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Power BI (Business Intelligence) is Microsoft’s newest suite of tools for transforming your
data into reports and visual presentations. It’s available both as an online service and as a
Windows desktop application, and works with a wide variety of data sources. Tools such as
Power Pivot, Power Query, and Power View are integrated with Microsoft Excel, making it
easy for almost anyone to get started. But beyond the basics, non-technical users will likely
turn to software developers and consultants for help. The Power BI REST API enables
developers to push data from an application directly into a Power Bl dataset for real-time
updates. This session introduces Power Bl and explores how you can learn to use it to create
great reports and visuals from your data.
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Introduction to Microsoft Power BI

You will learn

e What Power Bl is and how to get it

How to use the Power BI desktop app

About the Power BI tools that integrate with Microsoft Excel
How to import data into Power BI

How to create a data model

How to create reports and visuals representations of the data

Introduction

Power Bl is a set of services and tools from Microsoft. Its goal is to enable anyone to bring
together data from a variety of sources and create visualizations to provide insights and
analysis. Power Bl is relatively new and is undergoing a period of rapid change. Before
2015, it was all about a suite of Power Bl tools for Office 2013 - Power Query, Power Pivot,
and Power View. These tools are still available, but with the release of Power Bl Desktop,
Microsoft appears to be recasting Power Bl more as a cloud-based service integrated with a
desktop tool. The Power BI online service is available in two flavors, Power BI (free) and
Power BI Pro (subscription). The free Power BI Desktop product installs on a local machine
and integrates with the Power Bl online service.

How to get Power Bl

The home page for Microsoft Power Bl is https://powerbi.microsoft.com. This is your
starting point for all things Power BI directly from Microsoft. This site has the download
link for Power BI Desktop as well as links to many instructional and other resources.

To get started, click the Get Started Free link on the home page. There is no need to sign in
to anything at this point. This brings up the Choose How to Get Started page. From there,
you can begin by downloading Power BI Desktop for Windows, or by signing up for the
Power Bl online service (see Figure 1), or both. If you start with the Power Bl Desktop app
you can sign up for the online service later, as we’ll do in this session.
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Choose how to get started

| P le -I[I
mihn - it

Power Bl Desktop for
Windows Power BI

Analytics tools at your fingertips The easy way to see your important data in one place

Connect and transform data, create advanced With a few clicks, connect to data from applications you

calculations, and build stunning reports in minutes. use and get started with pre-built dashboards from

experts.

Download Sign up

Figure 1. You can get started by downloading Power BI Desktop for Windows or by signing up for the Power
BI online service, or both.

How to get the Power Bl Desktop app

If you started from the home page shown in Figure 1, click the Download button to
download the installer for the Power BI Desktop application. If not, start from the Power BI
Desktop download page at https://powerbi.microsoft.com/en-us/desktop/ (for U.S.
English).

The download of a Windows Installer file named PBIDesktop_x64.msi should begin
immediately. During the download, Microsoft ask you to say who you are, where you're
located, and how to reach you (see Figure 2). This is information you’ve probably given to
Microsoft numerous times already, and you'll give it to them later anyway when you sign
up for the Power BI online service, so there’s probably no reason not to supply it now.
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Okay, let's get your
download started!

Let us know where we can send you tips and tricks for getting
started fast with Power Bl.

Country/region * i

Microsoft may use your contact information to provide updates and special offers about
Business Intelligence and other Microsoft products and services. You can unsubscribe at
any time. To learn more you can read the privacy statement.

Get started

Figure 2. Microsoft asks you to tell them who you are.

After filling in the requested information, you get a Thank You page with links to some
“getting started” resources including a link to a series of demo videos hosted on You Tube.
The link takes you to the first video in the series. Once there, you'll find a box to the right of

the viewing area listing all the videos in this series (see Figure 3).
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Power Bl Desktop

Getting Started with the Power Bl Desktop

Create a Report in the Power Bl Desktop

Use the Query Editor

Create relationships between tables

Publish from the Power Bl Desktop to the Power BI
service

™= Add a Calculated Column

Figure 3. The Thank You for Downloading page has a link to a series of “getting started” videos on You Tube.

There are many, many online resources for Power Bl across the Web. If you're like me, you
may find it difficult to organize or remember them all as you explore. Once you've
downloaded Power BI Desktop you won’t be coming back to the Thank You page where the
links to the videos in Figure 3 are found, so you may want to bookmark or otherwise store
the link at this time so you can return to these resources later.

There is also a 32-bit version of Power Bl Desktop. If you need that version, browse to the
download page https://powerbi.microsoft.com/en-us/desktop/ and click the link for
Advanced download options. The link is small and easy to overlook - see Figure 4.

BB Microsoft Power Bl Products Solutions Partners Learn Sign in Sign up free

Power Bl Desktop puts visual analytics at your fingertips with intuitive report

-
create Stunnlng reporB and authoring. Drag-and-drop to place content exactly where you want it on the
= = = = flexible and fluid canvas. Quickly discover patterns as you explore a single unified
visualizations with Power Bl i el S
view of linked, interactive visualizations.
Desktop

Y
Learn more about getting started and Learn more »
download the Power Bl Desktop today.

Figure 4. Use Advanced download options if you need the 32-bit version of Power BI Desktop.
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On the next page, select your language. You can expand the Details section to confirm the
current version along with the names of the available download files. The download file for
the 32-bit version is PBIDesktop.msi. This is only informational, it’s not the actual download
page. To proceed, click the red Download button (see Figure 5).

Microsoft Power Bl Desktop

Microsoft Power Bl Desktop is built for the analyst. It combines state-of-the-art
interactive visualizations, with industry-leading data query and modeling built-in. Create
and publish your reports to Power Bl. Power Bl Desktop helps you empower others with
timely critical insights, anytime, anywhere.

° Details

Note:There are multiple files available for this download.Once you click on the "Download" button, you will be prompted to
select the files you need.

Version: Date Published:
2.37.4464.602 8/12/2016
File Name: File Size:
PBIDesktop.msi 101.5 MB
PBIDesktop_x64.msi 114.6 MB

Microsoft Power Bl Desktop is a companion desktop application to Power Bl

Figure 5. The Details section shows the currently available version along with the names of the files. Click the
red Download button to proceed.

On the next page, mark the check box for the version(s) you want to download and click
Next (see Figure 6).
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Choose the download you want
[0 File Name Size

Download Summary:
PEIDesktop.msi 101.5 MB

1. PBIDesktop.msi
[0 PeiDesktop_x64.msi L 114.6 MB

Total Size: 101.5 MB

Next

Figure 6. Mark the check box for the version(s) you want to download.

After downloading the appropriate installer for your system, install the app in the
conventional manner.

Power Bl is undergoing a period of rapid growth and change. The Power BI Desktop app is
updated on a more or less monthly basis. When an update is available, the app alerts you
with a hyperlink message in the lower right corner of the main window. Clicking the update
notification takes you to the webpage where you can download the update. The download
page for the July 2016 update is shown in Figure 7.

B8 Microsoft Power Bl Products Solutions Partners Learn Sign in Sign up free

Microsoft Power Bl Blog

BLOG > ANNOUNCEMENTS WHAT IS POWER BI?

Power Bl is a suite of business analytics tools to
Power BI DESktop JUIy featu re summar y analyze data and share insights. Monitor your
business and get answers quickly with rich

dashboards available on every device.
= Filip Karadzic July 29, 2016
Senior Program Manager Read more

Heﬁn everyone! This month we are introducing some features that will enhance the overall user

experience. A few new and exciting features we've been working on like the analytics pane, SUBSCRIBE T0 THE POWER BI BLOG

including dynamic reference lines, just missed the cut-off for this month, but we’ll be looking to
bring them to you in August. N Subscribe

Download Power Bl Desktop

SEARCH BY CATEGORY
.. Ri t d
This is what we've got for the July release of Power Bl Desktop: LY equest demo v

Figure 7. Power BI Desktop notifies you when an update is available and links to the webpage where you can
download it.
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How to sign up for the Power Bl service

Signing up for the Power Bl online service is free and easy. You can do it at any time. If you
want to play with the Power BI Desktop app for a while, you can hold off signing up for the
Power BI service until you're ready to publish your work online. If you want to sign up
right away, go to the Choose how to get started page at https://powerbi.microsoft.com/en-
us/desktop/ and click the Sign Up button (see Figure 1).

The first step is to provide an email address. Look at Figure 8 and note that the
placeholder text says “Enter your work email address” (emphasis mine). The Power BI
service does not support email addresses provided by consumer email services or
telecommunications providers. Work email addresses ending in .edu and .org are
supported, along with .com and probably others, but those ending in .gov and .mil are not
supported at this time. Note that your Power Bl account does not need to be the same as
other Microsoft Online or Microsoft Office 365 accounts you may already have.

Enter an acceptable email address and click Sign Up to proceed.

Microsoft Power BI

Get started

Signup ®
Figure 8. The Power BI service requires a work email address.

The Welcome to Power BI page (Figure 9) appears when your email address is validated
and your Power Bl account is created. If you already have data in a form suitable for Power
Bl you can import or connect to it from here. We have not yet created any Power BI data
models in this session, so we’ll leave this page for now and come back to it later.
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Welcome to Power Bl

You're on your way to exploring your data and monitoring what matters.
Let's start by getting some data.

Need more guidance? Try this tutorial or watch a video

Content Pack Library Import or Connect to Data
My organization Services Files Databases
Browse content packs Choose content packs Bring in your reports, Connect to live data in
that other people in your from online services that workbooks, or data from Azure SQL Database and
organization have you use. Excel, Power Bl Desktop mare.
published. or CSV files.
Get A Get A Get A Get A

Figure 9. The Welcome to Power BI page is the starting point for using the Power Bl online service from a
browser.

Power Bl vs Power Bl Pro

Signing up for the Power Bl service gets you the basic level, which is free. If you need more
features or more capacity than the free version offers, you can purchase Power BI Pro for
$9.99 per user per month. The differences between the basic and the Pro version are in
data capacity (1 GB/user vs 10 GB/user), limits on streaming live data (10K rows/hours vs
1M rows per hour), collaboration features, and others. For details, see the Power BI pricing
page at https://powerbi.microsoft.com/en-us/pricing/.

How to use Power Bl Desktop

This is a step-by-step overview of how to use Power Bl Desktop. Here is the basic sequence
of steps:

1. Getdata from one or more of the supported types of data sources to form a dataset.

2. Create a data model by deleting unwanted columns, transforming data (e.g., text to
numbers), combining or appending related data from other sources, creating
relationships among tables, and so on.

3. Create one or more visualizations from the data model.

4. Combine visualizations into a report.
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5. Save your work as a Power Bl file.
6. Use filters to modify reports and analyze data.
7. Publish your work to Power BI online.

8. Pinreports to a dashboard.

Power Bl Desktop GUI

The Power BI Desktop main window is shown in Figure 10. It starts out as a blank canvas
before you load any data or create any reports.

m e £+ = | Untitled - Power Bl Desktop — be
Home Modeling (2]
cut D E- Text Box =
® 2 gy

Copy
Paste Get. Recent  Enter Edit Refresh New New Page Manage New
Format Painter  pata~ Sources~ Data  Queries~ Page - Visual Shapes View Relationships ~ Measure

Image
Publish

Clipboard External Data Insert View Relationships  Calculations  Share

Visualizations bd Fields

il & K

Filters

PAGE 10F 1 UPDATE AVAILABLE (CLICK TO DOWNLOAD)

Figure 10. When first opened, the Power BI Desktop window is a blank canvas waiting for you to do
something. A message is displayed in the lower right corner If an update is available.

Use the icons along the left to select the desired view: the report (aka dashboard) view, the
data view, or the relationships view. When the report view is selected, as in Figure 10, the
Visualizations and Fields columns on the right are what you use to select fields and create
visualizations.

A single Power BI Desktop report can have multiple pages, the same way a single Excel
workbook can have multiple spreadsheets. Each page can contain a collection of
visualizations. When multiple pages are open, you can select the one you want using the
page tabs across the bottom (see Figure 11).
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In -] 2+ = | Untitled - Power Bl Desktop - m} ®
Home Madeling Sign in [7]
= BLHE S m
(0 "
Cam A Image Ll
Paste _ Get  Recent  Enter Edit  Refresh  Mew HNew Page Manage New Publish
Format Painter  pata~ Sources+ Data  Queries~ Page~ Visual Shapes View Relationships ~ Measure

External Data Insert View Relationships  Calculations  Share

Visualizations > Fields

Relationships

Filters

PAGE 10F 1

Figure 11. The Power BI Desktop main window has three views and page tabs along the bottom.

Get data

The first step is to get data and load it into a Power Bl model. Power BI Desktop can get
data from many different types of sources. Clicking the Get Data button on the Home ribbon
brings up a menu with some common sources including Excel, SQL Server, and CSV files
(see Figure 12).

(& [& B3
Get Recent  Enter
Data~ |Sources = Data
Most Common

Excel

D SQL Server
D Analysis Services
[E csv

D Web

D CData Feed
['EI, Blank Query

Maore...

Figure 12. The Get Data menu comes up with some of the most common data sources. Click More... to see
more choices.
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Click More... to see the full list of available data sources, which are organized by type.
Choices in include files, databases, Web pages, online resources, and others. As database
developers, we're probably interested in the types of databases to which Power BI can
connect. Figure 13 shows the list of available choices as of the July, 2016 update.

X
Get Data
Database
All 50L Server Database
File @ Access Database
Drialtess SQL Server Analysis Services Database
Azure Oracle Database
. - B 12 bas

Online Services M DE2 Databaze
Other IBM Informix Database (Beta)

MySQL Database

PostgreSQl Database

Sybase Database

Teradata Database

SAP HAMA Database

Connect Cancel

Figure 13. Power BI data sources are organized by type.

Most of the familiar databases are listed, but it’s no surprise that Visual FoxPro is not one of
them. I was of course curious to find out if there was a way for Power Bl to pull data
directly from VFP. There is an ODBC data source type available under Other. This sounded
promising, but so far I have been unable to connect to a VFP database or data table using
the Power BI ODBC connection with a VFPODBC DSN. So the answer, at least for now,
appears to be “no”.

Getting data from Excel

Data in a Power Bl data model is organized into tables, which in turn contains rows and
columns. This kind of data looks a lot like Excel spreadsheets when you work with it in
Power BI Desktop. In fact, before Power Bl Desktop came along, you could harness the
features of Power BI directly in Excel by using Power Query, Power Pivot, and Power View.
These three tools are still available in Excel 2013, Excel 2016, and Excel in Office 365, if you
have one of the required versions. However, these same features and more are found in
Power BI Desktop so you no longer have to work directly from Excel.
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Given the widespread popularity of Excel, some of the data you want to work with in Power
Bl Desktop may already exist as an Excel spreadsheet. Power Bl can import data directly

from an Excel spreadsheet.

The session examples contain an Excel file named customers.xlsx, which is the customers

table from the Northwind database in Excel format. To load this data into Power BI

Desktop, select Excel as the type of data from the Get Data menu and select the
customers.xlsx file. Power Bl displays a Navigator window as shown in Figure 14. Because
Excel workbook files can contain more than one spreadsheet, the Navigator enables you to
mark the one you want. The customers spreadsheet is the only one is this workbook.

Navigator

Display Options -

4 customers.xlsx [1]

Lo

¥ [ customers

customers

customerid
ALFKI
ANATR
ANTON
AROUT
BERGS
BLAUS
BLONP
BOLID
BOMAP
BOTTM
BSBEV
CACTU
CENTC
CHOPS
COMMI
CONSH
DRACD
DUMON
EASTC
ERNSH
FAMIA
FISSA
FOUG
<

companyname

Alfreds Futterkiste

Ana Trujillo Emparedados y helados
Antonio Moreng Taqueria
Around the Horn

Berglunds snabbkdp

Blauer 5ee Delikatessen
Blondesddsl pére et fils
Bdlide Comidas preparadas
Bon app'

Bottom-Daollar Markets

B's Beverages

Cactus Comidas para llevar
Centro comercial Moctezuma
Chop-suey Chinese

Comércio Mineiro
Consclidated Holdings
Drachenblut Delikatessen

Du monde entier

Eastern Connection

Ernst Handel

Familia Arquibaldo

FISSA Fabrica Inter. Salchichas S.A.

Folies gourmandes

contactname
Maria Anders
Ana Trujillo
Antonic Moreno
Thomas Hardy
Christina Berglund
Hanna Moos
Frédérique Citeaux
Iartin Sommer
Laurence Lebihan
Elizabeth Lincoln
Victoria Ashworth
Patricio Simpsan
Francisco Chang
Yang Wang

Pedro Afonso
Elizabeth Brown
Sven Ottlieb
Janine Labrune
Ann Devon
Roland Mendel
Aria Cruz

Diego Roal

NMartine Rancé

Load Edit

Figure 14. When importing from Excel, mark the desired spreadsheet within the workbook file.

2

contactti
Sales |
Owne
Owne
Sales |
Order
Sales |
Marke
Owne
Cwne
Accou
Sales |
Sales.
Marke
Owne
Sales.
Sales |
Order
Owne
Sales.
Sales |
Marke
Accou
Assist

>

Cancel

At this point, there are two choices other than Cancel. Clicking the Load button loads the
data directly into Power Bl with no intervening steps. If you know the data is already
formatted and structured the way you want it, choose Load. There isn’t really any penalty
for doing this other than time it may take to load a large dataset. If you know up front that
the source you're loading from has a lot of columns or rows you don’t want, choose Edit
and remove them before loading. Even if you do choose Load, you can always come back
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later and use the Query Editor to remove unwanted rows or columns and perform other
data manipulations.

The Edit button stages the data for loading and opens it in the Query Editor, where you
have the opportunity to inspect it and optionally to perform transformations on it before
loading. Figure 15 shows the customer data in the Query Editor.

| e - = | Untitled - Query Editar - O Pad
Hame Transform Add Column View o
=X Properties u ]| & I Data Type: Text ~
e [0 B [3 & o =5 8 dh =g =
- * =} Advanced Editor E_l [™] Use First Row As Headers -
Close & New Recent  Enter Data Source Manage Refresh Manage Reduce Split Group 1 Combine
Apply™  Source~ Sources* Data Settings Parameters~  Preview~ ] Manage = Columns = Rows ¥ Column~ By sz Replace\alues -
Close MNew Query Data Sources  Parameters Query Sort Transform

Queries []] f = Table.TransformColumnTypes(#"Promoted Headers”,{{"customerid", ﬂuer‘y Semngs

i - B o . B o i
| @ — B Ac companyname ﬂ A’ contactname ﬂ A" contacttitle

Alfreds Futterkiste Maria Anders Sales Representativ 4 PROPERTIES

Ana Trujillo Emparedados y helados Ana Trujillo Owner Name

Antonio Moreno Tagueria Antonio Moreno Owner
Around the Horn Thomas Hardy Sales Representativ
Berglunds snabbkop Christina Berglund Order Administrato 4 APPLIED STEPS

Blauer See Delikatessen Hanna Moos Sales Representativ -
Source

Blondesddsl pére et fils Frédérigue Citeaux Marketing Manage Navigation

01
Bolido Comidas preparadas Martin Sommer Owner Promotedi leaders
Bon app’ Laurence Lebihan COwner X Changed Type

Bottom-Dollar Markets Elizabeth Lincoln Accounting Manage

1
3
4
5
6
7
L]
9

B's Beverages Victoria Ashworth Sales Representativ
Cactus Comidas para llevar Patricio Simpson Sales Agent

Centro comercial Moctezuma Francisco Chang Marketing Manage
Chop-suey Chinese Yang Wang Owner v

11 COLUMNS, 91 ROWS. PREVIEW DOWMLOADED AT 3:30 PM

Figure 15. The Edit button opens the data in the Query Editor before loading.

There are many different types of transformations that can be performed on the data in a
query. Two of the more common ones are changing data type and deleting unwanted
columns. Each transformation that’s applied is recorded as a step by the Query Editor. This
is so the steps can be replayed if the same query is saved and then run again on new data
from the same source. These steps can be seen, in sequence, in the Applied Steps panel on
the right side of the Query Editor.

Power Bl automatically performed two steps for us when it brought the data from Excel
into the Query Editor. First, Power Bl recognized that the top row of data contains header
information, so it applied the Use First Row As Headers transformation to promote the top
row to headers. The second transformation was to assign a data type to each column based
on what Power BI considers to be the best choice given the contents of the column. You can
see these two steps recorded in the Applied Steps panel in Figure 15. The ribbon across the
top of the Query Editor gives you access to these and other functions so you can apply them
manually.

There are other data transformations we'll want to apply to this data, but we’ll stop here
for now and save the ones that have already been performed. To do this, click the Close &
Apply icon on the ribbon. Power Bl applies the changes, loads the data into a data model,
and closes the Query Editor.
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The data is now ready for us to work with from the main Power Bl window. The main area
of the report, or dashboard, view shown in Figure 16 is empty because we have not yet
created any reports. However, notice the two panels on the right hand side. Furthest right
is the Fields panel], listing the fields in the customers table in this data model. To its left is
the Visualizations panel, from which we can create charts and graphs, apply filters, and
perform other operations to create the reports(s) we want.

LD | &+ 5 | Untitled - Power Bl Desktop — o x

Home Modeling Signin (7]
Cut D D D E-/: [‘23 :u [E5] Text Box Iﬁ LE] !|0]

Copy E!'Image
Paste ) Get  Recent Enter  Edit  Refresh  New  New Page Manage New  Publish
Format Painter  pata= Sources~ Data  Queries~ Page~ Visual T ShaPes™  view~ Relationships  Measure ~

Clipboard External Data Insert View Relationships ~ Calculations  Share

Visualizations > Fields

4« B customers
address

ity
companyname
contactname
contacttitle
country

customerid

Filters e

phane
postalcode

region

PAGE 10F 1

Figure 16. The data has been loaded into a data model and is ready for visualization and analysis.

This would be a good point to save your work. However, in the next example we’re going to
import this same data again from a CSV file, so we don’t need to save our work this time.
Simply exit out of Power Bl and choose not to save.

Getting data from a CSV file

[ have been unsuccessful at getting Power BI to connect to a Visual FoxPro database
directly, even via ODBC, but all is not lost for VFP developers. Comma-separated value
(CSV) files are a de facto lowest common denominator file type for exchanging data among
diverse applications, and fortunately for us, VFP can easily export data to a CSV file which
Power BI can use.

The session examples contain a file named customers.csv, which is the customers table from
the Northwind database exported from Visual FoxPro as a CSV file. This file can be loaded
into Power BI Desktop by selecting CSV as the type of data source and pointing it to
customers.csv.
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customers.csv

File Onigin Delimiter Detect Data Type
1252: Western European (Windows) ~ Comma - Base on first 200 rows -
Columnl Column2 Column3 Columné Column5 Column&
customerid | companyname contactname contacttitle address city
ALFKI Alfreds Futterkiste Maria Anders Sales Representative | Obere Str. 57 Berlin
AMNATR Ana Trujille Emparedados y helados | Ana Trujillo Crwiner Avda. de la Constitucion 2222 | Meéxico D.F.
ANTON Antonio Moreno Tagueria Antonio Moreno Crwner Mataderos 2312 México D.F.
AROUT Arcund the Horn Thomas Hardy Sales Representative | 120 Hanowver 5gq. London
BERGS Berglunds snabbkdp Christina Berglund | Order Administrator | Berguvsvigen 8 Luled
BLAUS Blauer See Delikatessen Hanna Moas Sales Representative | Forsterstr. 57 Mannheim W
>
Load Edit Cancel

Figure 17. The Northwind customers table can be loaded into Power BI from a CSV file.

Clicking the Edit button brings up the Power Bl Query Editor with the data in its initial
state, as shown in Figure 18. The Query Editor is a top-level window that can be moved
outside the main Power BI Desktop window. Power Bl automatically applied one data
transformation, changing the data type of column 1 to text. You can see where this step has
been recorded in the Applied Steps panel on the right.

W | | &~ = | Untitled - Query Editor — O *

Hame Transform Add Column View o
=X D |:57_, D I:TA [i D:I Properties u =4 ;l . | q % Data Type: Text = ﬁ
iy ! ®~  [=} Advanced Editor )

D Use First Row As Headers ~
Close & New Recent  Enter Data Source Manage Refresh Manage Reduce Split Group 1 Combine
Apply™  Source ™ Sources+ Data Settings Parameters~  Preview~ 2] Manage = Columns = Rows ¥ Column~ By '»3Replace\alues -

Close MNew Query Data Sources  Parameters Query Sort Transform

Queries [1] < = Table.TransformColumnTypes(Source, {{"Columnl”, type text}, Query Settings
B v B 2 B
| @ R — - m.ﬂc Column2 - A'c Column3 - A Columnd

rl
customerid companyname contactname contacttitle PROPERTIES

ALFKI Alfreds Futterkiste Maria Anders Sales Representative WETE

ANATR Ana Trujillo Emparedados y helados Ana Trujillo Owner
ANTON Antonio Mareno Tagueria Antonic Moreno Owner
Around the Horn Thomas Hardy Sales Representative 4 APPLIED STEPS

Berglunds snabbkop Christina Berglund Order Administrator -
Source

X Changed Type

1
3
4
5
6
7

Blauer See Delikatessen Hanna Maoos Sales Representative
Blondesdds| pére et fils Frédérigue Citeaux Marketing Manager
Bolido Comidas preparadas Martin Sommer Owner

Bon app Laurence Lebihan Owner
Bottom-Dollar Markets Elizabeth Lincoln Accounting Manager
B's Beverages Victoria Ashworth Sales Representative
Cactus Comidas para llevar Patricio Simpson Sales Agent

Centro comercial Moctezuma Francisco Chang Marketing Manager v

>
11 COLUMNS, 92 ROWS. PREVIEW DOWMNLOADED AT 12:38 PM

Figure 18. The Edit bottom brings up the Power BI Query Editor, where you can make changes before loading
the data.
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With any new query there may be changes or transformations you want to apply manually
before loading the data, and that’s true in this example. Looking at Figure 18, you can see
that, unlike in the Excel example, Power BI did not automatically detect that the top row of
data contains the column headers so the columns are generically named Column1,
Column2, etc. We can fix this in one step by clicking the Use First Row As Headers control on
the ribbon. The resulting transformation is shown in Figure 19.

| [ - = | Untitled - Query Editor - O X
Home Transform Add Column View 0
=X Properties u L, 2 I Data Type: Text ~
X GDE R 5 2 ® 8 fh =
L DAdvanced Editor E_l [ Use First Row As Heagars ~
Close & New Recent  Enter Data Source Manage Refresh Manage Reduce Split Group 1 Combine
Applyr  Source~ Sources~ Data Settings Parameters=  Preview = [0 Manage - Columns = Rows v Column~ By 3z Replace\Values I} -

Close Mew Query Data Sources  Parameters Query Sort Transform

Queries [1] = Table.PromoteHeaders(#"Changed Type") 'S Query Settings
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Figure 19. When the first row of data contains column headers, click the Use First Row As Headers control on
the ribbon to promote them to headers in the Power BI dataset.

When you're finished with whatever you want to do in the Query Editor, click Close & Apply
on the ribbon. As its name implies, this applies the changes to the data model and closes the
Query Editor. The two steps are available separately if you want to use them that way.

After closing the Query Editor, you're back in the main Power Bl window. At this point, the
work you've done is stored internally in Power Bl where you can continue to work with it,
but it has not yet been saved to disk. Power Bl Desktop remembers your most recent
queries on its Recent Queries list, but it does not save your data transformations, reports,
or the other work you’ve done unless you save it as a Power Bl file. Let’s save this work as
Northwind_Customers.pbix.

Getting data from the Web

Power BI has the ability to pull data from a website, if a web page contains data in an
appropriate form such as an HTML table. To demonstrate this, let’s see if we can pull data
from the Who’s Coming page of the Southwest Fox conference website.

Start by choosing Web as the data source from the Get Data menu. Enter the URL of the
desired web page and click OK (see Figure 20).
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From Web

+ Basic Advanced

Enter a Web page URL

URL

https/ fswfox.netfwhoscoming.aspx

Cancel

Figure 20. Power BI can pull data from a web page.

Once the connection is made, Power BI displays the elements of the DOM it recognizes as
containing data in a format it can consume. Marking the desired DOM element brings up a
view of the data it contains. In this example, one table is detected within the Document
element. Marking the check box for this table reveals the data as shown in Figure 21.

Navigator

Display Options +

4 http://fswiox.net/whoscoming.aspx [2]

E Document

¥ [E Table 0

Table 0

Preview downloaded on Saturday

State/Country Name

A7 Tayler, Fred

CA Anderson, Bill
Becker, Paul

Freeman, Dan
Gagne, Alec
Green, Ken
Peisch, Barbara
Rios, Pete

Tenniscn, Harry

co Holwager, John
Landrum, Todd

FL Murciano, Bernie

HI Strahl, Rick

14 Ritter, Steve

1] Donnay, Roger
Lauer, Dan

IL Borup, Rick

Bosma, Randy
Hogan, Michael
Vinitsky, Tuvia
IN Tanner, Doug
KS Goering, Stein
Olson, Matthew

X

Column3
~
null
null
null
null
null
v
Load Edit Cancel

Figure 21. After connecting to the URL, Power Bl Desktop displays the DOM elements containing data.
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Clicking the Load button loads the data immediately into Power BI. If you want to inspect
the data and possibly perform operations on it before importing it, select the Edit button
instead. If you use the Load button you can always bring up the Power Bl Query Editor
later. After the data is loaded into the data model, select the Data view to see the data in the
Power BI Desktop window as illustrated in Figure 22.

How cool is that?!

i | | % ¢ &~ = | Untitled - Power Bl Desktop — [m] X
Home Modeling Signin -~ @
36 Cut " [l tetBox —] [
Er Copy D [‘E‘L D E-/: E% Fere I = LE] ||0]

Paste ) Get Recent Enter  Edit  Refresh  New  New Page Manage New  Publish
¥ Format Painter  Data= Sources~ Data  Queries~ Page - Visual ‘O Sh3PES ™ View~  Relationships  Measure ~

Clipboard External Data Insert View Relationships ~ Calculations  Share

x v
State/Country Name Column3
Taylor, Fred
Anderson, Bill

Becker, Paul
o B Document
Freeman, Dan

Gane, Alec Column3

Name

State/Country

Green, Ken
Peisch, Barbaa
Rios Pete
Tennison, Harry
Holwager, John
Landrum, Todd
Murciano, Bernie
Strahl, Rick
Ritter, Steve
Donnay, Roger
Lauer, Dan
Borup, Rick
Bosma, Randy
Hogan, Michael
Vinitscy, Tuvia
Tanner, Doug
Goering, Stein
Qlson, Matthew
Bean, Rick

Gehrs-Pzhl, Andreas

TABLE: Document (79 rows)
Figure 22. The Data view shows the data from the current query.

As in the previous examples, we’ll want to come back to this data and do some cool things
with it later, so let’s save this Power Bl file as SWFox_Who's_Coming.

We've seen how to get data into Power BI from three different data sources. Now let’s move
on and see some of the way we can refine the data model in preparation for creating
reports and doing data analysis.

Create the data model

The data we’ve loaded and saved so far provides a starting point but is far from where it
needs to be for useful visualizations and analysis. Power BI provides a powerful set of tools
for working with data. These tools enable you to rename columns, split columns, add new
columns, transform data types, add measures such as counts, perform calculations, apply
functions, and more. When a data model involves data from multiple queries, Power BI can
also establish relationships between tables - a task familiar to database developers.
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Microsoft refers to the process of transforming, appending, merging, and creating
relationships among tables as “shaping” the data. The end result of shaping your data is a
data model ready to be used for visualizations and analysis.

As an example, let’s work with the data we just imported from the Southwest Fox website.
This is a very simple table with three columns. The first column is the state or country. The
second column is the person’s name, formatted as a single string starting with the last
name, followed by a comma, followed by the first name. The third column is empty.

Our objective is to create two reports (visualizations) of this data. We want the first to be a
visualization of the distribution by state/country showing how many states and countries
are represented and how many people are attending from each. For the second, we want a
list we can sort by first name to see how many people share the same first name.

A couple of simple transformations gets this data in shape for our requirements. First of all,
let’s get rid of the empty third column. To do this, simply right-click on the column header
and choose Delete from the pop-up menu. Power BI asks you to confirm this is what you
want to do (see Figure 23).

StatefCountry
Taylor, Fred Sort Ascending
MTEEERT Sort Descending
Becker, Pau Claar Crrt
Clear Sort
Freeman, Dan
Copy
Gagne, Alec
s " - |
Green, Ken Copy Tal
Peisch, Barbara MNew Me|
Riog Pete New Col

Tennkon, Harry

Delete Column

Refresh Are you sure you want to delete 'Column3'?

Holwager, John E
Edit Qug

Landrum, Todd

name
Murciano, Bernie Rename

Strahl, Rick Delete
Ritter, Steve Hide in Report View
L LG Unhide Al

Lauer, Dan

Figure 23. To delete a column, right-click on it, choose Delete, and confirm the deletion.

The State/Country column contains either the name of a US state or the name of a country
if it’s not the USA. This will work fine for our purposes, because in our visualization we're
not going to distinguish between these for now - we only want to be able to see that people
are attending from “X” number of US states and “Y” number of other countries.

However, there is one thing we do need to do to the data in the State/Country column.
Looking at Figure 23, you can see there are several rows with an empty value. This is fine
for display on a web page, where it’s clear that repeated values are suppressed for better
readability. But this is not so fine for data analysis, because we don’t want empty values to
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be a separate category. What we need to do is to fill in the empty values with the data from
the row above.

Fortunately, Power BI gives us an easy way to do this. First, click the Edit Query button on
the ribbon to open the Query Editor. In the Query Editor, click in the area of the
State/Country column where you want to start replacing blank values with the value above.
In this example we want to begin by replacing the blank values for CA, so we click on
column 1 row 3. With the desired row and column selected, choose the Transform ribbon,
click the Fill button (icon with a downward-pointing arrow) and select Down from the
submenu as shown in Figure 24.

| [ - 5 | SWFox_Who's_Coming_1 - Query Editor - [m] x
Home Transform Add Column View o
% m éa Transpose Data Type: Text = :}” DE ] .A’.j/(;. Merge Columns " Statistics = Trigonometry El Date ~ Aea R
CE Reverse Rows |7 Detect Data Type !_:a2 Eﬂ - |— —l - ° 3“23 Extract = standard = 3§ Rounding 'J-' Time =
Group Use First Row Split  Format . i . . Structured RunR
By  AsHeaders = :H Count Rows Iiﬁ Rename E!fi' Column~ ~ Sz Parse~w Scientific = |z5] Information Duration Column~  Script
Table Any Colum Down Text Column Mumber Column Date & Time Column Scripts

v

Queries [1]

| B Table0

Query Settings

4 PROPERTIES
~ Name

Taylor, Fred
Anderson, Bill
Becker, Paul
Freeman, Dan
Gagne, Alec 4 APPLIED STEPS
Green, Ken

Peisch, Barbara

Rios, Pete

Tennison, Harry v X Removed Columns

2 COLUMNS, 79 ROWS PREVIEW DOWMLOADED OMN SATURDAY

Figure 24. The Transform ribbon in the Query Editor includes a control to fill in blank values.

And surprise - it doesn’t work. The Applied Steps panel shows the Fill Down step was
performed, but the blank values are still there.

This is one of many situations you may run into where Power Bl may not behave quite as
expected. 'm not exactly sure why it didn’t work, but I guessed it had something to do with
the empty-looking cells not really being empty from Power BI’s point of view.

To test this theory, | added and additional step to replace all blank values with null before
doing the fill down. Replacing values is another step that’s easy to do in the Query Editor.
Right-click on a cell in the State/Country column and choose Replace Values... from the pop-
up menu. In the Replace Values dialog, leave the Value To Find field blank and type null in
the Replace With field, then click OK (see Figure 25).
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x
Replace Values
Replace one value with another in the selected columns.
Value Te Find
Replace With
null
I- Advanced options
Figure 25. The Query Editor makes it easy to replace values. Here, blank values are replaced with a null.
Once the empty values have been replaced with nulls (see Figure 26), perform the Fill
Down function again as explained above.
| | - 5 | SWFox_Who's_Coming_1 - Query Editor - O X
Home Transform Add Column View 0
éa Transpose Data Type: Text ~ :,l_,z GD I > ’/'. Merge Columns T‘f_’ Statistics = Trigonometry E Date = El.a
% E CE Reverse Rows [ Detect Data Type !_’)a2 Eﬂ - |— —l 'Adc' ‘1\33 Extract = Standard '0_8 Rounding '\'-,‘ Time = R
Gr;yup Lf::;:g;?t“ ;E Count Rows Eﬁ Rename m' E!ﬁ' Co?up;tnv Forvmat ﬁ?ﬁ Parse ~ scientific - [z] Information Duration SC':::;L\I:-l‘trﬁrr'lafI ?EerFtL

Table Any Column Text Column Number Column Date & Time Column Scripts

Queries [1] < = Table.ReplaceValue(#"Removed A4 Query Settings

.- ABC State try - ABC Name
|@ Table 0 T 4 PROPERTIES

Anderson, Bill Name
null| Becker, Paul
null  Freeman, Dan
null Gagne, Alec
null | Green, Ken
null Peisch, Barbara
null | Rios, Pete
null | Tennison, Harry
Holwager, John
nuli | Landrum, Todd
Murciano, Bernie
Strahl, Rick
Ritter, Steve

Donnay, Roger

2 COLUMNS, 79 ROWS PREVIEW DOWMNLOADED OM SATURDAY

Figure 26. The empty values have been replaced with nulls.

This time, Power Bl recognizes the empty values and replaces them with the value from the
non-empty row above, as expected. Every row in the dataset now has a non-blank value in
the State/Country column, as shown in Figure 27.
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W | | & 5 | SWFox Who's_Coming_1 - Query Editor — O ®
Hame Transform Add Column View o
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(:E Reverse Rows [T Detect Data Tvpe !:"2 Eﬂ - r —l b * ‘1‘3‘; Extract ~ Standard “_3 Rounding ;L.‘ Time =
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By  AsHeaders+ iH Count Rows =[] Rename m' ﬁ!ﬁ' Column~ ~ SzmParse~ Scientific = |3+ Information Duration Column~  Seript

Table Any Column Text Column Number Column Date & Time Column Scripts

Queries [1] = Table.FillDown({#"Replaced Value",{"State/Country"}) Query Settings

- ABC Name -

Taylor, Fred

| P Table0

4 PROPERTIES

Anderson, Bill Name

Becker, Paul T

Freeman, Dan

Gagne, Alec 4 APPLIED STEPS
Green, Ken ST
Peisch, Barbara

Rios, Pete

Tennison, Harry

Holwager, John R

Landrum, Todd X Filled Down
Murciano, Bernie

Strahl, Rick

Ritter, Steve

Donnay, Roger

2 COLUMNS, 79 ROWS PREVIEW DOWMNLOADED OM SATURDAY

Figure 27. The Fill Down feature replaced all the empty values in the State/Country column with the value
above, so every row now has the correct value in that column.

The second transformation we want to apply is to separate the first name from the last
name. Once again, the Transform ribbon on the Power Query ribbon has a tool for this.

Start by selecting the Name column. Then click the Split Column icon on the ribbon and
select By Delimiter from the submenu. In the Split Column by Delimiter dialog, select Comma
as the delimiter and mark the check box to perform the split at the left-most occurrence of
that delimiter. Then click OK (see Figure 28).

Split Column by Delimiter

Specify the delimiter used to split the text column.

Select or enter delimiter

Comma -

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

At each occurrence of the delimiter

i+ Advanced options

Figure 28. Power Query can split one column into two based on a delimiter.
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Power Query splits the Name column into two and names them Name.1 and Name.2. The
last name was originally to the left of the comma, so it ends up in Name.1. The comma is
removed, and the first name is placed in the Name.2 column, as shown in Figure 29.

W | | & s | SWFox_Who's_Coming_1 - Query Editor - O X
Home Transform Add Column View 0
% D éa Transpose Data Type: Text = 1\)2 mn: I -A*.j/(;- Merge Columns "7 Statistics = Trigonometry E Date * A4 R
I:E Reverse Rows [ Detect Data Type !_:a2 Eﬂ @ L b ;33 Extract = standard - 8 Rounding '\L“ Time ~
Group Use First Row Split  Format - T Structured Run R
By  As Headers+ i Count Rows =[] Rename m' ﬁ!ﬂ' Column~ =~ %_:(| Parse ~ Scientific - |31+ Information Duration Column~  Seript
Table Any Column Text Column Number Column Date & Time Column Scripts

Queries [1]

| B Table 0

- ABc StatefCountry
Tayler
Anderson
Becker
Freeman
Gagne
Green
Peisch
Rios
Tennison
Holwager
Landrum
Murciano
Strahl
Ritter

Donnay

3 COLUMNS, 79 ROWS

e = Table.TransformColumnTypes(#"Split Column by Delimiter®, ' Query Settings
B B . e

4 PROPERTIES

Name

Fred
Bill ~
Paul
Dan
Alec
Ken
Barbara
Pete
Harry
John
Todd
Bernie
Rick
Steve

Roger

PREVIEW DOWMNLOADED OM SATURDAY

Figure 29. Power Query splits the former Name column into two new columns.

We have now “shaped” the data by applying transformations to get it in the form we want it
for visualizations and analysis. We could stop here, but it would be helpful to give the two
new columns more meaningful names so we can be sure to choose the name field we want

later on.

To rename a column in Power Query, simply double-click on the column header and enter
the desired column name. While we're at it, let’s also use the same technique to rename the
table (in the left hand column) from Table 0 to Who'’s Coming. The final result is shown in

Figure 30.
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Figure 30. The data is now “shaped” the way we want it for visualizations and analysis.

Note that all the steps we’ve performed have been recorded in the Applied Steps panel in
Figure 30. To save all this work, select the Home page in the Query Editor and click Close
and Apply to close the Query Editor and apply these changes to the data model. This is also
a good time to save the Power BI file again by choosing File | Save from the main menu.

Create a visualization

Now that we have the Who's Coming data in the desired format, we can begin to create
reports. In Power BI, a report is one or more visualizations stored on a page in the report
view. The idea is to combine visualizations that belong together into groups in such a way
that all the visualizations for each group can be viewed at once. To do this, each logical
grouping of visualizations can be placed on its own page in the reports view.

Let’s begin by creating a visualization showing the distribution of who's coming to
Southwest Fox by state and country. A pie chart is one appropriate type of visualization for
this kind of data. Start by clicking the pie chart icon in the Visualizations column of the
report view. This creates a placeholder on the canvas, as shown in Figure 31.
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B HS@- - Visual Tools SWFox_Who's_Coming_1 - Power Bl Desktop - o0 x
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ER Copy 7 & A2 [ image [}
Paste _, ) Get Recent Enter  Edit  Refrssh  New  MNew Page Manage New  Publish
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Clipboard External Data Insert View  Relationships  Calculations  Share

Visualizations Fields
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W  FirstName
W LastName
M State/Country

Filters

PAGE 10F 1

Figure 31. Clicking the Pie Charticon in the Visualizations column creates a placeholder on the canvas.

Now select the field you want represented in the pie chart by marking the check box next to
State/Country in the Fields panel on the right. Here’s another situation where Power Bl
doesn’t work quite the way I'd expect it to. [ expected the State/Country data to show up
immediately in the pie chart on the canvas. Instead, the lower portion of the Visualizations
column was expanded and the Legend field was populated with State/Country (see Figure
32).

Copyright 2016, Rick Borup Page 26 of 74



Introduction to Microsoft Power BI

B HS@- - Visual Tools SWFox_Who's_Coming_1 - Power Bl Desktop - o0 x
Home Modeling Format Drill Sign in [7]
B 2 3 g O -
') ~ E g
ER Copy 7 & A2 [ image [}
Paste _, ) Get Recent Enter  Edit  Refrssh  New  MNew Page Manage New  Publish
¥ Format Painter  Data~ Sources~ Data  Queries~ Page~ Visual O 5hapes~  view~ Relstionships  Measure *
Clipboard External Data Insert View  Relationships  Calculations  Share

Visualizations Fields

4« B Who's Coming

W  FirstName
W LastName
State/Country

Filters

State/Country(All)

PAGE 10F 1

Figure 32. Mark the check box for the field you want in the pie chart.

Note the in area below the Values label of the Visualizations column it says Drag data fields
here. To get the data to show up, drag the State/Country field from the Fields panel on the
far right and drop it into that area. The pie chart now appears as expected. Grab a corner of
it on the canvas and drag to make it larger and more readable (see Figure 33).

Power Bl is smart enough to know we want the pie chart to represent the count of people
in each category, as indicated by the title in the upper left hand corner of the pie chart.
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Figure 33. Drop the State/Country field into the Values area to populate the pie chart with those values.

If you want to see this data as a bar chart, be sure the pie chart is selected (you can tell by
the presence of the sizing controls on the corners and edges) and then click the bar chart
icon in the Visualizations panel. The pie chart changes to a bar chart, as shown in Figure
34.
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Figure 34. The visualization can be changed to a bar chart simply by clicking that icon in the Visualizations
panel.

Combine multiple visualizations into a report

But wait... what if we want to see the data both as a pie chart and a bar chart in the same
report? We've already said a report can contain more than one visualization. Let’s start by
changing the current visualization back to a pie chart by clicking that icon in the
Visualizations panel. Then click in the blank area of the canvas to the right of the pie chart
and click the bar chart icon. This creates a placeholder bar chart on the canvas. As we did
for the pie chart, mark the check box for the State/Country field to place it on the legend,
then drag that field into the Values area to complete the bar chart, and resize it as desired.
The two visualizations are shown side by side in Figure 35.
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Figure 35. This report has two visualizations, showing who’s coming to Southwest Fox by state and country
in two different ways.

Refining the visualizations

Our report is already in pretty good shape, but there are many things we can do to make it
more readable and more understandable. The icon that looks like a pencil® in the area
under the type-of-visualization icons in the Visualizations panel displays the formatting
controls in the lower portion of that panel. Here you can change the title and legends,
change colors, modify the background and borders, and perform other formatting functions
on the visualizations.

The current title of both visualizations is Count of State/Country by State/Country. Using
the formatting controls, let’s change that to Southwest Fox Attendance by State/Country. We
can also change color of the title font to Orange and increase the font size from 8pt to 14pt.
The visualizations can be resized and move around as desired to make them fit. Finally,
let’s rename this report from Page 1 to SWFox Attendance by State/Country. Renaming a
page tab in Power Bl is just like renaming a spreadsheet tab in Excel - simply double click
on the tab and enter the desired name.

The end result is shown in Figure 36.

1 The icon changed to a paint roller in the August, 2016 update. Other things may have changed as well.
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Figure 36. Use the formatting tools to change the title text, font size, and font color. The report has also been
renamed to SWFox Attendance.

These are but two of the many types of visualizations that can be generated, and they
demonstrate only a few of the many types of formatting that can be applied. Now that
you’ve seen the basic techniques and learned where to find the controls, I encourage you to
explore further on your own. This is a good time to save your Power BI file again, too.

Adding a second report

Now let’s add a second page to this report. Click the + sign next to the page tab at the
bottom to open a second page, then change the name of this page to SWFox Attendance by
First Name.

To create the visualization we want, we need the data to be in order by first name. Open the
Query Editor, click on the arrowhead on the FirstName column header and choose Sort
Ascending. Be sure the Select All check box is marked (see Figure 37). Repeat this
procedure on the LastName column as a secondary sort field. The data are now sorted by
first name and then last name. Click Close & Apply to close the Query Editor and apply this
sort order to the data model.
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Figure 37. Use the Query Editor to sort the data.
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Back in the report view, use the filter area in the Visualizations panel to create a filter to
show only items when the value is greater than 1 - i.e., when there is more than one
attendee with the same first name. (see Figure 38). Click Apply filter.

Visualizations

oming

FirstName
LastName

W  State/Country

Count of FirstName(All) »~

Show items when the
value:
is greater than

1

Qor

@ And

Figure 38. Create a filter to reduce the amount of data shown in the visualization.
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Now create a column chart to visualize this data. After applying a few formatting steps as
we did in the earlier example, we get the result shown in Figure 39.

Andreas Dan Doug Fred Paul Randy Rick

‘ SWFox Attendance by State/Country SWFox Attendance by First Name |

Figure 39. This column chart is derived from data sorted by first name and filtered to values greater than 1.

There main purpose of this example was to demonstrate how to add a second page to a
report, how to sort data, and how to use a filter. As a side benefit, we discovered that if we
run into somebody at the conference whose name we don’t know, our best chance of being
correct is to guess “Rick”.

Extending the data model

Sometimes you need to manipulate the data model beyond simple data transformations in
order to shape it for the report(s) you want. The following examples illustrate how to add
new columns to a table and how to combine data from more than one source. Power BI
provides tools that enable you to do both of these things, and more.

Adding columns

The Who’s Coming table in our Southwest Fox attendance examples contains a single
column for State/Country. Suppose we’d like to be able to create reports that separate U.S.
states from other countries. That would be easy if there were one column for country and
another for state. How could we do that?
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A first thought might be to split the existing State/Country column into two separate
columns, like we did when we split the original Name field into last name and first name.
However, we can’t do that on the State/Country column because each row contains either
the name of a country or the abbreviation for a U.S. state, but not both. In order to end up
with one column for U.S. state and another for country, we can use Power BI’s New Column
feature.

With the Who’s Coming table visible in the Data view, select the Modeling ribbon and click
the New Column control. Power Bl adds a new, blank column and displays a field at the top
where you can enter the data analysis expression (DAX) to specify the values. This is much
like the expression editor in Excel, except that you use data analysis expressions instead of
Excel expressions.

We want the values in this first of two new columns to be the country. We can use the
length of the value in the State/Country column to determine what kind of value it is: State
abbreviations are always exactly two characters long, while country names are longer.
Using this knowledge, we can construct an IF statement to populate the new column with
“USA” if State/Country contains a State name, or otherwise with the name of the country.

W H % & &~ 5 | SWrox_Who's_Coming_3 - Power Bl Desktop — O x
Home Modeling Signin -~ @
Data Type: Whole Number ~  Home Table: o®
LEgl \ t @7 Q
Format: - Data Category: Uncategorized =
Manage New  Mew  MNew Sort By Manage View As

Relstionships  Measure Column Table Column~ $ ™ % * . |Auto I Default Summarization: Sum ~ Roles  Roles

Relationships Calculations Sort Formatting Properties Security

x v Column = if{ len('Who''s Coming'[State/Country]) = 2, "USA", 'Who''s Coming'[State/Country]) Fields

State/Country  lastName  FirstName
Wikon
Gagne Alec
5 Al
== = Bf Who's Coming
Papillon Alexandre

Gehrs-Pahl  Andreas I Column

Andreas FirstName
Gil Bali LastName
Peisch Barbara State/Country
Murciano Bernie
Anderson Bl
Pierce Bob
Drakos Babby
Newman Chad
Waud Charles
Warrell Charlie
McGuinnes  Chris
Isberner Christian
Wollenhaupt  Christof
Wiernik CHff
Bartlert Crystal
Freeman
Lauer
McGuire
Hanna
Smith
Hennig
Tanner
Degado
Sefe

TABLE: Who's Coming (79 rows) COLUMN: Column (1 disfinct values) UPDATE AVAILABLE (CLICK TO DOWNLOAD)

Figure 40. Use the data analysis expression (DAX) language editor to specify the contents for a new column.

Figure 40 shows new column before it’s populated, along with the DAX expression in the
expression field. Power Bl automatically inserts column = to begin the expression. The
expression editor has full Intellisense capabilities, making it easy to work with even if you
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don’t know DAX. In Power B], as in Excel, you can point to the row or column containing the
value you wish to insert into the expression.

In this case, we want an IF expression. The IF expression in DAX is like an immediate IF in
Visual FoxPro and other languages - if some condition is true, use one value, otherwise use
another value. In this example we want to insert the value “USA” if the length of the value in
the State/Country column is 2, otherwise we want to insert the State/Country value itself.
The completed expression is shown in Listing 1.

Listing 1. DAX expressions are similar to Excel expressions. This one inserts “USA” if the value in the
State/Country column is 2 characters long, otherwise it inserts the State/Country value.

column = if( len( 'Who''s Coming'[State/Country]) = 2, "USA", 'Who''s
Coming' [State/Country])

When the expression is complete, click the check mark icon to the left of the expression
field. Figure 41 shows the Who’s Coming table after the values have been inserted and the
new column has been renamed to Country.

i EH % o &~ < | SWFox Who's Coming_3 - Power Bl Desktop — m} x
Home Madeling signin -~ @
Data Type: Text = Home Table: o®
L ‘ ? ) w’ Q
Format: Text v Data Category: Uncategarized ~
Manage Mew  New MNew  SortBy Manage View As

Relationships  Measure Column Table  Column~ $°~ % * .i|Auto I Default Summarization: Do Not Summarize *  poles  Roles

Relationships Calculations Sort Formatting Properties Security

Country = if( len('Who''s Coming'[State/Country]) = 2, "USA", 'Who''s Coming'[State/Country]) Flelds

StatefCountry  LasiName  FirstName
Wikon
Gagne Alec
Sosa Alex
‘Who's Coming
Papillon Aleandre
i

Gehrs-Pahl  Andreas =
FirstName

Herdt Andreas
Gil Bdi
Peisch Barbara

LastName
State/Country

Murciano Bernie
Anderson Bl
Pierce Bob
Drakos Bobby
Newman Chad
Waud Charles
Warrell Charlie
McGuinness  Chris
Isberner Christian
Wollenhaupt Christof
Wiernik CHff
Bartett Crystal
Freeman Dan
Lauer Dan
McGuire Darragh
Hanna Dave
Smith Deek
Hennig

Tanner

Delgado

Sefe

TABLE: Who's Coming (79 rows) COLUMN: Column (1 di: values) UPDATE AVAILABLE (CLICK TO DOWNLOAD)

Figure 41. The new column has been renamed Country and the values were inserted by the DAX expression.

In the same way, we can add a new column for State name. The DAX expression for this
column inserts the value from the State/Country column if its length is 2 (see Listing 2).
Otherwise, it inserts a blank value into the new State column, because this data does not
contain any state or region names for other countries.

Copyright 2016, Rick Borup Page 35 of 74



Introduction to Microsoft Power BI

Listing 2. This DAX expression inserts the value from the State/Country column into the new State column if
the length is 2, otherwise it inserts a blank value.

State = if( len( 'Who''s Coming'[State/Country]) = 2, 'Who''s Coming'[State/Country],
" ll)

The table now contains two new columns, one for Country and the other for State, as
shown in Figure 42. The State column contains blank values for countries other than the
USA. We can filter thse out when we create reports.

| EH % ¢ ©- 5 | SWFox_Who's_Coming_3 - Power Bl Desktop - [m] x
Home Modeling Signin a o
: Text ~ 2 A
LEI IJ ﬂ m Data Type: Text Home Table :.v- Q
Format: Text ~ Data Category: Uncategorized ~
Manage New  Mew MNew  SortBy B N < Manage View As
Relationships  Measure Column Table  Column~ $- % + fAuto I Default Summarization: Do Not Summarize = Roles  Roles
Relationships Calculations Sort Formatting Properties Security

State = if(len('Who''s Coming'[State/Country]) = 2, 'Who''s Coming'[State/Countryl, "") Fields

State/Country LastName FirstName
Wikon Alan usa
Gane Alec usa
Sosa Alex Panama B Who's Coming
Papillon Alexandr e Haiti

Gehrs-Pahl  Andreas usa f# Country

Herdt Andreas Germany FirstName
Gil Bali Canada LastName

Peisch Barbara usa IF? State

Murciano  Bernie UsA State/Country

Anderson Bl UsA
Pierce Bob usa
Drakos Bobby usa
Newman Chad UsA
Waud Charles

Warrell Charlie usa
McGuinness  Chris usA
Isberner Christian

Wollenhaupt Christof

Wiernik CHff usa
Bartktt Crystal

Freeman usa
Lauer usa
McGuire Ireland
Hanna usa
Smith Canada
Hennig Canada
Tanner usa
Delgado Panama
Sefe i usA

TABLE: Who's Coming (79 rows) COLUMN: Column (1 disfinct values) UPDATE AVAILABLE (CLICK TO DOWNLOAD)

Figure 42. The Who's Coming table now contains two new columns, one for County and the other for State.

With this data now in place, we can create reports by country separately from reports by
state. Figure 43 uses a map visualization to show attendance by country, while Figure 44
shows attendance by state for U.S. attendees. Maps have a lot of cool features. We'll see
more about them later on.

The control at the upper left in Figure 43 is called a “slicer” control. It enables you to filter
the data on the fly by selecting one or more values - in this case, countries.
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Country By Country, Highest to Lowest
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Figure 44. This report shows two possible visualizations based on state. Rows with a blank value have been
filtered out.

Appending data

If there is another source of data that you want to include in your data model, and if that
data is in exactly the same format as an existing table, Power Bl can append the data from
the second table to the data already in the first. This is directly analogous to using APPEND
FROM in Visual FoxPro, or doing a SELECT * ... UNION SELECT * in SQL. The target table
ends up with all of its original rows plus all of the rows from the table being appended.
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Earlier, we pulled data into Power BI from the CSV version of the Northwind customers
table. Open the Northwind_Customers.pbix file from the session downloads and select the
data view in Power BI. This displays all the data in the customers table, which at the
moment is the only table in this Power Bl data model. You can confirm this in a couple of
ways: the customers table is the only one listed in the Fields panel, and if you select the
relationships view you'll see there’s only one table.

The session downloads also contain a file named customers_2.csv. This data in this file are in
the same format as the data in customers.csv, and it has one row of data not found in
customers.csv. If we want combine the data into a single dataset, we can append the new
data to the customers table. Start by using Get Data to bring customers_2.csv into the data
model, and select Edit. If Power Bl did not automatically promote the first row to headers,
do so now. The data should look like Figure 45.

| H - = | Northwind_Customers_from_CSV - Query Editor — [m] x

Home Transform Add Column View o
=X D ﬁ D [E [‘j’ EP: Properties u = ? . | 1 % Data Type: Text = ﬁ
Ll A *~ [} Advanced Editor '=,|, [ Use First Row As Headers

Close & New Recent  Enter Data Source Manage Refresh Manage Reduce b Split  Group 1 Combine
Apply~  Source ™ Sources~ Data Settings Parameters~ Preview~ [] Manage = Columns ~ Rows ™ Column~ By »Replace Values -

Close Mew Query Data Sources  Parameters Query Sort Transform

Queries [2] < Query Settings

i - B . B o i B
@ customers Ac companyname - A’¢ contactname - A’ contacttitle ﬂ Ac address 2 PROPERTIES
Scandi Imports Rick Borup Owner 201 M. State §
cus 2

s 2 Name

4 APPLIED STEPS
Source
Promoted Headers
X Changed Type

11 COLUMNS, 1 ROW PREVIEW DOWMLOADED AT 3:35 PM

Figure 45. The structure of the customers_2 table is identical to the structure of the customers table.

While still in the Query Editor, locate the Combine button at the right of the Home ribbon, as
shown in Figure 45. The Combine button opens a drop-down menu with three choices:
Merge Queries, Append Queries, and Combine Binaries. If your Query Editor window is wide
enough, you won'’t see the Combine button; instead, you’ll see those three choices as
individual selections on the ribbon.

We want to append the data in customers_2 to the data already in customers. Click on the
customers table name in the Queries column in the Query Editor to select it as the “to” side
of the append, then select Append Queries from the Combine menu. This opens the Append
dialog shown in Figure 46. Mark the radio button for Two tables and select customers_2 as
the “from” table in the drop-down list under Table to append.
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Appenad

# Two tables Three or more tables

Takle to append

customers (Current)

customers_2

Cancel

Figure 46. The Append dialog specifies the table(s) to append to the currently selected table.

Click OK to perform the append. If you scroll down to the bottom of the data, you’ll see the
new row has been appended. Click Close & Apply to close the Query Editor and apply the
changes to the data model.

Return to the data view, and note that the customers table is still the only table in this data
model. We used the Append Queries feature to append the data from customers_2, but we
did not add the customers_2 table itself to the data model. The new row is at the bottom of
the table, so the table is no longer in order by customer ID. If this is important, you can use
the Query Editor to sort the data by customer ID or you can deal with it later when creating
reports.

Merging data

Often there will be data in other data sources that you’d like to combine with data already
in a Power Bl model. For example, as you can see in Figure 47, the Northwind customers
table contains customer identification and address information but it does not contain any
sales data. Sales by customer is something we’d be interested in modeling and visualizing,
so how do we combine customer data with sales data into a model for reports?
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| £~ 5 | Northwind_Customers_from_CSV - Power Bl Desktop - [m] X

Home Modeling Sign in [7]
Cut D D D E-/j [‘% Text Box LE] 1!'(')]

E copy Image
Paste i Get  Recent Enter Edit  Refresh  Mew HNew Page Manage Mew Publish
Format Painter  pata~ Sources+ Data  Queries~ Page~ Visual Shapes View Relationships ~ Measure »
Clipboard

External Data Insert View Relationships  Calculations  Share

Fields

address i postalcode
Oberestr. 57 12209
MéxcoD.F. 05021

Alfreds Futterkisze Maria Anders Sales Representative

Ana Trujillo Emparedadosy helados  Ana Trujilio Owiner Avda. delaConstitucion 2222
Mataderos2312 México D.F 05023

120 Hanower Sq. London Wal1DP

Antonio Moreno Owner
Thomas Hardy

Christina Barglund Order Administrator

Artonio Moreno Taqueria
a 4 B customers
Around the Horn Sales Representative

address

Berglunds snabbkip Berguusvagen 8 Luled 5958 22

Mannheim 58305 ity)
companyname

Forsterstr. 57
24, place Kléber
¢/ Araquil, 67 Madr id 28023

Blsuer See Delkatesen HannaMoos Sales Representative

Blondesdddl pére et fils FrédérigueCiteaux  Marketing Manager Strasbourg 67000

contactname

Bolido Comidas preparadas Martin Sommer Owiner

contacttitle

Bon app' Laurence Lebihan Owner 12, rue des Bouchers Marseille 13008

Bottom-Dollar Markets Eleabeth Lincoln  Accounting Manager 23 Tsawassen Blvd. Tsawassen C TIFEMA ¢ country

B's Beverages Victoria Ashworth Sales Representative Fauntleroy Circus London EC2 5NT customerid

Cearrito 333
Sierras de Granada 9993
Hauptstr. 29 Bern 3012

BuenosAires 1010 2 fax
México D.F. 05022 phone

postalcode
05432043 region

CactusComidas para llevar PamicioSimpson  Sales Agent

Centro comercial Moctezuma Francisco Chang Marketing Manager

Chop-suey Chinese Yang Wang Owiner

Comércio M ineiro Pedro Afonso Sales Associate Av. doslusiadas, 23 SaoPaulo

Consolidated Holdings Elizabeth Brown Sales Representative Berkeley Gardens 12 Brewery London WX1 6LT

Drachenblut Delikaessen Sven Ottlieb Order Administrator ‘Wakerweg 21 Aachen 52066

Du monde entier Janine Labrune Owner

Sales Agent

67, rue des Cinquante Otages Nantes 44000

Eastern Connection Ann Devon 35 King George London WX3 6FW

Ernst Handel Roland Mende! Sales Manager Kirchgasse 6 Graz 8010

Familiz Arquibaldo AriaCruz Marketing Assistant RuaOrés, 92 SaoPaulo

FISSA Fabrica Inter. SalchichasS.A.  Diego Roe Accounting Manager €/ Moraizarzal, 86 Madr d

Folies gourmandes Martine Rancé Assistant Sales Agent

Folk och f&HB

184, chausée de Tourna Lile

Maria Larson Owner Akergatan 24 Brécke

Frankenversand Peter Franken Marketing Manager Berlner Platz 43 Munchen

France rezauration CarineSchmitt Marketing Manager 54, rue Royale Nantas

Franchi S.p.A. Paolo Accort

FuriaBacalhau e Frutos do Mar Lino Rodr guez

Galerfa del gagtrénomo Eduardo Saavedra

Sales Representative
Sales Manager

Marketing Manager

ViaMonte Bianco 34

Jardim das rosasn. 32

Rambiz deCatalufia, 23

Torino
Lisboa

Barcelona

TABLE: customers (91 rows) COLUMN: address (91 disfinct values)

Figure 47. The Northwind customers table as seen in the data view.

The Northwind database contains a number of tables and views. The ones we're interested
in here are the customers table, the orders table, and a view named order_subtotals. To use
this data in Power BI, we simply open these in VFP and export them as CSV files. These
three CSV files are included in the session downloads.

The data model already contains the customers table, so let’s begin by adding the orders
table and the order_subtotals table from their corresponding CSV files. Use the Get Data
procedure to do this, as demonstrated earlier, using the Edit button instead of the Load
button so we can edit the data before loading it.

We want to make at least one change to the data in the orders table before loading it.
Looking at Figure 48, you can tell by the 123 symbol in the orderid column header that
Power BI treated it as a number field because it contains only numerals. This is natural but
not what we want. There will never be any calculations done on the order ID field, and we
don’t want Power BI to sum it, so we want to change the data type to text.
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Figure 48. The orderid field in the orders table comes in as a number field, but we want it to be text.

You can change a column’s data type by using the Data type control on the Transform
ribbon, or by right-clicking on the column header and selecting Change type from the pop-
up menu. Click Close & Apply after changing the data type of the orderid field to text.

Get the order_subtotals CSV file in the same manner, using Edit instead of Load. This table
has only two columns, orderid and subtotal. Change the data type of the orderid field to text,
like we did in the orders table. The subtotal field comes in as a decimal number, as shown in
Figure 49. The subtotal field comes in as a decimal number; the column header shows a $
after changing it to fixed decimal. In the Northwind database, this field is data type
currency and contains a calculated value that includes a discount, meaning there might be
more than two decimals. For our purposes, we only care about dollars and cents, so let’s
change the data type of the subtotal column in this query to fixed decimal and round the
value to two decimals using the control on the Transform ribbon.
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W | H & - < | Notthwind_Customers_from_CSV - Query Editor - O *
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Figure 49. The subtotal field comes in as a decimal number; the column header shows a $ after changing it to
fixed decimal.

Back in the data view, note that the Orders and Order_subtotals tables are now listed in the
Fields panel. Select the Order_subtotals table and take a look at the data in the subtotal
column. Although we changed the data type to fixed decimal, the data is not formatted to
always show two decimals. If desired, we can change this using the Format control on the
Modeling ribbon. With the Modeling ribbon selected, click on the subtotal column header,
then set change the number of decimals from Auto to 2, as illustrated in Figure 50. Use the
Format control on the modeling toolbar to set the subtotal field to always show 2 decimals..
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B H% & @- = | Northwind_Customers_from_CSV - Power Bl Desktop - m} ®
File Home Modeling signin -~ @
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Manage New  MNew Mew  SortBy ; Y - _ Manage View As
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x Fields

orderid
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contacttitle
country
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B Order_subtotals

B Orders

TABLE. Order_subtotal ) COLUMN: sublotal (795 disfinct values)

Figure 50. Use the Format control on the modeling toolbar to set the subtotal field to always show 2
decimals.

Now that we’ve performed some basic transformations, let’s start looking at the
relationships between these three tables. The customers table contains a primary key field
for customer ID, along with several columns for location and contact information. The
orders table has a unique order ID as its primary key and stores the customer ID as a
foreign key to customers. The orders table also has columns for order dates, ship dates, and
shipping destination, among others. The order-subtotals table has only two columns: the
order ID column is a foreign key to the orders table, and the subtotal column is the sub-total
of all items for that order. It’s called a sub-total instead of a total because it does not include
shipping, so the value does not represent the final order total as invoiced to the customer.

Figure 51. The Power Bl relationships view shows the tables in the data model and the
relationships between them. Hovering the mouse over a relationship line reveals the
column names used to create the relationship.show the three tables in this data model as
seen the Power Bl relationships view. The relationships view will be very familiar to VFP
and other database developers. It looks a lot like the Database Designer in Visual FoxPro,
providing a graphical representation of the table names, the columns each table contains,
and line representing the relationships between tables.
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In the relationships view, you can move the tables around and adjust their size as desired,
just like in the VFP Database Designer. In Figure 51, the three tables have been arranged
side-by-side and their height has been adjusted to show all the columns in each table.

In this example, Power BI has been smart enough to figure out the relationships between
these three tables on its own, based on the column names they have in common. The
relationship lines show a one-to-many relationship from customers to orders, and a one-to-
one relationship from orders to order_subtotals. It's not immediately evident which
columns are the basis for the relationship, but this is revealed when you hover the mouse
over the relationship line. Figure 51 shows the mouse pointer hovering over the
relationship line between customers and orders, which causes Power BI to draw a box
around the column names used to form the relationship.

F customers F Orders

customerid orderid

companyname customerid

contactname employeeid

contacttitle orderdate _
address requireddate orderid

city shippeddate %, subtotal

region shipvia

postalcode freight

country shipname

phone shipaddress

fax shipcity
shipregion
shippostalcode
shipcountry

Figure 51. The Power Bl relationships view shows the tables in the data model and the relationships between
them. Hovering the mouse over a relationship line reveals the column names used to create the relationship.

If Power BI did not automatically detect any relationships, or if you want to add, edit, or
delete any of them, you can use Power BI's Manage Relationships feature to do so.

Visualizing the data

The visualization we have in mind for this data model is to represent total sales by country.
Looking at Figure 51, you can see the relationships create a link from the customer ID in
the customers table to the sub-total in the order_subtotals table, using orders as a join table.
This give us everything we need to create a report using country column from the
customers table and the subtotal column from the orders table.

Now it's time to have some fun and create some cool visualizations. One of the simplest
ways to visualize two-dimensional data like this is with a bar chart.
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Switch to the report view and initiate the visualization by clicking on the bar chart icon
(top left icon). Select the customers table in the Fields panel and open the drop-down
control to see the columns in that table. Drag the country column from the Fields panel and
drop it on the new (currently empty) bar chart on the report canvas. Alternately, you can
drop it on the area that says Drag data fields here under the Axis label in the Visualizations
panel. Either way, this establishes country as the Y axis for the bar chart.

Next, drag the subtotal column from the Fields panel and drop it into the space marked
Drag data fields here under the Value label in the Visualizations panel. This establishes the
values for the X axis. Note the summation sign to the left of the subtotal column name in the
Fields panel, indicating this value will be summed. Finally, grab the lower right corner of
the bar chart and drag it to fill the available space in the canvas. The result is illustrated in
Figure 52.
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Figure 52. This bar chart visualizes total sales by country.

Hovering the mouse over any of the bars reveals the country name and total sales for that
country. For example, hovering over the bar for Canada reveals $50,196.30 in total sales to
customers in that country, as illustrated in Figure 53.
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Figure 53. Hovering the mouse of an element of the chart reveals the detail behind it.

By default, the data in the bar chart are sorted alphabetically by country. Suppose we’'d
prefer to see the data sorted by total sales. Power Bl makes this easy - simply click the
ellipsis control in the upper right corner of the chart and choose Sort By subtotal.

While a bar chart is one way to visualize this kind of data, we can do better. Power BI can
generate a couple of different kinds of maps to visualize geographic data like we have here.
We could add a map to the same page as the bar chart, but I'm working with an artificially
small canvas here to make the figures more readable so I'll add a second page to the
reports view and create a map there.

One type of map is the filled map, which uses color saturation to illustrate relative values -
lighter is lower, darker is higher. On Page 2 in the report view, click the Filled map icon
(left-most icon on the fourth row). From the Fields panel, drag the country column of the
customers table to the Location field, and drag the totalsales column to the Color saturation
field. Power BI creates a map in which each country to which there were sales is shaded
darker or lighter depending on the amount of total sales. As with the bar chart, hovering
over a data area reveals the details, as illustrated in Figure 54.
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Figure 54. The filled map visualization shades the data points and uses color saturation to indicate relative
values.

There is another type of map that’s useful for this kind of data. Instead of shading the entire
country, it draws a circle on top of it. Larger circles represent higher values while smaller
circles represent lower values.

A cool feature of Power Bl is that you can instantly switch from one type of visualization to
another. With the filled map selected, as in Figure 54, click the globe-shaped icon fourth
from the left in the third row. The visualization changes to represent the data with shaded
circles, as shown in Figure 55.
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Figure 55. This type of map visualizes the data using filled circles whose sizes correspond to the data values.
As with the other charts, hovering the mouse over a data point reveals the values.

If you thought that was cool, it gets even better. You can zoom in and out on these maps to
focus on certain areas and see the data in more detail. This is especially important on a map
like we see in Figure 55, where there is a cluster of overlapping data points in Europe and
Scandinavia.

Use the mouse wheel to zoom in on Europe and Scandinavia. Drag the map around in the
visible portion of the report and center it as desired. The data points are overlaid on Bing
maps, so the more you zoom in the more geographic detail (cities, towns, highways, etc.)

will be revealed as well. Figure 56 shows the map zoomed in and centered on Europe.
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Figure 56. Use the mouse wheel to zoom in and out, and drag the map around to center the view as desired.

Another type of visualization is the matrix. A matrix helps people quickly see the actual
values in the data model. Let's add another new page to this report and create a matrix
view of this data. Click the matrix icon (right most on the third row), drag the
customers.country column to the Rows field and drag the order_subtotals.subtotal column to
the Values field. Use the Edit controls to change the font size from 8pt to 14pt and adjust
the width of the columns to display all the values without truncation. By default, the rows
are in alphabetic order by country name. The result is shown in Figure 57.
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Figure 57. The matrix visualization shows the total orders by country.

In order to make the visualizations big enough to show up well in the screenshots, I've been
using a separate report page for each of them. This is not necessary, and in fact one of the
nice things about a report is that you can arrange multiple visualizations on a single page.
Figure 58 shows one possible way to represent all three visualizations on a single report
page after adjusting font sizes, modifying titles, and adding a text box at the top.
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Figure 58. A report page can contain multiple visualizations.

Looking at the rows of icons in the Visualizations panel, you can see how many different
kinds of visualization Power BI can create. Pie charts, bar charts, maps, and matrix displays
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are only a few of them. The one(s) you choose for your own visualizations will depend in
part on the type of data you're working and in part on your intended audience. Executives
typically want summary information so they can grasp the “big picture” at a glance, while
analysts usually want more detailed data they can dig into. The purpose of the preceding
examples was to demonstrate the mechanics of shaping a data model and creating
visualizations from it. Armed with this knowledge, you can go on to explore and to create
your own visualizations from your own data.

Publishing to Power Bl Online

Once you have created your reports the way you want them in Power BI Desktop, you can
publish them to the Power BI Online service. We can demonstrate how this works using the
Northwind Sales by Country report we just finished building in Figure 58.

Begin by clicking the Publish icon on the Home ribbon in Power BI Desktop. If you do not
have a Power BI Online account or are not signed in, you are prompted to take care of that
now (see Figure 59).

Sign in to Power B

You need to be signed in to the Power Bl service.

eed a Power Bl account®

Sign in Cancel

Figure 59. You need to sign in to your Power BI Online account before you can publish to it.
After signing in, Power BI Desktop will spin for a while and display a message as it

publishes your file online (see Figure 60).

Publishing to Power Bl

i Publishing 'Morthwind_Sales_by_Country.pbix' to Power Bl

Figure 60. Power Bl Desktop displays a message while it's publishing your file to Power BI Online.

If publishing is successful, you’ll get a message saying so (Figure 61).
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Publishing to Power BI
Success!

Open 'Northwind Sales by Country.pbix’ in Power Bl

Get Quick Insights

Got it

Figure 61. Power BI displays a success message after publishing your report.

In my experience, clicking either of the two links takes you to the same place, which is the
Web page where you can access your Power Bl Online account in a browser. The base URL
for accessing your Power Bl Online account is https://app.powerbi.com. Once you've
signed in, the URL is https://app.powerbi.com/groups/me/dashboards.

Power BI Online looks like a blank canvas when you first sign in (see Figure 62). The data
and reports we just published are there, but the navigation panel on the left is collapsed by
default.

i) Power BI x4+ — [m]
&< O & powerbi.com 3w = :/_ @

¥ Suggested Sites ¥ Web Slice Gallery [ Bing

Power Bl

Figure 62. Power BI Online looks like a blank canvas when you first sign in.

Click the hamburger menu icon at the top of the left-side navigation panel to view the
contents of your workspace. Your dashboards, reports, and datasets are displayed in and
can be selected from the navigation panel. The Northwind_Sales_by_Country dataset and
report we just published are listed, as shown in Figure 63.
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Figure 63. Your dashboards, reports, and datasets are displayed in the left-side navigation panel.

You can view and work with your reports in Power BI Online in much the same way you
did in Power BI Desktop. Click on Northwind_Sales_by_Country under Reports to open the
report. All four pages of this particular report are there and appear exactly as they do in
Power BI Desktop. The same interactive functionality is there, too — hover the mouse over a
data point and the value is displayed, as shown in Figure 64.
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Figure 64. In Power BI Online the report looks and responds interactively the same as it does in Power BI
Desktop.

Creating a dashboard

The next step is to create a dashboard. Whereas all the visualizations in a report come from
the same dataset, a dashboard enables you to combine content from different reports and
datasets, and optionally from other sources as well, to form a single, coherent presentation.

Dashboards comprise one or more tiles. You can create a tile on a dashboard by pinning an
element from a report, or by using controls to create a new tile of a different type. A pin
icon appears on a report element when that element is selected.

Look at Figure 64 and observe the pin icon at the upper right of the map. Click this icon to
pin the report element to a dashboard. Because we have not created a dashboard yet,
Power BI prompts us to do so ( Figure 65).
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Select an existing dashboard or create a new one,
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Cancel

Figure 65. You can pin a report element to a dashboard to form a tile on that dashboard.

Let’s name this dashboard Northwind Sales. Enter that name in the field provided and click
the Pin button. Then select the newly created dashboard in the navigation panel. At first,
the dashboard looks like Figure 66.
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Figure 66. The map element from the report has been pinned to the new dashboard.

The map is now a tile on this dashboard. There are many things you can do with it. Clicking
on the tile takes you back to the report from which it was pinned. Hovering the mouse over
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it reveals a Focus Mode icon and a hamburger menu at the upper right. Clicking the Focus
Mode icon expands the tile to fill the available viewing area and enables interactions such
as zooming in and out. The hamburger menu overlays the tile with a visual menu of choices,
including the ability to edit the tile details. In the Tile details dialog (Figure 67) you can
change the title, add a subtitle, and cause the tile to display the last date and time the data
was refreshed, and set a custom link.
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. > bing 82016 Miorosaft Corporation 812018 HE ~ Display last refresh time
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URL *

Apply Cancel
71 Get Data

Figure 67. Use the Tile details dialog to make changes to the title and other settings.

Another very cool feature of dashboards is natural language query. Start typing in the Ask a
question about your data field. Power BI guides you with an Intellisense-like feature that
helps you ask the question in a way it can understand and respond to. For example, if we're
interested in total sales in the USA, we can begin by typing “What are total...” and Power BI
displays a list of the things it can total. We might want to say “sales” but in this dataset the
sales totals are in the field named subtotal, so that's what we need to use.

As soon as we've typed “What are total subtotal...”, Power Bl displays the overall total. If we
continue and finish the query with “... in the USA”, Power BI responds with the answer
we're looking for, as shown in Figure 68.
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Figure 68. Power Bl can answer natural language queries.

The format of the visualization in the dashboard tile at the moment is static. The bar chart
in the report is currently sorted by total sales (the subtotal field) from highest to lowest. If
we pin the bar chart to the dashboard and then change the sort order in the report to sort
alphabetically by country, the sort order of the bar chart tile on the dashboard does not
change.

If we want changes in the report to be reflected in the dashboard, we can pin a report page
to the dashboard as a live tile. To demonstrate this, select the Northwind_Sales_by_Country
report, select Page 4, and click Pin Live Page at the top. To differentiate this dashboard from
the first one, let’s name it Northwind Sales - Live, as shown in Figure 69.

Copyright 2016, Rick Borup Page 57 of 74



Introduction to Microsoft Power BI

Pin to dashboard
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(3} Pin live page enables changes to reports to appear
in the dashboard tile when the page is refreshed.

Pin live Cancel

Figure 69. When a report page is pinned to a dashboard as a live tile, the tile is updated when the report is
refreshed.

Having pinned the page as a live tile, we can now edit the report, change the sort order of
the bar chart to country from A to Z, change the title of the bar chart to Alphabetic Order, by
Country, and save the changes. Returning to the live tile on the dashboard, we can see that
it now also shows the bar chart in the new sort order as shown in Figure 70.
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Figure 70. The bar chart on the live tile in the dashboard reflects the changes made to the report.

Sharing your dashboard

You probably didn’t go to all the trouble to create a great dashboard solely for your own
benefit. The real value in a dashboard is the ability to share it with others. Power BI
provides a mechanism for sharing your dashboard by distributing a link to its location in
Power BI Online.

With your dashboard selected in your browser, click the Share icon at the upper right on
the toolbar. This opens the Share Dashboard dialog, from which you can invite others to
view your dashboard and control who has access.

The Share Dashboard dialog has two pages. The one named Share is where you create an
invitation to another person to share your dashboard. Access to dashboards is granted by
email address. To invite another person to share your dashboard, you add their email
address to your access list.

It's worth noting that the people with whom you want to share your dashboard need to
have a Power Bl account of their own. If you have a Power BI Pro account and want to
share features that require a Pro account, the people you share with will need to have a
Power BI Pro account, too. Otherwise, a free account is all they need.

On the Share page of the Share Dashboard dialog, enter the email address of the person
with whom you want to share your dashboard. The two check boxes at the bottom
determine whether you want the other person to be able to re-share the dashboard, and
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whether you want Power BI to send an email notifying the person they’ve been invited to
share. You can include an optional message if you want Power Bl to send an email
invitation.

1 Morthwind Sales - Live - X - - (m]
&~ = O ‘ 8 powerbi.com jf{ | = :/_ @
¥t Suggested Sites  Yr Web Slice Gallery [ Bing

Power Bl Northwind Sales - Live S| el ¥ ? (] .

Share dashboard
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jel |
@ Show: All content
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() Recipients will have access to the same data, reports, and workbooks as you have in
this dashboard, unless their access is restricted by row-level security defined for the

Northwi dataset Learn more

E Datasets
~ Allow recipients to share your dashboard

Northwind_S
~ Send email notification to recipients

Cancel
71 Get Data

Figure 71. You can share your dashboard with other people.

You can share your dashboard with people inside or outside of your organization. Power BI
determines if they are outside your organization by their email domain name. You can
invite more than one person at the same time by entering multiple email addresses. After
filling in at least one email address and marking the other options as desired, click the
Share button. Power Bl displays a Success message when the operation is complete.

Now click the Share icon again and this time select the Access page. Here you can see the list
of people who have access to your dashboard, along with its URL. You can also use this
page to control whether someone can re-share the dashboard, and to stop sharing the
dashboard with someone.

All of the Power BI Online work here has been done under an account I set up for this
session under the name of Guy Fox, who has an email address in my company domain.
Figure 72 shows that this dashboard is owned by its author, Guy Fox, and is shared with
me at my company email address. Because the Send email notification to recipients check
box was marked, I received an email informing me the dashboard had been shared with me
and providing the link to accept the invitation and view the dashboard.
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Figure 72. Use the Access page of the Share dashboard dialog to view and control who has access to your
dashboard.

When you share a dashboard, everyone you share it with can view and interact with it but
they cannot download the datasets, create new reports, or make permanent changes to the
existing reports.

Using Power Bl Online by itself

You can use Power BI Online in different ways.

One way is to do all the data transformations, relationships, and report creation work in
Power BI Desktop and then publish the Power BI Desktop file to a Power Bl Online account,
as we've seen in the preceding examples.

Another way is to use Power Bl Online as a standalone tool. When used in this manner, you
can import or connect to data from various types of data sources and create visualization
entirely within Power BI Online, much like you do in Power Bl Desktop. Power BI Online
can also import Power BI Desktop files, so if you have a Power BI Desktop file that hasn’t
been published, you can import it into Power Bl Online and continue to work with it from
there.

A free account is all you need to get started. You can buy a Pro account later if you need it. If
you do not already have a Power Bl account, please refer back to the earlier section in this
paper entitled How to sign up for the Power BI service for instructions.
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Connect to the Power Bl Online service

Once you have established a Power Bl account, go to https://powerbi.microsoft.com and
sign in. The older https://powerbi.com now redirects to this URL as well. You are greeted
with the Welcome to Power BI page already shown in Figure 9.

Get data
When you first sign in to your Power Bl account from a browser, you’ll see a window that
looks a lot like the Power BI Desktop app, as shown in Figure 73.

B power BI X |+ — [m]
& O 8 powerbi.com w = :/- @

¥¥ Suggested Sites Yy Web Slice Gallery [ Bing

Power Bl

Figure 73. Power BI online is a blank canvas when you first sign in.

Click the hamburger menu at the top of the left-side navigation panel to slide out the
workspace controls. Unless something was previously published to this account from
Power BI Desktop, everything is initially empty - there are no dashboards, no reports, and
no datasets (see Figure 74).
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B Power BI x4+ — (m] >
&< O Hj powerbi.com g = :/. @
¥ Suggested Sites  J7 Web Slice Gallery [ Bing

Power B SRS T § .

3¢ Favorites

~ My Workspace

Show: All content

Dashboards
Al Reports

E Datasets

Figure 74. Click the hamburger menu to slide out the workspace controls.

Clicking the large yellow Get Data button at the bottom of the left-side navigation panel
takes you to a window from which you can get data from various types of sources, as
shown in Figure 75.
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B Power BI x4+ — >
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&< O : powerbi.com w = :/' @

¥ Suggested Sites ¥ Web Slice Gallery [ Bing

il Power Bl SRS T § .

My Workspace pel

Get Data

Need more guidance? Try this tutorial or watch a video

Content Pack Library Import or Connect to Data
My organization Services Files Databases
Browse content packs Choose content packs Bring in your reports, Connect to live data in
that other people in your from online services that workbooks, or data from Azure SQL Database and
organization have you use. Excel, Power Bl Desktop more,
published. or CSV files.
Get A Get A Get A Get A
[T Samples

Figure 75. This Power Bl web page is where you go to get data. When you are signed in to your account, the
direct URL for this page is https://app.powerbi.com/groups/me/getdata.

Power BI Online can import data from CSV files, from spreadsheets in workbook files
created by Excel 2013 or later for Windows, and from Power BI Desktop files. The data
source for these files can be your local hard drive or an online source like OneDrive or
SharePoint. Power BI can also connect to an Azure SQL database or data warehouse, to SQL
Server Analysis Services, and to Spark on Azure.

Once the data is in Power BI, you can create reports and dashboards in much the same way
as in Power BI Desktop.

With a dataset selected in Power BI Online, the documentation says you should be able to
use the Explore feature to see and work with it, but I have not found this to be possible. I've
successfully imported CSV, Excel, and Power Bl files into my Power Bl account, but in each
case the choices on the Explore menu are disabled (see Figure 76). If this is a Power Bl Pro
feature, [ haven’t found it documented anywhere. More likely, I've failed to do something
that’s necessary to make these choices available.

Aside from not being able to explore the data in the dataset, working with reports in Power
BI Online feels quite familiar after working with them in Power BI Desktop. The Power BI
Online web page contains the same Visualizations and Fields panels found in the Desktop
app. You can create a report from scratch, or modify a report that was imported from
Power BI Desktop. Reports can be saved whenever you're finished with whatever
modifications or enhancements you want to make. Finally, you can pin reports or report
elements to a dashboard, as in the previous example.
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Figure 76. In my experience, the items on the Explore menu have always been disabled.

Refreshing your reports

Data is dynamic. When you created a report, it’s a snapshot that’s frozen at that point in
time, and it’s useful only until the data changes. Once the data becomes stale the report
becomes useless.

You don’t want to have to re-create your reports from scratch every time the data changes.
What's needed is a way to refresh the data in an existing report. It’s no surprise that Power
BI comes with tools to do this.

Refreshing a dataset

When you use a query to create a dataset, Power Bl stores more than just the data. It also
stores a reference to the data source along with any credentials that might be needed to
access it. This enables Power BI to go get updated data from the same source without you
needing to do anything other than telling it to refresh.

Power Bl must be able to establish a connection to the data source in order to refresh a
dataset. A distinction is made between local data sources and online data sources. Some
data source files, such as Excel or CSV files, might be stored on your local hard drive. Power
Bl refers to these as on-premises data sources. Other data sources might be accessible
online. These includes files stored on services such as OneNote or SharePoint, as well as
data that can be queried from a Web page, from a SQL Server database, from Azure SQL
databases, or other online-accessible sources or services.
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You can refresh a dataset in both Power BI Desktop and in Power BI Online. If a dataset
contains no on-premises data sources, you can refresh it from either place as long as a
connection to the data source(s) can be established. For example, the Who's Coming to
Southwest Fox dataset gets its data from a publicly accessible web page. That dataset can
be refreshed both in Power BI Desktop and Power BI Online as long as the web page is
accessible.

On the other hand, if a dataset contains on-premises data sources, you can refresh it in
Power BI Desktop (assuming it’s running on a machine that has access to the local
resource) but you need a gateway if you want to refresh it from Power BI Online. Power BI
provides both personal and enterprise gateways for this purpose.

How and when to refresh

Datasets can be refreshed manually, automatically according to some pre-determined
schedule, or from streaming data inputs. The most basic way is to refresh manually. Both
Power BI Desktop and Power BI Online provide a simple on-step way to do this. In Power
BI Desktop, when the dataset is selected in the Data view, there’s a Refresh icon on the
Home ribbon - refer back to Figure 22 as an example. In Power BI Online, right-clicking on
a dataset brings up a menu of choices, one of which is Refresh Now as shown in Figure 77.

Power Bl SWFox_Who's_Coming_5 JSBE B8 |y 2@

File~  View~  Editreport | B3 Explore~ @) Refresh P Pin Live Page

V¢ Favorites

~~ My Workspace
13 ASIA

@ Shows All content - EUROPE
SWFox Who's Coming 5

Atlantic

AFRICA

SQUTH aten
PViERIGE oo o HSTRALIA

SWFox Attendance by State/Country SWFox Attendance by First Name SWFox Attendance by Country SWFox Attendance by State SWFox Attendance Overview
Figure 77. To refresh a report in Power Bl Online, right-click on the dataset and choose REFRESH NOW.
The drawback to manually refreshing your datasets is of course that someone has to be

involved every time the data needs to be refreshed. There are scenarios where this might
be appropriate, such as a company executive or analyst who manually refreshes her Power
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BI Desktop reports when she comes in to work every morning, in order to look at the latest
numbers from the overnight data processing updates.

In other scenarios, data may change much more frequently and manual updating could
become burdensome. If refreshing the data manually is not feasible for any reason, you can
set up an automatic update schedule. Here there is a difference between free Power Bl and
paid Power BI Pro. Free Power Bl allows you to schedule a once-daily update, while Power
BI Pro allows up to eight scheduled updates per day. There are also differences on the
amount of data that can be updated, as measured by rows per hour.

When deciding how often and when to refresh your datasets, you’ll want to consider how
often the data changes and how important it is to show up-to-the-minute data in your
Power Bl dashboards and reports.

The Power Bl REST API

For developers, Power BI offers a set of REST APIs enabling apps to interact with Power BI
data and visualizations. One use for this is to push new data to refresh a report. Full
coverage of the API is beyond the scope of this paper, but many resources are available to
help you get going if this is something you want to pursue. Here are some good places to
start:

Power BI Developer Center
https://powerbi.microsoft.com/en-us/developers/

What can developers do with Power BI?
https://powerbi.microsoft.com/en-us/documentation /powerbi-developer-overview-of-
power-bi-rest-api/

Pushing Data into Power BI Preview Using the New REST API - Part 1
http://www.microsofttrends.com/2015/02/17 /pushing-data-into-power-bi-preview-
using-the-new-rest-api-part-1/

Overview of Power BI REST API
https://msdn.microsoft.com/en-us/library/dn877544.aspx

Power BI REST API reference
https://msdn.microsoft.com/en-us/library/mt147898.aspx

Using Power Bl from Excel

Power Bl as we know it today has evolved from earlier tools over the last several years.
Power Pivot was introduced as an add-in to Excel 2010. Power Pivot is the tool used to
“shape” data into some desired format for analysis and insight. Power Query and Power
View came along later with Excel 2013. Like Power Pivot, Power Query is a tool for creating
data models in preparation for analysis and reporting, but more advanced. Power View is a
tool for generating visualizations from data models created by Power Query. They are still
available in Excel 2016, where Power Query is known as Get & Transform. For a while these
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tools were also available as part of an Office 365 subscription, but it appears that has since
been deprecated at least in some versions. Today, Power Bl Desktop and the Power BI
online service are the tools of choice.

Your version of Office matters. Power Pivot was available in Office Professional Plus 2013
and in the standalone version of Excel 2013. The best information I can find indicates that
today it is available in Office 365 Pro Plus, Office Professional Plus, Office 2016
Professional, and the Excel 2016 standalone version.

The examples in this paper are based on Excel 2016 installed from an Office 365 Business
subscription. If you're using Excel 2013, the steps are similar but you may have to first
download and install the Power Bl add-ins. There are plenty of online resources to show
you how to do that.

Power Query

Power Query is a downloadable add-in for Excel 2013. It’s built in to Excel 2016, where
Microsoft refers to it as Get & Transform. This tool enables you to get data from various
sources and provides a Query Editor you can use to perform transformations such as
deleting columns, changing data types, splitting columns, appending data, and so on. The
data can then be loaded into a data model for use in Power Pivot, and from there into
visualizations using Power View.

To illustrate how to use Power Query in Excel, let’s reproduce the steps we took earlier in
Power BI Desktop to import the Who’s Coming data from the Southwest Fox website.

Getting data from the Web

To import data from the Web in Excel, select the Data ribbon and click the New Query icon.
From the drop-down list, choose From Other Sources | From Web as shown in Figure 78.
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Figure 78. Use the New Query control on the Data ribbon to get data into Power Query in Excel.

[.a. Data Source Settings...
Query Options

In the dialog the follows, enter the URL of the desired Web page (see Figure 79).

From Web
Enter a Web page URL.

URL

www.swicx.net/whoscoming.asps

OK Cancel

Figure 79. Enter the URL of the desired Web page.

Much like when importing data from the Web in Power BI Desktop, Excel opens a Navigator
window from which you can select the DOM element(s) that contain the data you want.
Unlike Power BI Desktop, there are no check boxes next to the DOM element names so you
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simply click on the one you want to select it. This Web page has only one table, identified as
Table 0. Select it, as shown in Figure 80, and then click the Edit button.

Navigator
| 2
Select multiple items
Display Options = I:%
4 www.swicxnet/whoscoming.aspx [2)
E Document
A Table 0

Table 0

State/Country
AF
cA

co

K5

M

Name Column3
Taylor, Fred
Anderson, Bil
Becker, Paul
Freeman, Dan
Gagne, Alec
Green, Ken
Peisch, Barbara
Rios, Pete
Tennison, Harry
Holwager, John
Landrum, Todd
Murciano, Bernie
Strahl, Rick
Ritter, Steve
Donnay, Roger
Lauer, Dan
Borup, Rick
Bosma, Randy
Hogan, Michael
Vinitsky, Tuvia
Tanner, Doug
Goering, 5tein
Olson, Matthew

Bean, Rick

Load

Figure 80. Click to select the table containing the data you want to edit and load.

null

null

null

null

null

- Edit Cance!

This opens the Query Editor in a separate window. Although its appearance may be
different in some places, the Query Editor in Excel is entirely analogous to the Query Editor
in Power BI Desktop. When it first comes up, the data appears as shown in Figure 81.
Compare this to the initial state of the same data in Power BI Desktop (see Figure 22).
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Figure 81. The Query Editor in Excel is analogous to the Query Editor in Power BI Desktop.

Using the Query Editor in Excel, we can follow the same sequence of steps we used in
Power BI Desktop to shape this data the way we want it. The result is shown in Figure 82.
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Figure 82. Use the controls in the Query Editor to shape the data the way we want it.
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In Power Query for Excel, the Close & Load button in equivalent to the Close & Apply button
in Power BI Desktop. When we’re finished shaping the data the way we want it, click Close
& Load to load the query into an Excel spreadsheet.

If your version of Excel includes Power Pivot and Power View, you can use Power Pivot to
load the data into a data model, manage relationships among tables, and further shape your
data the way you want it, and then use Power View to create visualizations. If you do not
have Power Pivot or Power View, you can use standard Excel functions to work with the
data and you can use Excel’s charts and graphs to create visualizations that way, or you can
use Excel’s native capabilities to shape the data as much as possible and then import the
spreadsheet into Power BI Desktop or Power BI Online.

Getting data from a CSV file

In the same way you can get data from the Web in Excel, you can also get data from a file
such as a CSV file. To illustrate this, we can use Get Data to bring in the data from the
customers.csv file we used earlier in Power Bl Desktop, as shown in Figure 83.

CUSTOMeErs.csv

File Crigin Delimiter Detect Data Type
1252: Western European (Windows) ~ Comma - Base on first 200 rows -
Columnl Column2 Column3 Columnd Column5 Columné
customerid | companyname contactname contacttitle address city
ALFKI Alfreds Futterkiste Maria Anders Sales Representative | Obere Str. 57 Berlin
AMATR Ana Trujille Emparedados y helados | Ana Trujille Cranier Avda. de la Constitucion 2222 México D.F.
ANTON Antonio Moreno Tagueria Antonio Moreno Craner Mataderas 2312 México D.F.
AROUT Around the Horn Thomas Hardy Sales Representative | 120 Hanowver 5q. London
BERGS Berglunds snabbkap Christina Berglund | Order Administrator | Berguvsvagen B Lulea
BLAUS Blauer See Delikatessen Hanna Moos Sales Representative = Forsterstr. 57 Mannheim W
£ >
load |~ Cancel

Figure 83. Excel can get data from a CSV file.

As with data from other sources, clicking the Edit button open the data in the Query Editor
(see Figure 84).
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- A% coumn1 B A8 column2 | - e B 4% columns | - T B A% coumns Bl A% coumn7z | Query Settings
companyname contactname contacttitle address city
Alfreds Fuerkiste Maria Anders sales Representative | Obere Sir. 57 Beriin 4 PROPERTIES
Ana Trujillc Emparedados y helados Ana Trujile Owmer Avda. de la Constitucién 2222 México DL Name
Antanio Mareno Taqueria Amania Moreno Owner Mataderas 2312 Méica D.F.
Around the Horn Thomas Haray sales Representative | 120 Hanover Sa London e
Berglunds snabbkop Christina Berglund Order Administrator Berguvsvigen 8 Luied
Blauer See Delikatessen Hanna Moos Seles Representative | Forsterstr. 57 Mannheim + AFPLED STES

Blandesdl pere =t fs breceriue Cieous Markeing Manoger |24, place ber Strasbour

Balido Comidas preparadas Martin Sommer Owner ¢/ Araquil, 67 Madrid X Changed Type

Bonapp’ Laurence Lebihan Owner 12, rue des Bouchers Marseille
Bottom-Dollar Markets Elizabeth Lincoln Accounting Manager 23 Tsawassen Blvd. Tsawassen
B's Beverages Victoria Ashworth Sales Representative Fauntleroy Circus London
Cactus Comidss para llsvar Patricio Simpson Sales Agent Cerrito 333 Busnos Alres
Centro comercizl Moctezumsa Francisco Chang Mzrketing Mansger Sierras de Granacs 9993 México D.F.
Chop-suey Chinese Yang Wang Owmer Hauptstr. 29 Bem
Comércio Mineiro Pedro Afonso Sales Associate Av. dos Lusiadas, 23 Sa0 Paulo
Consolidated Holdings Elizabeth Brown Sales Representative Berkeley Gardens 12 Brewery London
Drachenblut Delikatessen Suen Ottlies Order Administrator Walserweg 21 Aachen

Du monde entier Janine Labrune Owner 67, rue des Cinquante Otages Nantes
Eastern Connection Ann Deven Sales Agent 35 King George London
Ernst Handel Roland Mendel Sales Manager Kirchgasse 6 Graz

Familia Arquibaldo Aria Cruz Mzrketing Assistant Rua Orés, 52 S30 Paulo
FISSA Fabrica Inter. Salchichas S.A. Diego Roel Accounting Manager ¢/ Moralzarzal, 86 Madrid

Folies gourmandes Martine Rancé Assistant Sales Agent 184, chaussée de Tournai Lille

Folk och fa HB Maria Larssen Owmer Akergatan 24 Bracke

Frankenversand Peter Franken Marketing Manager Berliner Platz 43 Miinchen
France restauration Carine Schmitt Marketing Manager 54, rue Royale Nantes
Franchi 5.p.A. Paclo Accorti Sales Representative Viz Monte Bianco 34 Torino
Furiz Bacalhau & Frutos do Mar Lina Rodriguez Sales Manager Jardim das rosas n. 32 Lisboa
30
11 COLUMNS, 92 ROWS PREVIEW DOWNLOADED AT 3:59 PM

Figure 84. The customers.csv file is ready for editing in the Query Editor.

From here you can perform whatever data transformations you want. In this example, the
first row needs to be promoted to headers. Note that the ribbon looks very much like the
ribbon in Power BI Desktop, including a control to Use First Row As Headers.

You might be asking yourself why you want to use Get & Transform to bring in a CSV file
when Excel can open a CSV file directly. The difference is what you intend to do with it.
Opening a CSV file directly in Excel gives you a spreadsheet. Bringing a CSV file into the
Query Editor enables you not only to perform transformations using the Query Editor tools,
but also to load the data into a data model for use with Power Pivot and Power View.

Power Pivot and Power View

Power Pivot is the tool used to transform the data into the desired format suitable for
creating visualizations. It provides the functionality equivalent to those available in the
Data and Relationships views in Power BI Desktop.

Power View enables you to create visualizations from data models created by Power Pivot.
Power View provides functionality equivalent to what you can do in the Reports view in
Power BI Desktop.

My version of Office (Office 365 Business) does not include Power Pivot or Power View. But
my tool of choice, Power BI Desktop, has all that functionality and more, so I don’t feel like
I'm missing anything by not having those tools in Excel. If you prefer to work directly from
Excel and want all that functionality without Power BI Desktop, be sure you acquire a
version of Office that includes Power Pivot and Power View. This may change over time, so
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check the Microsoft Office website to see which versions include these tools before you
decide what to buy.

Summary

Power BI brings the power of data visualization and analysis much closer to the end user
than ever before. The free Power BI Desktop application provides everyone with the tools
necessary to get data, transform and shape it into suitable form, and to create
visualizations from which useful insights can be gained. Those who prefer to work in Excel
can harness Power Bl using the Power Query, Power Pivot, and Power View add-ins. The
Power BI Online service, available in basic form for free and with additional capabilities as
a paid subscription, can be used as a standalone tool or in conjunction with files created by
Power BI Desktop as well as data from other sources. Dashboards created in Power BI
Online can be shared with others.

[ see an opportunity for developers here. As easy as it is for everyone to work with Power
BI Desktop and Power BI Online, many clients, particularly mid- to senior-level executives,
are most likely going to turn to in-house or contract professionals who know how to work
with data and how to create dashboards with the information they want to see. By learning
how to use Power BI, you can position yourself to take advantage of these opportunities
and provide value-added benefits to your clients.
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