place the cursor anywhere inside the pivot table, and then go up to
the Ribbon and click the Analyze tab. There, click the Insert Slicer
icon, shown in Figure 3-38.

PivotTable Tools
EEE— Developer Power Pivat TEAM Analyze Design

Figure 3-38: == o gy iy

Insertlng a Insert Insert Filter Refresh Change Data  Clear Select  Move
slicer. Slicer Timeline Connections - Source~ - *  PivotTable
Filter Data Adions

This step opens the Insert Slicers dialog box, shown in Figure 3-39.
Select the dimensions you want to filter. In this example, the Region and
Market slicers are created.

2. After the slicers are created, simply click the filter values to filter the
pivot table.

As you can see in Figure 3-40, clicking Midwest in the Region slicer not
only filters the pivot table, but the Market slicer also responds by high-
lighting the markets that belong to the Midwest region.
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Figure 3-39:
Select the
dimensions
for which
you want
slicers
created.
|

Figure 3-40:
Select the
dimensions
you want fil-
tered using
slicers.
|

A\

Insert Slicers |M
[¥]Region
[V Market
[ state
|| Customer Name
[7] Account Manager
[F]PONumber
[ Order Date
[ ship Date
[Tinternet Order
[ Product Category
[T Product Name
[ Quantity
[ sale Amount
[F]Equipment Cost
[ Quarters
[Mvears
{L} l Cancel
Ship Date - Revenue Region A4 Market =
Jan 136,939 g o
Feb 488,700 Canada Chicago
Mar 223,268 Midwest Kansas City i
Apr 319,675 MNorth Omaha [
May 645,427
Jun 291,476 Mortheast = Tulsa
Jul 224,076 South Baltimore
Aug 522,341 Southeast Buffalo
Sep 613,202
Oct 246,529 Southwest Califarnia
Nov 475,655 West - Canada -
Dec 557,068
Grand Total 4,744,556
You can also select multiple values by holding down the Ctrl key on the
keyboard while selecting the needed filters. In Figure 3-41, I held down
the Ctrl key while selecting Baltimore, California, Charlotte, and Chicago.
This highlights not only the selected markets in the Market slicer but
also their associated regions in the Region slicer.

To clear the filtering on a slicer, simply click the Clear Filter icon on the

target slicer, as shown in Figure 3-42.




Figure 3-41:
The fact that
you can see

the current

filter state
gives slicers
a unique
advantage
over Filter
fields.
|

Figure 3-42:
Clearing the
filters on a
slicer.
|

Getting Fancy with Slicer Customizations
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Ship Date ~ | Revenue Region /= Market = %
Jan 767,777 Mid : o Balt pr
Feb 1,181,050 dwes atimore
Mar 1,443,527 Northeast Buffalo
Apr 1,207,014 Southeast California
May 1,536,345 W 1 Canad
Jun 1,520,544 5 3 anada
Jul 1,905,681 Canada Charlotte
Aug 2,573,320 North Chicago
Sep 2,817,887 -
Oct 1,518,105 South Dakotas
Nov 2,115,237 Southwest - Dallas -
Dec 2,562,649
Grand Total 21,155,134
Region = Market = %
Midwest i Baltimore ‘L\’
Mortheast Buffalo l
Southeast Califarnia
West E Canada
Canada Charlotte
MNorth Chicago
South Dakotas
Southwest i Dallas -

The following sections cover a few formatting adjustments you can make to
your slicers.

Size and placement

A slicer behaves like a standard Excel shape object in that you can move it
around and adjust its size by clicking it and dragging its position points; see
Figure 3-43.

You can also right-click the slicer and select Size and Properties. This brings
up the Format Slicer pane (see Figure 3-44), allowing you to adjust the size of
the slicer, how the slicer should behave when cells are shifted, and whether

the slicer should appear on a printed copy of your report.

01
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|
Figure 3-43:
Adjust the
slicer size
and place-
ment by
dragging its
position
points.
|

Figure 3-44:
The Format
Slicer pane
offers more
control over
how the
slicer
behavesin
relation to
the work-
sheetit's on.
|

Region
Midwest &
Mortheast E
Southeast
West A
Ship Date - |Revenue
Jan 767,777
Feb 1,181,050
Mar 1,443,527

A 1on7n1a

Format Slicer
[

Height

Width

Scale Height
Scale Width

Lock aspect ratio

[N

PROPERTIES

Move and size with cells

* Move but don't size with cells

Don't move or size with cells
| Print object

¥ Locked

1.53°

362

100%

100%

Data item columns

By default, all slicers are created with one column of data items. You can
change this number by right-clicking the slicer and selecting Size and
Properties. This opens the Format Slicer pane. Under the Position and Layout
section, you can specify the number of columns in the slicer. Adjusting the
number to 2, as shown in Figure 3-45, forces the data items to be displayed in
two columns, adjusting the number to 3 forces the data items to be displayed
in three columns, and so on.
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Figure 3-45:
Adjust the
Number of

Columns
property to
display the
slicer data

items in
more than
one column.
|

|
Figure 3-46:
The Slicer
Settings
dialog box.
|

J K -
Format Slicer ~ &
i
Region i= 4 POSITION AND LAYOUT B
Canada Midwest ‘ Besitg
Morth Northeast Horizontal: 6.55" .
South Southeast Vertical: 0383 .
Southwest West Disable resizing and moving
Layout
Murmber of columns: 2 D%
Button height: 0.2 .
Button width: 1.09° .

Miscellaneous slicer settings

Right-clicking the slicer and selecting Slicer Settings opens the Slicer Settings
dialog box, shown in Figure 3-46. Using this dialog box, you can control the
look of the slicer’s header, how the slicer is sorted, and how filtered items
are handled.

Slicer Settings | P |

Source Name: Region
Mame to use in formulas:  Slicer_Region

Hame: Region
Header
| Display header
Caption: |Region
Item Sorting and Filtering
Hide items with no data
V| Wisually indicate items with no data

@ Ascending [AtoZ)
Descending (£ to A)

¥| Use Custom Lists when sorting /| Show jtems with no data last

V| Show items deleted from the data source

Controlling Multiple Pivot Tables

with

One Slicer

Another advantage you gain with slicers is that each slicer can be tied to
more than one pivot table; that is to say, any filter you apply to your slicer
can be applied to multiple pivot tables.

To connect the slicer to more than one pivot table, simply right-click the
slicer and select Report Connections. This opens the Report Connections
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Figure 3-47:
Choose the
pivot tables
to be filtered
by this
slicer.
|

dialog box, shown in Figure 3-47. Place a check mark next to any pivot table
that you want to filter using the current slicer.

Report Connections (Market) l ? &J
Select PivotTable and PivotChart reports to connedt to this filter
Mame Sheet
[ [F] PivotTables Filtering Multiple PivotTables
1 PivotTable7 Filtering Multiple PivotTables
PivotTable2 Slicer Basics
—

At this point, any filter you apply to the slicer is applied to all connected
pivot tables. Controlling the filter state of multiple pivot tables is a powerful
feature, especially in reports that run on multiple pivot tables.

Creating a Timeline Slicer

|
Figure 3-48:
Inserting a
Timeline
slicer.
|

The Timeline slicer works in the same way a standard slicer does, in that it
lets you filter a pivot table using a visual selection mechanism rather than
the old Filter fields. The difference is that the Timeline slicer is designed to
work exclusively with date fields, providing an excellent visual method to
filter and group the dates in the pivot table.

To create a Timeline slicer, the pivot table must contain a field where all data
is formatted as a date. It’s not enough to have a column of data that contains
a few dates. All values in the date field must be a valid date and format-

ted as such.

To create a Timeline slicer, follow these steps:
1. Place the cursor anywhere inside the pivot table, and then click the

Analyze tab on the Ribbon. There, click the Insert Timeline command,
shown in Figure 3-48.

FivotTable Tools
Developer Power Pivat TEAM Analyze Design
> by e
T [ i 5
Insert  Insert Filter Refresh Change Data  Clear Select  Move
Slicer Timeling Connections - Source - - = PivotTahble
Filt Data Adions




Figure 3-49:
Selectthe
date fields
for which

you want
slicers
created.
|

|
Figure 3-50:
Click a date
selection to
filter the
pivot table
or pivot
chart.
|
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The Insert Timelines dialog box, shown in Figure 3-49, appears, showing
you all available date fields in the chosen pivot table.

Insert Timelines (9 o)
|¥] Order Date
[]5hip Date
ok | [ cance

2. In the Insert Timelines dialog box, select the date fields for which you
want to create the timeline.

After the Timeline slicer is created, you can filter the data in the pivot table
and pivot chart, using this dynamic data-selection mechanism. Figure 3-50
demonstrates how selecting Mar, Apr, and May in the Timeline slicer auto-
matically filters the pivot chart.

Order Date .

Mar - May 2010 MONTHS

2010

JAN FEE  MAR  APR MAY  JUN UL AUG  SEP oct
s s

4 L4

Cost by Month

9,000 k

8,000 k
7,000 k
6,000 k
5,000 k
4,000 k
3,000 k
2,000 k
1,000 k

0k

Mar Apr

May
2010
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Figure 3-51:
You can
expand the
range on the
Timeline
slicerto
include
more data in
the filtered
numbers.
|

<MBER
S

Figure 3-52:
Quickly
switch
among
Quarters,
Years,
Months, and
Days.
|

Figure 3-51 illustrates how you can expand the slicer range with the mouse to
include a wider range of dates in your filtered numbers.

Order Date Y,
Mar- 5ep 2010 IMONTHS
2010
JAN FEB MAR APR MAY JUN JuL AUG SEP OcT
et
4 »

Cost by Month
9,000 k

8,000 k
7,000 k
6,000 k
5,000 k
4,000 k
3,000k
2,000k
1,000 k I

0k

Mar Apr Jul Aug Sep

May Jun
2010

Want to quickly filter the pivot table by quarters? Well, that’s easy with a Timeline
slicer. Simply click the time period drop-down menu and select Quarters. As you
can see in Figure 3-52, you can also switch to Years or Days, if needed.

Timeline slicers are not backward compatible; they are usable only in Excel
2013 and Excel 2016. If you open a workbook with Timeline slicers in Excel
2010 or previous versions, the Timeline slicers are disabled.

Order Date A4
Ql-032011 QUARTERS
2010 2011 2012 YEARS
a1 02 03 04 a1 @@ a3 04 a1 a2 03 08 QUARTERS
e s ) MONTHS I[\\)
: DAYS

Cost by Month
9,000k
8,000k
7,000k
6,000k

5,000k
4,000 k
3,000k
2,000k
1,000k
0Ok

Jan Feb Aug Sep

Mar Apr May Jun Jul
2011




Chapter 4

Using External Data
with Power Pivot

In This Chapter

Importing from relational databases

Importing from flat files

Importing data from other data sources

Refreshing and managing external data connections

’ n Chapter 2, I start an exploration of Power Pivot by showing you how to
load the data already contained within the workbook you’re working on.
But as you discover in this chapter, you're not limited to using only the data
that already exists in your Excel workbook.

Power Pivot has the ability to reach outside the workbook and import data
found in external data sources. Indeed, what makes Power Pivot powerful is
its ability to consolidate data from disparate data sources and build relation-
ships between them. You can theoretically create a Power Pivot data model
that contains some data from a SQL Server table, some data from a Microsoft
Access database, and even data from a one-off text file.

In this chapter, I help you continue your journey by taking a closer look at
the mechanics of importing external data into your Power Pivot data models.

This chapter has no associated sample file. But don’t worry: You can easily
translate the information found here to your own data sources.

Loading Data from Relational Databases

One of the more common data sources used by Excel analysts is the relational
database. It’s not difficult to find an analyst who frequently uses data from
Microsoft Access, SQL Server, or Oracle databases. In this section, I walk you
through the steps for loading data from external database systems.



68 Part I: Supercharged Reporting with Power Pivot

Loading data from SOQL Server

SQL Server databases are some of the most commonly used for the stor-

ing of enterprise-level data. Most SQL Server databases are managed and
maintained by the IT department. To connect to a SQL Server database, you
have to work with your IT department to obtain Read access to the database
you're trying to pull from.

After you have access to the database, open the Power Pivot window and
click the From Other Sources command button on the Home tab. This opens
the Table Import Wizard dialog box, shown in Figure 4-1. There, select the
Microsoft SQL Server option and then click the Next button.

Table Import Wizard [

Connect to a Data Source

You can either create a connection to a data source, or you can use one that lready exists

L Microsoft SQL Server
Create a connection to a SQL Server database. Import tables or views from the
database, or data returned from a guery.
Microsoft SQL Azure J
Create a connection to a SQL Azure database. Import tables or views from the
database, or data returned from a query.
Microsoft SQL Server Parsllel Data Warehouse

Create a connection to a SQL Server Parallel Data Warehouse. Impart tables or
views in the database, or data returned from a query

Microsolt Access
@ Create a connection to a Microsoft Access database. Import tables or views from
the database, or data returned from 2 query.

|
Oracle
Figufe 4-1: -(;- Create a connechion to an Orzacle database. Import tables or views from the
database, or data returned from a query.
0 p en th e Teradata
Table Impor[ -Q- Create a connection to a Teradata database. Import tables or views from the
) database, or data returned from a query.
Wizard and Sybame
sele ct == Create a connection o a Sybase database. Import tables or views from the
i database, or data returned from z guery. i
Microsoft
SQL Server. <Back Nest >
|

The Table Import Wizard now asks for all the information it needs to connect
to your database (see Figure 4-2). On this screen, you need to provide the
information for the options described in this list:

v Friendly Connection Name: The Friendly Name field allows you to spec-
ify your own name for the external source. You typically enter a name
that is descriptive and easy to read.

v Server Name: This is the name of the server that contains the database
you’re trying to connect to. You get this from your IT department when
you gain access. (Your server name will be different from the one shown
in Figure 4-2.)



|
Figure 4-2:
Provide the
basic
information
needed to
connect to
the target
database.
|
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Table Import Wizard |i|é]

Connecttoa Microsoft SQL Server Database

Enter the information reguired to connect to the Microsoft SQL Server database.

Friendly connection name: ‘Mvjd\demure‘.'u'omsjonnectmn
Server name: ou -
Log on to the server

Use Windows Authentication

@ Use SQL Server Authentication

User name: ‘MyLlserName

Passwerd; [~

V| Save my password

Database name: AdventursWorksD\W2012 -
Advanced Test Connection

< Back Finish Cancel

v Log On to the Server: These are your login credentials. Depending on
how your IT department gives you access, you select either Windows
Authentication or SQL Server Authentication. Windows Authentication
essentially means that the server recognizes you by your windows
login. SQL Server Authentication means that the IT department created
a distinct username and password for you. If you're using SQL Server
Authentication, you need to provide a username and password.

v Save My Password: You can select the check box next to Save My
Password if you want your username and password to be stored in the
workbook. Your connections can then remain refreshable when being
used by other people. This option obviously has security consider-
ations, because anyone can view the connection properties and see
your username and password. You should use this option only if your IT
department has set you up with an application account (an account cre-
ated specifically to be used by multiple people).

1~ Database Name: Every SQL Server can contain multiple databases. Enter
the name of the database you're connecting to. You can get it from your
IT department whenever someone gives you access.

After you enter all the pertinent information, click the Next button to see the
next screen, shown in Figure 4-3. You have the choice of selecting from a list
of tables and views or writing your own custom query using SQL syntax. In
most cases, you choose the option to select from a list of tables.
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|
Figure 4-3:
Choose to
select from
a list of
tables and
views.
|

|
Figure 4-4:
The Table
Import
Wizard
offersup a
list of tables
and views.
|
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Table Import Wizard

Rl

Choose Howto Import the Data

You can either import all of the data from tables or views that you specify, or you can write a
query using SQL that specifies the data to import.

@ Select from a list of tables and views to choose the data to import

) \Write a query that will specify the data to import

The Table Import Wizard reads the database and shows you a list of all avail-
able tables and views (see Figure 4-4). Tables have an icon that looks like a
grid, and views have an icon that looks like a box on top of another box.

The idea is to place a check mark next to the tables and views you want to
import. In Figure 4-4, note the check mark next to the FactInternetSales table.
The Friendly Name column allows you to enter a new name that will be used

to reference the table in Power Pivot.

Table Import Wizard

Select Tables and Views

Server. 0OU
Database: Adventureli/orksDWn2012
Tables and Views:

Source Table

FactintemetSalesReas. . | dbo

D D FactProduct inventory dbo
[T]|EE | FactResellerSales dbo
[T1|E2 | FactSalesQuota dbo
|71\ | FactSurveyResponss | dbo
7110 | ProspectiveBuyer dbo
[ | sysdiagrams dbo
I} J vAssocSeqlineftems dbo
=] EJ vAssocSeqOrders dbo
[[1|&! | vDMPrep dbo
[T |l | vTargetMail dbo
[1|@l | vTimeSeres dbo

Select the tables and views that you want to import data from.

Schema Friendly Name

IEIE-_

Filter Details

m

[ Select Reloted Tables | | Preview & Filter |
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Importing tables versus importing views

You may recall from reading Chapter 1 that
views are query objects that are built to extract
subsets of data from database tables based on
certain predefined conditions. (That's a mouth-
full) Views are typically created by someone
familiar with the database as a kind of canned
reporting mechanism that outputs a ready-to-
use data set.

There are pros and cons to importing tables
VErsus views.

Tables come with the benefit of defined rela-
tionships. When you import tables, Power Pivot
can recognize the relationships between the
tables and automatically duplicate the relation-
ships in the data model. Tables are also more
transparent, allowing you to see all the raw
unfiltered data. However, when you import
tables, you have to have some level of under-
standing of the database schema and how the
values within the tables are utilized in context
of the organization’s business rules. In addi-
tion, importing a table imports all the columns
and records; whether you need them or not. To
keep the size of your Power Pivot data model
manageable, this often forces you to take the
extra step of explicitly filtering out the columns
you don't need.

Views are often cleaner data sets because they
are already optimized to include only the col-
umns and data that are necessary. In addition,
you don't need to have an intimate knowledge of
the database schema. Someone with that knowl-
edge has already done the work for you — joined
the correcttables, applied the appropriate busi-
ness rules, and optimized output, for example.
What you lose with views, however, is the abil-
ity for Power Pivot to automatically recognize
and build relationships within the data model.
Also, if you don’t have the rights to open the
views in Design mode, you lose transparency
because you cannot see exactly what the view
is doing to come up with its final output.

In terms of which is better to use — tables or
views — it's generally considered a best prac-
tice to use views whenever possible. They
not only provide you with cleaner, more user-
friendly data but can also help streamline your
Power Pivot data model by limiting the amount
of data you import. Regardless, using tables is
by no means frowned upon and is often the only
option because of the lack of database rights or
availability of predefined views. You will even
find yourself importing both tables and views
from the same database.

In Figure 4-4, you see the Select Related Tables button. After you select one

or more tables, you can click this button to tell Power Pivot to scan for,
and automatically select, any other tables that have a relationship with the

table(s) you've already selected. This feature is handy to have when sourcing

large databases with dozens of tables.

Importing a table imports all columns and records for that table. This can
have an impact on the size and performance of your Power Pivot data model.

You will often find that you need only a handful of the columns from the
tables you import. In these cases, you can use the Preview & Filter button.
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|
Figure 4-5:
The Preview
& Filter
screen
allows you
to filter out
columns you
don't need.
|

Click the table name to highlight it in blue (refer to Figure 4-4), and then click
the Preview & Filter button. The Table Import Wizard opens the Preview
Selected Table screen, shown in Figure 4-5. You can see all columns available
in the table, with a sampling of rows.

Table Import Wizard L2 [t
Preview Selecied Table
Use the checkbox to select specific columns
To filter the data in a column, use the drop-down arrow for the column to select values that should be included.
Table Name: FactintemetSales
ul/ - ~ IV ~ IV ~{V] ~
89.4568 {T) 7/1/200512:... 7/13/2005 ... 7/
84,9998 7/1/2005 12:...  7/13/2005 ... /1"
84,9998 7/1/200512... 7/13/2005 ... 7fi
17.4775 7/1/200512:... 7132005 ... 7/t
84,9998 7/1/200512:... 7f13/2005 ... 7t
89.4568 7/2/200512:... 7/14/2005 ... 7f
89.4568 7/2/200512:... 7/14/2005 ... 7/
84.3748 7/2/200512:... 7/14/2005 ... 7/t
84,9998 7/2/200512:... 7/14/2005 ... 7f¢
89.4568 7/3/200512:...  7/15/2005 ... 7f:
89.4568 7/3/2005 12:...  7/15/2005 ... 7/:
17.4775 7/3/200512:...  7/15/2005 ... 7/
89.4568 7/3/200512:... 7/15/2005... 7/. _
< . = *
Clear Row Filters Cancel

Each column header has a check box next to it, indicating that the column
will be imported with the table. Removing the check mark tells Power Pivot
to not include that column in the data model.

You also have the option to filter out certain records. Figure 4-6 demon-
strates that clicking on the drop-down arrow for any of the columns opens
a Filter menu that allows you to specify criterion to filter out unwanted
records. This works just like the standard filtering in Excel. You can select
and deselect the data items in the filtered list, or, if there are too many
choices, you can apply a broader criteria by clicking Date Filters above the
list. (If you're filtering a textual column, it’s Text Filters.)

After you finish selecting your data and applying any needed filters, you can
click the Finish button on the Table Import Wizard to start the import pro-
cess. The import log, shown in Figure 4-7, shows the progress of the import
and summarizes the import actions taken after completion.

The final step in loading data from SQL Server is to review and create any
needed relationships. Open the Power Pivot window and click the Diagram
View command button on the Home tab. Power Pivot opens the diagram
screen (see Figure 4-8), where you can view and edit relationships as needed.
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Figure 4-7:
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Table Import Wizard V|
Preview Selected Table
Use the checkbex to select specific columns
Tofilter the data in a column, use the drop-down arrow for the column to select values that should be included
Table Name: FactintemetSales
ul/ - ~ ||V ~ |V ~ V] ~
f
SIhE Sort Oldest to Newest of 7/13/2005 ... 7/
LT sort Newest to Oldest 7/13/2005 ... 77
84.9998 Clear Sort From "OrderDate" 7/13/2005... 7/t
17.4775 7/13/2005 ... 7/t
Clear Filter From "OrderDate" L) Z
84,9998 7/13/2005 ... 7/t
29.4568 Date Filters = || 771a/2005 ... 7/
89.4568 (Select All) ~| || 77142005 ... 7/¢
84.3748 7/1/2005 12:00:00 AM 7/14/2005 ... 7/t
84,9998 7/2/2005 12:00:00 AM 7/14/2005 ... 7/
89.4568 7/4/2005 12:00:00 AM 7/15/2005 ... 7/
29.4568 7/5/2005 12:00:00 AM /1502005 ... 7"
17.4775 7/6/2005 12:00:00 AM || 71572005 . 7
894568 & Mot all items showing 715/2005 ... 7/: _
4 oK Cancel n :
Clear Row Filters ok Cancel

Table Import Wizard

X

Importing

click the Stop Import button

The impart operation might take several minutes to complete. To stop the import aperation,

‘0 Success

Details:

Work fkem
DimCurrency
DimCustomer
DimDate
DimProduct
DimPromotion
Dim Sales Temtary
Factintemet Sales

00000000

Data preparation

Success: 7 Error: 0

Status

Success. 105 rows transfemed
Success. 18,484 rows transfemed
Success. 2,191 rows transferad
Success. 606 rows transfemed.
Success. 16 rows transfemed.
Success. 11 rows transfemed.
Success. 60,398 rows transfered.

Completed

Total: 7 Cancelled: 0

Message

Details

Don’t panic if you feel like you’ve botched the column-and-record filtering on
your imported Power Pivot table. Simply select the worrisome table in the
Power Pivot window and open the Edit Table Properties dialog box (choose
Design=> Table Properties). Note that this dialog box is basically the same
Preview & Filter screen you encounter in the Import Table Wizard (refer to
Figure 4-5). From here, you can select columns you originally filtered out, edit
record filters, clear filters, or even use a different table/view.

Chapter 2 tells you more about relationships.
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Figure 4-8:
Be sure to
review and
create any
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|

= =
£ Productkey . I Customerkey
T ProductAlternateKey ™ GeographyKey
M ProductSubcategor... M CustomerAlternate...
[ WeightUnitMeasur... o Title

M SizelInitMeasural” " 1 FirstName

a
[ CurrencyKey

=

T DateKey F
[ FullDateAlternateK...
[T DayNumberOfWeek

- 1G]
) ProductKey -

[ CurrencyAlternatekey
[ CurrencyName

OrderDatekey [T EnglishDayNameOf...

[ DueDateKey
[ ShipDateKey

[0 SpanishDayNameO... -

[ Customerkey

[0 Promotionkey [ PromotionKey
[0 CurrencyKey [ PromotionAlternat... -

[ salesTerritoryKey

0
[ SalesTerritoryKay
[T salesTerritoryAlter... |z

[ EnglishPromotionN...
[ salesTerritoryRegion e s =
Lm Lot SpanishPromotion...

[ SalesOrderLineNumber M FrenchPromotionh

[T salesTerritoryCoun...

I SalesTerritoruGroun "

Loading data from Microsoft
Access databases

Because Microsoft Access has traditionally been made available with the
Microsoft Office suite of applications, Access databases have long been used
by organizations to store and manage mission-critical departmental data.
Walk into any organization, and you will likely find several Access databases
that contain useful data.

Unlike SQL Server databases, Microsoft Access databases are typically found
on local desktops and directories. This means you can typically import data
from Access without the help of your IT department.

Open the Power Pivot window and click the From Other Sources command
button on the Home tab. This opens the Table Import Wizard dialog box,
shown in Figure 4-9. Select the Microsoft Access option, and then click the
Next button.

The Table Import Wizard asks for all the information it needs to connect to
your database (see Figure 4-10).

On this screen, you need to provide the information for these options:

v Friendly Connection Name: The Friendly Name field allows you to spec-
ify your own name for the external source. You typically enter a name
that is descriptive and easy to read.

v Database Name: Enter the full path of your target Access database. You
can use the Browse button to search for and select the database you
want to pull from.
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Figure 4-10:
Provide the
basic
information
needed to
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the target
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|

Table Import Wizard &Iﬂ

Connecttoa Data Source

You can either create a connection to & data source, or you can use one that already exists

Microsoft SQL Server
Create a connection to a SQL Server database. Import tables or views from the
database, or data returned from a query.

(3
[b. Microsoft SQL Azure
(3

m

Create a connection to a SQL Azure database. Import tables or views from the
database, or data returned from a query.

Microsoft SQL Server Parallel Dala Warehouse
Create a connection to a SQL Server Parallel Data Warehouse. Import tables or
views in the datsbase. or data returned from a query.

Microsoft Access
E Create a connection to a Microscft Access database. Import tables or views from
the database, or data returned from a query.

D Oracle
¢ Create a connection to an Oracle database. Import tables or views from the
database, or data returned from a query

Teradaia

== Create a connection to a Teradata database. Import tables or views from the
database, or data returned from a query.

Sybase
-(:}- Create a connection to a Sybase datsbase. Import tables or views from the
database, or data returned from a query.

< Back Finish

Table Import Wizard [

Connect to a Microsoft Access Database

Enter the information required to connect to the Microsoft Access database.

Friendly connection name: |MyAccess Database

Database name: IC:\Users\Mlke\AdverﬂureWodcsDW.mdb Browse...

Log onto the database

User name: |

Password I

a

Ele=

1 Log On to the Database: Most Access databases aren’t password pro-
tected. But if you're connecting one that does require a username and
password, enter your login credentials.

1 Save My Password: You can select the check box next to Save My
Password if you want your username and password to be stored in the
workbook. Then your connections can remain “refreshable” when being
used by other people. Keep in mind that anyone can view the connec-
tion properties and see your username and password.
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Figure 4-11:
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Because Access databases are essentially desktop files (. mdb or
.accdb), they’re susceptible to being moved, renamed, or deleted. Be
aware that the connections in your workbook are hard coded, so if you
do move, rename, or delete your Access database, you can no longer
connect it.

At this point, you can click the Next button to continue with the Table Import
Wizard. From here on out, the process is virtually identical to importing SQL
Server data, covered in the last section (starting at Figure 4-3).

Loading data from other relational
database systems

Whether your data lives in Oracle, Dbase, or MySQL, you can load data from
virtually any relational database system. As long as you have the appropri-
ate database drivers installed, you have a way to connect Power Pivot to
your data.

Open the Power Pivot window and click the From Other Sources command
button on the Home tab. This opens the Table Import Wizard dialog box,
shown in Figure 4-11. The idea is to select the appropriate relational database
system. If you need to import data from Oracle, select Oracle. If you need to
import data from Sybase, select Sybase.

Table Import Wizard [

Connectto a Data Source

You can either create a connection to a data source, or you can use one that already exists

Oracle i

Create a connechion to an Orzacle database. Import tables or views from the
database, or data returned from a query.

N

Teradata

Create a connection to & Teradatz database. Import tables or views from the
database, or data returned from a query.

b

Sybase
Create a connection to a Sybase database. Import tables or views from the
database, or data returned from z guery.

I

Informix

Create a connection to an Informix database. Import tables or views from the
database, or data returned from a query.

1BM DB2

Create a connection to 2 DBZ database. Import tables or views from the database,
or data returned from a query.

m

Others (OL EDR/ODBC)

Create a connection to a data souree by using an OLE DB provider or an OLE DB
for ODEC provider. Import data from the tables or views that are returned by the ...

b

Microsoft Analysis Services
Create a connection to a SQL Server Analysis Services cube. Import data returned
from an MDX query.

o

< Back MNext > Finish Cancel
- I
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Connecting to any of these relational systems takes you through roughly the
same steps as importing SQL Server data, earlier in this chapter. You may
see some alternative dialog boxes based on the needs of the database system
you select.

Understandably, Microsoft cannot possibly create a named connection
option for every database system out there. So you may not find your data-
base system listed. In this case, simply select the Others option (OLEDB/
ODBC). Selecting this option opens the Table Import Wizard, starting with a
screen asking you to enter or paste the connection string for your database
system (see Figure 4-12).

Table Import Wizard [
Specify a Connection String
Type or paste a tion string. A tion string cont; the information needed to

connect to a particular data source

Friendly name for this connection: |I\l'h.r Custom Connection

Connection String:

Build... ‘ ITest Connection

< Back Meat > Finigh Cancel

You may be able to get this connection string from your IT department. If
you're having trouble finding the correct syntax for your connection string,
you can use the Build button to create the string via a set of dialog boxes.
Pressing the Build button opens the Data Link Properties dialog box, shown
in Figure 4-13.

Start with the Provider tab, selecting the appropriate driver for your data-
base system. The list you see on your computer will be different from the list
shown in Figure 4-13. Your list will reflect the drivers you have installed on
your own machine.
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FF| Data Link Properties Ié]
Provider |Cnr1nectmr1 | Advanced I Al |
Select the data you want to connect ta:
OLE DB Providers) o
|
Microsaft OLE DB Provider for Analysis Services 10.0
Figure 4-13: Microsoft OLE DB Provider for Analysis Services 11.0 B
Microsaft OLE DB Provider for Indexing Service
Use the Microsoft OLE DB Provider for ODBC Drivers
Data Link Microsoft OLE DB Provider for Search
P i Microsoft OLE DB Provider for SQL Server
rOpe 1es Microsoft OLE DB Simple Provider E
dialOg bOX Microsaft Power Queny OLE DB provider
. Microsaft Power Query OLE DB provider
to configure .
a custom
Connection SQL Server Native Client 11.0 | 4
string < i '
to your
relational
database
system. ok | canesl |[ Hep |
|
After selecting a driver, move through each tab on the Data Link Properties
dialog box and enter the necessary information. When it’s complete, click OK
to return to the Table Import Wizard, where you see the connection string
input box populated with the connection string needed to connect to your
database system (see Figure 4-14).
Table Import Wizard P
Specify a Connectlion String
Type or paste a tion string. A tion string cont: the information needed to
connect to a particular data source.
Friendly name for this connection: |My Custom Connection
S Provider=SQLNCLIT1 1 Integrated Sscurty=:Persist Securty
I Info=False:User ID=MyUserMName:Initial
. Catalog=AdvertureWorksDW2012:Data Source=ou:Initial File
Flgure 414 Name=;Server SPN=
The Table
Import
Wizard
displays the [ Buili. | [ TestConnection |
final syntax
for your
connection
string.
|
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Again, from here on out, the process is virtually identical to importing SQL
Server data, as covered earlier in this chapter (starting at Figure 4-3).

\‘&\\RBER To connect to any database system, you must have that system’s drivers
& installed on your PC. Because SQL Server and Access are Microsoft products,
their drivers are virtually guaranteed to be installed on any PC with Windows
installed. The drivers for other database systems, however, need to be explic-
itly installed — typically, by the IT department either at the time the machine
is loaded with corporate software or upon demand. If you don’t see the
needed drivers for your database system, contact your IT department.

Loading Data from Flat Files

The term flat file refers to a file that contains some form of tabular data with-
out any sort of structural hierarchy or relationship between records. The
most common types of flat files are Excel files and text files. Whether anyone
likes to admit it or not, a ton of important data is maintained in flat files.

In this section, I tell you how to import these flat file data sources into the
Power Pivot data model.

Loading data from external Excel files

In Chapter 2, I show you how to create linked tables by loading Power Pivot
with the data contained within the same workbook. Linked tables have a dis-
tinct advantage over other types of imported data in that they immediately
respond to changes in the source data within the workbook. If you change
the data in one of the tables in the workbook, the linked table within the
Power Pivot data model automatically changes. The real-time interactiv-

ity you get with linked tables is especially helpful if you're making frequent
changes to your data.

The drawback to linked tables is that the source data must be stored in the
same workbook as the Power Pivot data model. This isn’t always possible.
You’ll encounter plenty of scenarios where you need to incorporate Excel
data into your analysis, but that data lives in another workbook. In these
cases, you can use Power Pivot’s Table Import Wizard to connect to external
Excel files.

Open the Power Pivot window and click the From Other Sources com-
mand button on the Home tab. This opens the Table Import Wizard dialog
box, shown in Figure 4-15. Select the Excel File option and then click the
Next button.
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I
E5  Excel File
Figure 4-15: @ Import data from an Excel file
Open the Text File i
Table |mp0rt [Z] Import data from = text file.
Wizard and L
select =
Excel File. < Back Next > Firish
I
The Table Import Wizard asks for all the information it needs to connect to
your target workbook (see Figure 4-16).
Table Impert Wizard @lﬂ
Connect to a Microsoft Excel File
Enter the infermation required to connect to the Microsoft Excel file.
I
Figure 4-16: Friendly connection name: Il'u'h.r Excel File
Provide the Excel File Path: [C:\Users\Mike' SalesReps e
bHSiC Use first row as column headers.
information [ i.. | [ Test Connection |
needed to
connectto
the target
workbook ]|
I
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Table Import Wizard

L% i

Connecttoa Data Source

You can either create a connection to & data source, or you can use one that already exists

Report

From Windows Azure Markeiplace
@'3' Get external from Windows &zure Marketplace.

Suggest Relaled Data
=,O Get suggestions of external data

Other Feeds
Create a connection to a data feed. Import data from the feed

Create a connection to a Microscft Reporting Services Report. Import data from the
feed.

On this screen, you need to provide the following information:

v Friendly Connection Name: In the Friendly Connection Name field, you
specify your own name for the external source. You typically enter a
name that is descriptive and easy to read.
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v~ Excel File Path: Enter the full path of your target Excel workbook. You
can use the Browse button to search for and select the workbook you
want to pull from.

v Use First Row as Column Headers: In most cases, your Excel data will
have column headers. Select the check box next to Use First Row As
Column Headers to ensure that your column headers are recognized as
headers when imported.

After you enter all the pertinent information, click the Next button to see
the next screen, shown in Figure 4-17. You see a list of all worksheets in the
chosen Excel workbook. In this case, you have only one worksheet. Place a
check mark next to the worksheets you want to import. The Friendly Name
column allows you to enter a new name that will be used to reference the
table in Power Pivot.

Table Import Wizard l T
Select Tables and Views
Select the tables and views that you want to import data from.
File Name: C:\Users\Mike\DocumentsiMike StuffiBooks\Bocks 2013\SalesReps xlsx
Tables and Views:
Source Table Friendly Name Filter Details
Ol (e [C—
Preview & Filter

When reading from external Excel files, Power Pivot cannot identify indi-
vidual table objects. As a result, you can select only entire worksheets in the
Table Import Wizard (shown in Figure 4-17). Keeping this in mind, make sure
to import worksheets that contain a single range of data.

As discussed earlier in this chapter, in the section “Loading Data from
Relational Databases,” you can use the Preview & Filter button to filter out
unwanted columns and records, if needed. Otherwise, continue with the
Table Import Wizard to complete the import process.
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As always, be sure to review and create relationships to any other tables
you’ve loaded into the Power Pivot data model.

Loading external Excel data doesn’t give you the same interactivity you get
with linked tables. As with importing database tables, the data you bring
from an external Excel file is simply a snapshot. You need to refresh the data
connection to see any new data that may have been added to the external
Excel file (see “Refreshing and Managing External Data Connections,” later in
this chapter).

Loading data from text files

The text file is another type of flat file used to distribute data. This type of
file is commonly output from legacy systems and websites. Excel has always
been able to consume text files. With Power Pivot, you can go further and
integrate them with other data sources.

Open the Power Pivot window and click the From Other Sources com-
mand button on the Home tab. This opens the Table Import Wizard dialog
box shown in Figure 4-18. Select the Text File option and then click the
Next button.

Table Import Wizard [ 2 e

Connecttoa Data Source

“ou can either create & connection to & data source, or you can use one that already exists

Report
[h Create a connection to a Microsoft Reporting Services Report. Import data from the
feed.

,1 From Windows Azure Marketplace
{-él-}"" Get external from Windows Azure Marketplace.

ﬁ Suggest Related Data
:/o Get suggestions of external data.

ﬁ Other Feeds
Create a connection to a data feed. Import data from the feed

V? Excel File
[“_: Import data from an Excel file.

L TextFile
B Import data from a text file.
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The Table Import Wizard asks for all the information it needs to connect to
the target text file (see Figure 4-19).

Table Import Wizard | >
Connect to Flat File
Enter the information required to get data from flat files
Friendly connection name: [TextDataFeed
File Path: |1ervts'-M|ke Stuff\Books'Books 201\ Text DataFeed bt Browse...
Column Separator: ‘Cwmma (8] b ‘ Advanced
| Use first row as column headers
7] ¥ Rregion [=][v <|Iv <|Iv -
MIDWEST DENVER 201605 JPEASU Corp. |=
MIDWEST DENVER 201605 MANROS Corp.
MIDWEST DENVER 201605 MAULLU Corp.
[ ] MIDWEST DENVER 201605 MAYSCU Corp.
Fi 4-19 MIDWEST DENVER 201605 MHCKUN Corp.
gure 43-13: MIDWEST DENVER 201605 MOFFAT Corp.
Provide the MIDWEST  DENVER 201605 MUANTE Corp.
basic MIDWEST DENVER 201605 MUANTE Corp.
. . MIDWEST DENVER 201605 MUNTRU Corp.
information
MIDWEST DENVER 201605 MUNTRU Corp.
needed to S P Pe— e 2
4 n »
connectto ———————
Clear Row Filters
the target
text file. < Back Next Cancel
|

On this screen, you provide the following information:

v Friendly Connection Name: The Friendly Connection Name field allows
you to specify your own name for the external source. You typically
enter a name that is descriptive and easy to read.

v~ File Path: Enter the full path of your target text file. You can use the
Browse button to search for and select the file you want to pull from.

v Column Separator: Select the character used to separate the columns
in the text file. Before you can do this, you need to know how the col-
umns in your text file are delimited. For instance, a comma-delimited file
will have commas separating its columns. A tab-delimited file will have
tabs separating the columns. The drop-down list in the Table Import
Wizard includes choices for the more common delimiters: Tab, Comma,
Semicolon, Space, Colon, and Vertical bar.

v Use First Row as Column Headers: If your text file contains header
rows, be sure to select the check box next to Use First Row as a Column
Headers. This ensures that the column headers are recognized as head-
ers when imported.
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Figure 4-20:
You can
copy data
straight out
of Microsoft
Word.

Notice that you see an immediate preview of the data in the text file. Here,
you can filter out any unwanted columns by simply removing the check mark
next to the column names. You can also use the drop-down arrows next to
each column to apply any record filters.

Clicking the Finish button immediately starts the import process. Upon
completion, the data from your text file will be part of the Power Pivot data
model. As always, be sure to review and create relationships to any other
tables you've loaded into Power Pivot.

Anyone who’s worked with text files in Excel knows that they’re notorious
for importing numbers that look like numbers, but are really coded as text.
In standard Excel, you use Text to Columns to fix these kinds of issues. Well,
this can be a problem in Power Pivot, too.

When importing text files, take the extra step of verifying that all columns
have been imported with the correct data formatting. You can use the for-
matting tools found on the Power Pivot window’s Home tab to format any
column in the data model.

Loading data from the Clipboard

Power Pivot includes an interesting option for loading data straight from
the Clipboard — that is to say, pasting data you’ve copied from some other
place. This option is meant to be used as a one-off technique to quickly get
useful information into the Power Pivot data model.

As you consider this option, keep in mind that there is no real data source.
It’s just you manually copying and pasting. You have no way to refresh the
data, and you have no way to trace back to where you copied the data from.

Imagine that you've received the Word document shown in Figure 4-20. You
like the nifty table of holidays within the document, and you believe it would
be useful in your Power Pivot data model.

Wednesday 1/1/2013 New Year's Day

Monday 1/20/2013 | Martin Luther King's Birthday
Monday 2/17/2013  Presidents Day

Sunday 4/20/2013  Easter

Monday 5/26/2013 | Memorial Day

Friday 7/4/2013 | Independence Day
Monday 9/1/2013 | Labor Day

Monday 10/13/2013  Columbus Day

Tuesday 11/11/2013 Veterans Day

Thursday 11/27/2013 | Thanksgiving Day

Friday 11/28/2013  Friday after Thanksgiving
Wednesday = 12/25/2013 | Christmas Day
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You can copy the table and then go to the Power Pivot window and click the
Paste command on the Home tab. This opens the Past Preview dialog box,
shown in Figure 4-21, where you can review what exactly will be pasted. You
won’t see many options here. You can specify the name that will be used to
reference the table in Power Pivot, and you can specify whether the first row

is a header.
Paste Preview | B ||
Preview the datathat you are about to paste. You can modify the table name and specify
whether to use the first row as a header row inthe destination table,
Tahle Mame;
|MyCUpiedTahle
I
. Data to be pasted:
Figure 4-21:
The Paste Day Date Holiday ~
. Wednesda 1/1/2013 New Year's Da =
Preview y W : Y
. Monday 1/20/2013 Martin Luther King's Birthday
dlalOg box Monday 2/17/2013 Presidents Day
givesyou a Sunday 4/20/2013 Easter i
chance to
see what V] Use first row as column headers,
you're
. QK ] | Cancel
pasting.
I

Clicking the OK button imports the pasted data into Power Pivot without a
lot of fanfare. At this point, you can adjust the data formatting and create the
needed relationships.

Loading Data from Other Data Sources

At this point, I've covered the data sources that are most important to a
majority of Excel analysts. Still, there are a few more data sources that Power
Pivot is able to connect to and load data from. I touch on some of these data
sources later in this book, though others remain out of scope.

Although these data sources are not likely to be used by your average ana-
lyst, it’s worth dedicating a few lines to each one, if only to know that they
exist and are available if ever you should need them:

v Microsoft SQL Azure: SQL Azure is a cloud-based relational database
service that some companies use as an inexpensive way to gain the ben-
efits of SQL Server without taking on the full cost of hardware, software,
and IT staff. Power Pivot can load data from SQL Azure in much the
same way as the other relational databases I talk about in this chapter.
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v Microsoft SQL Parallel Data Warehouse: SQL Parallel Data Warehouse
(SQL PDW) is an appliance that partitions very large data tables into
separate servers and manages query processing between them. SQL
PDW is used to provide scalability and performance for big data analyt-
ics. From a Power Pivot perspective, it’s no different than connecting to
any other relational database.

1 Microsoft Analysis Services: Analysis Services is Microsoft’s OLAP
(Online Analytical Processing) product. The data in Analysis Services is
traditionally stored in a multidimensional cube.

v Report: The curiously named Report data source refers to SQL Server
Reporting Services reports. In a very basic sense, Reporting Services is a
business intelligence tool used to create stylized PDF-style reports from
SQL Server data. In the context of Power Pivot, a Reporting Services
Report can be used as a data-feed service, providing a refreshable con-
nection to the underlying SQL Server data.

v From Windows Azure Marketplace: Windows Azure Marketplace is an
OData (Open Data Protocol) service that provides both free and paid
data sources. Register for a free Azure Marketplace account and you get
instant access to governmental data, industrial market data, consumer
data, and much more. You can enhance your Power Pivot analyses by
loading the data from the Azure marketplace using this connection type.

v Suggested Related Data: This data source reviews the content of the
Power Pivot data model and, based on its findings, suggests Azure
Marketplace data that you may be interested in.

v Other Feeds: The Other Feeds data source allows you to import data
from OData web services into Power Pivot. OData connections are facili-
tated by XML Atom files. Point the OData connection to the URL of the
.atomsves file and you essentially have a connection to the published
web service.

Refreshing and Managing External
Data Connections

When you load data from an external data source into Power Pivot, you
essentially create a static snapshot of that data source at the time of cre-
ation. Power Pivot uses that static snapshot in its Internal Data Model.

As time goes by, the external data source may change and grow with newly
added records. However, Power Pivot is still using its snapshot,



87

Chapter 4: Using External Data with Power Pivot

Figure 4-22:
Power Pivot
allows you
to refresh
one table or
all tables.
|

so it can’t incorporate any of the changes in your data source until you take
another snapshot.

The action of updating the Power Pivot data model by taking another snap-
shot of your data source is called refreshing the data. You can refresh manu-
ally, or you can set up an automatic refresh.

Manually refreshing Power Pivot data

On the home tab of the Power Pivot window, you see the Refresh command.
Click the drop-down arrow below it to see two options shown in Figure 4-22:
Refresh and Refresh All.

Advanced

5 & L B |l& &

From From Diata From Other  Existing Refresh| PivotTable
Database - Service Sources  Connections
P Refresh

& Refresh Al

Home Design
Paste Append

Paste Replace

Paste
B Copy

Clipboard
[Customerkey]

Get Bxternal Data
15861

Use the Refresh option to refresh the Power Pivot table that’s active. That

is to say, if you're on the Dim_Products tab in Power Pivot, clicking Refresh
reaches out to the external SQL Server and requests an update for only the
Dim_Products table. This works nicely when you need to strategically refresh
only certain data sources.

Use the Refresh All option to refresh all tables in the Power Pivot data model.

Setting up automatic refreshing

You can configure your data sources to automatically pull the latest data and
refresh Power Pivot.

Go to the Data tab on the Excel Ribbon, and select the Connections com-
mand. The Workbook Connections dialog box, shown in Figure 4-23, opens.
Select the data connection you want to work with and then click the
Properties button.

vww . allitebooks.cond
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Figure 4-23:
Selecta
connection
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Workbook Connections l D
=
Mame Description Last Refreshed Add... ]
My_AdventureWorks_Connection
TextDataFeed Emnertiﬂsm
ThisWorkbookDataModel Data Model B
Locations where connections are used in this workbook
Click here to see where the selected connections are used

With the Properties dialog box open, select the Usage tab. Here, you'll find
an option to refresh the chosen data connection every X minutes and an
option to refresh the data connection when the Excel work is opened (see
Figure 4-24):

+* Refresh Every X Minutes: Placing a check next to this option tells Excel
to automatically refresh the chosen data connection a specified number
of minutes. This refreshes all tables associated with that connection.

1 Refresh Data When Opening the File: Placing a check mark next to this
option tells Excel to automatically refresh the chosen data connection
after opening of the workbook. This refreshes all tables associated with
that connection as soon as the workbook is opened.

Preventing Refresh All

Earlier in this section, you see that you can refresh all connections that feed
Power Pivot, by using the Refresh All command (refer to Figure 4-22). Well,
there are actually two more places where you can click Refresh All in Excel:
on the Data tab in the Excel Ribbon and on the Analyze tab you see when
working in a pivot table.

In Excel 2010, these two buttons refreshed only standard pivot tables and
workbook data connections, and the Power Pivot refresh buttons affected
only Power Pivot. They now all trigger the same operation. So clicking any
Refresh All button anywhere in Excel essentially completely reloads Power
Pivot, refreshes all pivot tables, and updates all workbook data connections.
If your Power Pivot data model imports millions of lines of data from an exter-
nal data source, you may well want to avoid using the Refresh All feature.
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Connection Properties liléj

Connection name: | My_AdventureWorks_Connection

Description:

Usage Definition

Refresh control

Last Refreshed:
Enable background refresh

|:| Refresh every 60 | minutes
%Refresh data when opening the file:
Remove data from the external data range before saving the workbook

Refresh this connection on Refresh All

OLAP Server Formatting
Retrieve the following formats from the server when using this connection
r Format Fill Calor

Num
Font Style Text Colar
CLAP Drill Through
Maximum number of records to retrieve
Language

Retrieve data and errors in the Office display language when available

Some properties cannot be changed because this
connection was modified using the PowerPivot Add-In.

Luckily, you have a way to prevent certain data connections from refresh-
ing when Refresh All is selected. Go to the Data tab on the Excel Ribbon and
select the Connections command. This opens the Workbook Connections
dialog box, where you select the data connection you want to configure, and
then click the Properties button.

When the Properties dialog box has opened, select the Usage tab and then
remove the check mark next to the Refresh This Connection on Refresh All
(as shown in Figure 4-25).

Editing the data connection

In certain instances, you may need to edit the source data connection after
you've already created it. Unlike refreshing, where you simply take another
snapshot of the same data source, editing the source data connection allows



90 Part I: Supercharged Reporting with Power Pivot

Connection Properties liléj

Connection name: | My_AdventureWorks_Connection

Description:

Usage Definition

Refresh control

Last Refreshed:
Enable background refresh

|:| Refresh every 60 | minutes
Refresh data when opening the file
Remove data from the external data range before saving the workbook
Figure 4-25: IiléRefresn this connection on Refresh All:
The PrOper' Server Formatting
. . Retrieve the following formats from the server when using this connection
ties dlalOg Number Format Fill Calor
box lets you Font Style Text Color
configure OLAP Drill Through
the chosen Maximum number of records to retrieve
data Language
Connection Retrieve data and errors in the Office display language when available
toignore the
Refresh All
Some properties cannot be changed because this
command. connection was modified using the PowerPivot Add-In.
|

you to go back and reconfigure the connection itself. Here are a few reasons
you may need to edit the data connection:

v The location or server or data source file has changed.

v The name of the server or data source file has changed.

» You need to edit your login credentials or authentication mode.

» You need to add tables you left out during initial import.
In the Power Pivot window, go to the Home tab and click the Existing
Connections command button. The Existing Connections dialog box, shown
in Figure 4-26, opens. Your Power Pivot connections are under the Power

Pivot Data Connections subheading. Choose the data connection that
needs editing.
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Existing Connections

=

Select an Existing Connection

Select a connection to a data source that contains the data that you want to import.

Select a data source connection:

My Excel File

TextDataFeed
Data Source = C:\Users\Mike\Documents'\Mike StuffiBooks\Books 2013
My_AdventureWorks Connection

% __ Data Source =0U; Initial Catalog = Adventure\works DW2012

= Access Data Analysis PyvTbiFeed odc
- Excel and Access Integration PvTblFeed.ode
| -E Facility Servicess Sales_By_Employee{T).odc

=571 Facility Servicess Sales_By_Employes(2).odc

4| I |

L Data Source = C\Users\Mike\Documents\Mike StuffiBooks\Books 20131SalesReps xlsx

l C:\Wsers'Mike\Documents\My Data Sources\Access Data Analysis PvThiFeed.odc
l C:\Users\Mike\Documents\My Data Sources'Excel and Access Integration PvThlFeed.o

C:\Users'Mike\Documents\My Data Sources!'Facility Servicess Sales_By_Employee(1)

3

[Browsefortore. | [ Open || Edit | [ Refesh || Delete |

After your target data connection is selected, look to the Edit and Open but-
tons. The button you click depends on what you need to change:

v~ Edit button: Lets you reconfigure the server address, file path, and

authentication settings.

+* Open button: Lets you import a new table from the existing connection,
which is handy when you’ve inadvertently missed a table during the

initial loading of data.
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Chapter 5

Working Directly with the
Internal Data Model

In This Chapter
Interacting with the Internal Data Model directly
Adding tables to the Internal Data Model
Removing tables from the Internal Data Model
Using multiple tables with the Internal Data Model

’ n the preceding chapters, you use the Power Pivot add-in to work with the
Internal Data Model. But as you'll see in this chapter, you can use a combi-
nation of pivot tables and Excel data connections to directly interact with the
Internal Data Model, without the Power Pivot add-in.

This is useful if you're using versions of Excel that don’t come supplied with
the Power Pivot add-in, such as when you’re using Microsoft Office, either
Home or Small Business edition. Every Excel 2013 and 2016 workbook comes
with an Internal Data Model.

You can find the sample files for this chapter on this book’s companion
website at www . dummies.com/go/excelpowerpivotpowerqueryfd.
These include the Chapter 5 Sample File.xlsx Excel workbook and the
Facility Services.accdb Access database.

Directly Feeding the Internal Data Model

Imagine that you have the Transactions table you see in Figure 5-1, and
on another worksheet you have an Employees table (see Figure 5-2) that
contains information about the employees.


http://www.dummies.com/go/excelpowerpivotpowerqueryfd
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|
Figure 5-1:
This table
shows
transactions
by employee
number.

|
|
Figure 5-2:
This table
provides
information
on employ-
ees: first
name, last
name, and

job title.
|

A\

A B C D
1 |Sales_Rep Invoice_Date Sales_Amount Contracted Hours
2 4416 1/5/2007 111.79 2
3 4416 1/5/2007 111.79 2
4 160006 1/5/2007 112.13 2
5 6444 1/5/2007 112.13 2
[ 160006 1/5/2007 145.02 3
7 52661 1/5/2007 196.58 4
8 6444 1/5/2007 204.20 4
9 51552 1/5/2007 225.24 3
10 55662 1/6/2007 86.31 2
11 1336 1/6/2007 86.31 2
12 60224 1/6/2007 86.31 2
13 54564 1/6/2007 86.31 2
14 56146 1/6/2007 89.20 2
15 5412 1/6/2007 90.24 1

A B C D

1 Employee_Number Last_Name First_Name Job_Title
2 21 SIOCAT ROBERT SERVICE REPRESENTATIVE 3
3 42 BREWN DONNA SERVICE REPRESENTATIVE 3
4 45 VAN HUILE KENNETH SERVICE REPRESENTATIVE 2
5 104 WIBE MAURICE SERVICE REPRESENTATIVE 2
[ 106 CESTENGIAY Luc SERVICE REPRESENTATIVE 2
7 113 TRIDIL ROCH SERVICE REPRESENTATIVE 2
8 142 CETE GUY SERVICE REPRESENTATIVE 3
9 145 ERSINEILT MIKE SERVICE REPRESENTATIVE 2
10 162 GEBLE MICHAEL SERVICE REPRESENTATIVE 2
11 165 CERDAMNAL ALAIN SERVICE REPRESENTATIVE 3
12 201 GEIDRIOU DOMINIC TEAMLEAD 1

You need to create an analysis that shows sales by job title. This would nor-
mally be difficult given the fact that sales and job title are in two separate
tables. But with the Internal Data Model, you can follow these simple steps:

1. Click inside the Transactions data table and start a new pivot table by

choosing Insert=>Pivot Table from the Ribbon.

2. In the Create PivotTable dialog box, select the Add This Data to the

Data Model option (see Figure 5-3).

3. Click inside the Employees data table and start a new pivot table.
Again, be sure to select the Add This Data to the Data Model option,

as shown in Figure 5-4.

Notice that in Figures 5-3 and 5-4, the Create PivotTable dialog boxes are
referencing named ranges. That is to say, each table was given a specific
name. When you’re adding data to the Internal Data Model, it’s a best
practice to name the data tables. This way, you can easily recognize

your tables in the Internal Data Model.

If you don’t name your tables, the Internal Data Model shows them as

Rangel, Range2, and so on.
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Create PivotTable (P[]

Choose the data that you want to analyze
@ Select a table orrange
Table/Range: |Transactions @
) Use an external data source

Connection name

") Use this workbook's Data Model
Choose where you want the PivotTable report to be placed

@ New Worksheet
") Existing Worksheet

Location: 5

Choose whether you want to analyze multiple tables

0K [ Cancel

Create PivotTable (B S

Choose the data that you want to analyze

@ Select a table orrange
Table/Range: | Employees 2.5
) Use an external data source

Connection name

") Use this workbook's Data Model
Choose where you want the PivotTable report to be placed

@ New Worksheet
") Existing Worksheet

Location: 2.5

Choose whether you want to analyze multiple tables

0K [ Cancel

4. To give the data table a name, simply highlight all data in the table,
and then select Formulas= Define Name command from the Ribbon.
In the dialog box, enter a name for the table.

Repeat for all other tables.

5. After both tables have been added to the Internal Data Model, open
the PivotTable Fields list and choose the ALL selector, as shown in
Figure 5-5.

This step shows both ranges in the field list.

6. Build out the pivot table as normal. In this case, Job_Title is placed in
the Row area, and Sales_Amount goes to the Values area.
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PivotTable Fields v
ACTIVE ALL

Choose fields to add to report: -

Search yel

I [ Employees

|- [ Transactions

Drag fields between areas below:

Figure 5-5:
Select ALL FILTERS COLUMNS
in the
PivotTable
Fields list to
see both
tables in the
Internal
Data Model.
|

ROWS T VALUES

Defer Layout Update

As you can see in Figure 5-6, Excel immediately recognizes that you're
using two tables from the Internal Data Model and prompts you to create
a relationship between them. You have the option to let Excel autode-
tect the relationships between your tables or to click the Create button.
Always create the relationships yourself, to avoid any possibility of
Excel getting it wrong.

PivotTable Fields Tx
ACTIVE ALL
Choose fields to add to report: 4
Relationships between tables may be needed.
X
AUTO-DETECT... CREATE...
Search L\) pel
I Drag fields between areas below:
Figure 5-6: FILTERS COLUMNS
When Excel
prompts you,
choose to -
ROWS X VALUES
create the : A
R . Job_Title - Sum of Sales_ Amount =
relationship
between the
two tables. Defer Layout Update
|
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7. Click the Create button.

Excel opens the Create Relationship dialog box, shown in Figure 5-7.
There, you select the tables and fields that define the relationship. In
Figure 5-7, you can see that the Transactions table has a Sales_Rep field.
It’s related to the Employees table via the Employee_Number field.

Figure 5-7:
g . Create Relationship [P [
Build the
. t Pick the tables and columns you want to use for this relationship
appropna e Table: Column (Foreign}:
relat|0nsh|p Transactions Sales_Rep El
H Related Table: Related Column [Primary]):
usingthe || 2 [EnOHE R}
Employees El Employee_MNumber El
Table and
Creating relationships between tables is necessary to show related data from different tables on the same report.
Column
drop-down || (ersserestnsie.
lists.
|

After you create the relationship, you have a single pivot table that effec-
tively uses data from both tables to create the analysis you need. Figure 5-8
illustrates that, by using the Excel Internal Data Model, you've achieved the
goal of showing sales by job title.

A B c D E F G
1
2 PivotTable Fields A
3 |Row Labels - Sum of Sales Amount e ALL
4 [SERVICE REPRESENTATIVE 1 210309.12]
5 |SERVICE REPRESENTATIVE 2 9687391.47  Choesefields to add to report: -
6 |SERVICE REPRESENTATIVE 3 610239.99
7 |TEAMLEAD 1 19586.41 L2 L
8 |TEAMLEAD 2 17156023, = runioyees -
9 |TEAMLEAD 3 75084.56 Employee_Number
10 |Grand Total 10774171.78 (e
1 First_Name
12
I /| Jeb_Title
13
- . |14 4 [T Transactions
Figure 5-8: | . Sales Rep
You've |1 Invoice_Date
i 17 /| Sales Amount -
achieved |,
your goa| of |12 Drag fields between areas below:
. 20
showmg o FILTERS COLUMNS
salesby |2
23 -
H : ROWS = VALUES
job title. |2, ! i
o Job_Title = | || Sum of Sales_Amount  ~
|
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&é

The limitations of Power Pivot-driven pivot tables

Pivot tables built on top of Power Pivot or the
Internal Data Model come with limitations that
could be showstoppers in terms of your report-
ing needs. Here's a quick rundown of the limi-
tations you should consider before deciding to
base your pivot table reporting on Power Pivot
or the Internal Data Model:

v The Group feature is disabled for Power
Pivot—driven pivot tables. You can’t roll
dates into months, quarters, or years, for
example.

v In a standard pivot table, you can double-
click a cell in the pivot to drill into to the
rows that make up the figure in that cell. In
Power Pivot—driven pivot tables, however,
you see only the first 1,000 rows.

SMBER

v Power Pivot—driven pivot tables don’t allow
you to create the traditional Calculated
Fields and Calculated Items found in stan-
dard Excel pivot tables.

v Workbooks that use the Power Pivot data
model can't be refreshed or configured if
opened in a version of Excel earlier than
Excel 2013.

+ You can't use custom lists to automatically
sort the data in your Power Pivot—driven
pivot tables.

v Neither the Product nor Count Numbers
summary calculations are available in
Power Pivot—driven pivot tables.

In Figure 5-7, you see that the lower-right drop-down is named Related

Column (Primary). The term primary means that the Internal Data Model uses

this field from the associated table as the primary key.

A primary key is a field that contains only unique non-null values (no dupli-
cates or blanks). Primary key fields are necessary in the data model to pre-

vent aggregation errors and duplications. Every relationship you create must

have a field designated as the primary key.

The Employees table (in the scenario in Figure 5-7) must have all unique
values in the Employee_Number field, with no blanks or null values. This is

the only way that Excel can ensure data integrity when joining multiple tables.

After you assign tables to the Internal Data Model, you might need to adjust
the relationships between the tables. To make changes to the relationships
in an Internal Data Model, click the Data tab on the Ribbon and select the
Relationships command. The Manage Relationships dialog box, shown in

Figure 5-9, opens.
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|
Figufﬂ 5-9: Manage Relationships B
The Manage
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|

Here, you'll find the following commands:

1 New: Create a new relationship between two tables in the Internal
Data Model.

v~ Edit: Alter the selected relationship.

v Activate: Enforce the selected relationship, telling Excel to consider the
relationship when aggregating and analyzing the data in the Internal
Data Model.

v Deactivate: Turn off the selected relationship, telling Excel to ignore
the relationship when aggregating and analyzing the data in the Internal

Data Model.
v Delete: Remove the selected relationship.

Adding a New Table to the
Internal Data Model

You can add a new table to the Internal Data Model in one of two ways, as
described in this section.

The easiest way is to create a pivot table from the new table and then
choose the Add This Data to the Internal Data Model option. Excel adds
the table to the Internal Data Model and produces a pivot table. After the
table has been added, you can open the Manage Relationships dialog box

and create the needed relationship.
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The second, and more flexible, method is to define the table manually and
add it to the Internal Data Model. Here’s how:

1. Place the cursor inside the data table and select Insert Table.

The Create Table dialog box, shown in Figure 5-10, opens.

|
Figure 5-10: [ creste Tabie |2
Converting Where is the data for your table? -
the range =5A51:5C555] =
into a [#] My table has headers
defined
table.
|

2. Specify the range for your data and click the OK button.

Excel turns that range into a defined table that the Internal Data Model
can recognize.

3. On the Table Tools Design tab, change the Table Name field (in the
Properties group), as shown in Figure 5-11.

Pick a name that’s appropriate and easy to remember.

E (-) - D Y (o] 9 - Table Tools
Home Insert Pagelayout Formulas Data Review View Developer Inquire Power Pivot Design
Table Name: Summarize with PivatTable D | Header Row First Column v
E—— Locations H'E Remave Duplicates > Total Row Last Column
- = Insert  Export Refresh
. ‘B Resize Table G2 Convert to Range Slicer - - /| Banded Rows Banded Columns
Flgure 5-11' Properties Tools External Table Data Table Style Options
Give the
c2 - fe SOUTH
newly
Cl'eated A E T D E F G H I
1 Branch_Numbe - Market -~ | Regiol ~
table a
2 101313 FLORIDA SOUTH
friendly |= 101413 MICHIGAN  |NORTH
name. |? 102516 TULSA MIDWEST
5 103516 TULSA MIDWEST
|

4. From the Data tab on the Ribbon, select Connections.
The Workbook Connections dialog box opens, as shown in Figure 5-12.

5. Click the drop-down list next to Add and choose the Add to the
Data Model option.

The Existing Connections dialog box opens.
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|
Figure 5-12:
Open the Workbook Connections
WorkbOOk MName 2 Description
Connections add..
. ‘WaorksheetConnection_Chapter 7 Sample File.dsx!Employees
d|a|Og bOX ‘WorksheetConnection_Chapter 7 Sample File.xdsx!Transactions pdctoihelDota ModeF %
and select
Add to the o - :
Data Model.
|
6. On the Tables tab, find and select the newly created table, as shown in
Figure 5-13. Click the Open button to add it to the Internal Data Model.
Existing Connections B ||
Select a Connection or Table
Connections | Tables
Show: | Al Tables [=]
E—— This Workbook Data Model
5, Tables in Workbook Data Model
Figure 5-13: W 2Tabie
Chapter 7 Sample Filexlsx (This Workbook)
SE|e0t the Transactions
newly TransactionMaster!SAS1:3D568615
Employees
created Employees!SAS1:SDS650
=== Locations
table and - Locations!SAS1:5C855
click the
Open
button.
|

At this point, all pivot tables built on the Internal Data Model are updated
to reflect the new table. Be sure to open the Manage Relationships dialog
box and create the needed relationship.

Removing a Table from the
Internal Data Model

You might find that you want to remove a table or data source altogether
from the Internal Data Model. To do so, click the Data tab on the Ribbon and
then click the Connections command. The Workbook Connections dialog
box, shown in Figure 5-14, opens.

101



102

Part I: Supercharged Reporting with Power Pivot

Workbaok Connections ==
Name - Add.. -
|
ThisWorkbookDataModel
Fi ure 5_1 4_ ‘WorksheetConnection_[Chapter 7 Sample File.xlsx]JEmployees!Employees k
g - ‘WorksheetConnection_[Chapter 7 5ample File xlsi]TransactionMaster!Transactions
Use the
Workbook
< i, b
Conn e Ctl ons Locations where connections are used in this workbook
dialog box
to remove Click here to see where the selected connections are used
any table
from
the Internal
Data Model.
|

Click the table you want to remove from the Internal Data Model (Employees,
in this case) and then click the Remove button.

Creating a New Pivot Table Using
the Internal Data Model

In certain instances, you may want to create a pivot table from scratch
using the existing Internal Data Model as the source data. Here are the
steps to do so:
1. Choose Insert=> PivotTable from the Ribbon.
The Create PivotTable dialog box opens.

2. Select the Use an External Data Source option, as shown in
Figure 5-15, and then click the Choose Connection button.

Create PivotTable @lﬁ
Choose the data that you want to analyze
) Select a table or range
I 3
Table/Range: 5

Figure 5_1 5: @ Use an external data source

Open the

Cannean name:

Create _! Use this warkbook's Data Model
PivotTable Choose where you want the PivotTable report to be placed
dlalog bOX 1 Mew Worksheet
@ Existing Worksheet
and choose =

Location: | Locations!SFS3 5.3
the EXternal Choose whether you want to analyze multiple tables
data-source [7] Add this data to the Data Model

opion.
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—
Select a Connection or Table
Flgure 5-16: Connections | Tables
US.B the Show: | all Tables =]
Ex@tmg This Workbook Data Model
Connections Tables in Workbook Data Model
. 3 Table[s)
d|a|0g box Chapter 7 Sample Filexlsx (This Workbook)
to select the [ Teeacons
TransactionMaster!5A51:50568615
Data Model Emotogess
as the data D Employees!SAS1:5D5650
Locations
source for D Locations!SASL:5C855
your pivot
table.
—
3. On the Tables tab, select Tables in Workbook Data Model, and then
click the Open button.
You return to the Create PivotTable dialog box.
4. Click the OK button to create the pivot table.
If all goes well, you see the PivotTable Fields dialog box with all tables
that are included in the Internal Data Model, as shown in Figure 5-17.
PivotTable Fields
ACTVE  ALL
To build a report, choose Choose fields to add to report:
I fields from the PivotTable
| Field List Search
Figure 5-17: T
The newly
|- B Transactions
created —
inOt table g b [ Locations
shOWS a” S Drag fields between areas below:
tables in the FILTERS COLUMNS
Internal
Data Model. ROWS £ VALUES
—

You see the Existing Connections dialog box, as shown in Figure 5-16.

Chapter 5: Working Directly with the Internal Data Model
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Filling the Internal Data Model with
Multiple External Data Tables

Suppose you have an Access database that contains a normalized set of
tables. You want to analyze the data in that database in Excel, so you decide
to use the new Excel Internal Data Model to expose the data you need
through a pivot table.

To accomplish this task, follow these steps:

1. Click the Data tab on the Ribbon and click the From Access command,
as shown in Figure 5-18.

I
Figure 5-18:
Click the
From Home Insert Page Layout Formulas Data Revi
Access pl — DShowQuer\es
f&;’ I:; I:\I_j E::)- D r:l EFromTable
button to QEt From From From From Other Existing MNew
data from |Access Web  Tet  Sources~  Connections Query - [ Recent Sources
A Get External Data Get & Transform
your Access
database.
I
2. Browse to your target Access database and open it.
The Select Table dialog box opens.
3. Place a check mark next to the Enable Selection of Multiple Tables
option (see Figure 5-19).
Select Table |.i|éj
nable selection of multiple tables
MName Description  Modified Created Type
EH sales_By Employee 1/27/2010 4:14:55 AM__ 6/18/2006 2:29:43 AM___ VIEW |
I Customerhaster 6/18/2006 1:23:16 AM  6/16/2006 1:02:59 AM  TABLE
Employee_Master 6/18/2006 1:19:17 AM  &/18/2006 1:16:47 AM  TABLE
Figure 5-19: LocationMaster 6/18/2006 2:29:43 AM  6/18/2006 12:57:06 AM  TABLE
E bl th PriceMaster 6/18/2006 12:56:17 AM  6/16/2006 12:29:40 AM  TABLE
nable e ProductMaster 6/18/2006 1:23:55 AM  6/18/2006 12:56:35 AM  TABLE
selection of Test Comments 2/3/2010 7:33:44 AM  2/3/2010 7:22:41 AM  TABLE
multlple TransactionMaster 10/14/2012 &:44:46 PM  6/18/2006 12:35:12 AM  TABLE
tables. Cancel
I




Figure 5-20:
Select the
tables you

want import

into the
Internal
Data Model,
and then
click OK.

Figure 5-21:
Click to
deselect the
Import Rela-
tionships
Between
Tables
option.
|
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4. Place a check mark next to each table that you want to import into the
Internal Data Model, as shown in Figure 5-20. Then click OK.

The Import Data dialog box opens.

Select Table

[

Enable selection of multiple tables

I:‘ MName

D Sales_By_Employee
CustomerMaster
Employee_Master
[”] E LocationMaster
[T B PriceMaster

[C] & productmaster

[C] B Test Comments

Description  Modified

1/27/2010 4:14:55 AM
6/18/2006 1:23:16 AM
6/18/2006 1:19:17 AM
6/18/2006 2:29:43 AM
6/18/2006 12:56:17 AM
6/18/2006 1:23:55 AM
2/3/2010 7:33:44 AM

Created

6/18/2006 2:29:43 AM
6/18/2006 1:02:59 AM
6/18/2006 1:16:47 AM
6/18/2006 12:57:06 AM
6/18/2006 12:29:40 AM
6/18/2006 12:56:35 AM
2/3/2010 7:22:11 AM

Type

VIEW
TABLE
TABLE
TABLE
TABLE
TABLE
TABLE

TransactionMaster

10/14/2012 6:44:46 PM

6/18/2006 12:36:12 AM

TABLE :

5. Click the drop-down arrow next to Properties, and remove the check
mark next to the Import Relationships Between Tables option, as
shown in Figure 5-21.

Import Data

[

[ @ Table

@ PivotTable Repart

1 O PivotChart

|:| _) Power View Report

[‘ _) Only Create Connection
Where do you want to put the data?

@ Existing worksheet:

=5M513

! Hew worksheet

Add this data to the Data Model

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

H

i)

B

OK

I I Cancel

Properties...

— Import relationships between tables

This step ensures that Excel doesn’t introduce a potential error by
misinterpreting how the tables are related. In other words, you’ll want
to create relationships yourself.

6. Still in the Import Data dialog box, choose the PivotTable Report

option and click OK to create the base pivot.

7. Click the Data tab on the Ribbon and choose the Relationships

command.

This step opens the Manage Relationships dialog box.
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8. Create the needed relationships, as shown in Figure 5-22, and then
click Close.
You now have a pivot table based on external data imported into the
Internal Data Model (see Figure 5-23). At this point, you can use the
Pivot Table Field list to build the pivot table.

In just a few a few clicks, you have created a powerful platform to build and
maintain pivot table analysis based on data in an Access database!

Manage Relationships (L2 [
Status Table Related Lookup Table New...

e e S e Employe.Meskr Empiopee Nomae

—

Figure 5-22:
Create the
needed
relation-
ships for the
tables you
just

imported.
|

PivotTable Fields v x
ACTIVE ALL

Choose fields to add to report: -
Search P

b 3 CustomerMaster

1 B Employee_Master
I v 7. TransactionMaster

Figure 5-23:
You're ready
to build the
pivot table
analysis
based on ROWS
multiple
external
data tables.
|

Drag fields between areas below:

FILTERS COLUMNS

Z VALUES

Defer Layout Update




Chapter 6
Adding Formulas to Power Pivot

In This Chapter

Creating, formatting, and hiding your own calculated columns
Creating calculated columns by using DAX

Creating calculated measures

Breaking out of pivot tables with cube functions

Wlen analyzing data with Power Pivot, you often find the need to
expand your analysis to include data based on calculations that are

not in the original dataset. Power Pivot has a robust set of functions (called
DAX functions) that allow you to perform mathematical operations, recursive
calculations, data lookups, and much more.

This chapter introduces you to DAX functions and provides the ground rules
for building your own calculations in Power Pivot data models.

Enhancing Power Pivot Data with
Calculated Columns

Calculated columns are columns you create to enhance a Power Pivot table
with your own formulas. When you enter calculated columns directly in the
Power Pivot window, they become part of the source data you use to feed
your pivot table. Calculated columns work at the row level. That is to say,
the formulas you create in a calculated column perform their operations
based on the data in each individual row. For example, if you have a Revenue
column and a Cost column in your Power Pivot table, you could create a new
column that calculates [Revenue] minus [Cost]. This simple calculation is
valid for each row in the data set.

Calculated measures are used to perform more complex calculations that
work on an aggregation of data. These calculations are applied directly to

a pivot table, creating a sort of virtual column that can’t be seen in the
Power Pivot window. Calculated measures are needed whenever you need to
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|
Figure 6-1:
Start the
calculated
column by
entering an
operation
onthe
Formula bar.
|

3

calculate based on an aggregated grouping of rows — for example, the sum of

[Year2] minus the sum of [Yearl].

Creating your first calculated column

Creating a calculated column works much like building formulas in an Excel
table. Follow these steps to create a calculated column:

1. Activate the Power Pivot window (click the Manage command button
on the Power Pivot Ribbon tab), and then select the Invoice Details tab.

In the table, you see an empty column on the far right, labeled Add Column.

2. Click on the first blank cell in that column.

3. On the Formula bar, enter the following formula (as shown in

Figure 6-1):
=[UnitPrice] * [Quantity]

INV1011
INV1012
ORDST1020

10 ADOCTINDY

91.25 189.95
303.85 609.95
59.29 119.95

0 a0 110 0%

wim o ;s

il

b

[Total Revenue] + S |=[UnitPrice]*[Quantity]
Total Revenue z
1 |ORDST1022 1 59.29 119.95
2 ORD5T1015 1 3290.55 6589.95 6589.95
3 ORDsST1016 10 35 34.95 349.5
ORDST1017 50 91.59 189.95 9497.5
ORDST1018 59.29 119.95 119.95
INV1010 674.5 1349.95 1349.95

189.95
609.95
119.95

EET-W-14

4. Press Enter.

The formula populates the entire column, and Power Pivot automatically

renames the column to Calculated Column 1.

5. Double-click on the column label and rename the column Total

Revenue.

You can rename any column in the Power Pivot window by double-clicking
the column name and entering a new name. Alternatively, you can right-

click any column and choose the Rename option.

You can build calculated columns by clicking instead of typing. For exam-
ple, rather than manually enter = [UnitPrice] * [Quantity], you can
enter the equal sign (=), click the UnitPrice column, type the asterisk (*),
and then click the Quantity column. You can also enter your own static
data. For example, you can enter a formula to calculate a 10-percent tax rate

by entering = [UnitPrice] *1.10.
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Figure 6-2:
Calculated
columns
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cally show
up inthe
PivotTable
Fields List.

A\

Chapter 6: Adding Formulas to Power Pivot 7 09

Each calculated column you create is automatically available in any pivot
table connected to the Power Pivot Data Model. You don’t have to take any
action to get your calculated columns into the pivot table. Figure 6-2 shows
the Total Revenue calculated column in the PivotTable Fields List. These
calculated columns can be used just as you would use any other field in the
pivot table.

Row Labels ~ Sum of Total Revenue . .
Aaron Fitz Electrical 45668.4 PivotTable Fields T
Adam Park Resort 62385  ACTIVE AL
Advanced Paper Co. 131530.45 Choose fields to add to report: o
Advanced Tech Satellite System 2278.7
American Science Museum 6357.8 Search re)
Associated Insurance Company 1299.8
Astor Suites 174604.55 4 [ InvoiceDetails -
Atmore Retirement Center 39.95 Invoscehiumber
Baker's Emporium Inc. 18418 Quantity
Blue Yonder Airlines 26138.3 UnitCost
Boyle's Country Inn's 1829.85 UnitPrice
Breakthrough Telemarketing 91437 | Total Revenue
Castle Inn Resort 239.9
Central Communications LTD 3a16.0 ¢ [ Invoicereader -
Central Distributing 9637.8
Central Illinois Hospital 10229.9 Drag fields between areas below:
Communication Connections 928.85

iznrd Db, 23 2300 EILTER L0 LIRAR

If you need to edit the formula in a calculated column, find the calculated
column in the Power Pivot window, click the column, and then make changes
directly on the Formula bar.

See Chapter 2 for a refresher on how to create a pivot table from Power Pivot.

Formatting calculated columns

You often need to change the formatting of Power Pivot columns to appropri-
ately match the data within them. For example, you may want to show num-
bers as currency, remove decimal places, or display dates in a certain way.

You're by no means limited to formatting only calculated columns. The
following steps can be used to format any column you see in the Power
Pivot window:

1. In the Power Pivot window, click on the column you want to format.

2. Go to the Home tab of the Power Pivot window and find the
Formatting group (see Figure 6-3).

3. Use the option to alter the formatting of the column as you see fit.
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I ——
Home Design Advanced Linked Table
Flgure 6-3: aa, Paste Append I:h ’_] D D Data Type : Auto (Decimal Number)
D as ace '?' =g Format : Currency
You can use
Paste _ From  From Data From Other Existing | Refresh | PivotTable o —
the format- E Copy Datsbase - Semvice - Sources Connections £ % 2 a3
. Clipboard Get External Data Formatting
tmg tOOIS [Total Revenue] + Jx [=[UnitPrice] *[Quantity]
found on the Tota pevere [~
Power Pivot |1 orosTiozz 59.29 119.95 $119.95
window's |2 ©oRDsTI0NS 1 3290.55 6589.95 $6,589.95
H b 3 ORDST1016 10 35 34.95 $349.50
ometabto |, ORDST1017 50 91.59 189.95 $9,497.50
formatany |s orostiois 1 59.29 119.95 5119.95
columnin |[©& mvioew 1 674.5 1349.95 $1,349.95
7 INV1011 1 91.25 189.95 $189.95
the Data 2 INV1012 1 303.85 609.95 $609.95
Model. |s orostiozo 1 59.29 119.95 $119.95
s 10 ORDST1021 1 59.29 119,95 119,95

Veteran Excel pivot table users know that changing pivot table number

\
p formats one data field at a time is a pain. One fantastic feature of Power
Pivot formatting is that any format you apply to the columns in the Power
Pivot window is automatically applied to all pivot tables connected to the
Data Model.
Referencing calculated columns
a a
in other calculations
As with all calculations in Excel, Power Pivot allows you to reference a calcu-
lated column as a variable in another calculated column. Figure 6-4 illustrates
this concept with a new calculated column named Gross Margin. Notice that
on the Formula bar, the calculation is using the [Total Revenue] calculated
column that you create earlier in this chapter.
|
Figure 6-4:
The | & =[T0ta|Revenue]—([Unitcast]‘[ouantiw]]
new Gross Gross Margin z
Margin 59.29 119.95 $119.95
Calculation 1 3290.55 6539.95 $6,589.95 3299.4
R ) 10 35 34.95 $349.50 -0.5
IS USlng the 50 91.59 189.95 $9,497.50 4918
previously 1 59.29 119.95 $119.95 60.66
created 1 674.5 1349.95 $1,349.95 675.45
[Total Reve_ 1 91.25 189.95 $189.95 98.7
nue] and 1 303.85 609.95 $609.95 306.1
calelaed |1 22 o
column.
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Hiding calculated columns from end users

Because calculated columns can reference each other, you can imagine
creating columns simply as helper columns for other calculations. You may
not want your end users to see these columns in your client tools. (In this
context, client tools refers to pivot tables, Power View dashboards, and
Power Map.)

Similar to hiding columns on an Excel worksheet, Power Pivot allows you to
hide any column. (It doesn’t have to be a calculated column.) To hide col-
umns, select the columns you want hidden, right-click the selection, and then
choose the Hide from Client Tools option (as shown in Figure 6-5).

8] unitcost_ B Uniterice 1 RN <o G
1 59.29 119.95 4 =3  Create Relationship. .
1 3290.55 6589.95 36, Navigate to Related Table
10 35 34.95 g B Cony
50 91.59 189.95 g9/l Inser Column
1 59.29 119.95 g [ Delete Columns
1 674.5 1349.95 s, Rename Column
1 91.25 189.95 ¢/ I Freeze Columns
1 303.85 609.95 3 Unfreeze All Columns
1 59.29 119.95 g Hide from Cliertt Tools
1 59.29 119.95 g =7 Column Wicth...
1 179.85 359.95 3 Fiter 5
1 3.29 9.95 Description...
2 oac - c ae =] .

When a column is hidden, it doesn’t show as an available selection in the
PivotTable Fields List. However, if the column you’re hiding is already part
of the pivot report (meaning you’'ve already dragged it onto the pivot table),
hiding the column doesn’t automatically remove it from the report. Hiding
merely affects the ability to see the column in the PivotTable Fields List.

Note in Figure 6-6 that Power Pivot recolors columns based on their attri-
butes. Hidden columns are subdued and grayed-out, whereas calculated
columns that are not hidden have a darker (black) header.

To unhide columns, select the hidden columns in the Power Pivot window,
right-click on the selection, and then choose the Unhide from Client
Tools option.

111
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I
Figure 6-6: [ TEER T T e

Hidden 59.29 119.95 60.66
columns are 3290.55 589,95 3299.4
35 34.95 -0.5
grayed-out, 91.59 189.95 4918
and 59.29 119.95 60.66
calculated 674.5 1349.95 675.45
columns 91.25 189.95 98.7
have darker 303.85 609.95 306.1
. 59.29 119.95 60.66
headlngs' 59 29 119 95 AN RA

I

Utilizing DAX to Create
Calculated Columns

Data Analysis Expressions, or DAX, is essentially the formula language that
Power Pivot uses to perform calculations within its own construct of tables
and columns. The DAX formula language comes supplied with its own set
of functions. Some of these functions can be used in calculated columns for
row-level calculations, and others are designed to be used in calculated
measures to aggregate operations.

In this section, I touch on some of the DAX functions that you can leverage in
calculated columns.

®§NBER DAX has more than 150 different functions. The examples of DAX that I dem-
& onstrate in this chapter are meant to give you a sense of how calculated
columns and calculated measures work. A full overview of DAX is beyond the
scope of this book. If, after reading this chapter, you want to read more about
DAX, however, pick up The Definitive Guide to DAX, by Alberto Ferrari and
Marco Russo. Ferrari and Russo provide an excellent overview of DAX that is
comprehensive but easy to understand.

Identifying DAX functions that are
safe for calculated columns

Earlier in this chapter, you use the Formula bar within the Power Pivot
window to enter calculations. Next to the Formula bar, you may have noticed
the Insert Function button: the button labeled fx. It’s similar to the Insert
Function button in Excel. Clicking this button opens the Insert Function
dialog box, shown in Figure 6-7. Using this dialog box, you can browse, search
for, and insert the available DAX functions.



|
Figure 6-7:
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Function
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|

|
Figure 6-8:
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|
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Insert Function [ 9 [

Select a category:
m )

Select a function

ABS{Number)
Returns the absolute value of 2 number

As you look through the list of DAX functions, notice that many of them look
like the common Excel functions that most people are familiar with. But make
no mistake: They aren’t Excel functions. Whereas Excel functions work with
cells and ranges, these DAX functions are designed to work at the table and
column levels.

To understand what I mean, start a new calculated column on the Invoice
Details tab. Click on the Formula bar and type a good old SUM function:
SUM ( [Gross Margin]). The result is shown in Figure 6-8.

Je |=sum({[Gross Margin])

Calcultzd column 1+
59.29 119.95 60.66
3290.55 6589.95 3299.4 928378.069999938
33 34.95 -0.5 928378.069999998
91.59 189.95 4918 928378.069999998
59.29 119.95 60.66 928378.069999998
674.5 1349.95 675.45 928378.069999938
91.25 189.95 98.7 928378.069999998
303.85 609.95 306.1 928378.069999998
59.29 119.95 60.66 928378.069999998
5929 119 95 60 66 922379 ny 2

As you can see, the SUM function sums the entire column. This is because
Power Pivot and DAX are designed to work with tables and columns. Power
Pivot has no construct for cells and ranges. It doesn’t even have column let-
ters and row numbers on its grid. Though you would normally reference a
range (as in an Excel SUM function), DAX basically takes the entire column.

The bottom line is that not all DAX functions can be used with calculated col-
umns. Because a calculated column evaluates at the row level, only DAX func-
tions that evaluate single data points can be used in a calculated column.

Here’s a good rule of thumb: If the function requires an array or a range of
cells as an argument, it isn’t viable in a calculated column.
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|
Figure 6-9:
DAX func-
tions can
help
enhance the
invoice
header data
with Year
and Month
time
dimensions.
|

So, functions such as SUM, MIN, MAX, AVERAGE, and COUNT don’t work in
calculated columns. Functions that require only single data-point arguments
work quite well in calculated columns: functions such as YEAR, MONTH, MID,
LEFT, RIGHT, IF, and IFERROR.

Building DAX-driven calculated columns

To demonstrate the usefulness of employing a DAX function to enhance cal-
culated columns, let’s return to the walk-through example. Go to the Power
Pivot window and select the InvoiceHeader tab on the Ribbon. If you've
accidentally closed the Power Pivot window, you can open it by clicking the
Manage command button on the Power Pivot Ribbon tab.

The InvoiceHeader tab, shown in Figure 6-9, contains an InvoiceDate column.
Although this column is valuable in the raw table, the individual dates aren’t
convenient when analyzing the data with a pivot table. It would be benefi-
cial to have a column for Month and a column for Year. This way, you could
aggregate and analyze the data by month and year.

- Jx
Add Colomn

5]’3,’2005 12:00:00 AM ORDST1025 BAKERSEMOD0D1
2 4f12f2007 12:00:00 AM STDINV2251 BAKERSEMOOOL
3 5/8/2005 12:00:00 AM ORDST1026 AARONFITOD01
4 4,’12,’2007 12:00:00 AM STDINV2252 AARONFITOD01
3 5]{7,’2004 12:00:00 AM ORD1002 METROPOLOOO1
[} 2/10/2004 12:00:00 AM  INV1024 AARONFITOD01
7 ZfISfZDM 12:00:00 AM INV1025 AARONFITOD01
8 SlefZDM 12:00:00 AM ORDPH1005 LECLERCO001
o /0 /I0NA 13000 ABA  CDDVIOON BAACRICICANT

For this endeavor, you use the DAX functions YEAR(), MONTH(), and
FORMAT() to add some time dimensions to the Data Model. Follow
these steps:

1. In the InvoiceHeader table, click on the first blank cell in the empty
column labeled Add Column, on the far right.

2. On the Formula bar, type =YEAR([InvoiceDate]) and then press Enter.
Power Pivot automatically renames the column to Calculated Column 1.

3. Double-click on the column label and rename the column Year.

4. Starting in the next column, click on the first blank cell in the empty
column labeled Add Column, on the far right.



Figure 6-10:
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|
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5. On the Formula bar, type =MONTH([InvoiceDate]), and then press
Enter.

Power Pivot automatically renames the column to Calculated Column 1.
6. Double-click on the column label and rename the column Month.

7. Starting in the next column, click on the first blank cell in the empty
column labeled Add Column, on the far right.

8. On the Formula bar, type =FORMAT ([InvoiceDate],”mmm”) and then
press Enter.

Power Pivot automatically renames the column to Calculated Column 1.

9. Double-click on the column label and rename the column Month
Name.

After completing these steps, you should have three new calculated columns
similar to the ones shown in Figure 6-10.

[Month Mame] - J« [=FORMAT([InvoiceDate],"mmm")

5/8/2005 12:00:00 AM ORDST1025 BAKERSEMO001 2005 SMay |
4/12/2007 12:00:00 AM STDINV2251 BAKERSEMO001 2007 4 Apr

5/8/2005 12:00:00 AM ORDST1026 AARONFITO00L 2005 5 May

4/12/2007 12:00:00 AM STDINV2252 AARONFITO001 2007 4 Apr

5/7/2004 12:00:00 AM ORD1002 METROPOLO00T 2004 5 May

2/10/2004 12:00:00 AM INV1024 AARONFITO001 2004 2 Feb

2/15/2004 12:00:00 AM INV1025 AARONFITO001 2004 2 Feb

5/10/2004 12:00:00 AM ORDPH1005 LECLERCO001 2004 5 May

=/2/7004 12-00-00 AR ORDIOON AAAGRIELCOONT 2004 5 B

As I mention earlier in this chapter, creating calculated columns auto-
matically makes them available through the PivotTable Fields List (see
Figure 6-11).

One of the more annoying aspects of Power Pivot is that it doesn’t inherently
know how to sort months. Unlike standard Excel, Power Pivot doesn’t use
the built-in custom lists that define the order of month names. Whenever
you create a calculated column such as [Month Name] and place it into your
pivot table, Power Pivot puts those months in alphabetical order, as shown
in Figure 6-12.

The fix for this problem is fairly easy. Open the Power Pivot window and
select the Home tab. There, click the Sort by Column command button.
The Sort by Column dialog box the opens, as shown in Figure 6-13.
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Figure 6-11:
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|
|

Figure 6-12:
Month
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|

Figure 6-13:
The Sort by
Column
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|

PivotTable Fields M
ACTIVE ALL

Choose fields to add to report: hd
Search 2

4 [ InvoiceHeader
CustomerlD

InvoiceDate
InvoiceMumber
| Month
+| Month Name

| Year

Drag fields between areas below:

EIl TERS O LIBARIC
Row Labels + | Sum of Total Revenue
= Aaron Fitz Electrical $45,668.40
Apr 45,609.40
Feb $13,228.00
Jan $14,273.60
Mar 46,948.00
May $5,489.50
Sep $119.90
= Adam Park Resort $6,238.50
Apr $2,519.75
Jan $1,199.00
May $119.80
sep $2,399.95
=L A d Danor Cn £131 030 AC

[vear B vonth GRELTRE

2007 4 Apr

i Sort by Column @léj

Select the column to be sorted and the column by which it is sorted (for example, sort the month
name by the month number). Click the link below to learn how to sort by @ column from z different

table.
Sort By
Column Column
Month Name - Month -

How to sort by & column from a different table?

2004 5 May

2004 - Y]
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Figure 6-15:
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The idea is to select the column you want sorted and then select the column
you want to sort by. In this scenario, you want to sort Month Name by month.

After you confirm the change, it initially appears as though nothing has hap-
pened. The reason is that the sort order you defined isn’t for the Power Pivot
window. The sort order is applied to the pivot table. You can switch over to
Excel to see the result in the pivot table (see Figure 6-14).

Row Labels ~ | Sum of Total Revenue
= Aaron Fitz Electrical $45,668.40
Jan $14,273.60
Feb $13,228.00
Mar $6,948.00
Apr 45,609.40
May 45,489.50
Sep $119.90
= Adam Park Resort $6,238.50
Jan $1,199.00
Apr $2,519.75
May £119.80
Sep 42,399.95
=LA d Danor Cn €131 030 AC

Referencing fields from other tables

Sometimes, the operation you're trying to perform with a calculated column
requires you to utilize fields from other tables within the Power Pivot Data
Model. For example, you may need to account for a customer-specific dis-
count amount from the Customers table (see Figure 6-15) when creating a
calculated column in the InvoiceDetails table.

CustomerName ﬂ Discount Amount ﬂ

1 DOLLISCO0001 Dollis Cove Resort 11% 765 Kingway

2 GETAWAYIO001 Getaway Inn 10% 234 ECannon Ave.
3 HOMEFURNOOOL Home Furnishings Limited 25% 234 Heritage Ave.

4 JOHNSONKO001 Johnson, Kimberly 12% 5678 S. 42nd Ave.

5 KELLYCOMNOO0OL Kelly Consulting 5% 123Yeo

6 KENSINGT0O00L Kensington Gardens Resort 13 % 12345 Redmond R
7 HAMPTONVY0001 Hampton Village Eatery 20% 234 Hampton Villa
& HEALTHYCO0001 Healthy Concepts 11% 1234 Westown Rog
9 LECLERCO0O01 LeClerc & Associates 8% 4321 West Broadw
L0 IEISHIBETONNT laicura £ Troval Cancultant: A% Cihr123
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Figure 6-16:
Use the
RELATED
function to
look up a
field from
another
table.
|

To accomplish this, you can use a DAX function named RELATED. Similar to
VLOOKUP in standard Excel, the RELATED function allows you to look up
values from one table in order to use them in another.

Follow these steps to create a new calculated column that displays a dis-
counted amount for each transaction in the InvoiceDetails table:

1. In the InvoiceDetails table, click on the first blank cell in the empty
column labeled Add Column, on the far right.

2. On the Formula bar, type =RELATED(.

As soon as you enter the open parenthesis, a menu of available fields
(shown in Figure 6-16) is displayed. Note that the items in the list repre-
sent the table name followed by the field name in brackets. In this case,
you're interested in the Customers[Discount Amount] field.

The RELATED function leverages the relationships you defined when
creating the Data Model in order to perform the lookup. So this list of
choices contains only the fields that are available based on the relation-
ships you defined.

¥ « Jfr |=RELATED(

RELATED(ColumnName )y |
I!'au:..u.ua P 4 column
_'| Custom

ers[address]
59.29 60.66
_'|Custumers[C|ty]
3290.55 B6589.! 3299.4
_'| Customers[Country]
35 -0.5

34,
_'| Customers[CustomerlD]
91.59 189.! =| 4918
_'| Customers[Customerharme)
59.29 119. 60.66

674.5 1349.! 675.45
_1 Customers[State)
91.25 189. 98.7
7] Customers[Zip]
303.85 B609.! 306.1
_1 Invoice Header'[Calculated Column 1]
59.29 119. 60.66

“™T]'Invoice Header' [CustameriD]
110 o

Customers[Discount &mount]

5o 20

3. Double-click the Customers[Discount Amount] field and then press
Enter.

Power Pivot automatically renames the column to Calculated Column 1.
4. Double-click on the column label and rename the column Discount%.

5. Starting in the next column, click on the first blank cell in the empty
column labeled Add Column, on the far right.

6. On the Formula bar, type =[UnitPrice]*[Quantity]*(1-[Discount%]) and
then press Enter.

Power Pivot automatically renames the column to Calculated Column 1.

7. Double-click on the column label and rename the column Discounted
Revenue.



Figure 6-17:
The final dis-
count
amount
calculated
column
using the
Discount%
column from
the Custom-
ers table.
|
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The reward for your efforts is a new column that uses the discount percent
from the Customers table to calculate discounted revenue for each transac-
tion. Figure 6-17 illustrates the new calculated column.

9.95
9.95
4.95
9.95
9.95
9.95
9.95
9.95
9.95
9.95
9.95
9.95
93.95

Total Revenue B3| Discount% B| piscounted Revenue B

$119.95
$6,589.95
$349.50
$9,497.50
$119.95
$1,349.95
$189.95
$609.95
$119.95
$119.95
$359.95
$9.95
$5,999.95

0.13
0.11
0.09
0.06
0.09
0.15
0.17
0.05
0.11
0.16
0.15
0.11
0.07

$104.36
$5,865.06
$318.05
$8,927.65
$109.15
$1,147.46
$157.66
$579.45
$106.76
$100.76
$305.96
$8.86
45,579.95

In the example from the preceding section, you first create a Discount%
column using the RELATED function, and then you use that column in
another calculated column to calculate the discount amount.

You don’t necessarily have to create multiple calculated columns to accom-
plish a task like this one. You could instead nest the RELATED function into

the discount amount calculation. The following line shows the syntax for the
nested calculation:

= [UnitPricel] * [Quantity] *

(1-RELATED (Customers [Discount Amount]))

As you can see, nesting simply means to embed functions within a calculation.
In this case, rather than use the RELATED function in a separate Discount%
field, you can embed it directly into the discounted revenue calculation.

Nesting functions can definitely save time and even improve performance in
larger data models. On the other hand, complicated nested functions can be

harder to read and understand.

Understanding Calculated Measures

You can enhance the functionality of your Power Pivot reports by using a
kind of calculation called a calculated measure. Calculated measures are not
applied to the Power Pivot window like calculated columns. Instead, they’re



’ 20 Part I: Supercharged Reporting with Power Pivot

MBER
@&
&

Figure 6-18:
Creating a
new
calculated
measure.
|

applied directly to the pivot table, creating a sort of virtual column that isn’t
visible in the Power Pivot window. You use calculated measures when you
need to calculate based on an aggregated grouping of rows.

Creating a calculated measure

Imagine that you want to show the difference in unit costs between the years
2007 and 2006 for each of your customers. Think about what technically has
to be done to achieve this calculation: You have to figure out the sum of unit
costs for 2007, determine the sum of unit costs for 2006, and then subtract
the sum of 2007 from the sum of 2006. This calculation simply can’t be com-
pleted using calculated columns. Using calculated measures is the only way
to calculate the cost variance between 2007 and 2006.

Follow these steps to create a calculated measure:

1. Start with a pivot table created from a Power Pivot Data Model.

The Chapter 6 Sample File.xlsx workbook contains the
Calculated Measures tab with a pivot table already created.

2. Click the Power Pivot tab on the Excel Ribbon, and choose
Measures—> New Measure.

This step opens the Measure dialog box, shown in Figure 6-18.

Measure |i|£_?-J
Table name: Invoice Details -
Measure name: |2DDTCUSI
Description: |
Formula E Check formula
=CALCULATE(

SUM({Imvoice Details[UnitCost]),

YEAR{InvoiceHeader{Invoice Date)=2007

)
Formatting Options
Category:
General Symbol: s -
Number
(Cumency | Decimal places: 2 &
Date
TRUE/FALSE Use 1000 separator (.)

E==n
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3. In the Measure dialog box, set the following inputs:

e Table name: Choose the table you want to contain the calculated
measure when looking at the PivotTable Fields List. Don’t sweat this
decision too much. The table you select has no bearing on how the
calculation works. It’s simply a preference on where you want to see
the new calculation within the PivotTable Fields List.

¢ Measure name: Give the calculated measure a descriptive name.

e Description: Enter a friendly description to document what the calcula-
tion does.

e Formula: Enter the DAX formula that will calculate the results of the
new field.

In this example, you use the following DAX formula:

=CALCULATE (
SUM (InvoiceDetails [UnitCost] ),
YEAR (InvoiceHeader [InvoiceDate] ) =2007
)

This formula uses the CALCULATE function to sum the Total Revenue
column from the InvoiceDetails table, where the Year column in the
InvoiceHeader is equal to 2007.

e Formatting Options: Specify the formatting for the calculated measure
results.

4. Click the Check Formula button to ensure that there are no syntax
errors.

If your formula is well formed, you see the message No errors in
formula. If the formula has errors, you see a full description.

5. Click the OK button to confirm the changes and close the dialog box.
You see your newly created calculated measure in the pivot table.
6. Repeat Steps 2-5 for any other calculated measure you need to create.

In this example, you need a measure to show the 2006 cost:

=CALCULATE (
SUM (InvoiceDetails [UnitCost]),
YEAR (InvoiceHeader [InvoiceDate] ) =2006
)

You also need a measure to calculate the variance:

=[2007 Revenue] - [2006 Revenuel]
Figure 6-19 illustrates the newly created calculated measures. The calculated
measures are applied to each customer, displaying the variance between

their 2007 and 2006 costs. As you can see, each calculated measure is avail-
able for selection in the PivotTable Fields List.

121
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Figure 6-19:
Calculated
measures
can be seen
in the
PivotTable
Fields List.
|

A\

Figure 6-20:
The Manage
Measures
dialog box
lets you edit
or delete
your
calculated
measures.
|

CustomerName ~ | 2007 Cost 2006 Cost 2007 vs 2006 o b‘ . ‘d _ - X
Aaron Fitz Electrical $3,238.80  $7,921.78 (%4,682.98) PivotTable Fields

Adam Park Resort $1,243.53  $1,308.00 ($64.47)  ACTVE = ALL

Advanced Paper Co. $55.96 $55.96 $0.00 Choose fields to add to report: -
American Science Museum $224.82 5186.14 $38.68

Associated Insurance Company $324.30 $324.30 Search re]
Astor Suites $14,060.03 $16,790.68 ($2,730.65)

Baker's Emporium Inc. $1,859.03 $1,359.03 e -
Blue Yonder Airlines $2,525.18  $6,781.14 ($4,255.96) I

Breakthrough Telemarketing $3,436.03  $3,019.90 $416.13 UnitPrice

Central Communications LTD $2,906.02 $9,063.38 ($6,163.36) /] fr 2007 Cost

Communication Connections $7.84 $7.84 ] fc 2006 Cost

Computerized Phone Systems 559.29 $59.29  f 2007 vs 2006

Contoso, Ltd. 43546146 $2,233.24  $33,228.22

Country View Estates $18.65 s18.65 [ InvoiceHeader =
Holling Communications Inc. $229.14 $738.91 (5509.77)

1SN Industries $1,349.00  ($1,349.00) b poreo oo

Always attempt to achieve readability by using carriage returns and spaces.
In Figure 6-18, the DAX calculation is entered with carriage returns and
spaces. This is purely for readability purposes. DAX ignores white spaces
and isn’t case sensitive, so it’s quite forgiving on how you structure the
calculation.

Editing and deleting calculated measures

You may find that you need to either edit or delete a calculated measure.
You can do so by following these steps:

1. Click anywhere inside the pivot table, click the Power Pivot tab on the
Excel Ribbon, and choose Measures=> Manage Measures.

This step opens the Manage Measures dialog box, shown in Figure 6-20.

Manage Measures @éj
[ Mew. ][ Edt. |[ Delew |

Measure

2006 Cost

2007 vs 2006

2. Select the target calculated measure, and click one of these two
buttons:
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e Fdit: Opens the Measure dialog box, where you can make changes
to the calculation setting.

e Delete: Opens a message box asking you to confirm that you want
to remove the measure. After you confirm, the calculated measure
is removed.

Free Vour Data With Cube Functions

SMBER
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Figure 6-21:
Selectthe
Convertto

Formulas
option to
convert the
pivot table
to cube
formulas.
|

Cube functions are Excel functions that can be used to access the data in a
Power Pivot Data Model outside the constraints of a pivot table. Although
cube functions aren’t technically used to create calculations themselves,
they can be used to free PowerPivot data so that it can be used with formulas
you may have in other parts of your Excel spreadsheet.

One of the easiest ways to start exploring cube functions is to allow Excel to
convert your Power Pivot pivot table into cube functions. The idea is to tell
Excel to replace all cells in the pivot table with a formula that connects back
to the Power Pivot Data Model.

Follow these steps to create your first set of cube functions:

1. Start with a pivot table created from a Power Pivot model.

The Chapter 6 Sample File.xlsx workbook contains a Cube
Functions tab with a pivot table already created.

2. Place the cursor anywhere inside the pivot table, and then select
Analyze = Convert to Formulas, as shown in Figure 6-21.

PivotTable Tools
Analyze Design
1, 1, T =] = D
P B Ix [k 5B 1
pnge Data  Clear Select  Move Fields, Items, | OLAP Relationships = PivotChart Fiel
ource ~ - - PivotTable & Sets~  [Tools+ List]
a Actions G ols
r[j'r; Convert to Formulas I}
M M o] R
CustomerName st 2007 vs 2006
Aaron Fitz Electrical 1.78] (54,632.98}_'
Adam Park Resort 3.00 (564.47)
Advanced Paper Co. 555.590 555.96 50.00
Amaricon Srionee Micanm €794 @3 2195 14 439 FO

3. In the Measure dialog box, set the following inputs: Table Name,
Measure Name, Formula, and Formatting Options.
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After a second or two, the cells that formerly housed a pivot table are
now homes for cube formulas. The Formula bar, shown in Figure 6-22,
illustrates the cube functions.

Fe =CUBEVALUE("ThisWorkbookDataModel",$C3,E52)
|
. c D E F
Figure 6-22: -
These cells CustomerName 2007 Cost 2006 Cost 2007 vs 2006
are now a Aaron Fitz Electrical 53,233.30| $7,92L.78] ($4,682.98)
series of Adam Park Resort $1,243.53  51,308.00 (564.47)
Advanced Paper Co. $55.96 $55.96 $0.00
cube ) _
X | American Science Museum $224.82 $186.14 $38.68
functions! Associated Insurance Company $324.30 $324.30
| ] Actrr Siiit, 214 NAaN 0 215 Fan £2 (S92 730 A5)
If the pivot table contains a report filter field, the dialog box shown in
Figure 6-23 opens. This dialog box gives you the option to convert the
filter drop-down selectors to cube formulas. If you select this option, the
drop-down selectors are removed, leaving a static formula.
If you need to have the filter drop-down selectors intact so you can inter-
actively change the selections in the filter field, leave the Convert Report
Filters option deselected.
|

Figure 6-23: | Convert to Formulas

EXCEl gives By default, conversion permanently replaces PivotTable data values, row labels, and column
labels by substituting formulas for them, If report filters exist, they remain so that you can

you the || stifiter data.

Option to Selecting Convert Report Filters also permanently replaces existing report filters by
substituting formulas for them, removing the ability to filter data.

convert your [CliCanvert Report Fi

report filter : ((comen ] [ cance
fields. =
|

Why is this capability useful? Well, now that the values you see are no longer
part of a pivot table object, you can insert rows and columns, add your own
calculations, or combine the data with other formulas in your spreadsheet.

The bottom line is that cube functions give you the flexibility to free your
Power Pivot data from the confines of a pivot table and then use it in all sorts
of ways by simply moving formulas around.
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Publishing Power Pivot
to SharePoint

In This Chapter
Understanding SharePoint and Excel Services
Publishing an Excel workbook to SharePoint
Using the Power Pivot Gallery
Refreshing Power Pivot data connections

By publishing your Excel reports and dashboards to SharePoint, you can
make them available to others in your organization via a browser and

prevent multiple users from having separate versions of your workbooks on
their computers. You can also make your Power Pivot reports easier to find,
share, and use.

In this chapter, you first discover how SharePoint helps organizations
share and collaborate on data. You will then explore the options for publish-
ing your Power Pivot reports to SharePoint.

Understanding SharePoint

SharePoint is Microsoft’s premier collaborative server environment, provid-
ing tools for sharing documents and data across various organizations within
a company’s network.

Typically deployed on a company’s network as a series of intranet sites,
SharePoint lets various departments control their own security, workgroups,
documents, and data. As with any other website, a SharePoint site — or an
individual page within the site — is accessible by way of a URL that the user
can access using a standard web browser.
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SharePoint is most often used for the storing of version-controlled documents,
such as Word documents and Excel worksheets. In many environments, email
is used for passing documents back and forth between users. The potential
for mixing up different versions of the same document is considerable. Also,
storing multiple copies of the same document takes up a lot of disk space.
Because SharePoint provides a single source for storing, viewing, and updat-
ing documents, many of these issues are eliminated.

And because SharePoint easily handles virtually any type of document, it is
frequently used to consolidate and store various types of documentation
(project drawings, videos, schematics, photographs, and workbooks, for
example) that are required for large projects where multiple teams must
collaborate.

Microsoft chose SharePoint as the platform for Excel publishing because of
the significant features built into SharePoint, including these:

v Security: SharePoint supports users and groups of users. Users and
groups may be granted or denied access to various parts of a SharePoint
website, and designated users may be granted permission to add, delete,
or modify the site.

v Versioning: SharePoint automatically maintains a version history of
objects and data. Changes can be rolled back to an earlier state at virtu-
ally any time. The ability to roll back changes can be granted to individ-
ual users, and DBA support is not required.

+* Recycle bin: Deleted data and objects are held in a “recycle bin” so
that they can be recovered, if necessary. SharePoint supports an Undo
feature for its data.

v Alerts: Users and groups can be alerted by email message whenever a
specific document in SharePoint is added, deleted, or changed. When
granted the proper permissions, users can manage their own alerts.

v End-user maintenance: SharePoint sites are meant to be maintained
by their users, without the intervention of IT departments. Although
SharePoint pages are not as flexible as typical web pages, a SharePoint
developer can add or remove features from pages; change fonts, head-
ings, colors, and other attributes of pages; create subsites and lists; and
perform many other maintenance and enhancement tasks.

v Other features: Every SharePoint site includes a number of features,
such as a calendar, a task list, and announcements that users may turn
off or remove.

Most IT organizations have already implemented a SharePoint environment,
so your organization likely already has SharePoint running on its network. No
lone user can simply start up a SharePoint site. If you're interested in using
SharePoint, contact your IT department to inquire about getting access to a
SharePoint site.
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Understanding Excel Services

for SharePoint

The mechanism that allows for the publishing of Excel documents to
SharePoint as interactive web pages is Excel Services.

Excel Services is a broader term to describe these three components:

1 Excel Calculation Services: Serves as the primary engine of Excel
services. This component loads Excel documents, runs calculations on
the Excel sheet, and runs the refresh process for any embedded data

connection.

1 Excel Web Access: Allows users to interact with Excel through a

web browser.

+” Excel Web Services: Hosted in SharePoint Services, it provides develop-
ers with an application programming interface (API) to build custom
applications based on the Excel workbook.

SharePoint requirements and Office 365

The Excel Services SharePoint implementation
is available only with SharePoint 2010 or 2013,
so you should ensure that your SharePoint site
has one of those two versions.

Most Excel analysts work in companies that
already have a SharePoint 2010 or 2013 environ-
ment. However, if you don’t have access to an
already existing SharePoint environment, you
can check out hundreds of service providers
that offer subscription-based SharePoint ser-
vices. Many of these providers provide volume-
based pricing on a subscription model.

In fact, the Microsoft offering, Office 365,
is a cloud-based environment that offers

subscribers a line of collaborative, Microsoft
Office—like tools that can be accessed on
the web. Similar to Google Docs or Google
Spreadsheets, Microsoft offers Word, Excel,
and PowerPoint in Office 365, so you can use
Office 365 to publish and host your Excel reports.

Subscribing to a commercial SharePoint ser-
vice provider may be the fastest and most
affordable way to host Microsoft Excel solu-
tions on SharePoint. Again, the only caveat
is that the commercial service provider you
choose must have SharePoint 2010 or 2013 with
Excel Services implemented.
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When you publish a workbook to Excel Services, your audience can interact
with your Excel file in several ways:

v View workbooks that contain a data model and Power View reports.

v Navigate between worksheets.

v Sort and filter data.

v Work with pivot tables.

v Use slicers and pivot table report filters.

1 Refresh data for embedded data connections.

Publishing an Excel Workbook
to SharePoint

CMBER - .
é,“‘ To take advantage of the functionality afforded by Excel Services, you must
have the proper permissions to publish to a SharePoint site that is running
Excel Services. To obtain access, speak with your IT department.
After you have access to publish to SharePoint, follow these steps:
1. Click the File tab on the Excel Ribbon, choose Save As=> Other Web
Locations, and then click the Browse button.
This step opens the Save As dialog box.
2. Enter the URL of your SharePoint site in the File Name input box
(see Figure 7-1).
Save As [
(I [}« Microsoft Business Int... » Excel BI Development » + [ 44 ][ Search Excel 81 Development o
Organize »  New folder = @
j Documents  *  Name Date modified Type
@ Music £1% BI Development Using Excel and the Micr... 6/12/201311:41 AM  Microsoft Excel W...
k| Pictures
B videos
1% Computer =
.| £, Local Disk (C:)
. a Recovery (D)
Flglll'e 7-1: s HPTOOLS(E)  _ f
Enter your i
. File name:  https://datapig579.sharepeint.com -
Share_Pomt Save as type: [ Excel Workbook ("xisx) =
URLin the Authors: Mike Alexander Tags: Add atag
input box of
Browser View Options... e Hiowins]
the Save As
dialog box. = s © e
|




Chapter 7: Publishing Power Pivot to SharePoint ’ 29

|
Figure 7-2:
Select
which parts
of your
workbook
will be
available on
the web.
|

|
Figure 7-3:
Double-click
the library
where you
want to
save the file,
and click
the Save
button.
|

3. Click the Browser View Options button.
The Browser View Options dialog box opens.

4. Select which parts of the workbook will be available on the web, as
shown in Figure 7-2, and then click the OK button.

Browser View Options @Iﬂ—hj

Show | Parameters

Choose the sheets and named items that will be shown when the workbook is viewed in the
browser. The whaole waorkbook will always remain available in Excel,

Sheets E‘

Entire Warkbook

[T sample Data
slicer Basics
D Timeline Slicers
D Transactions
] Generators

You can choose to show the entire workbook, only certain sheets, or
only specific objects (charts, and pivot tables, for example). You can
also define parameters to allow certain named ranges to be editable in
the web browser.

5. Click the Save button to connect to the SharePoint site and see
your document library, as shown in Figure 7-3.

Save As =5

@p-v‘ | < https://datapig579.sharepoint.com b Shared Documents ~[%#] [ Search Shared Documents r

B Desktop -

& Downloads DataPig Team Site
% Recent Places Documents
i# Dropbox

Type Name Modified By Modified

4 Libraries |
8 Documents  |7| Thers arz no documents of the specified type in this document library
& Music
&) Pictures
B videos -

/% Computer
&, Local Disk (C)

File name:  Sample Upload

Save as type: Excel Workbook "ais{ =
Authars: Mike Alecander Tags: Add atag
Browser View Options... [C1Save Thumbnail
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|
Figure 7-4:
A workbook,
as shown

in Excel
Services.
|
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You can think of a document library as a directory on the
SharePoint site.

6. Enter a filename in the File Name input box, double-click the library
where you want the file saved, and then click the Save button.

After you've published the workbook, you can view it on the web by finding
the document in the appropriate library on your SharePoint site. When you
open the workbook, it shows up in the browser, with several menu options

(see Figure 7-4), as described in the following list:

1+ Edit Workbook: Either download the workbook or edit the workbook in
the browser.
v Share: Email a link to your newly published workbook.

v+~ Data: Refresh any external data connections that are in your workbook.

crosoft Excel Web App | DataPig Team Site Sample Upload
EDIT WORKBOOK ~ SHARE ~ DATA - FIND
A B c D E F G H
Region A 4 Market
Canada Midwest
North Northeast
Southeast

Southwest West.

Js:v:p o - Re;;;g,e?ﬂ Revenue by Month

Feb 4,601,939 9,000 k

Mar 3,698,004 5,000 k

Apr 3,715,549 7000k

May 6,119,910

13 Jun 4,138,010
Jul 6,453,407
Aug 8,510,773

1e Sep 7,569,500

HBowm~a v & w N o=

[~

5,000 k
4,000 k
3,000 k

Workbooks on the web are running in an environment that is quite different
from the Excel client application you have on your PC. Excel Services has
limitations on the features it can render in the web browser. Some limita-
tions exist because of security issues, and others exist simply because Excel
Services hasn’t yet evolved to include the broad set of features that come
supplied with standard Excel.

In any case, the following list describes some limitations on Excel Services:

v Data validation does not work on the web. This feature is simply
ignored when you publish your workbook to the web.

1 No form of VBA, including a macro, runs in the Excel Web App. Your
VBA procedures simply don’t transfer with the workbook.
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1 Worksheet protection doesn’t work on the web. Instead, you need
to plan for, and use, the Browser View Options dialog box (refer to
Figure 7-2).

v Links to external workbooks no longer work after publishing to the
web. Any links or references to other workbooks will no longer work
after you publish your file to SharePoint.

+* You can use any pivot tables with full fidelity on the web, but you
cannot create any new pivot tables while your workbook is on the
web. Create any pivot tables in the Excel client on your PC before
publishing on the web.

v OfficeArt doesn’t render on the web. This includes Shape objects,
WordArt, SmartArt, diagrams, signature lines, and ink annotations.

Publishing to a Power Pivot Gallery

W
gg‘

NG/

A Power Pivot Gallery is a type of document library that showcases Power
Pivot reports and allows for scheduled refresh cycles.

Exploring the Power Pivot Gallery

For your end users, the Power Pivot Gallery provides an attractive portal
that serves as a one-stop shop for all the reports and dashboards you pub-
lish. For you, the Power Pivot Gallery enables better management of your
Power Pivot reports by allowing you to schedule nightly refreshes of the
data within them.

Speak with your SharePoint administrator about your organization’s
SharePoint instance, and ask that person to consider adding a Power Pivot
Gallery to the site. After you have access to a Power Pivot Gallery, you can
upload your Power Pivot workbooks by following the same steps for publish-
ing a standard workbook to SharePoint (see “Publishing an Excel Workbook
to SharePoint” in this chapter).

Figure 7-5 illustrates a typical Power Pivot Gallery. Note that each workbook
is shown as a thumbnail, providing users with a snapshot of each report.
Clicking a thumbnail opens the report as a web page.

If you have an Office 365 SharePoint subscription, you have no option, unfor-
tunately, for a Power Pivot Gallery, because Office 365 doesn’t support it.
This situation may change as Microsoft continues to add improvements to
Office 365.

131
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|
Figure 7-5:
A sample
Power Pivot
Gallery.
|

|
Figure 7-6:
You can use
the Data
drop-down
menu to
manually
refresh data
connections.
|

[ Site » PowerPivot Gallery Test
Search this site... »
— : ... PowerPivot Upload —

[ . s Last Modified By: Alexander, Mike, Date: 1/8/2014
“ - s Created ByzAlexander, Mike

Refreshing data connections in published
Power Pivot workbooks

You can manually refresh the data connections within your published Power
Pivot report by opening the workbook and selecting the Data drop-down
menu. As you can see in Figure 7-6, you have the option of refreshing a single
connection or all connections in the workbook.

m EDIT WORKBOOK = SHARE - |DARAR]  FIND

A B c D Refresh Selected Connection
Refresh the data connection for the
currently selected PivotTable or

2 PivotChart,

r Refresh All Connections

Refresh all data connections in the
waorkbook.
===| Calculate Workbook
= Recalculate the workbook.

Alternatively, you can use the Power Pivot Gallery to schedule an automatic
refresh based on a schedule you define. Simply click the Manage Data icon in
the upper-right corner of the target report’s shadow box (see Figure 7-7).

SharePoint opens the Manage Data Refresh screen, shown in Figure 7-8. The
idea is to configure each setting to set up the schedule you want.



|
Figure 7-7:
Select the
Manage
Dataicon.
|

|
Figure 7-8:
Set up your
schedule.
|

Chapter 7: Publishing Power Pivot to SharePoint 733

Manage Data

Totel

PowerPivot Upload
Last Modified By: Alexander, Mike, Date: 1/8/2014
Created By:Alexander, Mike

Data Refresh

Specy # you would fike to turn
Data Refresh on or off.

Schedule Details

by or ence)
ing details for the refresh

Earliest Start Time

Specify the earliest start time that the data
refresh vil begin

E-mail Notifications

Specy idress of the users to be
notified in the event of data refresh failures.

Credentials

Provide the credentials that vl be used to
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ovs user credentials

All data sources
Refresh Data Source

vmsqlprod01_sp2010dev SYNOPSIS MARKERS 3

ecurs Stora Sarvice (S55) to log on to the data source.

This list describes each settings section:

v Data Refresh: The Data Refresh section holds the On-Off switch for your
schedule. Place a check in the Enable Schedule check box to make the
schedule active. Remove the check to stop automatic refreshes.

+* Schedule Details: In the Schedule Details section, you can specify the
frequency and intervals of the schedule. In addition to selecting the time
intervals, you can refresh as soon as possible. Placing a check mark next
to the Also Refresh as Soon as Possible option starts a refresh within a
minute. This option is helpful when you want to test the refresh process.
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v~ Earliest Start Time: The Earliest Start Time section lets you specify the
time of day to run the refresh process.

+~ E-mail Notifications: The E-mail Notifications section lets you specify
who should receive an email from SharePoint every time the scheduled
refresh is run. Individuals who are specified receive an email regardless
of whether the process ran successfully.

1 Credentials: Most data sources require authentication in order to connect
to them (username, password, and so on). The Credentials section lets
you specify how authentication is passed to external data sources. This
section has these three options:

¢ Use the Data Refresh Account Configured by the Administrator:
Authenticates the SharePoint system account to the data source.
You typically have to work with your SharePoint administrator to
set up this authentication method and ensure that the data source
can use SharePoint’s system account.

Connect Using the Following Windows User Credentials: Lets you
explicitly enter a username and password for authentication. Avoid
using your personal username and password here. Instead, use
this option with an application account, which is a “dummy” user
created by your database administrators.

Connect Using the Credentials Saved in Secure Store Service (SSS) to
Log On to the Data Source: This authentication option allows data
connections to be refreshed without requiring a password. In order
to use this option, you need a Secure Store ID from your SharePoint
administrator.

v+ Data Sources: This setting lets you define whether all data connections
are refreshed, or only specific connections. Deselecting the All Data
Sources check box enables the selection of individual connections in
your workbook.
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Wrangling Data with
Power Query

Home Transform Add Column View
| E;E Transpose Data Type: Decimal Mumber ._1)2 Replace Values Piv . / [
'3% Reverse Rows | [7] Detect Data Type I:Rz Replace Errors Ej Un AC, i
First Row Split  Format
Headers ~ : Count Rows Rename Fill El_,a Move Column
Table Any Column Text Col
i = Table.TransformColumnTypes(Source,{{"Market”, type text}, {"Product_Description”, tj
I~ | Product_Description - | lan ~ | Feb - | Mar - | Apr - | May
Cleaning & Housekeeping Services 6219.66 4263.92 5386.12 6443.99 4351
Fadility Maintenance and Repair 3255.82 9430 4957.62 885,
Fleet Maintenance 5350.03 8924.71 6522.46 946
Green Plants and Foliage Care 241508 257961 2981.01 2704
Landscaping/Grounds Care 547422 4500.52 5705.68 525
Predictive Maintenanc eventative Maintenance 9810.55 10180.23 1094
Cleaning & Housekeeping Services 2840.76 4102.2 4
Fadility Maintenance and Repair 16251.01 2184353 2874
Fleet Maintenance 22574.77 27871.1 3198:
Green Plants and Foliage Care 482509 75527.58 6841
Landscaping/Grounds Care 19401.16 2091835 1945

Discover how to integrate Power Pivot and Power Query to create dynamic reporting from
aweb service at www . dummies . com/extras/excelpowerpivotpowerquery.


http://www.dummies.com/extras/excelpowerpivotpowerquery

In this part . . .

Discover the fundamentals of using Power Query to import and
process data from various data sources.

Explore Power Query tools and formulas that can automate and
simply your data-transformation processes.

Uncover methods of merging and appending multiple queries to
go beyond simple data imports.

Get the skinny on creating your own custom functions to extend
the functionality of Power Query.




Chapter 8
Introducing Power Query

In This Chapter
Installing and activating Power Query
Spelling out the Power Query basics
Understanding Query steps
Managing existing queries

Overviewing query actions

’ n information management, the term ETL (Extract, Transform, Load)
refers to the three separate functions typically required to integrate dispa-
rate data sources: extract, transform, and load. The extraction function refers
to the reading of data from a specified source and extracting a desired subset
of data. The transformation function refers to the cleaning, shaping, and
aggregating of data to convert it to the desired structure. The loading func-
tion refers to the actual importing or writing of the resulting data to a target
location.

Excel analysts have been manually performing ETL processes for years —
although they rarely call it ETL. Every day, millions of Excel users manually
pull data from a source location, manipulate that data, and integrate it into
their reporting. This process requires lots of manual effort.

Power Query enhances the ETL experience by offering an intuitive mecha-
nism to extract data from a wide variety of sources, perform complex
transformations on that data, and then load the data into a workbook or the
Internal Data Model.

In this chapter, you explore the basics of the Power Query Add-in. You
also get a glimpse of how it can help you save time and automate the steps
needed to ensure that clean data is imported into your reporting models.
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Installing and Activating
a Power Query Add-In

In Excel 2016, Power Query isn’t an add-in — it’s a native feature of Excel, just
like charts and pivot tables are native features. If you're working with Excel
2016, you don’t have to install any additional components. You’ll find Power
Query in Excel 2016 hidden on the Data tab, in the Get & Transform group
(see Figure 8-1).

|
Figure 8-1:
In Excel
2016, the
Power
Ouery o Ty [ L—\ [=2 = [ show Queries
commands ‘m L& LHE - — r:l FF From Table
f di From From From From Other Existing New
aretoundin faccess Web Text Sourcesw  Connections Query *

the Get & Get External Data % Get & Transform
Transform
group on the
Data tab.
|

Home Insert Page Layout Formulas Data

[%5 Recent Sources

If you're working with Excel 2010 or Excel 2013, you need to explicitly
download and install the Power Query add-in. As of this writing, the Power
Query add-in is available to you only if you have one of these editions of
Office or Excel:

v Office 2010 Professional Plus: Available for purchase through
any retailer

v Office 2013 Professional Plus: Available through volume licensing only
v~ Office 365 Pro Plus: Available with an ongoing subscription to
Office365.com

v Excel 2013 Stand-alone Edition: Available for purchase through any
retailer

If you have any of these editions, you can install and activate the Power
Query add-in. Simply enter the search term Excel Power Query add-in into
your favorite search engine to find the free installation package.
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Note that Microsoft offers Power Query for both Excel 2010 and Excel 2013 in
both 32- and 64-bit platforms. Be sure to download the version that matches
your version of Excel as well as the platform on which your PC is running.

After the add-in is installed, activate it by following these steps:

1. Open Excel and look for the Power Query command on the Insert tab
(see Figure 8-2).

If you see it, the Power Query add-in is already activated. You can skip
the remaining steps.

I
Figure 8-2:
In Excel
2010 and
2013, the ps DATA REVIEW VIEW DEVELOPER POWERPIVOT POWER QUERY
Power = ’_ Locale: |Engli.. ~ [T [&3] Update [

A 24 =
QUEI'Y § =2 "5 Fast Combine D Options
add-inis e Append | Workbook ) Data Source Sign

. Settings In
exposed via lombine Manage Queries | Workbook Settings Machine Settings Organization
its own tab
onthe
Ribbon.

2. From the Excel Ribbon, choose File > Options.

3. Choose the Add-Ins option on the left, and then look for the Manage
drop-down list at the bottom of the dialog box. Select COM Add-Ins
and then click Go.

4. Look for Power Query for Excel in the list of available COM add-ins.
Select the check box next to each one of these options and click OK.

5. Close and restart Excel.

A successful install results in a new Power Query tab on the Excel Ribbon.

Power Query Basics

In this section, I walk you through a simple example of using Power Query.
Imagine that you need to import Microsoft Corporation stock prices from the
past 30 days by using Yahoo! Finance. For this scenario, you need to perform
a web query to pull the data you need from Yahoo! Finance.
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Starting the query

To start the query, follow these steps:

. N
I,__\ Combine Queries r = From OData Feed

— =

Figure 8-3: [ Data Source Settings... & From Facebook

i D Query Options . n
Starting a y Op
Power ™ From ODBC
Query web -
query. Er Blank Query
—
2. In the dialog box that appears, enter the URL for the data you need, as
shown in Figure 8-4.
In this example, you type http://finance.yahoo.com/q/hp?s=MSFT.
x

I From Web

Figure 8-4: Enter a Web page URL.

Enter the URL

ta rg et URL | http://finance yahoo.com/q/hp?s=MSFT+Historical+Prices |

containing
the data you _ .

need. =

—

1. If you have Excel 2016, select the New Query command on the Data
tab, and then select From Other Sources~> From Web (see Figure 8-3).

If you're working with Excel 2010 or Excel 2013, click the Power Query
tab and select the From Web command.

Page Layout Formulas Data Review View Developer In
=D F [ Shew Queries II\ [2] Connections 5| [7]
. v ola
— ,_] ﬁ From Table =~ r i
Existing MNew Refresh z|l S
Connections Querny~ [% Recent Sources All~ -
By Connections
|: From File »
D | - From Database » H I |

A From Other Sources
[ Frome

13

DJ.‘ From Web
357
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After a bit of gyrating, the Navigator pane shown in Figure 8-5 appears.
You can select the data source that you want to extract. Click on each
table to see a preview of the data.

Navigator
Ll Table 4
Select multiple items open
Show All | w Selected [1] [ =
4 [ httpy//finance.yahoo.com/q/hp?s=MSFT :; : 3
I Mmabie 0 o
Figure 8-5: g:l o
Selectthe Fraies w7
correct data o Table 4 :E
source and FE Document 4535
then click -
the Edit - '
button. wa [~ DR
— L
3. In this case, Table 4 holds the historical stock data you need, so click
Table 4 in the list box on the left and then click the Edit button.
You may have noticed that the Navigator pane, shown in Figure 8-5,
offers a Load button (next to the Edit button). You can use this button to
skip any editing and import your targeted data as is. If you're sure that
you won'’t need to transform or shape your data in any way, click the
Load button to import the data directly into the data model or a spread-
sheet in your workbook.
QMING/

Excel has another From Web command button, on the Data tab in the Get
External Data group. This unfortunate duplicate command is the legacy
web-scraping capability found in all Excel versions since Excel 2000.

The Power Query version of the From Web command (choose New
Query= From Other Sources= From Web) goes beyond simple web
scraping. Power Query can pull data from advanced web pages and then
manipulate it. Make sure you're using the correct feature when pulling
data from the web.

When you click the Edit button, Power Query activates a new Query
Editor window, which contains its own Ribbon and a preview pane that
shows a preview of the data (see Figure 8-6). You can apply certain
actions to shape, clean, and transform the data before importing.

The idea is to work with each column shown in the Query Editor, apply-
ing the necessary actions that will give you the data and structure you
need. You can dive deeper into column actions later in this chapter. For
now, continue toward the goal of getting the last 30 days of stock prices
for Microsoft Corporation.
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Formula bar Query Settings
| @8- = |Table 4 - Query Editor [
Home Transform Add Column View @
" 1 A b 2 > N
Q’,—ﬁ iy rﬂPropertles Igl = 2] |: :| g Data Type: Text [ E" &
o DAd\rancEd Editor = ﬁ Use First Row As Headers ~ & Ret
Close & Refresh Manage Reduce Split  Group | Combine
Load~ | Preview - Columns - Rows - Column~ By |52 Replace Values =
Close Query Sort Transform
» i = .
I Source{4}[Data] Quefy Sfethr“gs e
-% EB- Date ~|Open |~ | High |~|Low |+|Close || Volume ~ | Adj Close*
| =}
& | 1 Jun26,2015 45,65 4628 4503 4526 45610900  45.26 - PROPERTIES
Figure 8-6: 2 Jun 25,2015 26.03 4606 4550 4565 20,568,500 4565 N_ame
The Query 3 Jun24,2015 1567 4625 4555 4564  34784,500 4564 e
Edit . 4 Jun 23,2015 4613 46.28 4562 4581 25787000 4581 All Properties
itor win- 5 Jun22,2015 4633 4672 4516 4623 20,278,600  46.23 _| 4 APPLIED STEPS
dow allows 6 Junls,2015 4575 4683 4598 4610 57500600 4610 I Source
you to 7 Jun18, 2015 46.22 46.80 4617 4672 32,184,500 4672 Navigati
avigation
shape, g lun17,2015 2573 4607 4536 4597 28566300 4597
clean, and 9 Jun 16,2015 4535 4624 4530 4583 26,822,500  45.83 |
10 Jun 15,2015 4545 4565 4502 4548 30,080,100 4548
transform R —— FR R P, 2
data 4 | . | b
Bl 7 coLumns, 68 ROWS PREVIEW DOWNLOADED AT 5:16 PM.
|
Preview pane
4. Right-click the Date column to see the available column actions, as
shown in Figure 8-7. Select Change Type and then Date to ensure that
the Date field is formatted as a proper date.
& = Source{4}[Data]
B, Date =lnnan [=luioh [=liow [+]close [v] volume [+] AdjCid
N
1 Junzs,of M Remove 4526 45610800  45.26
2 Jun325, 2 RemovelithenSolumns 4565 20,569,500  45.65
|
3 lJun24,2 DuphcatelCalumn 4564 34784600  45.64
Figure 8-7: | 1 wnz.2 Remove Duplicates 4501 25787000 4591
Right-click | 5 Jun22.2 Remove Errors 4623 20278600  46.23
6 Jun 19, X ar 4 P P
the Date 5 s Change Type 4 Decimal Number
7 Jun1iB,
column and o e Transform 3 Currency
Choose to 9 lunis, 2 32 Replace Values... Whole Number
Change the 10 Jun 15,2 Replace Errors... Date/Time
datatypeto |11 wniza i Selit Column N Date N
adate |12 wniLa— oo oop Time
format, |13 Junio 2 Fill N Date/Time/Timezone
s | 14 09980 e niver Columne Duration
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5. Remove all unnecessary columns by right-clicking each one and

selecting Remove.

(Besides the Date field, the only other columns you need are the High,
Low, and Close fields.)

Alternatively, you can hold down the Ctrl key on the keyboard, select
the columns you want to keep, right-click any selected column, and then
choose Remove Other Columns (see Figure 8-8).

B R T N

fi = Table.TransformColumnTypes(Datad, {{"Date”, type date}})
Date ~|Open |~ |High |~|Low |~ |Ci b
E 5 ﬂ!ﬁ Remove Columns
6/26/2015 45.65 4628 4503 45
Remove Other Columns
6/25/2015 46.03 4606 4550 45 NS
6/24/2015 45.67 4625 4555 45 Remove Duplicates
6/23/2015 46.13 4628 4562 45 Remove Errors
6/22/2015 46.33 4672 4516 45| 1o Replace Values...
6/19/2015 46.79 4683 4509 45 Fill b
6/18/2015 46.21 4680 4617 45 Change Type n
6/17/2015 45.73 4607 4536 45 I — R
6/16/2015 45.35 4624 4530 45
6/15/2015 45.45 4565 4502 |ag| — GroupBy.
= _ i
6/12/2015 46.22 4647 s500 45| @ Unpivet Columns
6/11/2015 46.56 4692 4613 4 Move »
6/10/2015 45.79 4683 4569 4661 27,952,300 4661
P . o e - = P o oo

6. To ensure that the High, Low, and Close fields are formatted as proper

numbers, hold down the Ctrl key on the keyboard, select the three
columns, and right-click and choose Change Type = Decimal Number.

After you do this, you may notice that some of the rows show the
word Error. These are rows that contain text values that could not be
converted.

. Remove the error rows by selecting Remove Errors from the Table

Actions list (next to the Date field), as shown in Figure 8-9.

. After all errors are removed, add a Week Of field that displays which

week each date in the table belongs to.
Here’s how to do this:
1. Right-click the Date field and select the Duplicate Column option.
A new column is added to the preview.

2. Right-click the newly added column, select the Rename option,
and then rename the column Week Of.
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EE. Date | High ~ Low |~|Close |~
I .
] = |ce First Row As Headers b/19/2015 4781 4718  47.58
Figure 8-9: - : B/19/2015 Error Error  Error
You can Add Custom Column... E/18/2015 4822 4761 4801
click the GRS R T Y bss01s 4so1 4805 483
Table Choose Columns... 5/14/2015 4882 4803 4872
Actions icon Remove Duplicates 5/13/2015 4832 47.57 47.63
to select == Keep Top Rows.. b/12/2015 4768 46542 4735
actions Keep Bottom Rows.. B/11/2015 4791 4737 4737
/8/: 4 5 4
(SUCh as Keep Range of Rows... 5/8/2015 7.98 47.52 7.75
Remove 5/7/2015 47.09 46.16 46.7
-
Erro I’S) that BE Remove Top Rows... 5/6/2015 47.77 46.02 46.28
you want Remove Bottom Rows... 5/5/2015 4816 4731 476
applied to e e o 5/4/2015 4887 4818 4824
the entire Fry———— N 5/1/2015 4888 484  48.66
4/30/2015 4554 486 4864
data table. Merge Queries...
. 4/29/2015 4531 485 4906
I Annend Oueriec
9. Select the Transform tab on the Power Query Ribbon, look to the
right to find the Date & Time Column group, and then choose
Date > Week = Start of the Week, as shown in Figure 8-10.
Excel transforms the date to display the start of the week for a
given date.
I
Figure 8-10:
The Power Transfarm Add Calumn View
O.Uery Date ~ ' =[ A0 Statistics - Trigonometry T
. values 2, FlE- Standard Rounding Lge
Ribbon can Text o ) bructured
be used to Errors Ej = Column = Scientific Information Date Only Column
ny Column Number Column Dz Year 3
apply trans- N
. i - n w o onth b
formatlon fx Table.RenameColumns{#"Duplicated Column1" {{"Date oay ) W
aCtiOns | High |+|Llow |~|Close |~ | \Week Of - Quarer
6/26/2015 4528 4503 4526 6/26/2015
such as
displavi 6/25/2015 4506 455 4565 &/25/2015 Week of Year
ISPIAYING | pors  as2s  asss  ases eeajents \Week of Month
the start of 6/23/2015 4528 4562 4501 &/23/2015
the week |suzz015 4572 4515 4523 6/22/2015 EndlotiWeek:
fora given |e192015  asaz 4500 261 &/18/2015
date 1 2015 A5 A5 1 A L8018
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10. When you’ve finished configuring your Power Query feed, save and

output the results.

To do this, click the Close & Load drop-down menu on the Home tab of
the Power Query Ribbon to reveal the two options shown in Figure 8-11:

¢ Close & Load: Saves your query and outputs the results as an Excel
table to a new worksheet in your workbook.

¢ Close & Load To: Opens the Load To dialog box, where you can
choose to output the results to a specific worksheet or to the Data
Model. Alternatively, you can choose to save the query only as
a query connection, and then you can use the query in various
in-memory processes without needing to output the results.

Home Transform Add Column View
EF Properti || &
Q’,ﬁ D [ Properties | s :l
L1 Advaneed Editor 2l
Close &| Refresh Manage | Reduce
Load -

Preview ~ Columns = Rows ~
Y Close & load Sort

ﬁv,: Close & Load To... *

Split]
Colum

Load To

Select how you want to view this data in your workbook.
[ @ Table

E: Only Create Connection

Select where the data should be loaded.

® Mew worksheet

Existing worksheet:

Add this data to the Data Model

At this point, you have a table similar to the one shown in Figure 8-12, which
can be used to produce the pivot table you need.

Take a moment to appreciate what Power Query allowed you to do just now.
With a few clicks, you searched the Internet, found some base data, shaped
the data to keep only the columns you needed, and even manipulated that
data to add an extra Week Of dimension to the base data. This is what Power
Query is about: enabling you to easily extract, filter, and reshape data with-
out the need for any programmatic coding skills.
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Figure 8-12:
Your final
query pulled
from the
Internet:
trans-
formed, put
into an
Excel table,
and ready to
useina
pivot table.
|

A B c D £
pate B High B Low B Close Bl week of 2
6/26/2015 46.28 45.03 45.26 6/21/2015
6/25/2015 46.06 455 45.65 6/21/2015
6/24/2015 46.25 45.55 45.64 6/21/2015
6/23/2015 46.28 45.62 4591 6/21/2015
6/22/2015 46.72 46.16 46.23 6/21/2015
6/19/2015 46.83 45.99 46.1 6/14/2015
6/18/2015 46.8 46.17 46.72 6/14/2015
6/17/2015 46.07 45.36  45.97 6/14/2015
10 | 6/16/2015 46.24 45.3  45.83 6/14/2015
11 |6/15/2015 45.65 45.02 45.48 6/14/2015
12 6/12/2015 46.47 459 45.97 6/7/2015
13 |6/11/2015 46,92 46.13  46.44  6/7/2015
14 6/10/2015 46.83 45.69 46.61 6/7/2015
15| 6/9/2015 4594 45.46  45.65  6/7/2015

s fnfnmar As s ar sm ar =m o fnnac

Woe o= hown s W R

Understanding query steps

Power Query uses its own formula language (known as the “M” language) to
codify your queries. As with macro recording, each action you take when
working with Power Query results in a line of code being written into a
query step. Query steps are embedded M code that allow your actions to be
repeated each time you refresh your Power Query data.

You can see the query steps for your queries by activating the Query Settings
pane. While in the Query Editor window, you choose View = Query Settings.
You can also place a check mark in the Formula Bar option to enhance your
analysis of each step with a formula bar that displays the syntax for the
given step.

The Query Settings pane appears to the right of the preview pane, as shown
in Figure 8-13. The formula bar is located directly above the preview pane.

Each query step represents an action you took to get to a data table. You can
click on any step to see the underlying M code in the Power Query formula
bar. For example, clicking the step called Removed Errors reveals the code
for that step in the formula bar.

When you click on a query step, the data shown in the preview pane shows
you what the data looked like up to and including the step you clicked. For
example, in Figure 8-13, clicking the step before the Removed Other Columns
step lets you see what the data looked like before you removed the non-
essential columns.
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Home Transform Add Column View E
D 7' Formula Bar
5)
Query |Advanced
Settings| Editor
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; 5 = Table.TransformColumns(2"Renamed Columns”, Q.JE'}" SEfﬂr‘gS ®
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manage 6 6/19/2015 4583 4599 451 6/14/2015 E Source
query steps 7 6/18/2015 458 46.17 46.72 6/14/2015 Navigation
. 8 6/17/2015 4507 4536 4597 6/14/2015 Changed Type
inthe 9 6/16/2015 45.24 453 4583 6/14/2015 Removed Other Columns
App'IEd 10 6/15/2015 45.65 45.02 45.48 6/14/2015 | Changed Typel
11 6/12/2015 45.47 459 4597 6/7/2015 Duplicated Calumn
Steps sec- 12 6/11/2015 46.92 46.13 46.44 6/7/2015 Calculated Start of Week
tion of the 13 6/10/2015 4583 4569 4561 6/7/2015 Removed Columns
Qu ery Set- :_4 6/5/2015 4594 4546 4565 6/7/2015 Removed Errors
- 15 6/8/2015 a6.43 45.67 45.73 6/7/2015 Duplicated Columnl
tings pane. 16 6/5/2015 4552 4584 45.14 5/31/2015 Renamed Columns
E— 17 6/4/2015 47,15 4532 45.36 5/31/2015 X Calculated Start of Weekl

You can right-click on any step to see a menu of options for managing your
query steps. Figure 8-14 illustrates the following options:

v~ Edit Settings: Edit the arguments or parameters that defines the
selected step.
1 Rename: Give the selected step a meaningful name.

” Delete: Remove the selected step. Be aware that removing a step can
cause errors if subsequent steps depend on the deleted step.

Query Settings x
4 PROPERTIES
Mame
Microsoft Stock
All Properties
I
4 APPLIED STEPS

Figure 8-14: Source
nght-chck Mavigation

on an Changed Type
A\ > Removed Other Calumn -
query Step Changed Typel (el 5ing L\\)
to edlt’ Duplicated Column Rename
rename, Calculated Start of Weel Delete
delete 0 Removed Columns Delete Until End
. Or Removed Emors Maove Up
move the Duplicated Columnl Move Down
S‘tep_ Renamed Columns

Calculated Start of Weekl
I
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Power Query gives you the option to view and
edit a query’s embedded M code directly.
While in the Query Editor window, click the
View tab on the Ribbon and select Advanced
Editor. The Advanced Editor dialog box is
little more than a space for you to type your

Viewing the Advanced Query Editor

own M code. Advanced users can use the M
language to extend the capabilities of Power
Query by directly coding their own steps in the
Advanced Editor. We touch on the M language
in Chapter 12 of this book.

v Delete Until End: Remove the selected step and all following steps.

1 Move Up: Move the selected step up in the order of steps.

v Move Down: Move the selected step down in the order of steps.

v Extract Previous: Create a new query using the steps prior to the
selected step. This feature is covered in Chapter 11.

Refreshing Power Query data

Power Query data is in no way connected to the source data used to extract
it. A Power Query data table is merely a snapshot. In other words, as the
source data changes, Power Query doesn’t automatically keep up with the
changes; you need to intentionally refresh your query.

If you chose to load your Power Query results to an Excel table in the existing
workbook, you can manually refresh by right-clicking on the table and select-

ing the Refresh option.

If you chose to load your Power Query data to the Internal Data Model,
you need to open the Power Pivot window, select your Power Query
data, and then click the Refresh command on the Home tab of the Power

Query window.

To get a bit more automated with the refreshing of queries, you can configure

your data sources to automatically refresh the Power Query data. To do so,

follow these steps:

1. From the Data tab on the Excel Ribbon, select the Connections

command.

The Workbook Connections dialog box appears.
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2. Select the Power Query data connection you want to refresh and then
click the Properties button.

The Properties dialog box opens.
3. Select the Usage tab.
4. Set the options to refresh the chosen data connection:

e Refresh Fvery X Minutes: Tells Excel to automatically refresh the
chosen data every specified number of minutes. Excel refreshes all
tables associated with that connection.

® Refresh Data When Opening the File: Tells Excel to automatically
refresh the chosen data connection after opening the workbook.
Excel refreshes all tables associated with that connection as soon
as the workbook is opened.

These refresh options are useful when you want to ensure that your custom-
ers are working with the latest data. Of course, setting these options does
not preclude the ability the manually refresh the data using the Refresh
command on the Home tab.

Managing existing queries

As you add various queries to a workbook, you need a way to manage them.
Excel accommodates this need by offering the Workbook Queries pane,
which enables you to edit, duplicate, refresh, and generally manage all exist-
ing queries in the workbook. Open the Workbook Queries pane by selecting
the Show Queries command on the Data tab of the Excel ribbon.

You need to find the query you want to work with and then right-click it to
take any one of the actions described in the following list (see Figure 8-15):
v~ Edit: Open the Query Editor, where you can modify the query steps.

1 Delete: Delete the selected query.
v Refresh: Refresh the data in the selected query.

v Load To: Activate the Load To dialog box, where you can redefine where
the selected query’s results are used.

v Duplicate: Create a copy of the query.

1 Reference: Create a new query that references the output of the
original query.

v Merge: Merge the selected query with another query in the workbook
by matching specified columns.
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1 Append: Append the results of another query in the workbook to the
selected query.

v Send to Data Catalog: Publish and share the selected query via a
Microsoft Power Bl server that your IT department sets up and manages.

1 Move to Group: Move the selected query into a logical group that you
create for better organization.

v Move Up: Move the selected query up in the Workbook Queries pane.

v Move Down: Move the selected query down in the Workbook
Queries pane.

+* Show the Peek: Show a preview of the query results for the
selected query.

v Properties: Rename the query and add a friendly description.

The Workbook Queries pane is especially useful when your workbook con-
tains several queries. Think of it as a kind of table of contents that allows you
to easily find and interact with the queries in your workbook.
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Understanding Column-Level Actions

Right-clicking a column in the Query Editor opens a context menu that shows
a full list of the actions you can take. You can also apply certain actions to
multiple columns at one time by selecting two or more columns before right-
clicking. Figure 8-16 shows the available column-level actions, and Table 8-1
describes their purpose, as well as a few other actions that are available only
on the Query Editor Ribbon.

Figure 8-16:
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|
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Remove Other Columns

All column-level actions available in Power Query are also available on the
Query Editor Ribbon, so you can either choose the convenience of right-
clicking to quickly select an action or use the more visual Ribbon menu. A
few useful column-level actions are found only on the Ribbon, as described

in Table 8-1.

Table 8-1 Column-Level Actions

Action Purpose Available
with Multiple
Columns?

Remove Remove the selected column from the Power Yes

Query data.
Remove Other  Remove all non-selected columns from the Power ~ Yes

Columns

Query data.

(continued)

151
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Table 8-1 (continued)

Action Purpose Available
with Multiple
Columns?
Duplicate Create a duplicate of the selected column as a No
Column new column placed on the far right end of the
table. The name given to the new column is Copy
of X, where X is the name of the original column.
Remove Remove all rows from the selected column where  Yes
Duplicates the values duplicate earlier values. The row with
the first occurrence of a value isn't removed.
Remove Remove rows containing errors in the selected Yes
Errors column.
Change Type Change the data type of the selected column to Yes
any of these types: Binary, Date, Date/Time, Date/
Time/Timezone, Duration, Logical, Number, Text,
Time, or Using Locale (which localizes data types
to the country you specify).
Transform Change the way values in the column are ren- Yes
dered. You can choose from the following options:
Lowercase, Uppercase, Capitalize Each Word,
Trim, Clean, Length, JSON, and XML. If the values
in the column are date/time values, the options
are Date, Time, Day, Month, Year, or Day of Week.
If the values in the column are number values,
the options are Round, Absolute Value, Factorial,
Base-10 Logarithm, Natural Logarithm, Power,
and Square Root.
Replace Replace one value in the selected column with Yes
Values another specified value.
Replace Replace unsightly error values with your own, Yes
Errors friendlier text.
Group By Aggregate data by row values. For example, you Yes
can group by state and either count the number
of cities in each state or sum the population of
each state.
Fill Fill empty cells in the column with the value of the  Yes
first non-empty cell. You have the option to fill up
or fill down.
Unpivot Transpose the selected columns from column- Yes
Columns oriented to row-oriented or vice versa.
Rename Rename the selected column to a name you No

specify.
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Action Purpose Available
with Multiple
Columns?
Move Move the selected column to a different location Yes
in the table. You have these choices for moving
the column: Left, Right, To Beginning, and To End.
Drill Down Navigate to the contents of the column. This No
option is used with tables that contain metadata
representing embedded information.
Add as New Create a new query with the content of the No
Query column, by referencing the original query in the
new one. The name of the new query is the same
as the column header of the selected column.
Split Column Split the value of a single column into two or more  No
(Ribbon only) columns, based on a number of characters or a
given delimiter, such as a comma, semicolon,
or tah.
Merge Merge the values of two or more columns into a Yes
Column single column that contains a specified delimiter,
(Ribbon only) such as a comma, semicolon, or tab.

Understanding Table Actions

While you’re in the Query Editor, Power Query lets you apply certain actions
to an entire data table. You can see the available table-level actions by click-
ing the Table Actions icon, shown in Figure 8-17.

Figure 8-17:
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Table 8-2 lists the table-level actions and describes the primary purpose
of each one.

Table 8-2

Table-Level Actions

Action

Purpose

Use First Row

Replace each table header name with the values in the first row of

as Headers each column.

Add Custom Insert a new column after the last column of the table. The values in

Column the new column are determined by the value or formula you define.

Add Index Insert a new column containing a sequential list of numbers starting

Column from 1, 0, or another specified value you define.

Choose Choose the columns you want to keep in the query results.

Columns

Remove Remove all rows where the values in the selected columns

Duplicates duplicate earlier values. The row with the first occurrence of a
value setisn't removed.

Keep Top Remove all but the top N number of rows. You specify the number

Rows threshold.

Keep Bottom Remove all but the bottom N number of rows. You specify the

Rows number threshold.

Keep Range Remove all rows except the ones that fall within a range you

of Rows specify.

Remove Top Remove the top N rows from the table.

Rows

Remove Remove the bottom N rows from the table.

Bottom Rows

Remove Remove alternate rows from the table, starting at the first row

Alternate to remove and specifying the number of rows to remove and the

Rows number of rows to keep.

Remove Remove rows containing errors in the selected columns.

Errors

Merge Create a new query that merges the current table with another

Queries query in the workbook by matching specified columns.

Append Create a new query that appends the results of another query in the

Queries workbook to the current table.

All table-level actions available in Power Query are also available on the
Query Editor Ribbon, so you can either choose the convenience of right-
clicking to quickly select an action or use the more visual Ribbon menu.
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Power Query Connection Types

In This Chapter
Extracting data from files
Getting data from external databases
Importing from other nonstandard data systems

Changing data source settings

M icrosoft has invested a great deal of time and resources in ensuring

that Power Query has the ability to connect to a wide array of data

sources. Whether you need to pull data from an external website, a text file,
a database system, Facebook, or a web service, Power Query can accommo-
date most, if not all, of your source data needs.

You can see all available connection types by clicking on the New Query
drop-down arrow on the Data tab. As Figure 9-1 illustrates, Power Query
offers the ability to pull from a wide array of data sources, as described in
this list:

v+ From File: Pulls data from specified Excel files, text files, CSV files, XML
files, or folders

+* From Database: Pulls data from a database such as Microsoft Access,
SQL Server, or SQL Server Analysis Services

» From Azure: Pulls data from Microsoft’s Azure Cloud service
v From Other Sources: Pulls data from a wide array of Internet, cloud, and
other ODBC data sources

In this chapter, I help you explore the various connection types that can be
leveraged to import external data.
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Organizational data is often stored in files such as text files, CSV files, and
even other Excel workbooks. It’s not uncommon to use these kinds of files as
data sources for data analysis. Power Query offers several connection types
that enable the importing of data from external files.

The files you import don’t necessarily have to be on your own PC. You can
import files on network drives as well as in cloud repositories such as Google
Drive and Microsoft OneDrive.

Getting data from Excel workbooks

You can import data from other Excel workbooks by selecting Dataw>
New Query= From File> From Workbook from the Excel Ribbon.

Excel opens the Import Data dialog box, shown in Figure 9-2. Use this dialog
box to browse for the Excel file you want to work with. Note that you can
import any kind of Excel file, including macro-enabled workbooks and
template workbooks.

Power Query won’t bring in charts, pivot tables, shapes, VBA code, or any
other objects that may exist within a workbook. Power Query simply imports
the data found in the used cell ranges of the workbook.

After you've selected a file, the Navigator pane activates (see Figure 9-3),
showing you all the data sources available in the workbook.
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The idea here is to select the data source you want and then either load or
edit the data using the buttons at the bottom of the Navigator pane. Click the
Load button to skip any editing and import your targeted data as is. Click the
Edit button if you want to transform or shape before completing the import.

In terms of Excel workbooks, a data source is either a worksheet or a defined
named range. The icons next to each data source let you distinguish which
sources are worksheets and which are named ranges. In Figure 9-3, the
source named MyNamedRange is a defined named range, and the source
named National Parks is a worksheet.

x
Navigator
, MyNamedRange &
| Select multiple items Columnl Column2 Column3 Columnd Columns Colur
Show All | Show Selected [31  [3 null 2001 2002 2003 2004
- N . Great Smoky Mountains NP 9197697 8316420 8366845 9167045
4 Chapter 1 Samplesals [4
Grand Canyon NP 4104809 4001974 4124900 4326234
/ Efl Dashboard :
Yosemite NP 3368731 3361867 3373664 3280011
4 B National Parks Olympic NP 3416069 3601310 3225327 3073722
71 Bl MyNamedRange Yellowstane NP 2758526 2973677 3019375 2868317
B xdnm.Print Area Rocky Mountain NP 5139685 2988475 3067256 2781899
Cuyahoga Valley NP 3123353 3217935 2879591 3306175
Zion NP 2217779 2582545 2458792 2677342
Grand Teton NP 2535108 2612629 2355693 2360373
Acadia NP 2516551 2558572 2431062 2207847
Glacier NP 1680614 1905639 1664046 2033933
4 [ 3
Load |+ Edit Cancel
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You can import multiple sources at a time by selecting the Select Multiple
Items check box and then placing a check mark next to each worksheet and
named range that you want imported.

Getting data from CSU and text files

Text files are commonly used to store and distribute data because of their

inherent ability to hold many thousands of bytes of data without having an
inflated file size. Text files can do this by foregoing all the fancy formatting,
leaving only the text.

A comma-separated value (CSV) file is a kind of text file that contains commas
to delimit (separate) values into columns of data.

Text files

To import a text file, select Dataw> New Query= From File> From Text on the
Excel Ribbon. Excel opens the Import Data dialog box, where you can browse
for, and select, a text file.

Excel has another From Text command button on the Data tab, under the Get
External Data group. This duplicate command is actually the legacy import
capability found in all Excel versions. The Power Query version is much more
powerful, allowing you to shape and transform text data before importing. Be
sure to use the correct Power Query version of the From Text feature.

Power Query opens the Query Editor to show you the contents of the text file
you just imported. As you can see in Figure 9-4, text files are imported as a
table with one column containing a row for each line in the text file.

The idea here is to apply any changes you want to make to the data and then
click the Close & Load command on the Home tab to complete the import.

Some text files are structured as tab-delimited files. Similar to comma-
separated (CSV) files, tab-delimited text files contain tab characters

that separate text values into columns of data. Power Query recognizes
tab-delimited text files and imports these files into a table that contains a
separate column for each tab delimiter.

CSU files

To import a CSV file, go to the Excel Ribbon and select Data=> New Queryw
From Filew> From CSV. Excel opens the Import Data dialog box, where you
can browse for and select your target CSV file.
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Power Query opens the Query Editor to show you the contents of the CSV file
you just imported. Power Query excels at recognizing the correct delimiters
in CSV files and typically does a good job of importing the data correctly.
For example, Row 5 in the sample CSV file illustrated in Figure 9-5 contains
the value Johnson, Kimberly. Power Query contains the intelligence to know
that the comma in that value is not an actual delimiter. So all the columns are
separated correctly.
|
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You can use the Query Editor to apply any edits you may need and then click
the Close & Load command on the Home tab to import the CSV data.

Getting data from XML files

XML files are a family of text files that contain data wrapped in markup (tags
that denote structure and meaning). These tags essentially make XML files
machine-readable, which essentially means that any application or web-based
solution designed to read XML files can discern the structure and content of
the data within.

The markup tags found in XML files are quite robust and make importing
XML files a bit tricky. Without getting too geeky, some XML files are attribute-
based: They contain simple markup defining a table of columns and rows.
Other XML files are element-based: They contain a wide array of complex
markup defining intricate hierarchical tables with many levels of data.

Power Query has the built-in intelligence to handle any kinds of XML file just
fine, but you often need to dig for the data you want imported.

Depending on the markup within, Power Query starts you off with either the
Navigator pane or the Query Editor. Although this can be a bit jarring at first,
you can quickly get the gist of drilling into the data you need.

You can start importing an XML file by going to the Excel Ribbon and select-
ing Data=> New Query= From File> From XML. Excel opens the Import Data
dialog box, where you can browse for, and select, the target XML file.

You can import an XML file from the web by simply entering the URL of the
file into the Import Data dialog box. For example, you can enter the following
line to get to the FinalXMLOutput file found on datapigtechnologies.com:

www.datapigtechnologies.com/FinalXMLOutput . xml

Attribute-based XML files

If the XML file you've pointed to is attribute-based, Power Query opens the
Query Editor and shows the highest-level content it finds. You often see a
single row of high-level attributes, similar to Figure 9-6.

You can get to the data within the XML file in one of two ways:

v Click on the Table hyperlink to drill into the next level of data.

v Click on the Expand icon to view select the fields found in the next level
of data (see Figure 9-7). Simply select the fields you want to see, and
then click the OK button.


http://www.datapigtechnologies.com/FinalXMLOutput.xml
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&,N\BEH Every XML file is different, so don’t anticipate drilling down (expanding to the
& next level of data, as shown in Figure 9-7) any specific number of times. For
some files, you may have to drill down only one level. Other files may require
you to drill into several layers before getting to the data you need.

After you drill into the data you need, you can click the Close & Load
command on the Home tab to complete the import.

Element-based XML files

If the XML file you've pointed to is element-based, Power Query opens the
Navigator pane. As you can see in Figure 9-8, you need to drill into a vary-
ing number of elements to get to the element that contains the data you're
looking for.
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After you find the correct data layer, you can select the data source you want
and then use the buttons at the bottom of the Navigator pane to either load
or edit the data.

Getting data from folders

Power Query has the ability to use the Windows file system as a data source,
enabling you to import a list of folder contents for a specified directory.
This comes in handy when you need to create a list of all the files in a
particular folder.

From the Excel Ribbon, select Data=> New Query= From File= From Folder.
The dialog box shown in Figure 9-9 opens, asking you to enter or browse for
the folder (directory) you want to use.

Folder

Choose a folder.

Folder Path
|
| CA\Users\Mike Alexander\Documents\Mike S:UFF‘-.B'::tCJ Browse...
Figure 9-9:
Browse for
the target
folder. e
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Power Query opens the Query Editor with a new table containing the con-
tents of the specified folder. As Figure 9-10 illustrates, this new table details
the key attributes for each file, such as filename, file extension, date created,
and date modified. You can even click the Expand icon in the Attributes field
and choose to display some of the more advanced attributes for each file.

5 = Table.RemoveColumns(Source,{"Date accessed"})
Name - | Extension | ~ | Date modified ~ | Date created v Amihulesip’b
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xlk
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+| NotContentln

NorthWind for DAX Tutorials xls

After you have all the attributes you need, you can click the Close & Load
command on the Home tab to complete the import.

The files that are listed include all files contained in subfolders inside the
folder you specified. Unfortunately, the resulting output is not hyperlinked
back to the actual folder contents. In other words, you can’t open the
individual files from the query table.

A\

Importing Data from Database Systems

In smart organizations, the task of data management is not performed by
Excel; rather, it’s performed primarily by database systems such as Microsoft
Access and SQL Server. Databases like these not only store millions of rows
of data, but also ensure data integrity and allow for the rapid search and
retrieval of data by way of queries and views.

A connection for every database type

Power Query offers options to connect to a wide array of database types.
Microsoft has been keen to add connection types for as many commonly
used databases as it can.
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Relational and OLAP databases

Choose Data™> New Query=> From Database and you see the list of databases
shown in Figure 9-11. Power Query has the ability to connect to virtually

any database commonly used today: SQL Server, Microsoft Access, Oracle,
MySQL, etc.
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Connections Sort & Filter
D From File 3
D From Database 4 D From SQL Server Database
D_ From Azure ' f% From Microsoft Agcess Database
=

D_E)_ From Other Sources  » D From SQL Server Analysis Services Database

r‘ Combine Queries 3 D From Oracle Database
= Q o

tQ, Data Catalog Search D From [BM DB2 Database
i My Data Catalog Queries
[3 Data Source Settings... I:B‘ From MySQL Database
D Query Options
D From PostgreSQL Database

D From Sybase Database

D From Teradata Database

Azure databases

If your organization has a Microsoft Azure cloud database or a subscription
to Microsoft Azure Marketplace, an entire set of connection types is designed
to import data from Azure databases (see Figure 9-12). You can get to these
connection types by choosing Dataw> New Query= From Azure.

ODBC connections to nonstandard databases

If you're using a unique, nonstandard database system that isn’t listed under
From Database (refer to Figure 9-11) or From Azure (refer to Figure 9-12), not
to worry: As long as your database system can be connected to via an ODBC
connection string, Power Query can connect to it.

Choose Data= New Query=>From Other Data Sources to see a list of other
connection types. Click the From ODBC option shown in Figure 9-13 to start a
connection to your unique database via an ODBC connection string.
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Formulas Data Review View Developer Power Pivot
I:lShowQuEnes [=] Connections 5l Z Cl
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New efresh Zl Sort Filter
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D From File
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I
uam From Azure 4 D- From Microsoft Azure SQL Database
- ==
Figure 9-12: [ -
Tools for BE)_ From Other Sources  » E/ From Microsoft Azure Marketplace
Conne(:tion F Combine Queri 4 F Mi ft Azure HDInsight
. ombine Queries rom Microsof ure HDInsig
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Azure cloud | @ DateCstalog Search _L, From Microsoft Azure Blob Starage
database fi My Data Catalog Queries ==
SerViCES [3 Data Source Settings... - From Microsoft Azure Table Storage
) D Query Options ==
I
Getting data from other data systems
In addition to ODBC, Figure 9-13 illustrates other kinds of data systems that
can be leveraged by Power Query.
Farmulas Data Review View Developer Power Pivot
D Show Queries [=] Connections 5l A
FEI DFrom Table D’ Properties - 3
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r‘ Combine Queries 3
\"j r.‘?-' From Active Directory
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|
Figure 9 13_ [ia From Facebook
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Some of these data systems (SharePoint, Dynamics CRM, Salesforce, and
Microsoft Exchange) are popular systems that are used in many organiza-
tions to store data, track sales opportunities, and manage emails. Other sys-
tems, such as OData Feeds and Hadoop, are less-common services used to
work with very large volumes of data. These are often mentioned in conversa-
tions about big data. And of course, the From Web option (demonstrated in
Chapter 8) is an integral connection type for any analyst who leverages data
from the internet.

Clicking any of these connections opens a set of dialog boxes customized for
the selected connection. These dialog boxes ask for the basic parameters
that Power Query needs in order to connect to the specified data source;
parameters such as file path, URL, server name, and credentials.

Each connection type requires its own, unique set of parameters, so each of
their dialog boxes is different. Luckily, Power Query rarely needs more than
a handful of parameters to connect to any single data source, so the dialog
boxes are relatively intuitive and hassle-free.

Walk-through: Getting data
from a database

It would be redundant to walk through the process of connection to every
type of database available. However, it would be useful to walk through the
basic steps of connecting a database.

Here are the steps for connecting to one of the more ubiquitous database
systems — Microsoft Access:

1. Choose Data=> New Query= From Database = From Microsoft Access
Database.

2. Browse for your target database. You can use the Facility Services.
accdb database, found in the sample files for this book.

After Power Query connects to the database, the Navigator pane, shown
in Figure 9-14, activates. There, you see all database objects available to
you, including tables and views (or gueries, in Access lingo).

3. Click the Sales_By_Employee view.

The Navigator pane displays a preview of the Sales_By_Employee data.
If you want to transform or shape this data, click the Edit button. In this
case, the data looks fine as is.



Figure 9-14:
Selectthe
view you
want
imported,
and then
click the
Load button.
|

Figure 9-15:
The final
imported
database

data.
|
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x
Navigator
2 e}
Select multiple items Region Market  Branch_Number  Employee Number Last_Name
Show All | Show Selected [1] ) MIDWEST  TULSA 401612 1336 RACHTIR =
Wi TULSA 01612 3 A
" Facility Services.accdb [8] MIDWEST ULS) 40161 1336 RACHTIR
& MIDWEST  TULSA 401612 60224 HERVIY
Sales_By_Employee
-SEmpeys MIDWEST ~ TULSA 401612 60224 HERVIY
B CustomerMaster MIDWEST  TULSA 401512 55662 WHATILIY
[ Employee Master MIDWEST  TULSA 401612 60224 HERVIY
P LocationMaster MIDWEST  TULSA 401612 1336 RACHTIR |
e MIDWEST  TULSA 401612 55662 WHATILIY
F PriceMaster
MIDWEST  TULSA 401612 55662 WHATILIY
[ ProductMaster
MIDWEST  TULSA 401612 1336 RACHTIR
B Test Comments MIDWEST  TULSA 401612 55662 WHATILIY
[ TransactionMaster MIDWEST  TULSA 401612 55662 WHATILIY
MIDWEST TULSA 401612 1336 RACHTIR
el [ »
load |« Edit Cancel

4. Click the Load button to complete the import.

After a bit of processing, Power Query loads the data to a new Excel
worksheet and adds the new query to the Workbook Queries pane,
as shown in Figure 9-15.

You can select multiple tables and views by selecting the Select Multiple
Items check box and then placing a check mark next to each database object
you want imported.

The icon next to each database object distinguishes whether that object is
a table or a view. Views have an icon that looks like two overlapping grids.
See the icon for the Sales_By_Employee view, shown in Figure 9-14, to

get the idea.

E F G H =
[Last Name B First_Name Bl Job_code B Invoice_Number B3 Workbook Queries ¥ %
2 [RACHTIR CHARLES SR2 25170400 ey
3 |RACHTIR CHARLES sR2 25316300

[T Sales_By_Employee F

4 |HERVIY SHALAN SR2 25220800
5 |HERVIY SHALAN SR2 25170400 68,614 rows loaded.
6 |WHATILIY DOUGLAS  SR2 25220800
7 |HERVIY SHALAN sr2 25268300
s [RACHTIR CHARLES SR2 25268300
9 |WHATILIY DOUGLAS  SR2 25316300
10 |WHATILIY DOUGLAS  SR2 25268300
11 [RACHTIR CHARLES sR2 25170400
12 |WHATILIY DOUGLAS  SR2 25268300
13 \WHATILIY DOUGLAS  SR2 25170400
14 |RACHTIR CHARLES sR2 25170400

It’s a best practice to use views whenever possible. Views are often cleaner
data sets because they’re already optimized to include only the columns and
data that are necessary. (This improves query performance and helps mini-
mize the workbook’s file size.) In addition, you don’t need to have an intimate
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knowledge of the database architecture. Someone with that knowledge has
already done the work for you — joined the correct tables, applied the appro-
priate business rules, and optimized output, for example.

Managing Data Source Settings

Figure 9-16:
Activating
the Data
Source
Settings
dialog box.
|

Every time you connect to any web-based data source or data source that
requires some level of credentials, Power Query caches (stores) the settings
for that data source.

Suppose that you connect to a SQL Server database, enter all your creden-
tials, and import the data you need. At the moment of successful connection,
Power Query caches information about that connection in a file located on
your local PC. It includes the connection string, username, password, and pri-
vacy settings, for example.

The purpose of all this caching is so that you don’t have to reenter creden-
tials every time you need to refresh your queries. That’s nifty, but what hap-
pens when your credentials are changed? Well, the short answer is those
queries will fail until the data source settings are updated.

You can edit data source settings by activating the Data Source Settings
dialog box. To do so, choose Dataw> New Query= Data Source Settings,
as demonstrated in Figure 9-16.
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(8 Data Catalog Search

IRID My Data Catalog Queries
[8 Data Source Settings... L\\,
D Query Options
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The Data Source Settings dialog box, shown in Figure 9-17, contains a list of
all credentials-based data sources previously used in queries. Select the data
source you need to change, and then click the Edit button.

Data Source Settings )
Manage settings for the data sources used in queries.
Sort By ~
datapig;AdventureWorks2012
B3 Facebook
@ httpy/finance.yahoo.com/g/hp
E—— & nitp boxofficemojo.com/news
. & xofficemajo.com/pecple
Flgure 9-17 v.datapigtechnologies.com/
Edit a data v.datapigtechnologies.com/FinalXMLOUtput xm
source by ®
selecting |t & as...E_Get_Historical_Data_Download
and clicking =) com/MarketDatas...asmx/ISE_Get_IntraDay_Summary
the Edit —— T
button. ¥ =
|

Another dialog box opens — this time, specific to the data source you
selected (see Figure 9-18). This dialog box enables you to edit credentials as
well as other data privacy settings.

Data Source Settings

datapig:AdventureWorks2012

Credentials
Type: Windows
Edit Delete
Encryption
Encrypt connections
I
. Privacy Level
Figure 9-18: . y
one M
The creden-
tials editing MNative Database Queries
screen You haven't approved any Native Database Queries for this
for your source.
selected

data source.
|
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Click the Edit button to make changes to the credentials for the data source.
The credentials editing screen will differ based on the data source you're
working with, but again, the input dialog boxes are relatively intuitive and
easy to update.

Power Query caches data source settings in a file located on your local PC.
Even though you may have deleted a particular query, the data source set-
ting is retained for possible future use. This can lead to a cluttered list of old
and current data sources. You can clean out old items by selecting the data
source in the Data Source Settings dialog box and clicking the Delete button.



Chapter 10

Transforming Your Way
to Better Data

In This Chapter
Performing common transformations
Creating your own custom columns
Understanding data types
Understanding Power Query formulas
Applying conditional logic
Grouping and Aggregating Data

W)uldn’t it be great if all the data sources you work with were clean
and ready to use? Unfortunately, that’s not the case — you often

receive data that is unpolished, or raw. That is to say, the data may have
duplicates or blank fields or inconsistent text, for example.

Data transformation generally entails certain actions that are meant to
“clean” your data — actions such as establishing a table structure, removing
duplicates, cleaning text, removing blanks, and even adding your own
calculations.

In this chapter, | introduce you to some of the tools and techniques in Power
Query that make it easy for you to clean and massage your data.

,\\\EEB You can follow along with the examples in this chapter by downloading the

I/////—%}\T‘\ LeadList.txt sample file from www.dummies.com/go/excelpowerpivot
\““‘\'\{*a;’l///‘ powerqueryfd. After you download it, you can import the sample file
%?/ into Power Query: Select Data=> New Query = From File=> From Text and then

point to LeadList.txt.


http://www.dummies.com/go/excelpowerpivotpowerqueryfd
http://www.dummies.com/go/excelpowerpivotpowerqueryfd
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Completing Common Transformation
Tasks

Figure 10-1:
Does this
table have
duplicate
records? It
depends on
how you
define them.
|

Many of the unpolished datasets that come to you will require other types of
transformation actions. This section covers some of the more common trans-
formation tasks you will have to perform, such as removing duplicates, find-
ing and replacing text, filling empty cells, and splitting or joining text values.

Removing duplicate records

Duplicate records are absolute analysis killers. The effect that duplicate
records have on your analysis can be far-reaching, corrupting almost every
metric, summary, and analytical assessment you produce. It is for this reason
that finding and removing duplicate records should be your first priority
when you receive a new dataset.

Before you begin examining the dataset to find and remove duplicate records,
consider how you define a duplicate record. Look at the table shown in
Figure 10-1, where you see 11 records. Of the 11 records, how many are
duplicates?

SicCode - | PostalCode - | CompanyNumber - | DollarPotential - City - State - Address -
1389 77032 11147805 $9,517.00 houston  tx 6000 n sem heirten pkwy e

1389 77032 11147848 $9,517.00 houston = tx 43410 e herdy rd

1389 77042 11160116 $7,653.00 houston  tx 40642 rachmend ave ste 600

1389 77051 11165400 $9,517.00 houston  tx 5646 helmis rd

1389 77057 11173241 $9,517.00 houston  tx 2514 san filape st ste 6600

1389 77060 11178227 $7,653.00 houston  tx 100 n sem heirten pkwy e ste 100
1389 77073 11190514 $9,517.00 houston  tx 4660 rankan rd # 400

1389 77049 11218412 $7,653.00 houston  tx 4541 mallir read 6

1389 77040 13398882 $18,379.00 houston  tx 3643 wandfirn rd

1389 77040 13399102 $18,379.00 houston  tx 3643 wandfirn rd

1389 77077 13535097 $7,653.00 houston  tx 44160 wisthiamir rd ste 100

If you were to define a duplicate record in Figure 10-1 as a duplication of only
the SicCode, you would find 10 duplicate records. That is, of the 11 records
shown, 1 record has a unique SicCode, and the other 10 are duplications.
Now, if you were to expand your definition of a duplicate record to a duplica-
tion of both SicCode and PostalCode, you would find only two duplicates:
the duplication of postal codes 77032 and 77040. Finally, if you were to
define a duplicate record as a duplication of the unique value of SicCode,
PostalCode, and CompanyNumber, you would find no duplicates.

This example shows that having two records with the same value in a column
doesn’t necessarily mean that you have a duplicate record. It’s up to you to
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Figure 10-2:
Removing
duplicate
records.

WING/
gg‘
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determine which field or combination of fields best defines a unique record
in the dataset.

After you have a clear idea of which field or fields best make up a unique
record in the table, you can remove duplicates easily by using the Remove
Duplicates command.

Figure 10-2 illustrates the removal of duplicate rows based on three columns.
Note the importance of selecting the columns that define a duplicate. In this
case, the combination of Address, CompanyNumber, and CompanyName
defines a duplicate record. You select these columns before clicking the
Remove Duplicates command on the Home tab of the Power Query ribbon.

E Hlﬁ Y S Data Type: Any ~ E'jMerge Queries |:
X EEH EEE' |§ Remove Errors ~ ﬁ Use First Row As Headers = E Append Queries [

ose  Remove Keep Remove Split Group

mns Columns = Rows = Rows = Column By 52 Replace Values Combine Binaries
nage Columns Reduce Rows Sort Transform Combine

| Address v | G - | I | PostalCode |~ | Type ~ | 20Potential Revenue |+

166661 624 e realread st 14150640 farist Corp 53510 DB 4356
0444 6630 midana rd 4633777 mentre Corp. 44333 DB 952
160125 6666 lihagh st 2083985 scett Corp. 18103 DB 21510
122226 po box 130 17762162 canada Corp. L9R 1V7 DB 441
2466 2200 e santa ana canyen rd ste 524 6103857 rebirt Corp. 92807 DB 4232
156361 46246 n haghway 456 11475365 moxwil Corp. 78750 DB 7196
156361 46246 n haghway 456 11475365 moxwil Corp. 78750 DB null
166361 46246 n haghway 456 11475365 moxwil Corp. 78750 (o] null
120200 400ir haghway 4 568358 lancel Corp. 07001 DB 757
(20200 400 ir haghway 4 568359 pulca Corp. 07001 DB 757
150100 2 lattliien rd 20087585 giack Corp. 01432 DB 3420
156600 5400 breinang hwy 2488837 crewn Corp. 21222 DB 22393
K3600 po box 4200 stn mean 17703507 dana c Corp. Lamd Shid DB 8315
45600 po box 4200 stn mean 17703507 dana c Corp Land Shid DB null

The Remove Duplicates command essentially looks for distinct values in
the columns you selected and then removes all records necessary to end
up with a unique list of values. If you select only one column before giving
the Remove Duplicates command, Power Query uses only one column you
selected to determine the unique list of values, which undoubtedly removes
too many records — records that aren’t truly duplicates. For this reason, be
sure to select all columns that define a duplicate.

If you make a mistake and remove duplicates based on the wrong set of
columns, don’t worry: You can always use the Query Settings pane to delete
that step. Right-click on the Removed Duplicates step and select Delete
(see Figure 10-3). Alternatively, you can click the X next to the Remove
Duplicates step.
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Figure 10-3:
Undo the
removal of
records by
deleting the
Removed
Duplicates
step.
|

3

Query Settings

ls]
X

4 PROPERTIES
MName
LeadList
All Properties
4 APPLIED STEPS
Source
Promoted Headers
Changed Type
7 Removed Duplicates
Edit Settings
Rename
Delete
Delete UI% End
Mave Up
Maove Down

Extract Previous

If you don’t see the Query Settings pane, select View=> Query Settings to
activate the Query Settings pane.

Filling in blank fields

There are two kinds of blank values: null and empty string. A null is essen-
tially a numerical value of nothing, whereas an empty string is equivalent to
entering two quotation marks (“”) in a cell.

Blank fields aren’t necessarily a bad thing, but having an excessive number of
blanks in your data can lead to unexpected problems when analyzing it.

Your job is to decide whether to leave the blanks in the dataset or fill them
with actual values. Consider the following best practices:

v Use blanks sparingly: Working with a dataset is a much less daunting
task when you don’t have to test continually for blank values.

v Use alternatives whenever possible: Represent missing values with
some logical missing-value code whenever possible.

+* Never use null values in number fields: Use zero instead of null in a
currency or a number field that will be used in calculations.

Replacing null values

Power Query shows the word null for any null value in your data. Replacing
the null values is as simple as selecting the column or columns you want to
fix and then selecting the Replace Values command, as shown in Figure 10-4.
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Data Type: Whole Number ~ 3 Merge Queries
ﬁ Use First Row As Headers ~ : Append Queries
Lo Replace Values Combine Binaries
Transform Combine
PostalCode |~ | Type * | 2016 Potential Revenue |~ | 2
49601 DB 4066
T2H 12 DB null
TiY 1A2 DB null
T2H 1L8 DB null
T2E8K6 DB null
| T2G 5G6 DB null
Figure 10-4: N1R 7P5 DB 441
Activating N1R7P5 DB 441
the Replace | VoW&C2 be Bl
Values 92234 DB null
dialog box. 29405 DB 22393
— 02129 DB 3420

The Replace Values dialog box, shown in Figure 10-5, opens. After you enter
the word null as the value to find, you can then enter the value you want to
use instead. In this case, enter 0 as the Replace With value.

Replace Values

Replace one value with another in the selected columns.
Value To Find

nul

| Replace With

Figure 10-5: 0

Replacing — -

null with 0.
|

Filling in empty strings
To follow best practices, represent missing values in a field with some logical

value code whenever possible. For example, in Figure 10-6, I want to tag with
the word Undefined any record with a missing title in the ContactTitle field.
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Figure 10-6:
Replacing
empty
strings with
the word
Undefined.

\\3

~ | ContactTitle «I| Phone ~ | Address ~ | CompanyNumber
6436645542 1352 madasen ave 13758

4501244222 44150423 stnw

Replace Values
Replace one value with another in the selected columns.

Value To Find

Replace With

Undefined

I» Advanced options

You can do so by clicking on ContactTitle, selecting the Replace Values com-
mand, and then entering the word Undefined in the Replace Values dialog
box. As you can see in Figure 10-6, because you're replacing an empty string,
there’s no need to enter anything in the Value to Find input box.

If you need to adjust or correct the step where you replace values, you can
reopen the Replace Values dialog box by clicking the Gear icon next to the
name for that step. This is true for any action that requires a dialog box

to complete. Clicking on the Gear icon next to any step name opens the
appropriate dialog box for that step.

Concatenating columns

You can easily concatenate (join) the values in two or more columns. In
Power Query, you do this by using the Merge Columns command. The
Merge Columns command concatenates the values in two or more fields and
outputs the newly merged values into a new column.

First choose the columns you want to concatenate, and then select the
Transform tab and then the Merge Columns command, as shown in
Figure 10-7.

The Merge Columns dialog box opens, as shown in Figure 10-8. You have
the option of choosing from a list of the most commonly used delimiters
(comma, space, tab, etc.). You can also select the Custom option to enter
your own delimiter. In Figure 10-8, a hyphen (-) is used.

As you can see, you can also name the new column that will be created.



Figure 10-7:
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Figure 10-8:
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Figure 10-9:
The original
columns are
removed
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with a new,
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column.
|
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ns =

¥ /: [ {Merge Columns
ABC
- Extracl A4 *
Split  Format
Column & - Parse

Text Column

X0
\ ¢

Statistics Standard Scientific

Number Colum

Type - | Code + | ContactName ~ | ContactTitle -
DB 100199 DAIMIRT, TAM, G. Manager

DB 100199 THEMPSENIR, MAKE, G. Manager

DB 100199 SCETT, ANDY, T. Owner

DB 100199 MCKINZAE, DAVE, G. Owner

DB 100199 NILSEN, REBIRT, T. Owner

DB 100199 KILLIRMAN, DAVAD, G. Manager

DB 200 CELIMAN, TERRANCE, G. Owner

DB null SANSENE, TERRANCE, G. Owner

DR 10199 GIRVFS STIPHIN G Owner

Merge Columns

Choose how to merge the selected columns.

Separator

--Custom--

Mew column name (optional)

ProductCode

Cancel

The reward for your efforts is a new field containing the concatenated values
from the original column (see Figure 10-9). The resulting column will be
named Merged. You can rename the column by right-clicking it and selecting
the Rename option.

SicDescription
General Automotive Repair Shops

General Automotive Repair Shops

General Automotive Repair Shops

General Automotive Repair Shops

General Automotive Repair Shops

Top, Body, and Upholstery Repair Shops and Paint §

Top, Body, and Upholstery Repair Shops and Paint §

~ ProductCode

DB-100199
DB-100199
DB-100195
DB-100199
DB-100195
DB-100195
DB-200

| ContactName
DAIMIRT, TAM, G

THEMPSENIR, MAKE, G.

SCETT, ANDY, T.
MCKINZAE, DAVE, G.
NILSEN, REBIRT, T.
KILLIRMAN, DAVAD, G.
CELIMAN, TERRANCE, G

177
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This feature is nifty, but notice that Power Query removes the original Type
and Code columns. In some instances, you’ll definitely want to concatenate
values but retain the source columns. In those instances, the answer is to
create your own, custom column. Later in this chapter, [ describe how to use
custom columns to solve this and other transformation problems.

Changing case

Making sure that the text in your data has the correct capitalization may
sound trivial, but it’s important. Imagine that you receive a customer table
that has an address field where all addresses are lowercase. How will that
look on labels, form letters, or invoices? Fortunately, Power Query has a few
built-in functions that make changing the case of your text a snap.

For example, the ContactName field (see Figure 10-10) contains names that
are formatted in all uppercase letters. To change these names to the more
appropriate proper case, you can use the Format command found on the
Transform tab. The Format command has options for lowercase, uppercase
and proper case (capitalize each word).

gMBER
Y
& . URT . .
Selecting the Capitalize Each Word option reformats all values in the selected
column to proper case.
Transform Add Column View
E.fE Transpose Data Type: Text ~ ,_'-)2 Replace Values L',:_llPivot Column v Merge Columns
'3% Reverse Rows 7] Detect Data Type L’az Replace Errors Ej Unpivot Columns = |: :| Extract =
Split
‘H Count Rows =] Rename Fill = B Move - Colupmn B 35 Parse -
le Any Column lowercase
. R UPPERCASE
F = Table.CombineColumns(Table.TransformColumnTypes(#"Replaced Valuel™, {
~ | ProductCode |~ | ContactName ~ | ContactTitle k
Trim
I [tivc Repair Shops DB-100199 DAIMIRT, TAM, G. Manager Clean
- tive Repair Shops DE-100138 THEMPSEMJR, MAKE, G. Manager e
Figure 10-10: i ) . .

. pholstery Repair Shops and Paint & DB-1001%% SCETT, ANDY, T. Owner 3401560125 {
Reformatting |« aepir snces DE-100199 MCKINZAE, DAVE, G. Owiner 4021622226
the Contact- pholstery Repair Shops and Paint & DB-100199 MILSEN, REBIRT, T. Owner 44136424566 3

Name fleld tive Repair Shops DB-100199 KILLIRMAN, DAVAD, G. Manager 2455456361 4
tive Repair Shops DE-200 CELIMAN, TERRANCE, G. Owner 4655420200 4
to proper
DEB- SANSENE, TERRANCE, G. Owner 4655420200 4
case. tive Repair Shops DB-100199 GIRVES, STIPHIN, G. Owner 6455350100 3
I nair Shanc DE-100190 BIDNSTIAN DEU (5 Manager 140 a0
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Finding and replacing specific text

Imagine that you work in a company named BLVD, Inc. One day, the president
of your company informs you that the abbreviation blvd on all addresses

is now deemed an infringement of your company’s trademarked name and
must be changed to Boulevard as soon as possible. How would you go about
meeting this new requirement?

The Replace Values function is ideal in a situation like this. Select the Address
field, and then click the Replace Values command on the Home tab.

In the Replace Values dialog box (shown in Figure 10-11), simply fill the Value
to Find input box with the value you want to find, and then fill the Replace
With input box with the value you want to use as a replacement.

X
Replace Values
Replace one value with another in the selected columns.
Value To Find
Blvd
Replace With
Boulevard
4 Advanced options
Match entire cell contents
I Replace using special characters
Figure 10-11:
Replacin
opeeing
text values.
|

Note that clicking on Advanced Options reveals two optional settings, which
are described in this list:

1 Match entire cell contents: Selecting this option tells Power Query to
replace values that contain only the text entered into the Value to Find
field. This option comes in handy when you want to replace zeros (0)
with n/a but not affect any zeros that are part of a number — only those
that are alone in a cell.

1+ Replace Using Special Characters: Selecting this option allows you to
use special invisible characters such as line feed, carriage return, or tab
as replacement text. This option is useful when you want to force an
indent or reposition the text so that it shows up on two lines.



’ 80 Part Il: Wrangling Data with Power Query

Figure 10-12:
Leading
spaces can
cause
issuesin
analysis.
|

|
Figure 10-13:
The Trim
command.
|

Trimming and cleaning text

When you receive a dataset from a mainframe system, a data warehouse, or
even a text file, it isn’t uncommon to have field values that contain leading
and trailing spaces. These spaces can cause some abnormal results, espe-
cially when you’re appending values with leading and trailing spaces to other
values that are clean. To demonstrate this concept, look at the dataset in
Figure 10-12.

State - SumOfDollarPotential -
ca $26,561,554.00
ny $7,483,960.00
tx $13,722,782.00

ca $12,475,489.00

ny $827,563.00
tx $7,669,208.00

This view is intended to be an aggregate view that displays the sum of the
dollar potential for California, New York, and Texas. However, the leading
spaces are forcing each state into two sets, preventing you from discerning
the accurate totals.

You can easily remove leading and trailing spaces by using the Trim function
in Power Query. Figure 10-13 demonstrates how you would update a field to
remove the leading and trailing spaces by using the Trim command found
on the Transformation tab.

,_'-)2 Replace Values L',:I:, Pivot Column
I;z Replace Errors % Unpivot Columns =
& Fin - I Move -
Any Column lowercase
UPPERCASE

Capitalize Each Word

"Capitalized Each Word",{{"State", Text.Upper|

State ~ | SicCode | = | SicDescription Trim
- - . I

Wi 7538 General Automotive Repair 5 Clean L@

OH 7538 General Automotive Repair Smops =0
PA 7532 Top, Body, and Upholstery Repair Shops and Paint § DB
ON 7538 General Automotive Repair Shops DB
CA 7532 Top, Body, and Upholstery Repair Shops and Paint § DB
> 7538 General Automotive Repair Shops DB
NI 938 General Automaotive Bepair Shons DB
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Again, the Trim command is applied to any column or columns you select.
So, you can fix multiple columns at a time by simply selecting them before
selecting the Trim command.

Figure 10-13 also shows the Clean command (beneath Trim). Whereas Trim
removes leading and trailing spaces, the Clean command removes any invis-
ible characters, such as carriage returns and other nonprintable characters
that may slip in from external source systems. These characters are typically
rendered in Excel as question marks or square boxes. But in Power Query,
they show up as spaces.

If the source system that supplies your data has a nasty habit of including
strange characters and leading spaces, you can apply the Trim and Clean
functions to sanitize the dataset.

You may already know that the TRIM function in Excel removes the lead-

ing spaces, trailing spaces, and excess spaces within the given text. Power
Query’s Trim function removes leading and trailing spaces, but doesn’t touch
the excess spaces in the text. If excess spaces are a problem in your data,
you can deal with them by using the Replace Values function to replace a
given number of spaces with only one space.

Extracting the left, right,
and middle values

In Excel, the RIGHT function, the LEFT function, and the MID function allow
you to extract portions of a string starting from different positions:

v Left: Returns a specified number of characters, starting from the left-
most character of the string. The required arguments for the Left func-
tion are the text you're evaluating and the number of characters you
want returned. For example, Left(“70056-3504”, 5) would return five
characters starting from the leftmost character (“70056™).

v Right: Returns a specified number of characters starting from the
rightmost character of the string. The required arguments for the Right
function are the text you're evaluating and the number of characters
you want returned. For example, Right(“Microsoft”, 4) would return four
characters starting from the rightmost character (“soft”).

v Mid: Returns a specified number of characters starting from a specified
character position. The required arguments for the Mid function are the
text you're evaluating, the starting position, and the number of charac-
ters you want returned. For example, Mid(“Lonely”, 2, 3) would return
either three characters starting from the second character or character
number 2 in the string (“one”).
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Figure 10-14:
The Extract
command
allows you
to pull out
parts of the
text found in
a column.
|

SMBER
)

Power Query has equivalent functions exposed through the Extract com-
mand, found on the Transformation tab (see Figure 10-14). The Extract
command allows you to get specified characters from a value.

Transform Add Column View

L',:I:, Pivot Column Merge Columns ?

h /‘\
s
E'J Unpivot Columns ~ |: :| I E)ctlract ~
I Split  Format
R Move - Coumn= - Length

Text ¢ First Characters
Last Characters
Range

The options under the Extract command are described in this list:

v Length: Transforms a given column into numbers that represent the
number of characters in each row (similar to Excel’s LEN function).

v+ First Characters: Transforms a given column to show a specified number
of characters from the beginning of text in each row (similar to Excel’s
LEFT function).

v~ Last Characters: Transforms a given column to show a specified number
of characters from the end of text in each row (similar to Excel’s RIGHT
function).

1 Range: Transforms a given column to show a specified number of char-
acters starting from a specified character position (similar to Excel’s
MID function).

Applying the Extract command to a column effectively replaces the original
text with the results of the operation you choose to apply. That is to say, the
original text isn’t visible in the table after you apply the Extract command.
For this reason, you may want to first copy the column and perform the
extraction on the duplicate column.

You can create a copy of a column by right-clicking on the column and select-
ing Duplicate Column. When the duplicate column is created, it’s the last
(rightmost) column of the table.

Extracting first and last characters

To extract the first N characters of text, highlight the column, select
Extract = First Characters, and then use the dialog box shown in Figure 10-15
to specify the number of characters you want to extract. In this case, the first
three characters of the Phone field are extracted.



Figure 10-15:
Extracting
the first
three
characters
of the Phone
field.
|

Figure 10-16:
Extracting
the two
middle
characters
of the
SicCode.
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M, G.
, MAKE, G.
T.
AVE, G.
T,T.
AVAD, G.
RANCE, G.
RANCE, G.
HIN, G.
EIL, G
TIVE, &
OTHY, G.
TIMOTHY, A,
, DINNAS, G.
C.T.
EA.

AL A

ContactTitle ~ | Phone - | Address | CompanyMumi|

Manager 3056666661 624 E Realread 5t 14

Manager 6603330444 6630 Midana Rd 4

2

x

17

Extract First Characters E

Enter how many starting characters to keep. 1
Count

2 2q

3

3

E

7

President 1201345344 546 Rie Seant-Giorgis 17

Owner 2146442220 4411 Ne 6Rd 5t 14

ANAAT DY,

EEAN Andiesrazl W

To extract the last NV characters of text, highlight the column, select Extract=
Last Characters, and then use the dialog box to specify the number of charac-

ters you want extracted.

Extracting middle characters

To extract the middle N characters of text, highlight the column and select
Extract=> Range. The dialog box shown in Figure 10-16 opens.

~| SicCode [~ | SicDescription ~|Type [~|code [~] contactName
7538 General Automotive Repair Shops D8 100199 DAIMIRT, TAM, G
E,
x
Extract Text Range s
Enter the index of the first character, and the number of characters to keep.
D, &
Starting Index
= CE,
2
cE,
Number of Characters
2
A
TH
538 General Automotive Repair Shops DB 100159 EMCTILLETGH, DINNA
7532 Top, Bedy, and Upholstery Repair Shops and Paint § DB 100199 CERAGNAN, LIC, T.
49 pytnmorive Services Eycent Renaic and Carwash D8 100199 EESSING BAAKE 8

The idea here is to tell Power Query to extract a specific number of char-
acters starting from a certain position in the text. For example, the SicCode
field is a 4-digit field. If you want to extract the two middle numbers of the
SicCode, you would tell Power Query to start at the second character and

extract two characters from there.
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As you can see in Figure 10-16, the starting index is set to 2 (starting at the
second character) and the number of characters is set to 2 (extract two
characters from the starting index).

Splitting columns using character markers

Have you ever gotten a dataset where two or more distinct pieces of data
were jammed into one field and separated by commas? For example, a field
labeled Address may have a single text value that represents address, city,
state, and postal code. In a proper dataset, this text would be split into
four fields.

In Figure 10-17, you can see that the values in the ContactName field are
strings that represent Last name, First name, and Middle initial. Imagine that
you need to split this column string into three separate fields.

Transform Add Column View
eTet~ 1 Replace Values 52, Pivot Column ./ [ Merge Columi
ect Data Type |:32 Replace Errors % Unpivot Columns ~ L) Extract -
ame [¥] Fill ~ A Move - Format 5 Parse -
[ Any Column By Delimiter k
Figure 10'17 eColumn(#"Renamed Columns", "SicCode", "SicCode B? N,umber S ETEEER
The Split ;
| Type * | Code + | ContactName + | ContactTitle * | Phone
Column DB 100195 DAIMIRT, TAM, G Manager 30566
commar-1d DB 100199 THEMPSENIR, MAKE, G. Manager 660333
can e.aS”y DB 100199 SCETT, ANDY, T. Owner 34016
splitthe DB 100199 MCKINZAE, DAVE, G. Owiner 402163
Contact- DB 100199 NILSEN, REBIRT, T. Owner 141364
Name Field DB 100199 KILLIRMAN, DAVAD, G. Manager 24554
into three DB 200 CELIMAN, TERRANCE, G. Owner 46554
separate DB null SANSENE, TERRANCE, G. Owner 465547
columns. DB 100199 GIRVES, STIPHIN, G. Owner 545539
I ne 101100 RIDNSTIAN DEN £ Manager 14035

Although this isn’t a straightforward undertaking in Excel, it can be done fairly
easily with the Split Column command (found on the Transformation tab).

Selecting the Split Column command reveals two options; this list describes
what you can do with them:

v By Delimiter: Split a column based on specific characters such as
commas, semicolons, or spaces. This option is useful for parsing names
or addresses or any field that contains multiple data points separated by
delimiting characters.
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+* By Number of Characters: Split a column based on a specified number
of characters — useful for parsing uniform text at a defined character
position.

In the example (refer to Figure 10-17), the contact names are made up of last
names, first names, and middle initials, all separated (delimited) by commas.
So the By Delimiter option is the one I show you how to use.

You can highlight the ContactName field and select Split Column > By Delimiter
to open the Split by Column Delimiter dialog box, shown in Figure 10-18.

x
Split Column by Delimiter
Specify the delimiter used to split the text column.
Select or enter delimiter
Comma
Split
At the left-most delimiter
I At the right-most delimiter
Figure 10-18: % At each occurrence of the delimiter
Spllttmg the 4 Advanced options
Contact- Number of columns to split inte
Name 2
column at Quote Style
every csv
occurrence
of a comma.
I

This list describes the inputs:

v Select or Enter Delimiter: Use the drop-down menu to choose the delim-
iter that will define where the values should be split. If the delimiter
isn’t listed as a choice on the drop-down list, you can select the Custom
option and define your own.

v~ Split: Select how you want Power Query to use the specified delimiter.
Power Query can split the column only on the first occurrence of the
delimiter (the leftmost delimiter) — effectively creating two columns.
Alternatively, you can tell Power Query to split the column only on
the last occurrence of the delimiter (the rightmost delimiter) — again,
creating two columns. The third option is to tell Power Query to split the
column at each occurrence of the delimiter.

1 Advanced Options: By default, selecting the option to split the column
at each occurrence of the delimiter creates as many columns as there
are delimiters. You can use the advanced options to override the default
and limit the number of columns to create.
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Figure 10-19 shows the new columns created after the ContactName column
is split at each comma. As you can see, three new fields are created. You
can rename a field by right-clicking the field name and selecting the Rename

option.
Code ~ | ContactName.l ~ ContactName.2? | ~ | ContactName.3 |~ | ContactTitle -
100159 DAIMIRT TAM G. Manager
100199 THEMPSENJR MAKE G! Manager
— 100199 SCETT ANDY T. Owner
Figure 10-19: 100199 MCKINZAE DAVE {.3 Owner
100199 NILSEN REBIRT . Owner
The Contact- —
. 100199 KILLRMAN DAVAD G. Manager
Name field 200 CELIMAN TERRANCE G. Owner
has_ been null SANSENE TERRANCE G. Owner
split suc- 100199 GIRVES STIPHIN G. Owner
cessfully 100199 BIRNSTIAN PEIL G Manager
into three 200 MCMANIR STIVE A Plant Manager
columns. 100199 MACHAL TIMOTHY G Owner
| ] 200 YESHANEGA TIMAOTHY Precident

Pivoting and unpivoting fields

You often encounter data sets like the one shown in Figure 10-20, where
important headings (like Month) are spread across the top of the table, pull-
ing double duty as column labels and actual data values. This matrix layout
is easy to look at in a spreadsheet, but it causes problems when attempting
to perform any kind of data analysis that requires aggregation or grouping,
for example.

Power Pivot offers an easy way to unpivot and pivot columns, allowing you to
quickly convert matrix-style tables to tabular datasets (and vice versa).

A B C D E F

1 |Market Product_Description Jan Feb Mar Apr Ma
— 2 |BUFFALO Cleaning & Housekeeping Services 56,220 34,264 55,386 S6,444 34
3 |BUFFALD Facility Maintenance and Repair $3,256 59,450 54,409 S4,958 5§
Figure 10-20: | 4+ |BurFaLo Fleet Maintenance 45350 $8,925 $6,394 $6,522 39
Matrix | 5 [BUFFALO Green Plants and Foliage Care 52,415 52,580 52,402 52,981 53
| & |BUFFALO Landscaping/Grounds Care 85,474 54,501 55,324 55,706 59
ayOUtS a':e 7 |BUFFALO Predictive Maintenance/Preventative 59,811 $10,180 $9,626 511,701 51

problematlc 8 |CALIFORNIA  Cleaning & Housekeeping Services 52,841 52997 52,097 54,102
for data | @ |CAUFORNIA  Facility Maintenance and Repair 516,251 535,879 518,369 521,844 52§
analysis. 10 |CALIFORNIA  Fleet Maintenance $22,575 $36,895 $22,016 $27,871 $31
11 |CALIFORMIA  Green Plants and Foliage Care 548,251 $90,013 $51,130 575,528 569
I |- oo el 4 &10 an1 daa gy daa fan oo da




Figure 10-21:
Unpivoting a

matrix-style
Month report.
|

Figure 10-22:
All months
are now in

atabular
format.
|

Unpivot Columns command

The Unpivot Columns command lets you select a set of columns and convert
those columns into two columns: one column consisting of the old column
labels and another containing the old column data.
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For instance, in Figure 10-21, the month columns can be unpivoted by select-
ing the months and then clicking the Unpivot Columns command.

Home Transform Add Column Wiew
| g;E Transpose Data Type: Decimal Number ~ .;2 Replace Values ¢ Pivot Column . /: [
BEE '3& Reverse Rows 7] Detect Data Type I:’z Replace Errars A
e First Row Split Format _ |
Headers - : Count Rows [l Rename E Fill = E!f] Maove ~ Column - 5
Table Any Column Text Co
fr = Table.TransformColumnTypes(Source,{{"Market”, type text}, {"Product_Description”, ty
[* | Product_Description ~ | Jan ~ | Feb ~ | Mar - | Apr | May
Cleaning & Housekeeping Services 621966 426392 5386.12 644399 4381
Facility Maintenance and Repair 325582 5450 440523 4957.62 8851
Fleet Maintenance 5350.03 8924.71 6354.43 652245 348,
Green Plants and Foliage Care 241508 257961 240191 298101 2704
Landscaping/Grounds Care 547422 4500.52 532436 5705.68 528
Predictive Maintenance/Preventative Maintenance 981095 1018023 962631 11700.73 1094
Cleaning & Housekeeping Services 2840 76 2997 18 209678 4102 2 4
Facility Maintenance and Repair 16251.01 35878.99 18368.55 2184353 2874
Fleet Maintenance 2257477 36894.89 2201638 278711 31984
Green Plants and Foliage Care 482509 9001342 5113017 7552758 55414
Landscaping/Grounds Care 1840116 21190.57 21292 20918.35 13464
Ceoddiceiic nao: o it 2071998 acn7y A2nan Ac A a1

The resulting table is shown in Figure 10-22. Note that the month labels are
now entries in a new column named Attribute. The month values are now

in a new column named Value. You can, of course rename these columns to
Month and Revenue, for example.

=
1
2
3
4
3
&
7

8
9

Market

BUFFALD
BUFFALO
BUFFALO
BUFFALO
BUFFALO
BUFFALOD
BUFFALO
BUFFALD
BUFFALO
BUFFALO
BUFFALO
BUFFALO
BUFFALD
BUFFALO

SuEcain

~ | Product_Description

Cleaning & Housekeeping Services
Cleaning & Housekeeping Services
Cleaning & Housekeeping Services
Cleaning & Housekeeping Services
Cleaning & Housekeeping Services
Cleaning & Housekeeping Services
Cleaning & Housekeeping Services
Cleaning & Housekeeping Services
Cleaning & Housekeeping Services
Cleaning & Housekeeping Services
Cleaning & Housekeeping Services
Cleaning & Housekeeping Services
Facility Maintenance and Repair

Facility Maintenance and Repair

B il 5 dan

* | Attribute

Jan

Feb
Mar
Apr
May
Jun

Jul

Aug
Sep

- | Value

621966
426352
5386.12
644399
4360.14
509746
7566.19
426352
724564
384715
6540.21
561045
325582

9450

Agnn 3
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Figure 10-23:
Use Unpivot
Other Col-
umns when
the number
of matrix
columns is
variable.
|

\\3

Unpivot Other Columns command

As helpful as the Unpivot Columns command is, it has a flaw: You have to
explicitly select the months that you want unpivoted. But what if the number
of columns is ever growing? What if you unpivot January through June, but
next month a new dataset will arrive with July and then August and then
September? Because the Unpivot Columns command forces you to essentially
hard-code the columns you want unpivoted, you have to redo the unpivot
each and every month.

Fortunately, you can avoid this problem with the Unpivot Other Columns
command. This nifty command allows you to unpivot by selecting the
columns that you want to remain static and telling Power Query to unpivot
all other columns.

For instance, Figure 10-23 demonstrates that rather than select the month col-
umns, you can select the Market and Product_Description columns and then
select Unpivot Other Columns from the Unpivot Columns drop-down menu.

Home Transform Add Column View
| E;E Transpose Data Type: Text ~ ,_'-)2 Replace Values g',::IPi\rot Column . /:
EEE' '3% Reverse Rows | [7] Detect Data Type I:Bz Replace Errors Ej Unpivot Columns i face)
e First Row i . . - . Format|
Headers = :H Count Rows Rename m Fill = Unpivot Columns -
Table Any Column | Unpivot Other Columns, Text
I = Table.TransformColumnTypes(Source,{{"Market™, type text}, {"Product_Descri
I- Market ~ | Product_Description - | Jan ~ | Feb ~ | Mar b
BUFFALD Cleaning & Housekeeping Services 6219.66 4263.92 53851
BUFFALD Facility Maintenance and Repair 325582 5490 44082
BUFFALO Fleet Maintenance 535003 852471 63544
BUFFALD Green Plants and Foliage Care 241508 2579.61 2401.5)
BUFFALOD Landscaping/Grounds Care 5474 22 4500.52 53243
BUFFALD Predictive Maintenance/Preventative Maintenance 881095 10180.23 362563
CALIFORNIA Cleaning & Housekeeping Services 284076 299718 2055.7]
CALIFORNIA Facility Maintenance and Repair 16251.01 35878.99 183568.5]
CALIFORNIA Fleet Maintenance 2257477 3685489 220183
CALIFORNIA Green Plants and Foliage Care 48250.9 S0013.42 51130.1
CALIFORNIA Landscaping/Grounds Care 1840116 21190.57 2129
CALIFORNIA Predictive Maintenance/Preventative Maintenance 3871224 46072 56 43545 5|

Now, it doesn’t matter how many new month columns are added or removed
each month. Your query always unpivots the correct columns.

Always use the Unpivot Other Columns option. Even if you don’t anticipate
new matrix columns, it’s always a good bet to use the option that offers more
flexibility for those unexpected changes in data.



Figure 10-24:
Pivoting

the Month
and Value
columns.
|

Figure 10-25:
Confirm the
aggregation
operation to

finalize the
pivot trans-
formation.
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Pivot Columns command

If you find that you need to transform your data from a tabular layout to a
matrix-style layout, you can use the Pivot Columns command.

Simply select the columns that will make up the header labels and values for
the new matrix columns, and then select the Pivot Column command, shown
in Figure 10-24.

Transform Add Column View

g;ETranspose Data Type: Any = ,_'-,2 Replace Values

'3% Reverse Rows 7 Detect Data Type I:’z Replace Errors % Unpivot CCI| ns -

#H Count Rows Rename Fill = E‘!,E Move =
le Any Column

+ | Product_Description ~ | Month |~ | Revenue |~
o Cleaning & Housekeeping Services Jan 6219.66
I Cleaning & Housekeeping Services Feb 4263.92
I Cleaning & Housekeeping Services Mar 5386.12
I Cleaning & Housekeeping Services Apr 6443.99
] Cleaning & Housekeeping Services May 4360.14
I Cleaning & Housekeeping Services Jun 5057 46
I Cleaning & Housekeeping Services Jul 7566.19
] Cleaning & Housekeeping Services Aug 4263.92
o Cleaning & Housekeeping Services Sep 7245.64
I Cleaning & Housekeeping Services Oct 3847.15
Cleaning & Honsekaani ruicee Rl 5540 71

Before finalizing the pivot operation, Power Query opens a dialog box (shown
in Figure 10-25) to confirm the value column and the aggregation method. By
default, Power Query uses the Sum operation to aggregate the data into the
matrix format. You can override this default setting by selecting a different
operation (count, average, or median, for example). You can even specify that
you don’t want aggregation performed. Clicking the OK button finalizes the
pivot operation.

Product_Description | Jan | Feb | Mar | Apr | May

Cleaning & Housekeeping Services 6219.66 426392 5386.12 6443.99

Fadility Maintenance and Repair 325582 8490 440923 4957.62

Fleet 46

x

Green| .01

wnes{  Pivot Column 8

Predic Use the names in column "Month” to create new columns, 73

Cleani| 2.2
Values Column @

Facilit = == .53

Fleet Revenue 11 3

Green| .58 [
4 Advanced options

Lands . 35
Aggregate Value Function (&

Predi| 02 4

Sum =

Fadilit . .22 2.
Learn more about Pivet Column

Fleet .27 2

G 04

Lands 34

Predi| 41
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Creating Custom Columns

When transforming your data, you sometimes have to add your own columns
to extract key data points, create new dimensions, or even create your own
calculations.

You start a new custom column by going to the Add Column tab and clicking
the Add Custom Column command (see Figure 10-26). This opens the Add
Custom Column dialog box.

|
- Home Transform Add Column View
Figure 10-26: - N
Addi S AddIndex Column = | _/# Merge Columns
Inga A3C] psc
Ly Duplicate Column - * [z Extract ~
custom FEE
- 57 Parse ~
COlUmn. General From Text
|

The Add Custom Column dialog box (shown in Figure 10-27) is your work-
bench for adding your own functionality to the query by using Power Query
formulas. That’s right: When you add a new custom column, it doesn’t do
anything until you provide a formula that gives it some utility.

Add Custom Column
New column name
Custom
Custom column formula: Available columns;
Segment -
City
State
SicCode

|
SicDescription

Figure 10-27: TZ
The Add —— -
Custom
Column
dia|og box. No syntax errors have been detected. Cancel

Learn about Power Query formulas

As for the Add Custom Column dialog box, there’s not much to it. The inputs
are described in this list:
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v+ New column name: An input box where you enter a name for the
column you’re creating.

v Available columns: A list box that contains the names of all columns in
the query. Double-click any column name in this list box to automatically
place it in the formula area.

v Custom column formula: The area where you type the formula.

As in Excel, a formula can be as simple as =1 or as complicated as an if
statement that applies some conditional logic. Over the next few sections,

[ walk you through a few examples of creating custom columns to go beyond
the functionality provided via the user interface.

But before diving into building Power Query formulas, you should under-
stand how Power Query formulas differ from those in Excel. Here are some
high-level differences to be aware of:

+” No cell references. You can’t reach outside the Add Custom Column
dialog box to select a range of cells. Power Query formulas work by
referencing columns, not cells.

+* Excel functions don’t work. The Excel functions you're used to don’t
work in Power Query. Power Query has many of the same kinds of func-
tions as Excel, but it has its own formula language.

v Everything is case sensitive. In Excel, you can type in all lowercase
or all uppercase letters and your formulas will work. Not so in Power
Query. To Power Query, sum, Sum, and SUM are three different items,
and only one of them is acceptable.

v Data types matter. Some fields are text fields, other fields are number
fields, and still others are date fields. Excel does a good job of handling
formulas that mix fields of differing data types. The Power Query for-
mula language, which is extremely sensitive to data types, doesn’t have
the built-in intelligence to gracefully handle data type mismatches. Data
type issues are resolved with conversion functions, as covered later in
this chapter.

+” No tool tips or intelligence help. Excel is quick to throw up a tool tip
or a menu of options when you start entering a new formula. Power
Query has none of that. As of this writing, Power Query offers only a
Learn About Power Query Formulas link to a Microsoft site dedicated to
Power Query.

Don’t panic. Power Query formulas are not as gloomy as they sound. Let’s
start with a simple custom column.
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Concatenating with a custom column

Earlier in this chapter, I tell you how to concatenate values from two or more
columns by using the Merge Columns command. Although this command is
easy to use, it results in the original source columns being removed. You will
likely want to concatenate values but still retain the source columns.

In these instances, you can create your own custom column. Follow these
steps to create a new column that merges the Type and Code columns:

1

8.

. While in the Query Editor, choose Add Column=>Add Custom

Column.

. Place the cursor in the Custom Column Formula area (after the equal

sign).

. Find the Type column in the Available Columns list and double-click

on it.

You see [Type] pop into the formula area.

. After [Type], enter the following text: & “-” &.

This step ensures that the values in the two columns are separated
by a hyphen.

. Enter Number.ToText().

Number.ToText() is a Power Query function that converts a number to
text format on the fly so that it can be used with other text. In this case,
because the Code field is formatted as a number, you need convert it on
the fly to join it to the Type field. I tell you more about data type conver-
sions later in this chapter.

. Place the cursor between the parentheses for the Number.ToText

function. Then find the Code column in the Available Columns list
and double-click on it.

You see [Code] pop into the formula area.

. In the New Column Name input, enter MyFirstColumn.

At this point, the dialog box should look similar to the one shown

in Figure 10-28. Note the message at the bottom of the dialog box:

No syntax errors have been detected. This message refers
to the syntax you entered. Every time you create or adjust a formula,
you’ll want to ensure that this message states that no errors have
been detected.

Click OK to add the custom column.

If all goes well, you have a new custom column that concatenates two fields.
In this basic example, you see the basic foundation of how Power Query
formulas work.



Figure 10-28:
Aformula to
merge the
Type and
Code
columns.
|
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Add Custom Column
New column name
MyFirstColumn

Custom column formula:

=[Type]&"-"&Number.ToText([Code])

Learn about Power Query formulas

No syntax errors have been detected.

Available columns:

Segment -
City

State

SicCode

SicDescription

Type

Code

Understanding data type conversions

When working with formulas in Power Query, you inevitably need to perform
some action on fields that have differing data types, as in the exercise in the
previous section, where [ show you how to merge the Type column (a text
field) with the Code column (a numeric field). In that example, you use a con-
version function to change the data type of the Code field so that it can be
temporarily treated as a text field.

A conversion function

does exactly what it sounds like: It converts data from

one data type to another.

Table 10-1 lists common conversion functions. As demonstrated in the previ-
ous section, you simply wrap these functions around the columns that need

converting.
Table 10-1 Common Conversion Functions
Convert From To Function
Date Text Date.ToText()
Time Text Time.ToText()
Number Text Number.ToText()
Text Number Number.FromText()
Text Dates Date Date.FromText()

Numeric Dates

Date Date.From()
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To find and change the data type for a field, place the cursor in the field
and then select the Data Type drop-down menu on the Transform tab (see
Figure 10-29). The data type at the top is the type of field the cursor is in.
You can edit the data type for the field by selecting a new type from the
drop-down list.

Transform Add Column View
5;5 Transpose Data Type: Whole Number - 2 Replace Values ;_',:l:l
3 Reverse Rows Decimal Mumber 3, Replace Errors E_j
| :H Count Rows Currency ﬂ Fill = E'!ﬁ
H . |le ‘Whole Number iny Column
Figure 10-29:
Use the f || = Table.Tq DaleAine ked Column”, {{"P|
Date
Data Type ription Time ~ | Code -
- null
drop dOWn Date/Time/Timezone
Automotive Repair She 100199
menu to _ _ Duration
d. Automotive Repair Shq 100199
ISCOVET | c Repairshops, nec] " 200
and select | auomortive Repair s True/False 100199
the data |ive Repair shops, nEC Binary 200
type Of a Automotive Repair Shops DB 100199
. . dy, and Upholstery Repair Shops and Paint § DB 100199
iven field.
g tive Services, Except Repair and Carwashes DB 100199
|

Spicing up custom columns with functions

With a few basic fundamentals and a little knowledge of Power Query func-
tions, you can create transformations that go beyond what you can do by
using the Query Editor. In this example, [ show you how to use a custom
column to pad numbers with zeros.

You may encounter a situation where key fields are required to have a certain
number of characters to make the data able to interface with peripheral plat-
forms such as ADP or SAP. Suppose that the CompanyNumber field must be
10 characters long. Those company numbers that aren’t ten characters long
must be padded with enough leading zeros to create a 10-character string.

The secret to this supplying the proper number of character is to add ten
zeros to every company number, regardless of the current length, and then
pass them through a function similar to the RIGHT function, which extracts
only the rightmost ten characters.

For example, you would first convert company number 29875764 to
000000000029875764; then you would use the RIGHT function to extract only
the rightmost ten characters, leaving you with 0029875764.
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Although you follow essentially two steps, you can accomplish the same
result with only one custom column. Here’s how:

1. While in the Query Editor, choose Add Column=>Add Custom
Column.

2. Place the cursor in the Custom Column Formula area (after the equal
sign).

3. Enter ten zeros in quotes (as in “00000000000”) followed by an
ampersand (&).

4. Enter Number.ToText().

5. Place the cursor between the parentheses for the Number.ToText
function. Then find the CompanyNumber column in the Available
Columns list and double-click on it.

You see [CompanyNumber] pop into the formula area.
At this point, the formula area should contain this syntax:
"0000000000"&Number . ToText ( [CompanyNumber] )

This formula results in nothing more than a concatenation of ten zeros
and the CompanyNumber. The goal is to go further and extract only the
rightmost ten characters. Unfortunately, the RIGHT function is an Excel
function that doesn’t work in Power Query. However, Power Query does
have an equivalent function named Text.End(). Like the RIGHT function,
the Text.End function requires a couple of parameters: the text expres-
sion and the number of characters to extract:

Text .End ( [MyText], 10)

In this example, the text expression is the formula, and the number of
characters to extract is 10.

6. Enter Text.End before your existing formula, and then follow the
formula with ,10.

Here’s the final syntax:

Text .End ("0000000000" &Number . ToText ( [Company
Number] ), 10)

7. In the New Column Name input, enter TenDigitCustNumber.

At this point, the dialog box should look similar to the one shown in
Figure 10-30. Again, note the message at the bottom of the dialog box.
This message will tell you if you have a syntax error in your formula
Make sure that the message at the bottom of the dialog box reads No
syntax errors have been detected.

8. Click OK to apply the custom column.



196

Part Il: Wrangling Data with Power Query

Figure 10-30:
A formula to
create a
consistent
10-digit
padded
Company-
Number.
|

Add Custom Column
New column name

TenDigitCustNumber

Custom column formula: Available columns:
=Text . End("0@00800820"&Number . ToText ( [CompanyNumber1), 18) Segment -
City
State
SicCode
SicDescription
Type
Code
ert
Learn about Power Query formulas
No syntax errors have been detected. Cancel

Table 10-2 lists other Power Query functions that are useful in extending the
capabilities of custom columns. Take a moment to examine the list of func-
tions and note how they differ from their Excel equivalents. Remember that
Power Query functions are case sensitive.

Table 10-2 Useful Transformation Functions

Excel Function Power Query Function

LEFT([Text], [Number]) Text.Start([Text], [Number])

RIGHT([Text], [Number]) Text.End([Text], [Number])

MID([Text], [StartPosition], [Number])  Text.Range([Text], [StartPosition], [Number])
FIND([Find], [Within]) Text.PositionOf([Within], [Find])+1
IF([Expression], [Result1], [Result2]) if [Expression] then [Result1] else [Result2]
IFERROR([Procedure], [FailResult]) try [Procedure] otherwise [FailResult]

Adding conditional logic
to custom columns

As you might notice in Table 10-2, Power Query has a built-in if function.
The if function is designed to test for conditions and provide different out-
comes based on the results of those tests. In this section, you’ll see how you
can control the output of your custom columns by utilizing Power Query’s
if function.
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SMBER

Figure 10-31:
Applying
anIf
statement

in a custom
column.
|

As in Excel, Power Query’s if function evaluates a specific condition and
returns a result based on a true or false determination:

if [Expression] then [Resultl] else [Result2]

In Excel, you think of commas in an if function as Then and Else statements.
The formula if(Babies = 2, “Twins”, “Not Twins”) would translate to this: If
Babies equals 2, then Twins, else Not Twins In Power Query, you don’t use
commas. You spell out the entire expression.

You can also use the if function to save steps in your analytical processes
and, ultimately, save time. For example, you may need to tag customers as
either large customers or small customers, based on their dollar potential.
You decide to add a custom column that contains either “LARGE” or “SMALL”
based on the revenue potential of the customer.

With the help of the if function, you can tag all customers with one custom
column that uses this formula:

if [2016 Potential Revenue] >=10000 then "LARGE" else
"SMALL"

This function tells Power Query to evaluate the [2016 Potential Revenue] field
for each record. If the potential record is greater than or equal to 10,000, use
the word LARGE,; if not, use the word SMALL.

Figure 10-31 demonstrates this if statement as it is applied in the Add
Custom Column dialog box.

Add Custom Column
New column name
Custom
Custom column formula: Available columns:
=if [20816 Potential Revenue]>=10000 Segment -
then "LARGE" City
else "SMALL" State
SicCode
SicDescription
Type
Code

Learn about Power Query formulas

No syntax errors have been detected. Cancel
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A\\S

Power Query pays no attention to white space, so you can add as many
spaces and carriage returns as you want. As long as the correct case and
spelling are used, Power Query doesn’t complain.

Figure 10-31 illustrates how separating formulas into separate lines can make
them much easier to read.

Grouping and Aggregating Data

Figure 10-32:
Using the
Group By

dialog box
to create a
view of
2016 Total
Potential
by State
and City.

In some cases, you may need to transform your data set into compact groups
in order to get it into a manageable size of unique values. You may even need
to summarize numerical values into an aggregate view. An aggregate view is a
grouped snapshot of your data that shows sums, averages, counts, and more.

Power Query offers a Group By feature that enables you quickly group data
and create aggregate views. Follow these steps to use the Group By feature:

1. While in the Query Editor, select the Group By command on the
Transform tab.
The Group By dialog box opens.

2. From the Group By drop-down menu, select the field you want to
group by. Click the plus sign (+) above the Group By drop-down list to
add additional fields to grouping.

Figure 10-32 shows grouping by State and City.

Group By

Specify the columns to group by.
Group by +
City - -

State

New column name Operation Column

2016 Total Patential Sum N 2016 Potential Revenue

3. Use the New Column Name input box to give the new aggregate
column a name (for example, 2016 Total Potential).

4. From the Operation drop-down list, select the kind of aggregation you
want to apply (Sum, Count, Avg, Min, Max, and so on).
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5. Use the Column drop-down list to choose the column that will be
aggregated (for example, 2016 Potential Revenue).

6. Click the OK button to confirm and apply your changes.
Figure 10-33 illustrates the resulting output.

E. State 1| 1| City z|,1| 2016 Total Potential v

2 ab airdrie 5792

3 ab bonnyville 3689

4 ab brooks 3689

5 ab calgary 55403

6 ab coaldale 8709

7 ab edmaonton 54368

I 8 ab fort mcmurray 5551

Figure 10-33: 9 ab grande prairie 31222

The resulting | 10 av innisfail 2775

aggregate | 11 =b leduc 9242

viewhby | 12 ab lethbridge 40445

Stateand | 12 ab lloydminster 3689

City. | 14 av medicine hat 9242

I 15 ah nickiy 11745
Q@N\Bfﬁ

& When you apply the Group By feature, Power Query removes all columns that

were not used when configuring the Group By dialog box. This leaves you
with a clean view of just your grouped data.
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Making Queries Work Together

In This Chapter
Reusing query steps
Consolidating data with the Append feature
Understanding join types
Using the Merge feature

Data is frequently analyzed in layers, with each layer of analysis using or
building on the previous layer. You may not know it, but you already
build layers all the time. For instance, when you build a pivot table using the
results of a Power Query output, you're layering your analysis. When you
build a query based on a table created by a SQL Server view, you're also cre-
ating a layered analysis.

Sure, you would probably love to be able to analyze a single data source

and call it a day. But that’s not how data analysis works. You often find the
need to build queries on top of other queries to get the results you're looking
for. That’s what this chapter is all about. In this chapter, I help you exam-

ine a few ways you can advance your data analysis by making your queries
work together.

Reusing Query Steps

Data analysts commonly rely on the same main data tables for all kinds of
analysis. Even the simple table shown in Figure 11-1 can be used to create
different views: sales by employee, sales by business segment, or sales by
region, for example.

Of course, you can build separate queries, each performing different group-
ing and aggregation steps, but that would mean repeating all the data clean-
up steps you needed before performing any kind of analysis.
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A B C D E F

Flgure 11'1: 1 Region Market | Last_Name | First Name Business_Segment | Sales Amount
This data | 2 |MIDWEST DENVER  AAEMS JOSEPH Housekeeping and Organization $465.33
b d 3 |MIDWEST DENVER  AAEMS JOSEPH Landscaping and Area Beautificat $411.60
can be use 4 |MIDWEST DENVER AAEMS JOSEPH Maintenance and Repair $760.31
as the 5 |MIDWEST DENVER BEALIY CHRISTOPHER |Maintenance and Repair §2,125.38)
source fOr & |MIDWEST DENVER BEALIY CHRISTOPHER |Landscaping and Area Beautificat 45,909.14
. 7 |MIDWEST DENVER  BEALIY CHRISTOPHER Maintenance and Repair $39,829.79
various | s |MIDWEST DENVER BEWMAN  DIRK Landscaping and Area Beautificat $319.18
|eVe|S Of 9 |MIDWEST DENVER  BEWMAMN DIRK Maintenance and Repair $119.38
10 |MIDWEST |DENVER BIHRINS KURT Landscaping and Area Beautificat 5914.20
aggregated |y, \iowest penver  BIHRINS KURT Maintenance and Repair $17,645.38
analysis. 12 |MIDWEST DENVER  BREWN SCOTT Maintenance and Repair $112.01
12 lamewaceT nesvce ponce ucnp L andcran; A Ao Doousificad) oc g

I

To get a better understanding of how query steps can help save time, take a
moment to follow these steps:

1. Open the Sales By Employee.xlsx workbook, found in the sample files
for this book.

2. Place the cursor anywhere inside the table, and then choose
Data~> From Table.

Power Query opens the Query Editor.

3. While in the Query Editor, click the Filter drop-down list for the
Market field and filter out the Canada market. (Remove the check
mark next to Canada.)

4. Select the Last_Name and First_Name fields, and then choose
Transform=> Merge Columns.

The Merge Columns dialog box appears.

5. Create a new Employee field, joining Last_ Name and First_Name and
separating them by a comma, as shown in Figure 11-2.

arket |~ | Last_Name |~ | First_Name ~ | Business_Segment ~ | Sales Amour
ENVER AAEMS JOSEPH Landscaping and Area Beautification
ENVEI AREMS JOSEPH Maintenance and Repair
I
ENVE b3 2,
Figure 11-2: |owvel | crqe Columns 5
ENVE - 39
Merge the ENVE Choose how to merge the selected columns.
Last_Name |,
— . ENVE Separator
and First_ |enve Comma -
Name ENVE New column name (optional) 17
ENVE Employee
columns to ploy
ENVE
create @ foue (o]« :
Cancel
new [enve
ENVE 10
Employee !
f. |d ENVER DEYIL JACK Landscaping and Area Beautification
leld. ENVER DEYIL JACK Maintenance and Repair 3
[ NG DIDESE ION Mainte nd Banaic




Figure 11-3:
Group the
Employee

field and
Sum Sales
Amount to
create a
new Reve-
nue column.
|

Figure 11-4:
All the query
steps before

Grouped
Rows are
needed

in order to
prepare the
data for
grouping.
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6. Click the Group By command on the Transformation tab.

The Group By dialog box opens, as shown in Figure 11-3.

7. The goal is to Group By the Employee field to get the Sum of Sales

Amount, as shown in Figure 11-3. Name the new aggregated column

Revenue.

Group By

Specify the columns to group by.

Group by

Employee

New column name

Revenue

Operation

Sum -

Column

Sales Amount

Cancel

At this point, you've successfully created a view that shows total rev-
enue by employee. As you can see in Figure 11-4, the query steps include
all the preparation work you did before grouping.

Queries

f

B+ Employee
AAEMS JOSEPH

BEALIY,CHRISTOPHER

1

2

3 BEWMAN,DIRK

4 BIHRINS KURT

5 BREWN,SCOTT

6 BROEKS,HENRY

7 CANNEN,WILLIAM
8 DEYILJACK

9 DIRESEJON
ERTIGA,CARLOS

FILLIR VINCENT
GALVAN,NIEVES

GERTEN,SHAWN

EVIRBY,CHRISTOPHER

GENZALIS,MICHAEL

= Table.Group(#"Merged Columns" ¥

~ | Revenue bl
1637.24 o
47854.31
438.56
1855958
11201
6168.12
11647.29
381273
800.29
30188.96

m

552.93
7379.02
376347

36068.54
44617.15

Query Settings

4 PROPERTIES
Name
CalesByEmployee
All Properties
4 APPLIED STEPS
Source
Changed Type
Filtered Rows
Merged Columns
X Grouped Rows

What happens if you want to create another analysis using the same
data? For instance, what if you want another view that shows Employee
sales by business segment?
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Figure 11-5:
Naming the
new query
SalesBy-
Business.
|

Figure 11-6:
The two
queries

are now
sharing the
extracted
steps.
|

You could always start from Step 1 and import another copy of the
source data, but you’d have to repeat the preparation steps (the steps

for Filtered Rows and Merged Columns, in this case).

A better way is to reuse the steps you've already created by extracting
them into a new query. The idea is to first decide what steps you want to
reuse and then right-click the step immediately below it. In this scenario
(refer to Figure 11-4), you keep all query steps until Grouped Rows.

8. Right-click the Grouped Rows step and select Extract Previous.

The Extract Steps dialog box opens.

9. Name the new query SalesByBusiness, as shown in Figure 11-5. Click
the OK button confirm.

Extract Steps

Extract the steps before the selected step into a new guery.

Mew query name

SalesByBusiness

Cancel

After you click OK, Power Query does two things:

v Moves all extracted steps to the newly created query

v Ties the original query to the new query

That is to say, both queries are sharing the extracted steps. You can see the
new SalesByBusiness query in the pane on the left, as shown in Figure 11-6.

2 queries ¢ fi = Table.Group(#"Merged Columns" v e C :
43 S Jx Pl gea C 3 k"_\leﬂ? Cett nas x
- SISSEYEMPIOYEE = Employ v | E ¥ v |Sum |~
E5 SalesByBusiness 1 AAEMSJOSEPH  Housekeeping and Organization 4533 « 4 PROPERTIES
2 AAEMSJOSEPH  Landscaping and Area Beautification 4116 Name
3 AAEMSJOSEPH Maintenance and Repair 760.31
4  BEAUY,CHRISTOPH Maintenance and Repair 4195517 |= All Properties
5 BEAUY,CHRISTOPH Landscaping and Area Beautification 5809.14
. ; 4 APPLIED STEPS
6 BEWMAN,DIRK Landscaping and Area Beautification 315.18
Source
7 BEWMAN,DIRK Maintenance and Repair 119.38 _
Changed Type
8 BIHRINS KURT Landscaping and Area Beautification 0142 .
Filtered Rows
9  BIHRINS,KURT Maintenance and Repair 17645.38 . ~
Vierged Columns
1 BREWN,SCOTT Maintenance and Repair 11201
10 N,5C X Grouped Rows
11 BROEKS,HENRY Landscaping and Area Beautification 685.65
2 BDOEWC HIERDY hdsint, and Dangir CAG2 4
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You now can click on the SalesByBusiness query and start applying any
needed transformations. In Figure 11-6, a Group By step has been added to
create a view of sales by employee and by business segment.

This concept of extracting steps can be a bit confusing. The bottom line is
that instead of starting from square one with a brand-new query, you're tell-
ing Power Query you want to create a new query that uses the steps you've
already created.

When two or more queries share extracted steps, the query that contains the
extracted steps serves as the data source for the other queries. Because of
this link, the query that contains the extracted steps cannot be deleted. You
have to first delete all dependent queries before deleting the query that holds
the extracted steps.

Understanding the Append Feature

Power Query’s Append feature allows you to add the rows generated from
one query to the results of another query. In other words, you copy records
from one query and add them to the end of another.

The Append feature comes in handy when you need to consolidate multiple
identical tables into one table. For example, if you have tables from the
North, South, Midwest, and West regions, you can consolidate the data from
each region into one table using the Append feature.

To help you better understand the Append feature, I'll walk you through an
exercise that consolidates data from four different regions into one table. In
this walk-through, I use the region data found on four different tabs in the
Appending_Data.xlsx sample file, shown in Figure 11-7.

You can find the Appending_Data.xlsx workbook in the sample files for
this book.

Creating the needed base queries

The Append feature works on only existing queries. That is to say, no matter
what kind of data sources you have, you need to import them into Power
Query before you can append them together. In this case, it means importing
all the region tables into queries.
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Figure 11-7:
The data
found on

each region

tab needs to
be consoli-
dated into
one table.
|

NORTH
NORTH
NORTH
NORTH
NORTH
NORTH
NORTH
NORTH
NORTH
NORTH
NORTH
NORTH
NORTH
NORTH
16 NORTH
17 'NORTH
18 NORTH
19 'NORTH
20 NORTH

EFORCZ2vo~Nomswn o

o

NEWYORK
NEWYORK
MEWYORK
NEWYORK
MEWYORK
MEWYORK
MNEWYORK
MEWYORK
MNEWYORK
NEWYORK
MEWYORK
MEWYORK
NEWYORK
MEWYORK
NEWYORK
NEWYORK
MEWYORK
NEWYORK
MEWYORK

North Data

A B C D E
[Region |[Market  [Branch Number |[Customer Name |State [Effec

801211 ALDUN Corp.

801211 ALFRAN Corp.
801211 ALLAUD Caorp.
801211 ALLAUD Corp.
801211 ALLOMU Corp.
601211 ALPHAP Corp.

801211 AMPUSA Corp.

801211 ANAQAE Corp.
801211 ANDUVU Corp.
801211 ANTUSS Carp.
801211 AQBANF Corp.

601211 ARAWAC Corp.

801211 ATLANT Corp.
601211 ATLANT Corp.
801211 ATLANT Corp.
601211 BALTMU Carp.
801211 BAQTAS Corp.
601211 BECUT Corp.

801211 BLECKP Carp.

Midwest Data South Data

NJ
MJ
NJ
NJ
MJ
NJ
NY
NY
NJ
NY
NJ
NY
MJ
NJ
NJ
MY
NY
NY
MJ

West Data

Follow these steps to import the needed base queries:

1. Go to the North Data worksheet, place the cursor anywhere inside the
table, and then choose Data> From Table.

The Query Editor activates, showing you the contents of the table you

just imported.

To finalize the creation of the query, you need to close and load the
query. Now, because you're creating this query simply for the purpose
of appending it to other queries, you don’t need to close and load to
the workbook. You can choose instead to close and load the data as

connection-only.

2. On the Home tab of the Query Editor, click the drop-down arrow
under the Close & Load command and select Close & Load To.

3. In the Load To dialog box, choose the option Only Create Connection,
and then click the Load button.

4. Repeat Steps 1 through 3 for the other worksheets in the workbook.

After you’ve created queries for each region, open the Workbook Queries
pane (choose Dataw Show Queries) to see all queries. As you can see in
Figure 11-8, each query is a connection-only query.

Now that your data is in queries, you can start appending.
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Figure 11-8:
Create a
connection-
only query
for each
region.
|

Figure 11-9:
Select the
query that

you want
appended to
the query
you're
editing.
|

Workbook Queries ™ *
4 queries
M MorthData
Connection only.
A MidwestData
Connection only.
M southData
Connection only.

Connection only.

Appending the data

In a perfect world, this section is where you would read about the nifty
button that appends all your queries at one time. Unfortunately, Power Query
doesn’t have a nifty button that lets you append many tables all in one shot.
You can append only one table at a time.

To append data, follow these steps:
1. In the Workbook Queries pane, right-click on the NorthData query

and select Edit to open the Query Editor.

2. On the Home tab of the Query Editor, click the Append Queries
command.

The Append dialog box opens.

3. The drop-down menu contains a list of all queries in the current work-
book, as shown in Figure 11-9. The idea is to select the query you want
to append to the query you're editing. Select one of the region que-
ries, and then click the OK button.

Append

Select the table to append.

NorthData (Current)
MidwestData %
SouthData

WestData

o
A
a
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4. Repeat Steps 2 and 3 until you’ve appended the SouthData,
MidwestData, and WestData queries.

5. After all queries have been appended, click the Close & Load com-
mand to save the data and exit the Query Editor.

At this point, the NorthData query contains the data for all regions. To
see the full consolidated table, you need to change the load destination
of the NorthData query to the workbook instead of the connection only.

6. In the Workbook Queries pane, right-click the NorthData query and
select Load To.

The Load To dialog box opens.
7. Select the option for Table, and then click OK.

Figure 11-10 illustrates the final output. You’ve successfully created a consoli-
dated table of region data.

Region |~ | Market ~ | Branch_Number |~ |Customer_Name |~ |State |~

31 [MIDWEST TULSA 401612 JUHNST Carp. oK

s | 32 |MIDWEST TULSA 401612 PRANTA Corp. oK

33 |MIDWEST TULSA 401612 UKLAFU Corp. oK

Figure 11-10: | 3! MDWEST TULSA 401612 UKLOHU Corp. oK

. 35|SOUTH  NEWORLEANS 601310 ANTUSM Corp. GA

The final |3 soutTh  NEWORLEANS 601310 SUASHU Corp. GA

consoli- |37/SOUTH  NEWORLEANS 601310 TAREPR Corp. GA

38 |SOUTH  NEWORLEANS 801607 MUDACA Corp. MS

dated table |33 west  ProENX 201714 VANCHU Corp. AZ

; 40 WEST  PHOENIX 701708 CUAQTU Corp. NV

of all region 41|WEST  PHOENIX 701708 EASOTU Corp. NV

data. |42 NORTH NEWYORK 801211 BECUT Carp. NY

e | }3NORTH  NEWYORK 801211 BUYUSE Corp. NJ
V?‘“‘NG! Note in Figure 11-9 the option for NorthData (Current). You see the term
S (Current) next to the NorthData query because you're editing that query.

Be careful not to select any query with (Current) next to it. Otherwise,
you’ll append the query to itself, effectively duplicating all records within
the query. Unless you have some strange requirement where creating
exact copies of records is beneficial, avoid appending the current query
to itself.

\‘@N\Bfﬁ As you append each query, you may be tempted to scroll down to the
& bottom of the data to see the newly added records. Unfortunately, the data
preview in the Query Editor shows only a truncated sample set of records.
Even if you scroll to the bottom of the preview, you're unlikely to see the
appended data.
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Beware of mismatched column labels

When you append one query to another, Power
Query first scans the column labels for both
queries to capture all column names. It then
outputs all distinct column names and consoli-
dates the data from both queries into the appro-
priate columns. It uses the column labels as a
guide to knowing which data should be placed
in which column.

If the column labels in your queries don’t match,
Power Query consolidates data for any match
column, leaving null values in any columns that
don’t match.

Imagine that you have one query with the
column labels Region and Revenue, and
another query with the column labels Region

and SalesAmount. Appending these two
records yields a final table with all three col-
umns: Region, Revenue, and SalesAmount. The
records from the first query are entered into the
Region and Revenue fields. The records from
the second query are entered into the Region
and SalesAmount fields, essentially leaving
gaps in the Revenue and SalesAmount fields.

The bottom line is to make sure the column
labels in your queries are identical before
appending. As long as the column labels in each
query are identical, Power Query can append
the data correctly. Even if the columns in each
query are positioned in a different sequence,
Power Query can use the column labels to get
all the data into the correct columns.

Understanding the Merge Feature

In your data adventures, you often find the need to build queries that join
the data between two tables. For example, you may want to join an employee
table to a transaction table to create a view that contains both transaction
details and information on the employees who logged those transactions.

In this section, I describe how you can leverage the Merge feature in Power
Query to join data from multiple queries.

Understanding Power Query joins

Similar to VLOOKUP in Excel, the Merge feature joins the records from one
query to the records in another by matching on a unique identifier. An exam-
ple of a unique identifier is Customer ID or Invoice Number.

You can join two datasets in one of several ways. The kind of join you
apply is important because it determines which records are returned from

each dataset.




2 ’ 0 Part Il: Wrangling Data with Power Query

Power Query supports six kinds of joins, as described in the following list and
shown in Figure 11-11:

v Left Outer: Tells Power Query to return all records from the first query,
regardless of matching, and only those records from the second query
that have matching values in the joined field.

1+ Right Outer: Tells Power Query to return all records from the second
query, regardless of matching, and only those records from the first
query that have matching values in the joined field.

v Full Outer: Tells Power Query to return all records from both queries,
regardless of matching.

v+~ Inner: Tells Power Query to return only those records from both queries
that have matching values.

v Left Anti: Tells Power Query to return only those records from the first
query that don’t match any of the records from the second query.

v Right Anti: Tells Power Query to return only those records from the first
query that don’t match any of the records from the second query.

D o Ao
Figure 11-11: Left Quter Right Outer Full Outer
The kinds of
joins sup-
ported by
Power
Query.
I Inner Left Anti Right Anti

Merging queries

To better understand the Merge feature, I'll walk you through an exercise
that merges interview questions and answers. In this walk-through, I use
the predefined queries found in the Merging Data.xlsx sample file available
online at www . dummies.com/go/excelpowerpivotpowerqueryfd.

As you can see in Figure 11-12, two existing queries are in the Workbook
Queries pane: Questions and Answers. These queries represent the questions
and answers from the interview. The goal is to merge these two queries to
create a new table showing questions and answers side-by-side.


http://www.dummies.com/go/excelpowerpivotpowerqueryfd
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Figure 11-12:
You need to
merge the
Questions
and
Answers
queries into
one table.
|

MBER
e&
&

Figure 11-13:
Activating
the Merge
dialog box.

|

Workbook Queries ™ *

2 queries

A Questions E
Connection only.

B Answers

Connection only.

The Merge feature can be used only with existing queries. That is to say, no
matter what kind of data sources you have, you need to import them into
Power Query before you can use them in a merge.

Follow these steps to perform the merge:
1. Choose Data~>New Query= Combine Queries=> Merge (see
Figure 11-13).
This step opens the Merge dialog box.

In this dialog box, you use the drop-down boxes to select the queries
you want to merge and then choose the columns that defined the unique
identifier for each record. In this case, the InterviewlID and QuestionID/
AnswerlID fields make up the unique identifier for each record.

Review View Power Pivot

||= [#] Connections 4l Y

El Sort Filter

Formulas Data Developer

F D Show Queries
= From Table

New Refresh
Query ~ [ Recent Sources All=

D From File
3
D From Database " . S «
D- From Azure »
=

D_é)_ From Other Sources *
F Combis i 3
k)q ‘ombine Queries

Connections Sort & H

r‘!j Merge
. I

@, Data Catzlog Search
< el Append

N My Data Catalog Queries ===}
[% Data Source Settings...

. _/J Launch Query Editor
D Query Options
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2. Select the Questions query in the top drop-down box.

3. Hold down the Ctrl key on the keyboard, and then click InterviewID
and QuestionID — in that order.

4. Select the Answers query in the lower drop-down box.

5. Hold down the Ctrl key on the keyboard, and then click InterviewID
and AnswerID — in that order.

6. Use the Join Kind drop-down box to select the kind of join you want
Power Query to use. In this case, the default, Left Outer, works.

7. Click the OK button to finalize and open the Query Editor.

In Figure 11-14, note the small numbers 1 and 2 in the InterviewID and
QuestionlD fields. These small numbers are assigned based on the order
in which you selected them (refer to Steps 3 and 5).

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

InterviewlD 1 QuestionlD 2 Question

10000452941 1 Nature of the Engagement
10000452941 2 Nature of Engagement - Other.
10000452941 3

10000452941 4 on Methodology - Other
10000452941 5 Contract Type

Answers

InterviewlD 1 AnswerlD 2 Answer

10000452941 1 Custom Development
10000452941 3 Waterfall
10000452941 5 Time and Materials

10000452941
10000452941

|
Figure 11-14: Join Kind
The Merge Left Quter (all from first, matching from second)
. Cancel
dlalog bOX. @ The selection has matched 17629 out of the first 26910 rows.
|

The order in which you selected the unique identifiers in each query
matters. The two columns tagged with the small number 1 will be joined
regardless of column labels. The two columns tagged with the small
number 2 will also be joined.
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Figure 11-15:
Expand the
NewColumn
field and
choose the
merged
fields you
want to
output.
|

Figure 11-16:
The final
table with
merged
questions
and
answers.
|
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At the bottom of the Merge dialog box, Power Query shows you how
many records from the lower query match the top query, based on
the unique identifiers you selected. In this case, about 17,600 answer
records match the 26,910 question records.

You don’t need a 100 percent match for the merge to be valid. There
might be a good reason that the records in the two queries don’t all
match up. In this case, not all questions were answered in all interviews,
so the Answers query has fewer records.

8. With the new merged query open in the Query Editor, click the
Expand icon in the NewColumn field and choose the fields you want
included in the final output (as shown in Figure 11-15). In this case,
just choose the Answer field.

Question

Nature of the Engagement

Nature of Engagement - Other:
Execution Methodology

Execution Methodology - Other:
Contract Type

Hosting partner for in scope apps
Hosting partner for in scope apps - Other-
Main competitor

Is engagement global or local
Application technologies used - Other:
Geographic location

Number of physical images

Number of virtual images

05 tvpe

NewColumn [+
Table
Table
Table
Table
Table
Table
Table
Table
Table
Table
Table
Table
Table
Tabl

* Expand  ©) Aggregate
B/ (Select All Columns)
InterviewlD
AnswerlD

¥ Answer

#! Use original column name as prefix

Cancel

At this point, you can apply more transformations, if needed.

9. When you’re happy with the way things look, click the Close & Load
command to output the results to the workbook.

Figure 11-16 shows the final merged query.

1

2 |10000452941 1 Nature of the Engagement Custom Development
3 |10000452941 2 Nature of Engagement - Other:

4 10000452941 3 Execution Methodology ‘Waterfall

5 |10000452941 4 Execution Methodology - Other:

6 (10000452941 5 Contract Type Time and Materials
7 (10000452941 6 Hosting partner for in scope apps

8 (10000452941 7 Hosting partner for in scope apps - Other:

9 (10000452941 8 Main competitor NEC,ABEAM,B-eng
10 | 10000452941 9 Is engagement global or local Local

11 /10000452941 10 Application technologies used - Other: Java
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If you need to adjust or correct a merged query, right-click the query in the
Workbook Queries pane and select Edit. In the Query Editor, click the Gear
icon next to the Source query step, as shown in Figure 11-17. This action
opens the Merge dialog box, where the necessary changes can be applied.

] Query Settings X
Figure 11-17:
Cllethe 4 PROPERTIES
. Name
Gearicon | 1, o~
nexttothe |
Source All Properties
query Step 4 APPLIED STEPS
Source
t:]o r'{e/IOpen Expanded MewColumn L\\s
e lvlerge
dialog box.
|




Chapter 12

Extending Power Query
with Custom Functions

In This Chapter
Making a custom function
Using custom functions in other queries

Creating a parameter query

’ n Chapter 8, you see that Power Query records all actions using its own
formula language (known as the M language). When you connect to a data
source and apply transformations to that data, Power Query diligently saves
your actions as M code behind the scenes in query steps. The transformation
steps can then be repeated when you refresh the data in your query.

That backstage coding is relatively transparent, and can, for the most part,
be ignored for most data processing activities. In this chapter, I show you
how to leverage the M language to extend the capabilities of Power Query to
create your own custom functions and perform truly heroic data processing.

Creating and Using a Basic
Custom Function

When building a custom function for Power Query, you're essentially doing
nothing more than creating a query and manipulating its M code to return a
desired result. That result can be an array, a data table, or a single value.

To help you gain a sense of the general steps taken to create a custom
function, I show you now how to build a basic mathematical function that
calculates profit. This function should be able to take a revenue amount and
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Figure 12-1:
Enter your
custom
code in the
Advanced
Editor
window.
|

a cost amount and output a profit amount using this basic mathematical
operation:

Revenue - Cost = Profit

For basic functions such as this one, you can start with a blank query and
simply enter the needed M code from scratch. Follow these steps:

1. Click the Data tab in Excel and select New Query=> From Other Data

Sources=> Blank Query.

This step activates the Query Editor window.

2. On the Query Editor Ribbon, click on the View tab and select the

Advanced Editor command.

3. When the Advanced Editor window opens, delete the starter syntax

you see in the code input box.

4. Enter the following code into the code input box:

let Profit = (Revenue, Cost)=>
Revenue-Cost
in Profit

e Line 1 of the code tells Power Query that this is a function called Profit,
requiring two parameters. For clarity, the two parameters are named
Revenue and Cost, though Power Query doesn’t care what you name
them as long as the names start with a letter and have no spaces.

¢ Line 2 in the code essentially tells Power Query to subtract the Cost
parameter from the Revenue parameter.

e Line 3 of the code tells Power Query to return the result.

Figure 12-1 illustrates what the code looks like in the Advanced
Editor window.

Advanced Editor uﬁ_@—

Queryl .

let Profit = (Revenue, Cost)=>
Revenue-Cost
in Profit

No syntax errors have been detected.
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Figure 12-2:
Your func-
tion is ready
to use.
|

|
Figure 12-3:
A text file
containing
Invoice
details.
|
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5. Click the Done button to close the Advanced Editor window.

6. In the Query Settings pane, change the name of the query in the Name
input box. The goal here is to give your function a reasonably descrip-
tive name, as opposed to Queryl. In this case, enter FunctionProfit in
the Name input box.

7. At this point, you can select the Home tab of the Query Editor and
click the Close & Load button.

As you can see in Figure 12-2, Power Query adds the query to the
Workbook Queries pane as a connection-only query. Queries recognized
as functions are automatically saved as connection-only.

Workbook Queries v
1 guery
% FunctionProfit

Connection only.

You can now use this function in other queries that contain revenue and
cost fields. For example, Figure 12-3 illustrates the contents of the Chapter 12
Sample text file, which you can find in the download files for this book.

/| Chapter12_Sample.txt - Notepad

File Edit Format View Help

InvoiceNumber  Quantity unitcost unitPrice
ORDST1022 1 59.29 119.985
ORDST1015 1 3290.55 6589.95
ORDST1016 10 35 34.05
ORDST1017 50 91.59 189.95
ORDST1018 1 59.29 119.985
INV1010 1 674.5 1349.95
INV1011 1 91.25 189.95
INV1012 1 303.85 609.95
ORDST1020 1 59.29 119.95
ORDST1021 1 59.29 119.95
INV1015 1 179.85 359.95
INV1016 1 3.29 9.95
INV1017 1 2998.15 5999.95
BKO1001 1 34550 69109. 95
BKO1003 10 41.98 89.05
Tantnon Y 4 cc o nc

This text file contains a table of invoices with the fields Qty, UnitCost, and
UnitPrice. Your newly created function can be used to calculate profit using
these fields.
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To create a new query from this text file, follow these steps:
1. Click the Data tab in Excel and select New Query = From File => From
Text.
This step opens the Import Data dialog box.
2. Browse for, and select, the Chapter_12 Sample text file.
Power Query opens the text file and opens the Query Editor.

3. While in the Query Editor, click the Add Column tab and then click
the Add Custom Column button, as shown in Figure 12-4.

Home Transform Add Column View
£ Add Index Column ~ R /: Merge Columns
ABC
Ly Duplicate Column - - Ex‘tract'
Format __ - Statistics Standard
- G Parse T
General From Text
3 i = Table.TransformColumnTypes(#"Promoted Header)
jl_j EE- InvoiceNumber ~ | Quantity |~ | UnitCost |~ | UnitPrice -
:—_.; 1 ORDST1022 1 5829 11995
| 2 ORDST1015 1 325055 6589.95
T . ORDS5T1016 10 35 3485
Figure 12-4: : ©
Add a 4 ORDST1017 50 5159 189.95
5 ORDsT1018 1 5829 118.95
custom 6 INV1D1D 1 5745 134595
column. 7 INvioll 1 9125 18995
| B INVI01D 1 303 85 400 05

The Add Custom Column dialog box opens, and you can call the custom
function and pass it the needed parameters.

4. In this case, enter the following line:
= FunctionProfit ([UnitPrice], [UnitCost])* [Quantity]

This syntax calls the FunctionProfit custom function and passes the
UnitPrice and UnitCost fields as the required parameters. The results are
then multiplied by the Quantity field. The Add Custom Column dialog
box should look similar to the one shown in Figure 12-5.

5. Click the OK button to apply the custom column.

When you confirm the changes, Power Query triggers the function for
each row in the data table.



Figure 12-5:
Use the Add
Custom
Column
action to
invoke your
function.
|
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Add Custom Column
New column name

Custom

Custom column formula: Available columns:
=FunctionProfit([UnitPrice], [UnitCost])*[Quantity] InvoiceNumber
Quantity
UnitCost
UnitPrice

Learn about Power Query formulas

No syntax errors have been detected.

Although this example is quite basic, it demonstrates that you can define a
function that requires parameters and then use the function in other queries.
This simple technique is the foundation for creating more useful functions.

Power Query functions are stored in the workbook in which they reside.
Unfortunately, there’s no easy way to share functions between workbooks.
If you start a new workbook, you need to re-create your functions in that
new workbook.

Creating a Function to Merge Data
from Multiple Excel Files

When building a basic function, such as the profit function you create in the
earlier section “Creating and Using a Basic Custom Function,” it’s no big deal
to start from a blank query and enter all the code from scratch. But for more
complex functions, it’s generally smarter to build a starter query via Query
Editor and then manipulate the M code to accomplish what you need.

Imagine that you have a set of Excel files in a folder (see Figure 12-6). These
files all contain a worksheet named MySheet that holds a table of data. The
tables in each file have the same structure, but need to be combined into one
file. This is a common task/nightmare that most Excel analysts have faced at
one time or another. If you don’t have a solid knowledge of Excel VBA pro-
gramming, this task typically entails opening each file, copying the data on
the MySheet tab, and then pasting the data into a single workbook.



220

Part Il: Wrangling Data with Power Query

Figure 12-6:
You need to
merge into
one table
the datain
all the Excel
files in this
folder.
|

Figure 12-7:
Connectto
one of the
Excelfiles in
the target
folder, and
navigate to
the sheet
holding the
data that
needs to be
consolidated.
|

Organize = Include in library = Share with « Burn Mew folder
-
. Favorites Rans
Bl Desktop B MIDWEST.XLS
Mike Stuff B NORTH.XLS
& Downloads B3 SOUTH.XLS
#& OneDrive [T WEST.XLS
w7 Libraries
Zin

Power Query has the ability to make short work of this task, but it requires

a bit of direction via a custom function. Now, it would be difficult for most
anyone to start from a blank query and type out the M code for the relatively
complex function needed for this endeavor. Instead, you could build a starter
query via Query Editor and then wrap the query in a function.

To help you understand this concept, I present the following steps:
1. On the Excel Data tab, select New Query= From File=> From
Workbook.

2. Browse to the folder that contains all the Excel files, and choose only
one of them.

3. In the Navigator pane (shown in Figure 12-7), choose the sheet that
holds the data that needs to be consolidated, and then click the Edit
button to open the Query Editor.

X
Navigator
Pt Sheet G
Sele Region Market Branch_Number  Customer Name  State Effective_Date
owAll | ected [1] [ WEST PHOENIX a
20 WESTXLS 1) WEST PHOENIX az
D MySheet \'.[S; PHOENIX AZ
WES! PHOENIX az
[ sheet2 WEST PHOENIX A 7
[ Sheet3 WEST PHOENIX Az
WEST PHOENIX az
WEST PHOENIX a
WEST PHOENIX A
WES' PHOENIX x
WEST PHOENIX az
WEST PHOENIX a 2
WEST PHOENIX AZ -
Lo - Edi I} o
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Figure 12-8:
Use the
Query Editor
to apply any
necessary
transforma-
tion actions.
|

Figure 12-9:
Open the
Advanced
Editor to see
the starter
code.
|

4. Use the Query Editor to apply some basic transformation actions.

For example, in the Applied Steps shown in Figure 12-8, you see that
First Row step was promoted to column headers and a few unneeded
columns were removed.

~ - Ta e (g - .
Jx Table.RemoveColumns (#"Promoted Headers™, - Q._IE'"'-.-' :_jt‘ﬁ nas x|
EE~ Region |~ | Market ~ | Customer_Name |~ | State| ~ | Product_Description
1 WEST PHOENIX ~ ACEHUA Corp. Az Fleet Maintenance ~ | 4 PROPERTIES
2 WEST PHOENIX ADVANC Corp AZ Facility Maintenance and Ry Name
3 WEsT PHOENIX  ALLOMU Corp. Az Facility Maintenance and Rq MyZheet
4  WEST PHOENIX ALLSAG Corp. AZ Predictive Maintenance/Pry All Properties
5 WEST PHOENIX ALLSTO Corp. A7 Facility Maintenance and Re| 4 APPLIED STEPS
6 WEST PHOENIX ALLTAN Corp. AZ Facility Maintenance and Ri| =
Source
7 WEST PHOENIX ALSRV Corp A7 Facility Maintenance and Ry
Navigation
8 WEST PHOENIX ALTUSN Corp. AZ Facility Maintenance and Ry
Promoted Headers
9  WEST PHOENIX ANATUD Corp. AZ Fleet Maintenance
2 Removed Columns
10 WEST PHOENIX ANATUK Corp. AZ Fleet Maintenance
11 WEST PHOENIX ANIVUS Cerp. AZ Fleet Maintenance
1 WWEST BHOCNIY BUAIIS Core Eacility B d B,

5. When all the needed transformations are complete, open the
Advanced Editor window by clicking the View tab and selecting
the Advanced Editor command.

Figure 12-9 demonstrates that as you build out the starter template,
Power Query diligently creates the bulk of the code for your function.
Note in the portion of the code that’s highlighted in gray (for illustra-
tion), Power Query has hard-coded the file path and filename of the
Excel file that was originally selected. The idea is to wrap this starter
code in a function that passes a dynamic file path and filename.

Advanced Editor Llﬁli-_r

MySheet e

let
Source = Excel.Workbook(¥€:\Temp\Hest. XLS")
MySheetl = Source{[Name="MySheet"]}[Da
#"Promoted Headers” = Table.PromoteHea
#"Removed Columns® = Table.RemoveColumns (2

romoted Headers®,{"Branch_Wumber®, "Effective Date"})

#"Removed Columns”

< i G

+ No syntax errors have been detected




222 Part Il: Wrangling Data with Power Query

6. Wrap the entire block of code with function tags, specifying that
this function requires two parameters: FilePath and FileName. Also
replace the hard-coded file path and filename with each respective
parameter.

Here’s the syntax shown in Figure 12-10:

let GetMyFiles=(FilePath, FileName) =>

let
Source =
Excel .Workbook (File.Contents (FilePath&FileName) ) ,
MySheetl = Source{ [Name="MySheet"]} [Data],
#"Promoted Headers" =
Table.PromoteHeaders (MySheetl) ,
#"Removed Columns" =
Table.RemoveColumns (#"Promoted
Headers", {"Branch Number", "Effective Date"})
in
#"Removed Columns"

in GetMyFiles"

Figure 12-10: T [
Wrapping
the starter fnGetMyFiles .
code with O S
function Lot
tags and
replacing
the hard- #Renoved Colums”
coded i et
names with
your
dynamic
parameters.
|

eet),
omoted Headers®,{"Branch_Number”, "Effective Date"})

Mo syntax errors have been detected

7. Close the Advanced Editor.

8. In the Query Settings pane, change the name of the query in the Name
input box. Give the function a reasonably descriptive name, such as
(in this scenario) fnGetMyFiles.

9. Click the Home tab of the Query Editor and click the Close & Load
button.

At this point, the custom function is ready to be used on all files in the
target folder.



Figure 12-11:
Create a
new query
using the
From Folder
connection
type to
retrieve a
table of all
files in the
target
folder.
|
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10. Click the Data tab in Excel and select New Query = From File > From

Folder to start a connection to the folder that contains all the Excel
files.

11. In the From Folder dialog box, provide Power Query with the file path
of the target folder.
The Query Editor window activates to show you a table similar to the
one shown in Figure 12-11. This table contains a record for each file in
the chosen folder. The columns you’re interested in are Folder Path
and Name, which provide the function with the needed FilePath and
FileName parameters.

I = Folder.Files{"c\Temp")

. Content ++ Name ~ Extension ~ Attributes % Folder Path

1 Binary MIDWEST.XLS XLS

2 B NORTH.XLS XLS

3 Binary SOUTH.XLS XLS

4 B WEST_XLS XLS

12. Click the Add Column tab, and then click the Add Custom Column
command.
The Add Custom Column dialog box opens.

13.

Invoke the function and pass the Folder Path and Name fields as
parameters separated by commas (see Figure 12-12).

When you confirm your changes, Power Query triggers the function

for each row in the data table. The function itself grabs the data from
each file and returns a table array. Figure 12-13 shows the newly created
custom column with a returned table array for each file (specified by a
green Table hyperlink).
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Figure 12-12:
Use the Add
Custom Col-
umn action
to invoke
the function.

|
|
Figure 12-13:
Power
Query trig-
gers the
function and
returns a
table array
for each file

in the folder.
|

X
Add Custom Column
New column name
Custom
Custom column formula: Available columns:
= fnGetMyFiles([Folder Path], [Name]) Content B
Name
Extension
Date accessed
Date madified
Date created
Attributes
ert
Learn about Power Query formulas
No syntax errors have been detected. Cancel
fx = Folder.Files("c:\Temp")
. Content ++ Name ~ Extension ~ Attributes #* Folder Path Custom 4
1 Binary MIDWEST.XLS ¥L5 Record c\Temp\ Table
2 Binary NORTH.XLS XLS \Temp Table
3 Binary SQOUTH.XLS XLS Record c\Temp\ Table
4 Binary WEST.XLS XLS Record c\Temp Table

14. Click the Expand icon for your new custom column.

You see a list of fields included in each table array, as shown in
Figure 12-14.

15. Choose which fields in the table array to show, click the Expand radio
button, and then click the OK button.

With each table array expanded, Power Query exposes the columns
pulled from each Excel file and adds the detailed records to the data
preview. Figure 12-15 illustrates the data preview for the final com-
bined table.

16. At this point, you can remove unneeded columns and then click the
Close & Load command to output the combined table.

As you look at the final combined view, don’t lose track of the fact that this
relatively complex task was facilitated by a simple custom function. For all
the steps required to accomplish this task, you expend very little effort on
creating the code for the function. Power Query writes the code for the core
functionality, and you simply wrap that code into a function.
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~ | Date created ~| Attributes  |[4# Custom [

® Expand Aggregate

<

(Select All Columns)

¥ Region
I 7] Market
Figure 12-14: +| Customer_Mame
H # Stat
Click the At
+| Product_Description
Custom col-
# Revenue
umn header + TransactionCount
to expand - :
#| Use original column name as prefix
the table
I
I
Figure 12-15:
Power
Query - —
Folder Path - Custom.Region -~ Custom.Market - Custom.Branch_Mum.. - Custom.Product_Description
exposes the | irems NORTH NEWYORK £01211 Fleet Maintenance
columns c\Temp), NORTH NEWYORK 804211 Facility Maintenance and Repair
pulled from |c:\Tema\ SOUTH NEWORLEANS 801607 Facility Maintenance and Repair
each Excel c\Temp), WEST PHOENIX 201714 Fleet Maintenance
flle a nd c\Templ, NORTH NEWYORK BO4211 Green Plants and Foliage Care
c\Temp, WEST PHOENIX 201714 Facility Maintenance and Repair
addsthe |~ ’ ' ! o
. c\Temp', SOUTH NEWORLEANS BO1607 Fleet Maintenance
detailed | _ 5 mec
c\Templ, SOUTH NEWORLEANS 601310 Green Plants and Foliage Care
records to c\Temp\, WEST PHOENIX 201714 Green Plants and Foliage Care
create the
final com-
bined view.
I

The takeaway here is that you don’t have to be an expert on Power Query’s
M language to pull together effective and useful custom functions. You

can leverage the Query Editor to create some base code and then adjust
from there.

Creating Parameter Queries

A parameter query is a kind of query that relies on one or more parameters
to run. Although that sounds suspiciously like the custom functions covered
earlier in this chapter (after all, they ran on parameters), there is a subtle
difference.
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A parameter query is one where you provide the parameters. So rather than
have the parameters come from a predefined query, you enter the parameters.
This comes in handy when creating interactive reporting for others to consume.

In this section, [ walk you through creating your first parameter query.

Preparing for a parameter query

To create a proper parameter query, you first have to understand the param-
eters necessary to make your reporting interactive. The best way to gain this
understanding is to explore the target data source.

In this scenario, I'll tell you how to build an interactive view of the top-grossing
films for any given year and month. To accomplish this task, leverage the Box
Office Mojo website. Box Office Mojo provides an array of box office reporting
tools, including a monthly index of top-grossing films.

The URL for the monthly index includes a yr parameter and a month param-
eter. Enter this URL into any browser and you see a list of the top-grossing
films of December 2015:

www . boxofficemojo.com/monthly/?yr=2015&month=12

Alook at the website (shown in Figure 12-16) confirms that the URL opens

a web page that contains the table you would expect to see: an index of
movies for December 2015 box office. The parameters in the URL are working
as expected.

[3 www.boxofficemojo.com/monthly/?yr=20158&month

Monthly Box Office

ALL RELEASES WIDE RELEASES LIMITED RELEASES CALE

INDEX BY MONTH | INDEX BY YEAR | MONTH-TO-DATE

2016 - 2015 - 2014 - 2013 - 2012 - 2011 - 2010
2009 - 2008 - 2007 - 2006 - 2005 - 2004 - 2003 - 2002 - 2001 - 2000

1999 - 1998 - 1997 - 1996 - 1995 -
1989 - 1988 - 1987 - 1986 -

1994 - 1993 - 1992 - 1991 - 1990
1985 - 1984 - 1983 - 1982

|
. Jan - Feb - Mar - Apr - May - Jun - Jul - Aug - Sep - Oct - Nov - December
Figure 12-16: #1-45
Confirming
N Studio
that the Rank Movie Title (click to view) Fler v Total Gross / Theaters  Opening / The:
parameters 1 Star Wars: The Force Awakens BY $812,011,043 4,134 $247,066,675
. 2 Daddy’'s Home Par. 116,313,576 3,483  $38,740,203
in the URL J E
3 Alvin and the Chipmunks: The Road Chip Fox $75,608,339 3,705 $14,287,159
actually )
4  Sisters Uni. $74,879,945 2,978 $13,922,855
work. 5 Joy Fox $46,555,608 2,924 517,015,168

Tho Dio Shost Dar

éar0an037 oc s
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Now that you know the year and month number are the parameters, you can
get started.

Creating the base query

The best place to start is to create the base query. The base query is essen-
tially the one that will pull the data you’re working toward. In this scenario,
you create a query that pulls the table shown in Figure 12-16 from the Box
Office Mojo website.

Follow these steps:
1. Open a new Excel workbook, and then select Data=> New Query =
From Other Sources= From Web.
2. Enter a starting URL and then click OK. You can use the following URL:
www . boxofficemojo.com/monthly/?yr=2015&month=12

3. Use the Navigator pane to select the correct web table, and then click
the Edit button to open the Query Editor.

4. Use the Query Editor to rename columns and apply any transforma-
tions that are needed to clean the web data.

Figure 12-17 illustrates a clean table that makes up the base query.

Ix = Table.RemoveColumns{#"Renamed Columns",
E. Rank |~ | Movie Title - | Studio ~ | Total Gross |~ | Theaters
1 1 Star Wars: The Force Awakens Bv 5812,011,043 4,134
2 2 Daddy's Home Par. L 3,483
2 3 Alvin and the Chipmunks: The Road Chip Fox 575,608,339 3,705
4 4 Sisters Uni. 574,879,945 2,978
5 5 Jay Fox 546,555,608 2,524
6 6 The Big Short Par. 542,849 837 2,529
I 7 Krampus Uni. 542,460,205 2,919
Figure 12_17: & E :t‘e Hateful Eight Wein. 541‘4- 20 E.EES
9 he Revenant Fox 539,556,901 3,375
The clean 10 1 Concussion (2015) Sony $30,968,278 2,841
base query. | 11 u Point Break (2015) WEB 526,708,623 2,910
e | 17 1 In the Heart of the Sea WB 524,003,039 3,103

5. After all needed transformations are complete, open the Advanced
Editor window by clicking the View tab and selecting the Advanced
Editor command.
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6. Wrap the entire block of code with function tags, specifying that this
function requires two parameters: YearNum and MonthNum. Also
replace the hard-coded year and month in the URL with each respec-

tive parameter.

Here’s the final syntax shown in Figure 12-18:

let TopMovies=(YearNum, MonthNum) =>
let
Source = Web.Page (Web.Contents (
"http://www.boxofficemojo.com/monthly/?yr=" &
Number.ToText (YearNum) & "&month=" &
Number . ToText (MonthNum) ) ) ,

Data0 = Source{0} [Datal,

#"Renamed Columns" =

Table.RenameColumns (Datao0, {

{"Movie Title (click to view)",
{"Total Gross /Theaters", "Total Gross"},
{"Total Gross /Theaters2", "Theaters"}}),

#"Removed Columns" =
Table.RemoveColumns (#"Renamed Columns",
{"Opening /Theaters",

"Movie Title"},

"Opening /Theaters2", "Open", "Close"})
in
#"Removed Columns"
in
TopMovies
|
let TopMovies=(YearNum, MonthNum) =»
T .| let
Flgure 12-18' Source = Web.Page{Web.Contents(
Wrapplng "http://www.boxofficemojo.com/monthly/2yr=" & Number.ToText(YearNum} & “"&month=" & Number.ToText(MonthNum})},
the starter Data@ = Source{@}[Datal,
code with |#Renames Columns” -
function 1e.RenameColumns (Datad,
Movie Tit (click to vi
tags and Total Groce | :
{"Total Gross /Theaters
specifying a {"Total Gross /Theaters2", "Theaters“}}),
#"Removed Columns” =
YearNUm Table.RemoveColumns(#"Renamed Columns"®,
parameter {"Opening /Theaters",
d "Opening /Theaters2", "Open™, "Close"})
anda |in
#"Removed Columns”
MonthNum | 1.
TopMovies
parameter. peen
|
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7. Close the Advanced Editor.

8. In the Query Settings pane, change the name of the query in the Name
input box. In this scenario, it’s fnGetTopMovies.

9. Click the Home tab of the Query Editor and click the Close &
Load button.

You now have a fnGetTopMovies function, which can be used to pull web
data from a custom function, and it’s ready to be used on all files in the
target folder.

Creating the parameter query

The final step is to create the parameter query. To do so, you need a simple
table that will serve as the feeder for your dynamic parameters.

Staying in the same workbook where you created fnGetTopMovies, create a
table similar to the one shown in Figure 12-19.

Figure 12-19: A 8 ¢
Create a 1 Year Month

. 2| 2015 12
simple

parameter
table.
|

From here, follow these steps:
1. Place the cursor in the parameter table, and then select Data=> New
Query= From Table.
The Create Table dialog box opens.
2. Click OK to continue.
The Query Editor opens with the parameter table.

3. Click the Add Column tab, and then click the Add Custom Column
command.

4. In the Add Custom Column dialog box, invoke the fnGetTopMovies
function, passing the year and month fields as parameters (see
Figure 12-20).
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Figure 12-20:
Use the Add
Custom Col-
umn action
to invoke
the function.
|

Figure 12-21:
The combin-
ing of Excel
and Web
data trig-
gers Power
Query to ask
about data
privacy.
|

Add Custom Column

New column name

Custom
Custom column formula: Available columns:
= fnGetTopMovies([Year], [Month]) Year
Month
<< Insert
Learn about Power Query formulas
+' No syntax errors have been detected. Cancel

Because you’re mixing data from the web with data from Excel (though
the parameter table can hardly be considered data), Power Query initi-
ates a few data-privacy precautionary measures.

5. Click Continue.

The Privacy Levels dialog box opens, as shown in Figure 12-21.

f || = Table.AddColumn(#"Changed Type®, "Custom", each fnGetTopMovies([Year],[Month]))
I Information is required about data privacy. | Continue
x
Privacy levels

The privacy level is used to ensure data is combined without undesirable data transfer. Incorrect
privacy levels may lead to sensitive data being leaked outside of a trusted scope. More information
on privacy levels can be found here.

Current Workbaok (0 Public -
& hitpywww.boxofficemojo.com/monthly idre -

6. Select Public for both the Current Workbook option and the website.
Click the Save button to confirm and save the privacy levels.

Power Query, at this point, imports data from the website based on the
year and month in the parameter table.



Figure 12-22:
Selecting
the Close &
Load To
option.
|

Figure 12-23:
Choose to
load the
final query
results

under the
parameters
table.
|

7. The data imports as a table array, so click the green Table hyperlink.

Home Transform Add Column View
A Iy L"E Properties l:lH
u El;l
== = [ Advanced Editor *
Close &| Refresh
Load = | | Preview
H) Close & Load Manage Columns

|& Close &t Load To.,

Alternatively, you can click the Expand icon.

Now that you’re basically done, it’s time to think about where the query
should be loaded. If you simply click the Close & Load button, Power
Query outputs the final parameter query in its own worksheet. However,
it would be more practical to have the parameter table and query results
on the same worksheet. This way, you can edit the parameters and see
the results without having to flip between worksheets.

the Close & Load To option.

=

Choose Remove
Columns Columns ~

9. In the Load To dialog box, choose the Existing Worksheet option,
ensuring that you select a cell beneath the parameter table. (See

10. Click the Load button to finalize the query (see Figure 12-23).

Figure 12-23.)

Chapter 12: Extending Power Query with Custom Functions

. Rather than click the Close & Load command button, click the drop-
down arrow beneath the button (as shown in Figure 12-22) and select

Year

ﬂ Month
2015

11,

Load To

@ Table

E° Only Create Connection

New worksheet
= Existing worksheet:

IA54

Select where the data should be loaded.

®=

Add this data to the Data Model

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

Cancel

231
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Figure 12-24:
The final
parameter
query
provides an
interactive
mechanism
to flexibly
pull data
based on
dynamic
parameters,
all with
virtually no
coding.
|

Figure 12-24 illustrates the final parameter query. Take a moment to think
about what’s happening here. With this parameter query, you enter a year
and a month and click Refresh (or press Ctrl+Alt+F5). Power Query then

dynamically imports data back from the Internet based on the parameters
you entered — all without your having to enter more than three lines of M

language syntax. Truly amazing.

A

E

W vear B Month -

2| 2012 5

3

:
5 (1 Marvel's The Avengers BV 5623,357,910
6 (2 Sony $179,020,854
73 WB $79,727,149
8 |4 Uni 565,422,625
9 |5 Par. 559,650,222
10 [6 The Best Exotic Marigold Hotel FoxS 546,412,041
117 Focus. 545,512 466
128 What to Expect When You're Expecting LGF $41,152,203
139 WEB $18,119,640
14110 The Intouchables {115 -onlv) Wein 10,198 820
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SicDescription * | Mereed » | ContacthName

General Automotive Repair Shops Copy

General Automotive Repair Shops B Remove

Top, Body, and Upholstery Repair Shops and Paint Remove Other Columns

General Automotive Repair Shops Duplicate Column

Top, Body, and Upholstery Repair Shops and Paint .

General Automotive Repair Shops :rml- -

General Automotive Repair Shops Remove Errors

General Automotive Repair Shops Change Type »

General Automotive Repair Shops Transform 3
b

General Automotive Repair Shops

General Automotive Repair Shops .

Automotive Repair Shops, NEC 0D SplitColumn '

- = Group By..
Automotive Repair Shops, NEC s
General Automotive Repair Shops Fill .

Automotive Repair Shops, NEC 9m  Unpivet Columr
General Automotive Repair Shops Unpivet Other Columns
Top, Body, and Upholstery Repair Shops and Paint Rename...

Automotive Services, Except Repair and Carwashe: Move b

Automotive Services, Except Repair and Carwashe

Drill Down

Add as New Query [’}

Top, Body, and Upholstery Repair Shops and Paint

General Automaotive Repair Shops

WE’b' Find ten resources to continue your journey into Power Pivot and Power Query at
extras B dummies.com/extras/excelpowerpivotpowerquery.
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In this part . . .

v Explore some best practices that can help you avoid Power
Pivot performance issues.

v Examine a few tips and tricks that can save you time when
working with Power Query.

v Uncover Power Query options that disable annoying default
settings and improve performance.




Chapter 13

Ten Ways to Improve Power
Pivot Performance

In This Chapter
Improving Power Pivot performance
Best practices for avoiding lag
Managing slicer performance

Using views versus tables

Wlen you publish Power Pivot reports to the web, you intend to give
your audience the best experience possible. A large part of that expe-

rience is ensuring that performance is good.

The word performance (as it relates to applications and reporting) is typically
synonymous with speed — or how quickly an application performs certain
actions such as opening within the browser, running queries, or filtering.

Because Power Pivot inherently paves the way for large amounts of data
with fairly liberal restrictions, it isn’t uncommon to produce reporting solu-
tions that work but are unbearably slow. And nothing will turn your intended
audience away from your slick new reports faster than painfully sluggish
performance.

This chapter offers ten actions you can take to optimize the performance of
your Power Pivot reports.
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Limit the Number of Rows and Columns
in Your Data Model Tables

MBER
é&
&

One huge influence on Power Pivot performance is the number of columns
you bring, or import, into the data model. Every column you import is one
more dimension that Power Pivot has to process when loading a workbook.
Don’t import extra columns “just in case” — if you're not certain you will use
certain columns, just don’t bring them in. These columns are easy enough to
add later if you find that you need them.

More rows mean more data to load, more data to filter, and more data to
calculate. Avoid selecting an entire table if you don’t have to. Use a query or
a view at the source database to filter for only the rows you need to import.
After all, why import 400,000 rows of data when you can use a simple WHERE
clause and import only 100,000?

Use Views Instead of Tables

Speaking of views, for best practice, use views whenever possible.

Though tables are more transparent than views — allowing you to see all the
raw, unfiltered data — they come supplied with all available columns and
rows, whether you need them or not. To keep your Power Pivot data model
to a manageable size, you're often forced to take the extra step of explicitly
filtering out the columns you don’t need.

Views can not only provide cleaner, more user-friendly data but also help
streamline your Power Pivot data model by limiting the amount of data
you import.

Avoid Multi-Level Relationships

Both the number of relationships and the number of relationship layers have
an impact on the performance of your Power Pivot reports. When building
your model, follow best practice and have a single fact table containing pri-
marily quantitative numerical data (facts) and dimension tables that relate to
the facts directly. In the database world, this configuration is a star schema,
as shown in Figure 13-1.
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Figure 13-1: N
Astar || Dimension 1 Dimension
schema is Fact
the most
efficient
data model,
with a
single fact L
table and
dimensions
relating
directly to it.
|

Dimension Dimension

Avoid building models where dimension tables relate to other dimension
tables. Figure 13-2 illustrates this configuration, also known as a snowflake
schema. This configuration forces Power Pivot to perform relationship look-
ups across several dimension levels, which can be particularly inefficient,
depending on the volume of data in the model.

A\\S

— i )
Figure 13-2: Fact Dimension I Dimension

Snowflake L
schemas
are less 1
efficient,

causing L]
Power Pivot Dimension

to perform Dimension
chain
lookups.
|

Let the Back-End Database Servers
Do the Crunching

Most Excel analysts who are new to Power Pivot tend to pull raw data
directly from the tables on their external database servers. After the raw
data is in Power Pivot, they build calculated columns and measures to trans-
form and aggregate the data as needed. For example, users commonly pull
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revenue and cost data and then create a calculated column in Power Pivot to
compute profit.

So why make Power Pivot do this calculation when the back-end server could
have handled it? The reality is that back-end database systems such as SQL
Server have the ability to shape, aggregate, clean, and transform data much
more efficiently than Power Pivot. Why not utilize their powerful capabilities
to massage and shape data before importing it into Power Pivot?

Rather than pull raw table data, consider leveraging queries, views, and
stored procedures to perform as much of the data aggregation and crunching
work as possible. This leveraging reduces the amount of processing that
Power Pivot will have to do and naturally improves performance.

Beware of Columns with
Non-Distinct Ualues

Columns that have a high number of unique values are particularly hard on
Power Pivot performance. Columns such as Transaction ID, Order ID, and
Invoice Number are often unnecessary in high-level Power Pivot reports and
dashboards. So unless they are needed to establish relationships to other
tables, leave them out of your model.

Limit the Number of Slicers in a Report

The slicer is one of the best new business intelligence (BI) features of Excel
in recent years. Using slicers, you can provide your audience with an intui-
tive interface that allows for interactive filtering of your Excel reports and
dashboards.

One of the more useful benefits of the slicer is that it responds to other slic-
ers, providing a cascading filter effect. For example, Figure 13-3 illustrates not
only that clicking on Midwest in the Region slicer filters the pivot table but
that the Market slicer also responds, by highlighting the markets that belong
to the Midwest region. Microsoft calls this behavior cross-filtering.

As useful as the slicer is, it is, unfortunately, extremely bad for Power Pivot
performance. Every time a slicer is changed, Power Pivot must recalculate all
values and measures in the pivot table. To do that, Power Pivot must evalu-
ate every tile in the selected slicer and process the appropriate calculations
based on the selection.
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Ship Date ~ | Revenue Region 4 Market
I :L :22:333 Canada i Chicago 0
Figul’e 13-3: Mar 223,263 Midwest Kansas City |
Slicers work [AP" 315,675 | ortn Omaha ]
M 645,427
togetherto |, so1a7s | Nomneast o | | fFae
show rele- [jul 224,076 | South Baltimore
vant data |Aug 522,541 Southeast Buffalo
H S 613,202
items OECS ag.529 | Southwest Califoria
based on a Nov 475,655 West - Canada -
selection. |pec 557,068
E— Grand Total 4,744,556
Take this process a step further and imagine adding a second slicer: Because
slicers cross-filter, each time you click one slicer, the other one changes also,
so it’s almost as though you clicked both of them. Power Pivot must now
respond to both slicers, evaluating every tile in both slicers for each calcu-
lated measure in the pivot. Adding a second slicer effectively doubles the
processing time. Add a third slicer, and you triple the processing time.
In short, a slicer is generally bad for Power Pivot performance. However, as
mentioned at the beginning of this section, the functionality that the slicer
brings to Excel Bl solutions is too good to give up completely.
You can help to mitigate performance issues by limiting the number of slicers
in your Power Pivot reports. Remove slicers one at a time, testing the perfor-
mance of the Power Pivot report after each removal. You'll find that remov-
ing a single slicer is often enough to correct performance issues.
égN\BEH Remove slicers that have low click rates. Some slicers hold filter values
& that, frankly, may never be utilized by your audience. For example, if a slicer

allows your audience to filter by the current year or by last year, and the last
year view is not often called up, consider removing the slicer or using the
Pivot Table Filter drop-down list instead.

Create Slicers Only on Dimension Fields

Slicers tied to columns that contain lots of unique values will often cause a
larger performance hit than columns containing only a handful of values. If
a slicer contains a large number of tiles, consider using a Pivot Table Filter
drop-down list instead.
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On a similar note, be sure to right-size column data types. A column with few
distinct values is lighter than a column with a high number of distinct values.
If you're storing the results of a calculation from a source database, reduce
the number of digits (after the decimal) to be imported. This reduces the size
of the dictionary and, possibly, the number of distinct values.

Disable the Cross-Filter Behavior
for Certain Slicers

Figure 13-4:
Deselecting
the Visually
Indicate
ltems
option with
No Data
disables the
slicer’s
cross-filter
behavior.
|

Disabling the cross-filter behavior of a slicer essentially prevents that slicer
from changing selections when other slicers are clicked. This prevents the
need for Power Pivot to evaluate the titles in the disabled slicer, thus reduc-
ing processing cycles. To disable the cross-filter behavior of a slicer, select
Slicer Settings to open the Slicer Settings dialog box, shown in Figure 13-4.
Then simply deselect the Visually Indicate Items with No Data option.

Slicer Settings |.1|i-]

Source Name: City
MName to use in formulas:  Slicer_City

MName: | City
Header

| Display header
Caption: | City

Item Sorting and Filtering

@ Ascending (Ato Z) Hide items with no data
Descending (Z to A) | Visually indicate items with no data
—% Show items with no data last

v’: Use Custom Lists when sorting
| Show items deleted from the data source

[ OK ] | Cancel

Use Calculated Measures Instead
of Calculated Columns

Use calculated measures instead of calculated columns, if possible.
Calculated columns are stored as imported columns. Because calculated
columns inherently interact with other columns in the model, they calcu-
late every time the pivot table updates, whether they are being used or not.
Calculated measures, on the other hand, calculate only at query time.
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QQ,N\BEH
& Calculated columns resemble regular columns in that they both take up
space in the model. In contrast, calculated measures are calculated on the fly

and do not take space.

Upgrade to 64-Bit Excel

The suggestion in this section is somewhat obvious. If you continue to run
into performance issues with your Power Pivot reports, you can always
buy a better PC — in this case, by upgrading to a 64-bit PC with 64-bit Excel
installed.

Power Pivot loads the entire data model into RAM whenever you work with
it. The more RAM your computer has, the fewer performance issues you see.
The 64-bit version of Excel can access more of your PC’s RAM, ensuring that
it has the system resources needed to crunch through bigger data models.
In fact, Microsoft recommends 64-bit Excel for anyone working with models
made up of millions of rows.

But before you hurriedly start installing 64-bit Excel, you need to answer
these questions:

v Do you already have 64-bit Excel installed? In Excel 2016 and 2013,
choose Filew> Account > About Excel. A dialog box opens, specifying
either 32-bit or 64-bit at the top. In Excel 2010, choose Filew> Help
instead. The text About Excel pops up on the right side of the screen
along with the version number and the 32-bit or 64-bit designation.

1 Are your data models large enough? Unless you're working with large
data models, the move to 64-bit may not produce a noticeable difference
in your work. How large is large? A Power Pivot workbook with a file size
upward of 40 megabytes is considered large. If your workbook is 50 or
more megabytes, you would definitely benefit from an upgrade.

+* Do you have a 64-bit operating system installed on your PC? The 64-bit
version of Excel will not install on a 32-bit operating system. You can
find out whether you’re running a 64-bit operating system by searching
for the text My PC 64-bit or 32-bit at your favorite search engine. You’ll
see loads of sites that can walk you through the steps to determine
your version.

v+ Will your other add-ins stop working? If you're using other add-ins, be
aware that some of them may not be compatible with 64-bit Excel. You
wouldn’t want to install 64-bit Excel just to find that your trusted add-ins
no longer work. Contact your add-in providers to ensure that they are
64-bit compatible. By the way, this advice includes add-ins for all Office
products — not just Excel. When you upgrade Excel to 64-bit, you also
have to upgrade the entire Office suite.






Chapter 14

Ten Tips for Working
with Power Query

In This Chapter
Getting information from the Workbook Queries pane
Organizing queries
Referencing and duplicating queries
Configuring Power Query options

Boosting performance

Over the past few years, Microsoft has added countless features to
Power Query. It has truly become a rich tool set with multiple ways to
perform virtually any action you can think of. This growth in functionality has
paved the way to a good number of tips and tricks that can help you work
more efficiently with your Power Query models.

This chapter presents ten of the more useful tips and tricks you can leverage
to get the most out of Power Query.

Getting Quick Information from
the Workbook Quevries Pane

All the Power Query queries that live in a particular workbook can be views
in the Workbook Queries pane. Choose Dataw Show Queries to activate the
Workbook Queries pane.
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Figure 14-1:
Hover the
cursor over
aqueryto
get quick
information,
including
sneak peeks
of column
contents.
|

In this pane, you can see some quick information about a query by simply
hovering the cursor over it. You can see the data source for the query, the
last time the query was refreshed, and a sneak peek of the data within the
query. You can even click on column hyperlinks to peek at a particular
column (see Figure 14-1).

LeadList

CompanyNumber ~ CompanyName  |Postalcode Type 2

141! f: C 53910 DB 4
DB
DE
DB
DB
DB
DB
DB
DB 757

tential Revenue

canada Carp.

rebirt Corp.

Corp.

e, ContactName, ContactTitle, Phone, Address, CompanyNumber,
nue, 2017 Potential Revenue, 2018 Potential Revenue

VIEW IN WORKSHEET EDIT DELETE

Organizing Queries in Groups

As you add queries to your workbook, your Workbook Queries pane may
start to feel cluttered and disorganized. Do yourself a favor and organize your
queries into groups.

Figure 14-2 illustrates the kinds of groups you can create. You can create a
group only for custom functions or a group for queries sourced from external
databases. You could even create a group where you store small reference
tables. Each group is collapsible, so you can neatly pack away queries that
you aren’t working with.

You can create a group by right-clicking a query in the Workbook Queries
pane and selecting Move To Group=> New Group. As you can see in

Figure 14-3, if you've already created a few groups, you also have the option
of moving the selected query to an existing group.



|
Figure 14-2:
Queries can
be orga-
nized into
groups.
|

|
Figure 14-3:
Creating a
new group.
|
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Workbook Queries
7 queries
4 Functions [2]
Fx CalcFunction
Connection only.

Jx ParseFunction

Connection only.

117 rows loaded.

M ContactTitle

40 rows loaded.

Invoke
Edit
2 Delete

Refresh
E® Duplicate

Eo] Send To Data Catalog

Mave To Group 3 Functions

Move Up Reference Tables

Move Down Staging Tables

Show the peek Other Queries
Ef Properties.. MNew Group...

2,173 rows loaded

Selecting Columns in Queries Faster

When dealing with a large table with dozens of columns in the Query Editor,
it can be a pain to find and select the right columns to work with. You can
avoid all that scrolling back and forth by choosing the Choose Columns
command on the Home tab.

The dialog box shown in Figure 14-4 opens, showing you all available col-
umns (including custom columns you may have added). You can easily find
and select the columns you need.
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Choose Columns

Choose the columns to keep

+ (Select All Columns)
# Segment

4 City

# State

# SicCode

#| SicDescription
+ Code

+ ContactName
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# Address

# CompanyNumber

Figure 14-4: # CompanyName
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Use the
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Choose + 2016 Potential Revenue
Columns 420 tial Revenue
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select col-
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|

Renaming Query Steps

Every time you apply an action in the Query Editor, a new entry is made in
the Query Settings pane, as shown in Figure 14-5. Query steps serve as a kind
of audit trail for all the actions you've taken on the data.

Why not make sure that your query steps have names that aren’t generic

names, like Uppercased Text or Merged Columns. Sure, you know what each

step does now, but what about in six months? Why not take the time to add
3 some clarity on what each step is doing?

You can rename your steps by right-clicking each step and selecting Rename.

Figure 14-6 shows the same steps renamed, to provide a bit more insight
about the purpose of each one.
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Query Settings X
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LeadList
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4 APPLIED STEPS
Source
Promoted Headers
Uppercased Text

Capitalized Each Word

— Merged Columns
) X Changed Type
quure 14'5 Edit Settings
Right-click Rename N
query steps Delete
to rename Delete Until End
them. Move Up
I Moce Do
Query Settings X

4 PROPERTIES
Name
Leadlizt
All Properties

4 APPLIED STEPS

|
Figure 14-6: SO
Add cIarity Make First Rown Into Headers
by adding Converted State to Upper Case
friendly Make ContactNames P'o:er. Case
Merge the Type and Code Fields
names to - ! ~
Convert 2016 Potential to Currency
query steps.
|

Ouickly Creating Reference Tables

A handful of columns in a dataset always make for fantastic reference tables.
For instance, if your dataset contains a column with a list of product catego-
ries, it would be useful to create a reference table of all the unique values in

that column.
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Reference tables are often used to map data, feed menu selectors, serve as
lookup values, and much more.

While in the Query Editor, you can right-click the column from which you
want to create a reference table and then select Add as New Query, as shown
in Figure 14-7.

SicDescription + | Mereed ~ | Contacthame
General Automotive Repair Shops By Copy

General Automotive Repair Shops J!E Remove

Top, Body, and Upholstery Repair Shops and Paint Remove Other Columns
General Automotive Repair Shops Duplicate Column

Top, Body, and Upholstery Repair Shops and Paint X
Remove Duplicates
General Automotive Repair Shops
B ~ Remove Errors
General Automotive Repair Shops

General Automotive Repair Shops Change Type »
General Automotive Repair Shops Transform 3

13 Replace Values...

General Automotive Repair Shops Replace Errors

General Automaotive Repair Shops

Automotive Repair Shops, NEC i Spiit Column '
— Automotive Repair Shops, NEC = Group By...
General Automotive Repair Shops Fill >
Figure 14-17: Automative Repair Shops, NEC E'-| Unpivet Celumns
Create a General Automotive Repair Shops Unpivet Other Columns
new query Top, Bedy, and Upholstery Repair Shops and Paint Rename..
from an | Automotive Services, Except Repair and Carwashe: Move "
existing Automotive Services, Except Repair and Carwashe h X
Drill Down

co|umn Top, Body, and Upholstery Repair Shops and Paint

Add as New Query
— General Automotive Repair Shops e h

A new query is created, using the table you just pulled from as the source.
The Query Editor jumps into action, showing only the column you selected.
From here, you can use the Query Editor to clean up duplicates or remove
blanks, for example.

Copying Queries to Save Time

It’s always smart to reuse work wherever you can. Why reinvent the
wheel when your Workbook Queries pane is full of wheels you've
already created?
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|
Figure 14-8:
Duplicating

a query.
|

Save time by duplicating the queries in your workbook. To do so, activate the
Workbook Queries pane, right-click on the query you want to copy, and then
select Duplicate. As you can see in Figure 14-8, you can also duplicate custom
functions.

Workbook Queries
7 gueries
- Functions [2]
£ CalcFunction
Connection only.
Invoke
Edit
> Delete

Refresh

E® Duplicate

s

| % Send To Data Catalog
Move To Group 4
Move Up

Mave Down

I LTj Properties...

Show the peek

Setting a Default Load Behavior

If you're working heavily with Power Pivot and with Power Query, chances
are good that you load your Power Query queries to the Internal Data Model
a majority of the time.

If you're one of those analysts who always loads to the Data Model, you can
tweak the Power Query options to automatically load to the Data Model.

Choose Data> New Query= Query Options to open the dialog box shown

in Figure 14-9. Select Data Load in the Global section, and then choose to
specify a custom default load setting. This enables the options to load to the
worksheet or Data Model by default.
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Query Options
GLOBAL
Data Load
Security
Account
Diagnostics
I CURRENT WORKBOOK
Figure 14-9: Data Load
Use the Privacy
Global Data
Load
options
toseta
default load
behavior.
|

Default Query Load Settings
Use standard load settings &

® Specify

Fazt%ala Load (&

custom default load settings:

Data Cache Management Options ¢

Currently used: 21.9 MB
Clear Cache

Maximum allowed (MB): 4096

Restore Defaults

Preventing Automatic
Data Type Changes

One of the more recent additions to Power Query is the ability to automati-
cally detect data types and to proactively change data types. This type
detection is most often applied when new data is introduced to the query.

For instance, Figure 14-10 shows the query steps after importing a text file.
Note the Changed Type step, which was automatically performed by Power

Query as part of its type detection feature.

—
Figure 14-10; | 2U°7Y >€tHngs
Power | . propPERTIES

Query auto- Name
matically LeadList (2

adds a step All Properties

to change | . appuiep steps

data types Source

when data Promoted Headers
is imported. > Changed Type

—




Figure 14-11:
Disabling

the type
detection
feature.
|
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Although Power Query does a decent job at guessing what data types should
be used, applied data type changes can sometimes cause unexpected issues.

Some veterans of Power Query, frankly, find the type detection feature annoy-
ing. If data types need to be changed, they want to be the ones to make that
determination.

If you’d rather handle data type changes without help from Power Query’s
type detection feature, you can turn it off.

Choose Data® New Query=>Query Options to open the dialog box shown
in Figure 14-11. Select Data Load in the Current Workbook section, and then
deselect the option to automatically detect column types and headers for
unstructured sources.

x
Query Options
GLOBAL Locale G
Data Load English (United States)
Security
Account Type Detection
Diagnostics Automatically detect column types and headers for unstructured
CURRENT WORKBOOK
i Relationships
Privacy #| Create relationships between tables when adding to the Data Model

for the first time G

Update relationships when refreshing queries loaded to the Data
Model

Disabling Privacy Settings
to lmprove Performance

The privacy-level settings in Power Pivot (explored in Chapter 11) are
designed to protect organizational data as it gets combined with other
sources. When you create a query that uses an external data source with an
internal data source, Power Query stops the show to ask how you want to
categorize the data privacy levels of each data source.

251
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For a majority of analysts, who deal solely with organizational data, the
privacy-level settings do little more than slow down queries and cause
confusion.

Fortunately, you have the option to ignore privacy levels.
Choose Data> New Query=> Query Options to open the dialog box shown

in Figure 14-12. Select Privacy in the Current Workbook section, and then
choose the option to ignore privacy levels.

x
Query Options
GLOBAL Fast Combine
Data Load Combine data according to your Privacy Level settings for each
3 d
S source
seuny @ Ignore the Privacy Levels and potentially improve performance G
Account
Learn more about Privacy Levels
Diagnostics !
CURRENT WORKBOOK
Data Load
Privacy
|
Figure 14-12:
Disabling
the privacy-
level
settings.
|

Disabling Relationship Detection

When you’re building a query and choosing Load to Data Model as the
output, Power Query, by default, attempts to detect relationships between
queries and creates those relationships within the Internal Data Model. The
relationships between queries are primarily driven by the defined query
steps. For instance, if you were to merge two queries and then load the result
into the Data Model, a relationship would be automatically created.

In larger data models with a dozen or so tables, Power Query’s relationship
detection can affect performance and increase the time it takes to load the
Data Model.
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You can avoid this hassle and even gain a performance boost by disabling
relationship detection.

Choose Data™ New Query=>Query Options to open the dialog box shown
in Figure 14-13. Select Data Load in the Current Workbook section, and
then deselect the option to create relationships when adding loading to the

Data Model.
x
Query Options
GLOBAL Locale @
Data Load English (United States) -
Security
Account Type Detection
Diagnostics Automatically detect column types and headers for unstructured
sources
CURRENT WORKBOOK
Data Load Relationships
Privacy I}Creals relationships between tables when adding to the Data Mode
for the first time &
|
Figure 14-13:
Disabling
relationship
detection. e
|
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limitations of, 9-13
loading data from external files, 79-82
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Edition, 138
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about, 19, 67
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improving performance of, 235-241
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Internal Data Model, 20-22
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o\ o

Navigator pane, 156-157

New command, 99

non-distinct values, columns and, 238

null values, replacing, 174-175
Number.FromText() function, 193
Number.ToText() function, 193

numeric formats, applying to data fields, 47

o () o

ODBC connections to nonstandard
databases, 164-165

Office 365/0ffice 365 Pro Plus, 22,
127, 138

Office 2010 Professional Plus, 138

Office 2013 Professional Plus, 22, 138

Office 2016 Professional Plus, 22

On The Web icon, 5

one-to-many relationship, 17

one-to-one relationship, 17

online articles (website), 5

Open button (Existing Connections
dialog box), 91

organizing queries in groups, 244-245

Other Feeds data source, 86

oo

parameter queries, creating, 225-232

Past Preview dialog box, 85

performance, improving for Power
Pivot, 235-241

Pivot Columns command, 189
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pivot tables refreshing and managing external data
about, 33-34 connections, 86-91
applying numeric formats to fields, 47 refreshing data connections in
areas of, 34-37 workbooks, 132-134
changing, 40-41 using external data with, 67-91
changing layouts, 44-45 Power Pivot Gallery, publishing to,
changing summary calculations, 48-49 131-134
controlling multiples with one Power Pivot Ribbon tab, 27
slicer, 63-64 Power Query
creating multiples with slicers, 63-64 about, 137
creating standard slicers, 59-61 activating add-in, 138-139
creating Timeline slicers, 64-66 Advanced Editor, 148
creating using Internal Data Append feature, 205-208
Model, 102-103 column-level actions, 151-153
creating your first, 37-44 connection types, 155-170
customizing reports, 44-57 extending with custom functions,
customizing slicers, 61-63 215-232
hiding data items, 52-53 installing add-in, 138-139
hiding items without data, 53-56 managing queries, 149-150
limitations of Power Pivot—driven, 98 Merge feature, 209-214
rearranging, 40-41 query steps, 146-148
refreshing, 43-44 refreshing data, 148-149
showing data items, 52-53 reusing query steps, 201-205
showing items without, 53-56 starting queries, 140-146
slicers, 57-59 table actions, 153-154
sorting, 56-57 tips for, 243-253
suppressing subtotals, 49-51 preparing
pivoting fields, 186—-189 Excel tables, 25
PivotTable Fields dialog box, 39-40, 42 for parameter queries, 226-227
placing slicers, 61-62 presentation, separation of data and, 12-13
Power Pivot preventing
about, 19, 67 automatic data type changes, 250-251
activating Power Pivot Add-In, 22-23 Refresh All, 88-89
adding formulas to, 107-124 Preview & Filter button, 72
enhancing data with calculated previews, showing for queries, 150
columns, 107-112 primary key, 98
improving performance of, 235-241 Privacy Levels dialog box, 230
Internal Data Model, 20-22 privacy settings, disabling, 251-252
linking Excel tables to, 24-32 Product function, 48
loading data from flat files, 79-85 properties, of queries, 150
loading data from other data Properties dialog box, 88
sources, 85-86 publishing
loading data from relational Excel workbooks to SharePoint, 128-131
databases, 67-79 to Power Pivot Gallery, 131-134

publishing to SharePoint, 125-134 Power Pivot to SharePoint, 125-134
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queries
about, 15
copying, 248-249
creating base, 205-207
managing, 149-150
merging, 210-214
organizing in groups, 244-245
renaming steps, 246-247
reusing steps, 201-205
selecting columns in, 245-246
starting, 140-146
steps to, 146-148
Query Editor Ribbon, 151-153
Query Settings pane, 146-148

"y

quotation marks ("), 174

o R o

rearranging pivot tables, 40-41
records
about, 14-15
defined, 14
duplicate, 172-174
Recycle bin (SharePoint), 126
reference tables, creating, 247-248
referencing
calculated columns in other
calculations, 110
fields from other tables, 117-119
queries, 149
Refresh All, preventing, 88-89
Refresh Data When Operating the File
option, 88
Refresh Every X Minutes option, 88
refreshing
data connections in published Power
Pivot workbooks, 132-134
external data connections, 86-91
pivot tables, 43-44
Power Query data, 148-149
queries, 149
RELATED function, 118-119
relational databases

about, 12
importing data from, 164
loading data from, 67-79
relationship detection, disabling, 252-253
relationships
about, 15-17
creating between Power Pivot
tables, 27-29
managing, 29-31
Remember icon, 5
Remove action (Query Editor Ribbon), 151
Remove Alternate Rows action, 154
Remove Bottom Rows action, 154
Remove Duplicates action, 152, 154
Remove Errors action, 152, 154
Remove Other Columns action (Query
Editor Ribbon), 151
Remove Top Rows action, 154
removing
calculated measures, 122-123
duplicate records, 172-174
grand totals, 51
queries, 149
subtotals, 50-51
tables from Internal Data Model,
101-102
Rename action (Query Editor Ribbon), 152
Rename option (Power Query), 147
renaming
columns, 108
query steps, 246-247
Replace Errors action (Query Editor
Ribbon), 152
Replace Values action (Query Editor
Ribbon), 152
Replace Values dialog box, 175, 176, 179
replacing, finding and, text, 179
replacing null values, 174-175
Report Connections dialog box, 63-64
Report data source, 86
report filters, adding, 41-42
reports
customizing Pivot Table, 44-57
limiting number of slicers in, 238-239
using Power Pivot data model in, 31-32
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resources, Internet

book updates, 5

Cheat Sheet, 5

Dummies, 5

online articles, 5
reusing query steps, 201-205
Right Anti join, 210
RIGHT function, 114, 194-196
Right Outer join, 210
right values, extracting, 181-184
Row area, 35
rows, limiting, 236
Russo, Marco (author)

The Definitive Guide to DAX, 112

oS e

Save As dialog box, 128
Save My Password option, 69, 75-76
scalability, databases and, 9-11
Schedule Details section, 133
security, SharePoint and, 126
Select Table dialog box, 104
selecting columns in queries, 245-246
sending queries to Data Catalog, 150
Server Name option, 68
setting(s)
data source, 168-170
default load behavior, 249-250
privacy, 251-252
SharePoint
about, 125-126
Excel services for, 127-128
Office 365 and, 127
publishing Excel workbooks to, 128-131
publishing Power Pivot to, 125-134
showing
data items, 52-53
items without data, 53-56
previews of queries, 150
64-bit Excel, upgrading to, 241
sizing slicers, 61-62
Slicer Settings dialog box, 240
slicers
about, 57-59
creating on dimension fields, 239-240

creating standard, 59-61
customizing, 61-63
disabling cross-filter behavior for, 240
limiting number of in reports, 238-239
miscellaneous settings, 63
placing, 61-62
sizing, 61-62
Timeline, 64-66
snowflake schema, 237
sorting pivot tables, 56-57
Sort by Column dialog box, 115
Split Column action (Query Editor
Ribbon), 153
Split Column command, 184-185
splitting columns using character
markers, 184-186
SQL Server, loading data from, 68-74
standard slicers, creating, 59-61
star schema, 236-237
starting queries, 140-146
StDevP function, 48
subtotals, suppressing, 49-51
Suggested Related Data data source, 86
SUM function, 48, 113-114
summary calculations, changing, 48-49
suppressing subtotals, 49-51

oJ o

table actions, 153-154
Table Import Wizard, 70, 74
Table Import Wizard dialog box, 76-77,
79-80, 82-83
tables
about, 14
adding to Internal Data Model, 99-101
compared with views, 236
creating relationships between Power
Pivot, 27-29
importing, 71
linking to Power Pivot, 24-32
reference, 247-248
referencing fields from other,
117-119
removing from Internal Data
Model, 101-102



Index 26 7

tables, pivot
about, 33-34
applying numeric formats to fields, 47
areas of, 34-37
changing, 40-41
changing layouts, 44-45
changing summary calculations, 48-49
controlling multiples with one
slicer, 63-64
creating multiples with slicers, 63-64
creating standard slicers, 59-61
creating Timeline slicers, 64-66
creating using Internal Data
Model, 102-103
creating your first, 37-44
customizing reports, 44-57
customizing slicers, 61-63
hiding data items, 52-53
hiding items without data, 53-56
limitations of Power Pivot—driven, 98
rearranging, 40-41
refreshing, 43-44
showing data items, 52-53
showing items without, 53-56
slicers, 57-59
sorting, 56-57
suppressing subtotals, 49-51
Technical Stuff icon, 4
terminology, database, 13-15

text
cleaning, 180-181
finding, 179

replacing, 179

trimming, 180-181
text files

importing data from, 158-160

loading data from, 82-84
Text.End() function, 196
Text.PositionOf() function, 196
Text.Range() function, 196
Text.Start() function, 196
Timeline slicers, creating, 64-66
Time.ToText() function, 193
Tip icon, 4
Transform action (Query Editor

Ribbon), 152

transforming data
about, 171
aggregating data, 198-199
changing case, 178
concatenating columns, 176-178
creating custom columns, 190-198
extracting left, right, and middle
values, 181-184
filling in blank fields, 174-176
finding and replacing text, 179
grouping data, 198-199
pivoting and unpivoting fields, 186-189
removing duplicate records, 172-174
splitting columns using character
markers, 184-186
trimming and cleaning text, 180-181
transparency, of analytical
processes, 11-12
TRIM function, 181
trimming text, 180-181
try. . .otherwise function, 196

olf o

unhiding columns, 111

Unpivot Columns action (Query Editor
Ribbon), 152

Unpivot Columns command, 187

Unpivot Other Columns command, 188

unpivoting fields, 186-189

updates, book, 5

upgrading, to 64-bit Excel, 241

Use First Row as Column Headers
option, 81, 83

User First Row as Headers action, 154

utilizing DAX to create calculated
columns, 112-119

oo

Value Field Settings dialog box, 46-47
values, 14-15

Values area, 34-35

Var function, 48

VarP function, 48
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versioning, SharePoint and, 126 Workbook Connections dialog box, 87-88,
views 89, 100, 101-102, 148-149
compared with tables, 236 Workbook Queries pane, 150, 243-244
importing, 71 workbooks (Power Pivot), refreshing data

connections in, 132-134

o/ o oK o

Warning! icon, 4

websites XML files, importing data from, 160-162
book updates, 5
Cheat Sheet, 5 PY y PY
Dummies, 5

online articles, 5 YEAR function, 114
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