Power Bl Boot
Camp

\‘.‘o Power Bl

= “College

Power Bl College

info@powerbicollege.co.za



http://www.powerbicollege.co.za/
mailto:info@powerbicollege.co.za

Power Bl Boot Camp

Table of Contents

INErOdUCTION - POWET Bl ... 5
SigNING UP fOr POWEIBI ..coeiiiiii e e e e e e e e 6
USING POWETBI ...ttt e et e e e et e e e bt e e e et bt e e e s abr e e e s anbr e e e e aneee 6
(3011 0] 0= 1o K- P O PO P PP PPPPPRN 7
Creating a Report in POWETBI .......coo ittt et e anne e 7
POWET Bl INTEITACE......iiiiiiiiiieiiieeeeeeeeee ettt 8
TOP Of tNE MENU SCIEEN ...ttt bb e e skt e e e e s annneeas 9
Creating RepoOrtsS iN POWET Bl.. ..o 10
TWO VErSIONS Of POWET Bl.....ooiiiiiieiiiiieii ettt 11
Overview and Interface Power Bl DESKIOPD ......couviiiiiiiii e 12
OVEIVIEW AN INEITACE ... .ttt ettt e e bbb e e s sabn e e e s annneeas 12
ACCESSING DALA ....uuueiiiiiiii e e a e ———_—— 13
POWET Bl WOTKSPACES ... .o 14
Formatting Data in POWETr Bl DESKIOD ......ccocie i 14
Creating Reports in POWEE Bl......oooooiiiiii i 16
THe POWET Bl INTEITACE ...oiiiiiiiieiiiie ettt ettt e e e b e e et 16
Creating @ Table ... 17
FOrmatting the Table ... 18
SOMING TADIES ... 19
Creating MUIIPIE MEASUIES .......ccoeiieeieieee et 19
Formatting Options and Table StylES.......ccooii i 21
10e] Lo [11[o ] Eo1 o Tq 1 4 F= 1111 o IS PP POPPRRTI 21
Different Methods Of AQQregation ..........eeiiiiiiiiiiiiiiiiiiiiiiiiieee ettt 23
TaADIES ANT CArS .ot e e e e e e e e e e e e e 27
Creating @ MANX TADIE ........oiii ettt et e e s sabr e e s eanneeas 27
Creating & MUILE ROW CArd ..........uiiiiiiiiiee ittt et e e bt e e s sabr e e e s saneeeas 28
(1= Ui [0 = N O T (o [PPSR PRPTP 28
(O U] To1 QO 1 (o3 @] o] 1] o HF PR RRPTOP 30
= T -1 - SRR 31
IS 11T PRSPPI 31
L1 =] £ TP PP PP 32
VISUAD FIIEEIS ...ttt oottt e e e e oo st e e et e e e e e e e bbb et e e e e e e e e annbbbbeeeaaeeeann 32
Page Filters and RePOIt FiltEIS ......oooo i e e e e e eeaeeas 34
VISUIZATIONS ... 36

2|Page © Power Bl College




Power Bl Boot Camp

(070] (11001 1 €] =T o] 4 L3R PPRPTP 36
StaCKed Bar GraphiS ......cooiiiiiiiiiiie e 39
100% Stacked ColUMN Graph........ocuuiiiiii ettt e et e e e snbeeee e 40
Cross Filtering Between a Column Graph and Bar Graph.........cc.coeoiiiieiiiiie e 41
Filtering and HighliGRTiNgG ........ouveiiiiee et e e b e 42
(T =T o] a1 ®] 0] 1T o 1= RSP 44
6L aTo JOfo] (o] gl €= To [1=] | K J U TP PP PP PP UPPPPPOUPRPN 44
Accessing the Data behind & Graph ........ooooiiiiiiiii e 46
EXPOIT DALA ...eeiieiiiiiiieiiie ettt e e e st e e e e e e e e a e e e 47
STo g1 g o [ @] o] 1Te] o T PP PP PP PPPPPPPP 47
Trend Analysis — TIMe INTEIHIGENCE ... e 49
L2000 1= SO PP P PP PPPPPON 50
[0l =Tor= 11 1] o o [ O PP PPPUPPPPTOTPRP 51
F Y (=T W T =T o] L P PP UP PR PPPPPN 53
Additional Graph TYPES ...oooiiiiiiiiieiieeeee e 54
COMDBINALION GIAPN ...ttt b et e s bbbt e e s bbb e e e e aab b e e e s snbne e e s annneeas 54
Pie and DONUE GrapRS........oiiiiiiiie ittt ettt e st bt e e e sabb e e e abbe e e e abaeeeeans 55
RECLE L aF: T CTr= o] o O PP U P PP PPPPPON 55
Geographical ANAIYSIS - MAPPING «.oeiuveiiieiiiiie ittt e e rab e e s sabee e e s snneeas 56
ScatterPIots and BUBDIEPIOTS. ...........uviiiii e e 58
Creating an Interactive Dashboard ... 61
PUblishing the DAsShDOAIM ..........ccoiiuiiiiiiii ettt e e et e e e s baeeeeaas 62
Pinning Visuals t0 @ DAShDOAIM .........cooiiiiiiiiiiiiee ettt et e e e baeee e 63
Q QA FEALUIE ... 64
LN 71T Lo @1 1= a0 FT= T 65
Accessing a Shared DashbOArd...........ccoooiiiiiiiiecee e 66
POWET Bl ON MODIIE ...ttt 67
ASSIONIMENT Lot e e e e e e e et ettt e e e e e e et ee ettt e eaeeaeeeattr e aaaaeeeaarnes 68
Enhancing Power Bl - DAX FOIMUIAS ......ccoviiiiiiiiiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeeeeeeeeeee e 69
DAX FOIMUIA LANGUAGE . ....ceetiiteieeeiiieie ettt e ettt ettt st e e e sttt e e e st e e e e saba e e e e anbeeeeesnbeeeeesbbeeeesnbbeeeeans 69
Simple CalCUlatioNS IN DAX ...ttt b e s bt e e sttt e e s ab e e e e s nbt e e e e anneeeas 70
Creating Time INtelligence FUNCLIONS ........c.uiiiiiiiie e e e saeeeas 71
Creating @ DAte TabIe ..........oooiiiii e 75
DAX MEBASUIES ...ttt et ettt e e ettt e e et et e e et e e e et e ea e e e e e e e e nra s 77
The CalCUlAte FOIMUIA.........eiiieiieie et e st e s st e e e e ebae e e e neee 79
REIALTIONSNIPS eiiiiiiiiiiiiiii ettt ettt e e e e e 81

3|Page © Power Bl College




Power Bl Boot Camp

Employee Master ChallENQE ........oiiii ittt e e e e e bbb e e e e e e e e s nnbaeeeeeaeas 83
Creating CUSIOM VISUAIIZALIONS .......ouuriiiiiiiiieiiiiee ettt e e e e s annneeas 84
Using the Related FUNCHION .........coiiiiiii ettt et e et e e e s breeeeaas 86
Enhancing Your POWEr Bl DAta.........cccuviiiiiiiiiiiiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeee ettt 87
LI 1153 {1011 o 0= L= U SRR PPEPRRS 87
Aggregating Data into NeW TabIes ..........cooiiiiiiiii e 88
Working with Queries and APPHEd STEPS........vii ittt 90
ANAIYSIS WIth EXCEl..ccceiiiiiiiiiiiiiiiiee e 92
Creating Measures in the Data MOEL............oueiiiiiiiiiiiieic e 94

4|Page © Power Bl College




Power Bl Boot Camp

Introduction - Power Bl

Power Bl is a new cloud based Business Intelligence technology from Microsoft.
The cloud based Power Bl system provides an easy to use system for users to
create online reports, analyse and visualize data, and create interactive dashboards.

Power Bl also provides a Desktop Designer that is more powerful than the online
cloud based solution. The files from the Desktop Designer can be easily uploaded to
the cloud. The Desktop Designer also provides access to powerful tools that make it
easy to import, transform and model data.

The Key Benefits of Power BI

e Cloud based infrastructure able to access reports and dashboards through
laptops, tablets and smart phones

e Quick development process. New features are being released in PowerBI
every month. The development process is not linked to the long development
processes of Excel

e Microsoft is releasing new connections to a wide range of different data
sources every month e.g. Google analytics, Facebook, SalesForce, Quicken
and Acumatica

e Provides open source visualizations. Current visualizations include the
standard line, column, bar, pie and area, but also provides treemaps,
scatterplots and combination graphs. The Power Bl Gallery makes it easy to
also import and use a wide range of new visualizations

e Powerful filtering and highlighting capabilities. PowerBI makes it easy to use
cross filtering and highlighting to get new insight and intelligence from your
data

e Integration and possible integration into a wide range of Azure services such

as Stream Analytics and AzureML (Azure Machine Learning)
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Signing Up for PowerBlI

Power Bl provides a free sign up and usage within certain parameters. Power Bl
also provides a professional service which provides access to more sophisticated
features especially in terms of refreshing data and storage. The professional version
has a monthly fee.

e (Go to www.powerbi.com

e Enter the email address that you want to use for the system

PowerBI will take you through the registration and sign up process. Please follow
the process to receive a login and password.

Let us help you
bring your data
to

Power BI transforms your company's data into rich
visuals for you to collect and organize so you can focus
on what matters to you. Stay in the know, spot trends as
they happen, and push your business further.

Using PowerBlI

After you login into Power Bl you are provided with the following options:

s My Workspace

Dashboards

i Reports

[™ Datasets

e Datasets — Load your data
e Reports — Create reports and visualizations

e Dashboards — Create dashboards from reports and visualizations in Reports
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Downloads

The downloads option provides access to commonly downloaded files. You are able
to download the following files:

e PowerBlI for Mobile

e PowerBIl Desktop

e Analysis Services Connector

e PowerBIl Personal Gateway

Creating a Report in PowerBI

1. Select the + next to Data Sets
2. Select Files

Get Data

Need more guidance? Iry this tutorial

Content Pack Library Import or Connect to Data

Data

Get A Get A Get A Get A

3. Select Local Files

4. Load the TrainingDatal.xIsx file
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Power Bl Interface

The data is loaded into the Power Bl interface. The interface consists of three main
areas:

Power Bl

~ My Woerkspace

iZ) Dashboards

ainingDatal.xlsx

Al Reports

[ Datasets

A Get Data

The left hand side provides a menu that allows easy access to your data sets,
reports and dashboards. There is an option to hide the navigation pane which will
provide more space when you are working. Next to the Power Bl word is an icon
that allows you to access Microsoft online software.
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Top of the Menu Screen

On the top right hand side is menu that provides access to the following features:

e Display in full screen mode. This is particularly useful when you are

reviewing reports and Dashboards

e Settings — Create, manage and view content packs. Also manage different

gateway settings for data access. The default settings for your Power Bl

environment and different development tools can be accessed from this menu

option.

Manage personal storage
2 MB of 1 GB used

Create content pack
View content pack
Manage gateways
Settings

Dev tools

dd

e Downloads for Power Bl Desktop, Mobile and Gateway software

Power BI for Mabile

Power BI Desktop

Power Bl Gateways

e Help — Access different Help resources

B & ¥

Getting started
Community

Get help

Power BI for developers

About Power BI

?

The last two options allow the user to provide feedback to Microsoft and to Sign Out.
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Creating Reports in Power Bl

The Training Data has been loaded into the Power Bl model. This allows the user to
easily create reports including tables and various forms of visualizations.

1. Select the ellipses next to the TrainingDatal data source

TrainingDatal

RENAME REMOVE SCHEDULE REFRESH REFRESH NOW  ANALYZE IN EXCEL QUICK INSIGHTS  SECURITY

Options include the following:

e Rename — Rename the Data Set name

e Remove — Remove the Data Set from Power Bl

e Schedule Refresh — Schedule the refresh of the data source

e Refresh Now — Refresh the Data Source now

e Analyze in Excel — Users are able to analyse and use data from Power Bl
data sources in Excel.

e Quick Insights — Power BI will analyze your data and will present a list of
insights that it determines from the data

e Security — Setup security against the data source. Security will ensure what

records and data that users are able to view.

Select the Quick Insights option. Power Bl reviews the data and displays a list of
insights from patterns that are found in the data. The Insights are displayed
Microsoft Power Point slide with a visualization and an explanation of the insight.

QOrder Qty and Sales CORRELATION
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Two Versions of Power Bl

Power Bl has two versions. The cloud version and a desktop version. Each version
is able to import data and create interactive reports. However, there are some
important differences between the two versions:

e The cloud version is able to create dashboards, use Q & A and controls the
sharing of dashboards to other users

e The Power Bl Desktop version allows the creation of custom calculated

columns, measures and data models

The process to create reports in both versions is exactly the same. So in this
training we are going to use the Power Bl Desktop to create the reports.
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Overview and Interface Power Bl Desktop

Overview and Interface

1. Open the Power BI Desktop

The Power Bl Desktop interface opens.

Power BI e S
Desktop ;

POWER BI BLOG

TUTORIALS

-
B GetData Analyzing Sales Data

Eacebook Analytics

-
E) Recent Sources Importing data from 3 Web page

PowerBI Finance Report.pbix

C:» Users » Media » Dropbox » Manage... Microsoft

Data Insights

(@@ Open Other Reports . » Summit
March 22-23 + Bellevue, WA

or |
LEARN MORE

Building reports Query view concepts Uploading your reports

View all videos

v Show this page on startup

The Power Bl splash screen provides access to a number of useful features:

e Access the Power Bl forums — The forums are a great place to ask
guestions, get support and to collaborate with fellow Power Bl users.

e Power Bl Blog — The Power Bl blog provides news and information on the
latest updates and features that have been added to Power BI

e Tutorials — Complete easy to follow tutorials

e Get Data — Load or access data sources that you are going to use with Power
Bl

e Recent Sources — Display a list of recently saved Power BI reports

e Open Other Reports — Access other Power BI reports that have been saved
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Accessing Data

Power Bl allows data to be loaded from many different sources such as Excel, csv,
SQL databases, Oracle and many others.

Get Data
All Excel
File [ esv
Database B xm
Azure E Tec
Other Folder
5QL Server Database
né Access Database
SQL Server Analysis Services Database

Oracle Database

IBM DB2 Database

Different data sources include:

e Excel

e CSV and Text

e Databases such as SQL Server; Oracle; IBM DB2
e Azure data sources

e Other data sources such as online SAAS platforms

Select Get Data

Select Excel — Click on Connect
Select TrainingDatal.xIsx
Select the Datal Table

ok W DR

Select Load

13|Page © Power Bl College




Power Bl Boot Camp

Power Bl Workspaces

The Power Bl interface includes three different interfaces that the user is able to
work with.

e Reports — Create reports, data analysis and dashboards
e Data — Review and model your data

e Relationships — Review and work with your relationships

Formatting Data in Power Bl Desktop

The Power Bl Desktop interface screen is opened. To start with we are going to
learn to format our data and to create a couple of new fields.

1. Select the Data option
2. Select the Modelling menu option

Home Maodeling
L_] ﬂ lj Data Type: Home Table:
E Format: Data Category: Uncategorized
Manage New MNew Mew Sort By O . . .
Relationships | Measure Column Table Column % * o Auto | Default Summarization: Do Not Summarize
Relationships Calculations Sort Formatting Properties

Order ID Order Date Unit Cost Order Qty Cost of Sales Sales

7103 Sunday, April 01, 2012 4.4279051601906 10 44.279051601906
6997 Thursday, April 25, 2013 1.37728659375704 10 13.7728659375704 468.9 4561,
252 Friday, April 27, 2012 9.2957075534494 10 92.957076534494 39559 306.94,
7312 Monday, April 16, 2012 16.3416168046819 10 163.416168046819 4299 266.48,
7366  Monday, March 05, 2012 20.7411895291945 10 207.411855291945 2855 B2.4BE.
321 Mondoy, March 13, 2012 7.44411782501444 10 74.4411782501444 2859 21545
7494 Friday, September 19, 2014 25.1185411974634 10 251.189411974634 4999 24871
855 Thursday, April 25, 2013 12.115752997145 10 121.15752997145 4999 378.7%
7595  Tuesday, March 11, 2014 17 685845081546 10 176.85845081946 2299 53.041
1089 Tuesday, April 10, 2012 9 50823326955624 10 950823326955624 4295 33481
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Change the formatting of Fields

Power Bl uses the formatting that has been setup in data model in reports and
visualizations.

Click on the Unit Cost field

Select Decimal number and 2 decimal places

Repeat for Price

0D

Sales, Cost of Sales and Profit — Select thousands separator and no

decimal places

Add Two New Fields

Later in the course we are going to learn about the DAX formula language for
creating custom calculations. For now, we are going to add two simple fields to the
data model to display the Year and Month Number of the Order Date.

1. Select New Column
2. Add the following columns
a. Year = Year([Order Date])
b. Month = Month([Order Date])

Two new fields for Year and Month are created in the data model.

Product Category i Country

Cell phones North America Wheat Ridge  United States 2012 4 N
Cell phones North America  Lewisville United States 2013 4 i
Cell phones North America Bayonne United States 2012 4
Cell phones North America Stoughton United States 2012 4
Cell phones North America La Porte United States 2012 3
Cell phones North America Denwver United States 2012 3
Cell phones North America Denwver United States 2014 L]
Cell phones North America  Lynn United States 2013 4
Cell phones North America Pasadena United States 2014 3
Cell phones North America Spring United States 2012 4
Cell phones North America New York United States 2014 L
Cell phones North America Morristown  United States 2013 L)
Cell phones North America Lewisville United States 2012 5
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Creating Reports in Power Bl

In this section we are going to review how to create reports, tables and visualizations
in Power Bl. The process for creating reports is the same in the Cloud version and
in the Desktop.

The Power Bl Interface

The menu bar in Power Bl looks very similar to the Excel interface. At the top there
is a ribbon which provides easy access to common functions.

Home Modeling

(3 [ B B L2 %

O] LE] "

E@ Copy F/J Image |0J

Paste i Get Recent  Enter Edit Refresh Mew  MNew Page Manage MNew Publish
Format Painter | Data~ Sources~ Data Queries Page ~ Visual Shapes View Relationships | Measure =

Clipboard External Data Insert View Relationships ' Calculations ' Share

e Clipboard — Cut or Copy any items within the Power Bl canvas. The Format
Painter can also be used to copy the formatting of an item

e External Data — Access new data sources or recently accessed data sources;
enter new tables of data; edit and transform the current table of data or
refresh with any new data from the data source

e Insert — Insert visualizations; pages; text boxes; images and shapes

e Visuals — Edit methods of interaction between visualizations; arrange,
distribute and align the items

¢ View — Change the Page View options

e Relationships — Create and manage relationships between tables of data in
Power Bl

e Calculations — Create new Measures using the DAX formula language in
Power Bl

e Share — Publish your reports and dashboards to the cloud Power Bl interface

16|Page © Power Bl College




Power Bl Boot Camp

Creating a Table

The Report editor consists of a canvas area to the left of the screen. On the right
hand side is a list of the fields that are available in the data source. In the middle
section is a list of Tables and Visualizations that are available to the user.

Home Modeling
pic |GDEB|ID BN |0 = | G B
) [
DEEC“W O] 7 & =2 N [2 image = E [}
Paste Get Recent Enter | Edit | Refresh  New New Page Manage New | Publish
¥ Format Painter | Data~ Sources~ Data | Querie: Page~ Visual O Shapes~ | View~ | Reltionships = Measure ~
Clipboard External Data Insert View | Relationships | Calculations | Share

Visualizations > Fields

M Brand Name
M Channel

M cCiy

M = Costof Sales
B Country

M Manufacturer.

Filters

1. Drag the Manufacturer field to the Canvas

2. Drag the Sales field on top of the Manufacturer field

Power Bl will create a Table displaying the Total Sales by Manufacturer.

Manufacturer Sales

A, Datum Corporation 4,404 982
Adventure Works 7467704
Contoso, Ltd 9996730
Fabrikam, Inc. 12,054,281
Litware, Inc. 2134837
Morthwind Traders 136,572
Proseware, Inc. 5,996,820
Southridge Video 3,112,730
The Phone Company 4 386,164
Wide World Importers 5,700,910
Total 55.391.760
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Formatting the Table

In the Fields section of Power BI; the list of fields in the Table are displayed.

W s

Values

Manufacturer

Sales

1. Select the Format option

The Format option displays a number of configuration options:

e General — Change General settings of the Table
o Totals — Turn Totals on and off
o Auto Size Column Widths— Automatically change the size Table
columns
o Text Size — Change the Text Size of the Table
o Positioning — Change the positioning of the Table
e Title — Add a Title to the Table
o Change the Text, Font Colour, Size, Alignment for the Title
e Background — Change the Colour and Transparency of the background
e Lock Aspect — Lock the aspect ratio of the Table, when the Table size is
being changed.
e Border — Apply a border and border colour to the Table
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Sorting Tables

To Sort the Table click on the Header of the field in the Table. Numeric fields will
sort from highest to lowest and lowest to highest; Text fields will sort from A to Z and
Z to A and Date fields will sort from Oldest to Newest and Newest to Oldest.

1. Sort the Sales column from highest to lowest and lowest to highest
2. Sort the Manufacturer column from Ato Z, Zto A

Creating Multiple Measures

Multiple Measures such as Sales, Profit and Order Quantity can also be in a report
structure.

1. Add the Profit and Order Quantity fields to Values

Manufacturer Sales Profit Order Qty
A_ Datum Corporation 440498201 260850825 16601
Adventure Works 7.467,703.69 4,158,548.24 16300
Contosao, Ltd 5,9%6,750.02 EET0 15968 124133
Fabrikam, Inc. 12,054,28148 715397657 19533
Litware, Inc. 2,134, 836.83 1,120,286.69 4020
Morthwind Traders 136,571.97 73,528.01 2654
Proseware, Inc. 5,996,829.03 351312465 19330
Southridge Video 311273048 161001307 15333
The Phone Company 4 386 16426 2476,145828 15744
Wide World Importers 5.700,910.02 3,198,143.27 14336
Total 55,391,759.79% 31,538T7,437.29 251126
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Challenge 1

The Sales Manager would like to know the answer to the following questions:

1. Which Manufacturer has the highest Sales?

2. Which Product Category has the lowest Profit value?

3. Which Channel has the highest Cost of Sales?

4. Which Manufacturer has the highest Profit?

5. Which Promotion Name has the highest Sales?

6. Which Product Sub Category has the highest Profit?

20|Page
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Formatting Options and Table Styles

New table styles have been introduced that makes it easy to format tables quickly
and easily in Power BI.

1. Create a Table with Manufacturer, Sum of Sales, Sum of Profit and Sum of
Order Quantity

Select the Format icon

Select Table Style — Experiment with different Table Styles

Select the Bold Table Style

a bk~ 0N

In Column Headers — Change the Font Colour to Black and the
Background to light blue

6. In the Values select the same light blue for the background and alternating
background colours

7. In the Total section also select the same light blue for background

MManufacturer Sales Profit Order Oty
A, Daturn Corporation 4 404 982 2 608508 16,601
Adventure Works TAE7 704 4158545 16,300
Contoso, Lid 9096750 5,670,160 124133
Fabrikam, Inc. 12,054,251 7158977 19589
Litware, Inc. 2134837 1120287 4020
Morthwind Traders 136,572 73,528 2864
Prosewars, [nc. 5,996,829 3513125 19,330
Southridge Video 3112730 1610013 18339
The Phone Company 4386164 2475145 15744
Wide World Importers 5,700,910 3198143 14386
Total 55,391,760 31,587437 251,126

Conditional Formatting

A new conditional formatting option has been added to Power Bl. The conditional
formatting feature allows the background colours to be changed to range of colours.

1. Select the Fields icon
2. Select the Sales field
3. Select Conditional Formatting
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Ty
Values

Manufacturer
Manufacturer Order Date

Sales auniae
Remaove field
Profit

Quick Calc
Order Qty
Conditional Formatti@
Filters Don't summarize
v Sum
evel filters
TERLEE Average
Manufacturer{All} Minimum
Order Qty(All Maximum

Count {Distinct)

Profit(All)

The Conditional Formatting dialog box opens.

1. Set Maximum to Highest Value and select a green color

Conditional Formatting

Format table cells based on their values,

Base Value

| Sales

Diverging

Minimum

Maximum

2. Set Minimum to Lowest Value and select a red color

The Sales values are now formatted according to the range of colours that are in the
conditional formatting. Experiment with different colours and also use diverging.

22|Page

Proseware, Inc.
Southridge Video

The Phone Company
Wide World Imporiers
Total 55,391,760 31,587437 251,126

Manufacturer Sales Profit Order Gty
A, Daturn Corporation 2,608,508 16,601
Adventure Works 4158548 16,300
Cantoso, Lid 5,670,160 124133
Fabrikam, Inc. 7158977 19,599
Litware, Inc. 1120287 4020
Morthwind Traders 73,528 2 66l

3513125 19330
1610013 18339
7476148 15744
3198143 143%
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Different Methods of Aggregation

The method of aggregation can be easily changed for numeric fields in Values. The
method of aggregation allows different calculations to be easily created .

The following methods of aggregation are supported:

e Sum

e Average

e Minimum

e Maximum

e Count (Distinct)

e Count

e Standard Deviation
e Variance

e Median

In this example the Sales Manager would like to know the what is the Total Sales,
Avg Sales, Highest Sale, Lowest Sale, Number of different types of Products
sold and Number of Orders processed for each Product Sub Category.

Drag the Product Sub Category on to the canvas

Drag four copies of the Sales field into the Table

Drag the Product Name field into the Table

Drag the Order ID field in to the Table

Change the method of aggregation by clicking on the dropdown icon next to

a r N oe

the Sales fields

Remaove field
&/ Don't surmarize
Surm

Filters Average

Minimum

Visual level filters

Maximum

The Distinct Count aggregation is particularly powerful. The Distinct Count function
will go through the data set and count each unique occurrence of the data in the set.
So for example in this case Power Bl will count how many Products each Product
Sub Category has. In the second case each unique Order ID will be counted.
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Manufacturer
Sales

Average of Sales
Max of Sales

Min of Sales

Count of Product Name

Remove field

Don't summarize

+ Count (Distinct)

Count

The Table is created with a detail summary of the calculations.

Product Sub Category Sales Average of Sales Max of 5ales  Min of Sales  Count of Product Name  Count of Order ID
Bluetooth Headphones 277 el Q07 6,700 a7 47 06
Camcorders 8456121 8,567 78,312 512 103 487
Cameras & Camcorders Accessories 321829 617 17,850 26 G2 522
Car Video 2,093,144 4272 34,760 736 45 490
Cell phones Accessories 823,948 3,117 31,198 233 29 265
Computers Accessories 708 927 437 8763 5 193 1642
Desktops 3481787 8,475 44720 2463 44 412
Digital Cameras 2,539,792 2,510 10,360 429 i) 1012
Digital SLR Cameras 5,731,180 5,361 32,611 998 100 1069
Home & Office Phones 319,545 344 1,619 k1 a1 430
Home Theater System 4737 968 5,587 35,847 637 a5 848
Laptops 6,403,174 7,886 35,970 1152 78 g1z
Menitors 1,868,936 2,884 31,572 167 76 648
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Challenge 2
The Sales Manager would like to see the following reports.

1. Create a new Table showing total Sales by Product Name
o Sort the Table from highest Sales to lowest Sales. Which Product

has the highest sales?

o Sort the Table from lowest Sales to highest Sales. Which Product

has the lowest sales?

o Which Product is sold in the most Cities?

2. Create a new Table showing total Sales by Country
o Change the summarisation method to:

= Average — Which Country has the highest average Sales?

=  Min —Which Country has the lowest minimum Sales?

= Max — Which Country has the highest max Sales?
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3. Create a new Table displaying the Profit by City

o Which City has the highest number of transactions?

o Which City has the lowest average Profit?

o Which City sells the most different types of Products
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Tables and Cards

Creating a Matrix Table

The Matrix Table allows the user to add fields to Rows and Columns within a Table
structure. Users who are familiar with Pivot Tables will recognise the same
approach to using Rows and Columns.

1. Create a new Table displaying Sales by Manufacturer

2. Add the Region field to the Table

3. Change the Table to a Matrix

4. Place the Region field in Column
Manufacturer Asia Eurppe Morth America Total
A_ Datum Corperation 1,085 33434 F&7.810.52 252173714 440498201
Bdventure Works 1,641, 526.24 146354730 435763016  7.467.703.69
Contoso, Ltd 2189424 85 183301239 5A74.312895 9,996 750.02
Fabrikam, Inc. 2665951 48 211108977 T277.240.24 12,054,281.43
Litware, Inc. 442 08044 382, 569.57 131018652  2,134,836.83

I Morthwind Traders 34125932 2304182 79.400.66 136.571.57

Prosewars, Inc. 1,330451.05 1082493852 3.581.879.05 5,996.829.03
Southridge Video g26,604.23 £70,13551 191599034 311273043
The Phone Company 954,290.95 B53,373.56 257349375 4,3B6.164.26
Wide Warld Importers 143255232 107667780 3,191 67990 570091002
Total 12,412,245.06 10,195,857.72 32,783,557.02 55,391,755.79

Multiple levels of reports can be easily created by placing fields in a nested
hierarchy.

5. Place the Channel field after the Manufacturer field in Rows

Manufacturer Channel Asia Europe  Morth America Total
A, Datum Corporation  Catalog 36607697 366,076.97
Online 42348568 304,896.09 308 348,35 1,036,740.13

Reseller 242 550,36 12211242 159,628.15 554,330.93

Store 425248321 360,902.01 1,657,683.66 2,447 833,98

Total 1,095,334.34 787.910.52 2,521,737.14 4,404,982.01

Adventure Works Catalog 5496 046,60 596,046.60
COnline 43348885 559,791,738 g41 124,24 1,634,404.87

Reseller 335,006.33 236,693.58 309 221.57 00,921.27

Store 833,031.06 £72,061,94 281123794 4,336,330.94

Total 1,641,526.24  1,468,547.30 4,357,630.16 7.467,703.69

Contoso, Ltd Catalog 1,014 295,14 1,014,299.14
Cnline 73452432 £12,567.52 885 343,94 2,255.435.79

Reseller 37136408 345,778.19 525713.06 1,246,055.32

Store 1,063,336.25 B71,666.67 3,545956.80 5.480,959.76

Total 2,189,424.69 1,833,012.39 5,974,312.95 9,996,750.02
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Creating a Multi Row Card

The Multi row Card is an effective Table for displaying key metric calculations for
groups of data such as Region, Product Category and Manufacturer.

Clear any existing Tables

Create a Table displaying Region, Sales, Profit and Order Quantity
Change the Table to a Multi Row Card

Experiment with the different Font Sizes and other formatting options

I A

Asia
12412,3... 7,144,69... 57581

Zales Cirder Gy

Creating a Card

The Card is also used to display key metric calculations. The Card visualization is
only able to display one field.

1. Delete the Multi Row Card

2. Click on the Card visualization and then select Sales

3. Repeat the process for Profit and Order Quantity

55.39M 31.59M 251.13K

Experiment with the Data Label display and level of precision.

28|Page © Power Bl College




Power Bl Boot Camp

Challenge 3
Experiment with different types of aggregations.

1. Create the following Card visualizations
a. Sum of Sales

Average Sales

Highest Sale

Lowest Sale

Number of Products that have been sold

-~ ® o o0 T

Number of Countries that Products have been sold in
2. Create the following Table
a. Display for each Product Category the following
i. Total Profit
ii. Average Profit
lii. Highest Profit
iv. Lowest Profit
v. Number of Products that are Sold
vi. Number of Countries that the Products are Sold in
3. Create the following Matrix Table
a. Profit by Product Category and Region
b. Order Quantity by Manufacturer and Channel
4. Create the following Multi Card visualizations
a. Sales and Profit by Product Category
b. Sales, Profit and Order Quantity by Channel
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Quick Calc Option

The Quick Calc option allows the user to easily create percentage calculations from
tables of data.
1. Create a Matrix Table
a. Product Category in Row
b. Channel in Column

c. Sales in Values

In this example we now want to understand how much each value contributes to the
total.

2. Select the Sales field and Select Quick Calc

Remaove field

Quick Calc {t,)
v Sum

Average

Minimum

Maximum

Count (Distinct)

Count

The Quick Calc dialog option is displayed.

Quick Calc

Base Value

Sales |

Summarize value by

| Sum r |

Show value as

| Percent of grand tota v |

3. Select Show Value as — Percentage of Grand Total

Product Category Catalog  Online Reseller Store Total
Audio 0.45%  0.29%  L03% 1.86%
Cameras and camcorders B8.35%  3.48% 17.85%  30.78%
Cell phones 2,01% 1.53%  E.06%  10.55%
Zomputers T75% 350% 2218%  38.47%

Music, Movies and Audio Books 034%  0.33% 1.05% 1.91%
TV and Videa 3.57%  1.82%  B.98%  16.44%
Total 9.03% 20.76% 12.95% 57.27% 100.00%
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Filtering Data

Power BI provides a number of powerful methods to filter data in reports. These
methods include the following:

e Slicers

e Table filters

e Page filters

e Report filters

e Cross filters (from specific visualizations)

Slicers

The Slicer is a powerful filtering mechanism that is added within the report

1. Create the following Card visualizations
a. Sum of Sales
Sum of Profit
Average Sales
Number of Products Sold
Number of Countries Sold into
Use a Height of 150 and Width of 150

2. Create a Multi Row Card displaying Sum of Sales, Sum of Profit for each

-~ ® o o T

Region
3. Create a Slicer for Product Category
4. Add another Slicer for Channel

5. Change the Font Size on the Slicers

| asia
5 11 52 997
5233811 23,887.03 Product Category Channal
) Select all Select All
Europe B Audio Catalog
27,4841 13,422,865 Cameras and camcorders Online
Cell phones B Reseller
Morth America Computers Store
79,2527 38,932.90 Music, Movies and Audio ...
TV and Video
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Filters

There are three types of filters that can be applied within Power Bl. The Visual
Filters will filter the Tables and Visualizations for the current Table. The Page filters
will filter all the visualizations on a specific page and the Report filters will filter all the
Pages within a Report.

Visual Filters

Visual filters will filter a specific table or visualization.
Text Filters

Text filtering allows simple filtering whereby the user can select individual items or
more advanced filtering such as items that Start With or Contain specific strings of
text.

1. Create a Table displaying Sales by Country
2. Use the filter to find the following Countries — United Kingdom, Portugal

and Canada

Country ~

is Portugal, United Kin... <
Canada 359

China 1673
Denmark 42
France 781
Germany

Greece

India

Iran

Ireland 37

EEEEEEREERQA

Advanced filtering

3. Filter to display all Countries starting with |
a. Select the Advanced Filter and enter Starts With |
b. Click on the Apply Filter button

Country
starts with T

Show items when the
value:

starts with

I

@and Oor

Apply filter

4. Filter the Table to display all Audio in the Product Category field
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a. Drag the Product Category field to Filters
b. Select Audio

c. Experiment with different Product Categories

Numeric Filters

Numeric filters make it easy to filter tables and visualizations according to numeric
values. Numeric values use logic such as is equal to, greater than and less than.

1. Display all Countries with Sales greater than 500 000

Sales

is greater than 500000

Show items when the
value:

is greater than

500000

®ad Oor

2. Display all Countries with Sales greater than 100 000
3. Display all Countries with Sales less than 80 000

Dates Filters

Date filters use a date fields to filter the data. Data filters can use logic such as is
on, is after or is before.
1. Drag the Order Date to the Visual Filter
a. Select all dates after the 1 January 2013

Order Date(All) ~ X

Show iterns when the
value:

is after

1 Jan 2013

2. Drag the Year field to the Visual Filter
3. Drag the Month field to the Visual Filter
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Page Filters and Report Filters

Page Filters will filter all the tables and visualizations that are on a specific Page in
Power Bl and Report Filters will filter data across all the Pages in a Power Bl Report.

1. Go back to the first page of the report

5539M  31.59M

| Asia
12,412,345.06 7,144,693.83

Europe

10,195,857.72 5,773,91284

| Morth America

32,783,557.02 18568,830.01

3.69K 1638 34

Delete any additional tables
Create a New Page

Drag Country to Page Filters

A T

Experiment with the following:
a. Canada
. United Kingdom

b
C.
d

Canada and United States

. All Countries beginning with |

Create a Table displaying Sales by Manufacturer
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Challenge 4
The Sales Manager would like you answer the following questions:

1. How many Cities have Profit over 150 000 and what is the Total Profit?

2. What is the Total Profit for Cities that begin with the letter S?

3. Create a table displaying the Sales for each Product Name. What is the
Total Sales for Audio (Product Category) and how many Products are in

the Audio Category?

4. How many Products (Product Name) contain the word Contoso and have
Sales greater than 100 000?

5. What was the Total Sales for 1 Jan 2013 to 30 June 20137

6. How many Countries sold over 50 different types of Products (Product

Name)?
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Visualizations

Power Bl provides a wide range of different visualizations which assist in
understanding, interpreting and gaining insight from your data. Itis important to
learn what types of visualizations should be used for what type of data. For
example, if you want to know which items are biggest or smallest then a column or
bar visualization is a good option. If you want to know what the trend is for a specific
item over time, then a line or area visualization will be a good option.

Column Graphs

Column graphs are the most effective method for displaying which items are highest,
which are lowest and how much larger one item is than another. Column graphs
therefore allow us to easily understand the magnitude difference between items,

Column and Bar graphs are therefore used for comparison analysis. Comparison
analysis is the most common form of analysis. Whenever we do reports such as
Sales by Branch; Sales by Product Category or Sales by Customer Name; we are
preforming comparison analysis.

1. Create a Table displaying Sales by Product Category
2. Change to a Clustered Column chart

Review the Formatting Options

e X Axis — Review the X axis options
e Y Axis — Review the Y axis options

e Reference Line — Create a reference line on the graph. Enter a value of 11
000 000.

e Data Colours — Change the colour of the data bars

e Data Labels — Turn on and change the font to size 12 and the decimals to 1
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e Title — Turn on the Title of the graph and other formatting options

e Background — Change the background colour and transparency level
e Lock Aspect —

e General — Change the position, height and width of the graph

e Border — Place a border around the graph

More Than One Measure

More than one Measure can be added to a visualization. For example, you could
have Sales and Profit both on your graph.

1. Add the Profit field to the Values

More Than One Dimension

It is also possible to have more than one Dimension in a visualization. Power Bl will
only display one field at a time. To access the additional fields; the drill down
capability is used. The drill down capability is activated in the top left hand corner of
the visualization.

1. Drag the Product Sub Category to the Axis under the Product Category
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The Legend

The Legend allows an additional field to be added to the graph. In this example the
Region field is added which displays the Sales for each Product Category and also
for each Region. The Legend allows the user to highlight specific columns of data
within the graph.

1. Remove the Profit field
2. Drag the Region field to the Legend

r = > & -1
| I ‘ |
. N e |
i ) |

3. Select the Asia Region on the Legend. The Asia will be highlighted on the
graph

38|Page © Power Bl College




Power Bl Boot Camp

Stacked Bar Graphs

The Stacked Bar graph displays the combined values for the legend. Therefore, it
displays the total for the Product Category and how much each Region contributes to
the overall total.

The Stacked Bar graph is useful for displaying how much item has contributed to the
total.

1. Change the Clustered Column to Stacked Column

r = o R

L - ol

2. Turn the Data Labels on
3. Experiment with highlighting the different Regions
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100% Stacked Column Graph

The 100% Stacked Column graph provides a new method to visualize how much a
specific item is contributing to the total of the item. In this example you are able to
visualize how much each Region contributes to each Product Category. This
provides a powerful method of understanding the relative contribution of each
Region to the total of the Product Category.

1. Change the visualization to the 100% Stacked Column
2. Turn on the Data Labels
3. Use the Legend to highlight items

..
()

PaN=

Working with Slicers

Slicers add new functionality to the visualizing the data. In this example the Reseller
channel is selected and the relative contribution of each Region is displayed for each
Product Category.

1. Add Channel to the Canvas
2. Change to Slicer
3. Review the Formatting options for the Slicer

a. Review the Selection options
b. Change the Font Size to 18

Channel
Catalog
Cnline

mReseller
Store
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Cross Filtering Between a Column Graph and Bar Graph

Power Bl provides powerful cross filtering capabilities between graphs and other
graphs; and graphs and tables.

The Bar graph provides the same capabilities as a Column graph and is also used
for Comparison analysis. The Bar graph is a Column graph that is horizontal.

1. Remove the Slicer
2. Create a Bar graph displaying Profit by Channel
3. Select the Store Channel

35 095 BN 36.91% QN 37.96% B 37.36% B 39.41% [ 33.88%

The graph can also be filtered by selecting one of the Product Categories and
Regions.

1. Click in the white space of the Bar graph

2. Turn on Data Labels for the Bar graph

3. Select the Computer Product Category and North America Region

=
—
=

58.49%

|

|
A
X ——
. 2
o
=
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Filtering and Highlighting

The default behaviour is for the graph that is being filtered is to highlight filtered data.
The default can be changed to filter the second graph or to have no interaction. The
Edit Visual Interactions button allows the user to select how each of these
interactions occur.

Visual Interactions

1. Click the Visual interactions button
2. Select the Sales by Product Category and Region graph

The Bar graph will display the Filter, Highlight or No Selection options.

3. Experiment with each of the three options
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Challenge 5
The Sales Manager has requested the following report to be created:

1. A100% Stacked Column graph displaying Sales by Manufacturer with
Channel in the Legend
2. A Profit by Region Bar graph

Channel @Catslog @Online @Reseller O Store
100%

80%

40%

D oy B sa4% e B rowane
20%

om 10M 20M
881% [l ss0%

741% [ 8.24% 499% [l 778%

8.07% [ 867 i 10.16% Qg 10.53% 919% M 904%
0% - -

s o c&" N gk \\,_\‘

& a a8 nE L o '
L o 5
N

i

& &
r r oA a9 ¥ Ay

3. Edit the 100% Stacked Column graph so that it is filtered when an item on

the Bar graph is selected

£ 008 891%
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Graph Options

Using Color Gradients

Colour Gradients are a really useful feature to highlight your data according to a
different Measure that is not currently part of the graph. For example, you may want
to create a Column graph displaying Sales by Manufacturer, but then color the graph
according to the Order Quantity sold or the Profit.

1. Create a Column graph displaying Sales by Manufacturer
2. Place Order Quantity in the Color Saturation box

Manufacturer

Order Qty

Changing the Color Saturation Gradient

The color saturation colours can be changed in the Format menu option.

1. Select Data Colors under the Format menu option
2. Turn diverging on
3. Select Red as the Minimum, Yellow as Centre and Green as Maximum

Diverging

Mimimum
Center

Maximum

Minimum

Center

Maximum

The resulting graph will display the columns as the selected colors.
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10M

Wide The Southri... Prosewa.. Northwi.. Litware, Fabrikam, Contoso, Advent.. A, Datum
World Phone Video Inc. Traders Inc. Inc. Ltd Works Corpora...
Importers Company

Changing the Rules for Colors

Underneath the data color options there is the ability to enter values for the Green,
Yellow and Red. Firstly, let’s review the actual Order Quantity for each
Manufacturer.

1. Create a new Table displaying Order Quantity by Manufacturer

After reviewing the Table lets decide that all Manufacturer who have sold over 18000
are Green, all Manufacturers between 10000 and 18000 are Yellow and less than
10000 are Red.

2. Enter 10000 into Minimum
3. Enter 18000 into Maximum
4. Enter 14000 into Centre

10mM

5M

o —
Wide The Southri.. Prosewa.. MNorthwi.. Litware, Fabrikam, Contoso, Advent.. A. Datum
World Phone Video Inc. Traders Inc, Inc, Ltd ‘Works  Corpora.

Importers Company
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Accessing the Data behind a Graph

Graphs are great at providing a visual overview of the data and many insights can be
created from the use of visualizations. However sometimes you may also wish to
view a table of the data for the visualization.

1. Create a Column graph displaying Sales by Manufacturer

2. Select the Focus Mode icon

The Focus mode icon will increase the size of the visualization to be the size of the
page.

Sales by Manufacturer

10M

3. Select the See Data icon

The data is displayed in a Table format and can be displayed in a horizontal or
vertical view.

rt | SALES BY MANUFACTURER

Manufacturer Sales
A. Datum Corporation | 4,404,382,01
Adventure Works 7.467,703.69
Contoso, Lid £,996,750.02
Fabrikam, Inc. 12,034.28148
Litware, Inc, 2,134.83683
Morthwind Traders 136,571.97
Proseware, Inc. 5,986,629.03
Southridge Video 311273048
The Phone Company 4,386,164.26
‘Wide World Importers 5,700,910.02
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Export Data

Data can be exported from any table or visualization into .csv files.

1. Select the More Options in the Top Right hand corner of the graph

2. Select Export Data

LOm

]
_

(1 Export data

X

Remove

The Save dialog box will open and allow the user to enter a file name for the data.

3. Enter ManufacturerSales as the file name

Sorting Options

In the top right hand corner under More Options Power Bl also provides the ability to

Sort by different fields.

1. Select the More Options in the Top Right hand corner of the graph

2. Select

A

Sort By o~

Manufacturer
Sales

3. Experiment with Manufacturer and Sales
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Challenge 6

Please create the following visualization:

1.

Create a Column graph displaying Sales by Product Sub Category

2. Use Profit in Color Saturation

S A o

Set the following parameters for Data Colors:
a. Maximum — Green — 3,000,000
b. Centre — Yellow — 2,000,000
c. Minimum - Red - 1,000,000

Select the Focus Mode

Select See Data

Experiment with the different orientations

Experiment with the Sort By option and Export Data
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Trend Analysis — Time Intelligence

Trend analysis is the ability to see how data changes over time. By analysing how
data changes over different time periods; new insight can be gained such as; is
Sales climbing, decreasing, staying steady or volatile.

Line charts are effective at displaying how data changes over time. In the data set
you will see that there are the following fields - Order Date field, Year and Month.
The Year and Month field were created earlier in the course and later in the course
we will see how we can create custom fields to represent different elements.

1. Remove any existing graphs
2. Drag the Order Date and Sales fields into the canvas

3. Select the Line graph

4. Select the Drill Up and Drill Down options

I

The Inline drill down allows the user to easily drill down to a combination of your
dates. For example, Year and Quarter or Year, Quarter and Month.
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1 | .
| ' /\J \/\f/\/\/\\'I/

£

Time intelligence functions also works well with Slicers.

5. Create a Slicer for Year

Qrder Dats Manth

Trend Lines

Linear trend lines can be added to the line graph.

1. Select the Analytics pane — Select Trend line

2. Add a new trend line to the line graph

~ Trend Lime 1

Trend Line 1 b4

Color -

Tra... 0 % O

Style Dotted

Combin...
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The new trend line is added to the line graph. Experiment with Slicers and also
placing different fields in the Legend.

Forecasting

Forecasting provides a future view of data going forward. Forecasting uses the past
data to calculate the likely future values for the data.

1. Select the Analytics pane — Select Forecasting

Forecast length
10 Point(s)

Ignore last

3 Paint(s)

Confidence interval

85% -

Seasonality

Aute | Point(s)

2. Enter the following:
a. Forecast length 10 points i.e. Produce a forecast 10 time intervals into
the future
b. Ignore the last 3 points. This is useful when you do not have complete
periods of data and you want to ignore them
c. Experiment with different confidence intervals. Confidence interval is a

calculation that provides a level of accuracy to the data
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014
2013
I

ehdls

2011

Experiment with different slicers and legends.
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Area Graphs

The Area graph is a useful analysis tool. The Area graph combines the line graph
and also colours in the area like a column graph. This is useful as the line provides
an understanding of the trend and the coloured area provides an understanding of
the magnitude of contribution.

1. Change to the Area graph

2. Place the Channel field into Legend

=" lead e

3. Change to the Stacked Area graph
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Additional Graph Types

Combination Graph

The combination graph allows a column and line graph to be combined into one
graph. For example, you may want to display Sales and Profit by Product
Category and to display the Sales as a column and Profit as a line.

1. Create a Table with Sales and Profit by Product Category
2. Change the visualization to Combination Graph

B Sales i@ Prafit

3. Move Product Category to Column Values
4. Drag Channel to Shared Axis
5. Experiment with a Stacked Column Combination Graph

Product Category @ Aucio @ Camerasa.. @ Cell phanes Computers
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Pie and Donut Graphs

Pie and Donut graphs are normally used to show how much an item contributes to
the total. Pie and Donut graphs should therefore be used to display and visualize
percentages. Pie and Donut should also only be used with a few items otherwise
they become difficult to read and understand.

1. Create a Table displaying Sales by Region
2. Select the Pie graph

3. Experiment with the Donut graph
4. Experiment with cross filtering the Pie graph with a Column graph displaying

Sales by Product Category

Treemap Graph

The Treemap graph is another form of visualization that displays the magnitude of
the item via the size that is represents in the graph.

1. Create a Table displaying Profit by Product Category

2. Select the Treemap visualization
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Geographical Analysis - Mapping

Geographical analysis allows the user to easily plot data such as Country, City,
States and Zip Codes on a Map. PowerBI uses the Bing mapping engine to
automatically geocode data and to place it on the map.

1. Place Country and Sales on the canvas

2. Change the visualization to Map

) o o
ASIA
NORTH PE
oK © é
3_5 S, 0 9o
o ) 4 e
AFRICA o)
SOUTH
AMERICA AUSTRALIA

bres

3. Experiment with Channel in Legend
4. Place Profit into Color Saturation
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Challenge 7

Please create the following visualizations:

1.
2.

S -

Create a Line graph displaying Profit by Month with Year as a Slicer

Create an Area graph with Order Quantity by Month and by Product
Category with Years as a Slicer

Create a Combination graph displaying Sales (Column) and Profit (Line) by
Product Category

Create a Pie graph displaying Profit by Region

Create a Donut graph displaying Order Quantity by Channel

Create a Treemap graph displaying Order Quantity by Region and Country
Create a Map displaying Profit by City and Channel
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ScatterPlots and BubblePlots

Scatterplots and Bubbleplots are great visualizations for understanding correlations
between data. If there is a correlation between as one variable increases, there will
also be an increase in the secondary variable. For example, if the Sales value
increases we would expect that there would be a corresponding increase in Profit.

Scatterplots are also useful for identifying outliers in data. For example, you may
have items with high Sales and low Profit. These maybe items that you would want
to focus on.

1. Select the Scatterplot visualization
2. Place Sales into X-Axis and Profit into Y axis

3. Place Product Category into Details

A data point is created for each Product Category on the Scatterplot.

o

oM .

The size can also be used to create a bubbleplot visualization.

1. Place Order Quantity in the Size field
2. Turn Category Label on
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In this example we are going to use the Product Name field with the Manufacturer as
a Slicer. This allows the user to easily pick up trends within the data for different
Manufacturers. Use the tooltip to display the details of specific data.

Sales and Profit by Product Name
& 0
r = |
5K Manufacturer
A. Datum Corporation
(:{.«2} Adventure Waorks
4K o) - Contoso, Ltd
= ~ O Fabrikam, Inc.
Ny Litware, Inc.
E O i B MNorthwind Traders |
3K a0 . Proseware, Inc.
@ & O ~ Southridge Video
Y
O The Phone Company
K o0 Wide World Importers
CC-
@ O
@]
K
© o [ 5 = =l
oK 5K 10K
Sales

The Play Timeline

The Play box allows a date orientated field to display the change of data over time.

1. Place Product Sub Category in Details
2. Sales in X-Axis and Profit in Y-Axis
3. Order Quantity in Size
4. Use Product Category as a Slicer — Select
5. Place Year in Play
6. Turn Category Labels on
Sales, Profit and Order Qty by Product E‘llsz:egsr; and Year =
0.8M
2017
e Product Categaory
Audio
Cameras and camcorders
B Cell phones
g 041 Computers
[ Touch Screen Phones Music, Movies and Audio Books
TV and Video
0.2M
OCE“ phones Accessories
ome & Office Phones
0.0M
0.0M 0.5M 1.0M
Sales
®
| \ | |
2011 2012 2013 2014
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Challenge 8
1. Load the World Bank Indicators data file

2. Create a Scatter graph comparing Life expectancy at Birth to Finance GDP
— use the Average aggregation

a. Place Year in Play axis
b. Place Country in Details

c. Place Population Total in Size

3. Compare Health Mortality under 5 and Population Urban Count

4. Compare Business Phone Subscriptions and Business Internet Users
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Creating an Interactive Dashboard

In this activity you are going to create the following interactive dashboard.

Sales and Profit by Region T
Sales and Profit by Month .
ales @Profit
17M ®5sles @Profit - 2011
2M
Sales 10M 2012
W 2013
10M -
] Ei sM M 2014
Profit -
M
2
oM ©d
3 8 62 0 5 10 Asia Europe Nerth Sales and Profit by Product Sub Category
I CrD
Average of Sales 20M
Sales and Profit by Product Category Profit by Channe!
15M ®]
2 188 Audio 0.4M O
) . — Catalog !
Average of Profit £ Lom O
Cameras and c... 5.1M g (‘i
]
p — ~
1402 Cell phones 1.6M Online . O
/(.55
Count of Product ... Computers Store —— o~
0.0M @
Music, Movies ... 0.4M oM M
N Sales
“ Reseller
260 TV and Video 3.1M
B ‘ Sales Dashboard
T Y ales Dasnboar

1. Create the following Card Visualizations
a. Total Sales
Total Profit
Average of Sales
Average of Profit
Number of Products Sold (Product Name)

- 0 o o T

Number of Cities that have been Sold into (Cities)

2. Column and Line Graph displaying Sales (Column) and Profit (Line) by
Month

3. Bar Graph displaying Sales by Product Category and Profit is used for color

saturation

Sales and Profit by Region — Column graph

Profit by Channel — Donut Graph

Year as a Slicer

Sales and Profit as a Scatterplot with Product Sub Category in Details

Add rectangle with different colors to create backgrounds

© o N o o A

Add a Text box to create a heading
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Publishing the Dashboard

Dashboards are published to the Power Bl Cloud service.

1. Select the Dashboard created in the previous exercise
2. Select Publish Dashboard
3. Sign into Power Bl

Power BI Desktop

Work or schoal account

learnerl@powerbicollege.com

Can't access your account?

The Power Bl Desktop sign in will appear. Enter your Power Bl login and password
details. Power BI will publish the Reports and Data Set to the Cloud Power BI.

Publishing to Power BI

+' Success!

Open "Working1.pbix' in Power BI

Get Quick Insights

Close

1. Login to powerbi.com

You will notice that the data set has been uploaded and that the report is available.
The report and data set will be called the same name as you saved the Power BI
workbook.
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Pinning Visuals to a Dashboard

Tables and visualizations are pinned to

dashboards. An entire report can be pinned

to the dashboard using the Pin Live Page option.

57 Pin Live Page

To Pin Individual Tables and Visualizations

1. Atthe top of the visualization — Select Pin Visualizations for the Total Sales

P

2. Create a new Dashboard — Das

hboard 1

Sales

17M

Pin to dashboard

Select an existing dashboard or create a new one.
Where would you like to pin to?

O Existing dashboard

@ New dashboard

Pin Cancel

3. Repeat the process for Total Profit, Sales and Profit by Month and Sales

and Profit by Product Category — Select Existing Dashboard — Dashboard1l

4. Go to the Dashboard screen

Sales

17M

Sales, Profit

Audio I 0.4M
5.1M
1.6M
Music, . I 0.4M

31M
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Q & A Feature

The Q & A feature allows users to easily ask questions about the data. Enter the
following questions into the Q & A feature:

1. Total Sales

2. Total Profit

3. Profit by Channel as Pie

4. Total Sales for United States

5. Total Profit for China

6. Total Sales by Country as Table

7. Total Profit and Total Sales by Country as Table
8. Distinct Count Product Name by City

9. Total Profit by Product Category as Donut
10.Total Sales by Region as multi row card
11.Distinct Count of Product Name by Country as Table

12. Experiment with your own questions

m‘l I
Fabdlam,lre  Conloso, L4 AGventurewens Prasewsre e WieWerd A Dt TePhare  SouthvidgeVdeo  Utware, I Nothuird
woorers  Corporatien  Comosny Treders
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Inviting Other Users

The Share function allows you to invite other users to use the dashboard. In this
example you are going to invite a test user to view your dashboard.

1. Select the Share icon

2. Enter test@powerbicollege.com into the email address

Share dashboard

Share Access

Grant access to

1ter email addresses

3. Click Share

The user will receive an email stating that a Power Bl dashboard has been shared
with them.

Learner One has shared Power BI Dashboard 'Dashboardl’ with you
From  Microsoft Power BI 1"
To test@powerbicollege.com L*
Date  Today 12:31

Include an optional message. .

Open Dashboard1

BS Microsoft
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Accessing a Shared Dashboard

1. Go to Powerbi.com site and login as test@powerbicollege.com

The Dashboard that has been shared is available and the user is also able to use the
Q & A feature.

2. Ask the following questions using Q & A
a. Total Sales by Product Category as Column

b. Total Profit by Region as Treemap

The user is also able to create their own visualization and tables using the fields and
visualizations which are to the right hand side.

Visualizations > Fields

4 B Datal
| Channel
W iy

M = Cost of Sales
| Country

| | Manufacturer
M 5 Month

| | Order Date
M+ Order Date Hi..
B > OrderID

M = Order Qty

3. Create the following tables and visualizations
a. Matrix displaying Sales by Product Category and Region
b. Stacked Column displaying Profit by Region and Channel
c. Table displaying Total Sales, Total Profit, Average Sales, Highest Sale

and Lowest Sale by Product Name
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Power Bl on Mobile

Power Bl is available on Windows 10 tablets, Android and iPad. Each version
requires an App to be downloaded and installed on the device. The app will require
you to login to your account and will then display a list of workspaces that you have
access to.

To view a video on the Windows 10 Power Bl app — click here
https://www.youtube.com/watch?v=K01B4MEV7e8

To view a video on the Android Power Bl app — click here

https://www.youtube.com/watch?v=BJHodVeyZFE

To view a video on the iPad app — click here

https://www.youtube.com/watch?v=zeadB8c NyE
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Assignment

The management of your company would like you to analyze the Employee Master
spreadsheet file. In the spreadsheet file there are two sheets — Master and
Workshops. In this assignment you will only be using the Master sheet.

The management would like you to create the following Cards, Tables and
Visualizations in the Power Bl Desktop and then to publish the resulting dashboard

to the Power Bl cloud.

Please create the following dashboard:

3. A Column graph displaying the Number
1. Cards displaying the following: of Employees per Job Grade
a. Total number of Employees 4. A Bar graph displaying the Number of
b. Average Age Employees per Department
¢. Number of Female Employees 5. A Pie graph displaying Number of
d. Number of Male Employees Employees by Gender
e. Total Salary 6. A Pie graph displaying the Number of
f.  Average Salary Employees by Race
2. Atable displaying for each Department
the following:
a. Total Salary
b. Average Salary
c. Highest Salary
d. Lowest Salary
e. Number of Employees
Key Metrics Count of Employee Name by Job Grade
50 41 123K 246K B -
Count of Employe..  Average of Age Salary Average of Salary .
No. of Employees by Gender 2=t Salary  Aversgeof Salary  Maxof Salary  Min of Selary  Count of Employes Name = °

20870
15590
22181
32221
22870
122832

2715
2398
2773
2302
2088
2457

Finance

Human Resource
F Logistics
Production

21

Count of Employee Name

M
29

Count of Employee Name

Sales
Total

Count of Employee Name by Dept

Finance

Human Re.. 6
Logistics 8
Production

Sales

M (29 —

4491
4406
4547
4096
3639
4547

548
1128
600
561
943
548

Count of Employee Name by Gender

& & 5
& &t o
Ls DQQ@

o
&)
S

I ’
Sk koo

W

Count of Employee Name by Race

Fiz1) — Ai23)
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Enhancing Power Bl - DAX Formulas

DAX Formula Language

DAX stands for Data Analysis Expressions and is the new formula language for
PowerPivot. DAX can use common operators such as addition, subtraction and also
includes 135 different functions with a number of functions being similar to Excel.

To add DAX formulas a new column is added to PowerPivot. Each column may only
have one DAX formula.

Operators in DAX

DAX uses the standard operators found in Excel. Which makes it easy to create
calculations using Excel type logic.

+ addition, - subtraction, * multiplication and / division
& for text concatenation

A for exponents

=, >, <, >=, <=, <> as comparison operators

&& creates an AND condition between two expressions that each have a true
/ false result

|| creates an OR condition between two expressions that each have a true /
false result

l'is a NOT operator. Will turn true into False and False into True
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Simple Calculations in DAX

In this exercise we are going to review how to create simple calculations such as
multiplication, division, addition and subtraction. In this data source we have to
multiply the ListPrice and OrderQty to get the total Sales. We also need to multiply
the UnitPrice with the OrderQty to get the total Cost and then deduct the Cost from
the Sales to calculate the Profit.

1. Load the TrainingSample2.xIsx file into Power Bl Desktop Designer
2. Select Tablel and Select Load
3. Go to Data — Select the Modelling menu option

Market Customer Business Segment  Category Color SalesDate ListPrice UnitPrice OrderCiry
North America United States  Southwest Fitness Toy Store Bikes Road Bikes Road-650 Red 10 January 2002 78299 419 46
North America  United States  Southwest Separate Parts Corporation Bikes Road Bikes Road-650 Red 15 January 2002 78299 419 46
Morth America  United States  Southwest Separate Parts Corporation Bikes Road Bikes Road-650 Red 01 January 2002 78299 419 46
Morth America  United States  Southwest Separate Parts Corporation Bikes Road Bikes Road-650 Red 24 January 2002 78299 41946
Morth America United States  Southwest Separate Parts Corporation Bikes Road Bikes Road-650 Red 10 January 2002 78299 419 46
North America United States  Southwest Bike Dealers Association Bikes Road Bikes Road-650 Red 22 lanuary 2002 78299 419.46
North America  United States  Southwest Bike Dealers Association Bikes Road Bikes Road-650 Red 27 January 2002 78299 419.46
North America  United States  Southwest Bike Dealers Association Bikes Road Bikes Road-650 Red 06 January 2002 78299 419.46

1. Select New Column
2. Sales =[OrderQty]*[ListPrice]

Create new Columns for Cost and Profit

Select New Column

Cost = [UnitPrice]*[OrderQty]
Select New Column

Profit = [Sales]-[Cost]

o g bk~ w
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Creating Time Intelligence Functions

PowerPivot includes a wide range of Date functions. Date functions provide new
ability to understand your data over time, to understand trends. The Date functions
are very similar to Excel.

Common Date functions

Year([field]) — The Year of the Date field

Month([field]) — Please note that PowerPivot will return the number of the
month i.e. 1 for January, 5 for May etc.

Day([field] — The Day of the month from the Date field
Hour([field]) — The hour from the Date field
Minute([field]) — The minute from the Date field
Second([field]) — The second from the Date field
Now/() — Current date and time

Today() — Current date

Weekday([Date]) — Returns a number from 1 to 7 identifying the day of the
week of a date. By default 1 is equal to Sunday

WeekNum([Date]) — Returns the week number of the Year

Create the following fields:

w0 NP

Year = Year([Order Date]) — Creates a field for Year

Month = Month([Order Date]) — Creates a field for the Month number

Day = Day([Order Date]) — Creates a field displaying the day of the month
WeekDay = Weekday([Order Date]) — Creates a field displaying the day of
the week

WeekNum = WeekNum([Order Date]) — Creates a field displaying the week

number of the year.

Home Modeling

LE] ﬂ !J m Data Type;

Format: ~
Mew New MNew Sort By ;
ps | Measure Column Table Column = $ - %

ps Calculations Sort Fif

B v Year = Year{[Order Date])

Customer Business Segment Ca
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Challenge

1. Create a Table displaying Sales by Year and WeekNum

2. Create a Column Graph displaying Profit by WeekDay

3. Create a Column Graph displaying Sales by Product Category and use
Weekday as a Slicer

4. Create an Area Graph displaying Sales by Day — Year and Month as Slicer

Month

Year
2002

B 2003
2004

= BT T S ST

— w0 o =~

Formatting the Month Number

It is not easy to understand the months being formatted as 1,2,3 etc. It would be
much easier to read the Months as January, February, March etc.

1. Create a formula Month Name column

2. =Format(trainingsample2[SalesDate],”MMMM”)
Formatting the Day Number

1. Create a formula WeekDay Name column

2. =Format(trainingsample2[SalesDate],”DDDD”)

A problem with Month Name and Week Day name is that Power Bl does not know
the correct order for displaying the Month Names or Week Day names and will
display them in alphabetical sequence.

1. Create a Matrix displaying Sales by Year and Month Name
2. Create a Table displaying Profit by Weekday
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Sales by Month Mame

20M

1o0Mm

M — e W o
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Using the Sort by Column

A method to resolve the problem of month names and weekday names sorting
alphabetically is to use the Sort by Column option on the ribbon — under the
Modelling menu.

w0 Db e

Select the Data view and the Modelling menu

Select the WeekDay Name column
Select Sort By Column
Select Sort By — WeekDay

Data Type: Text -
Format: Text ~

$~ % ¢+

B

Sort By
Column =

do |Auto

]

Weekday Mame [Default)

Region
SubRegion
Market
Customer
Business Segment
Category
Model
Color
Order Date
ListPrice
UnitPrice
OrderQty
WeekNum

Day

[

e L L L
e E e E e E R e e EEE e

‘Weekday

5. Repeat the process for the Month Name column

6. Create a Column graph displaying Sales by Month Name and Profit by
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Sales by Month Name
20mM

15M

10M

5

am
T I O = S S
\\\go‘ B N O RSy
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Challenge

Please create the following tables and visualizations:

1. Sales and Profit by Year and Month Name
2. Area chart displaying Sales by Month Name with Year as a Slicer
3. Column Chart displaying Profit by Product Category with WeekDay Name
as a Slicer
a. Turn Data Labels on

4. Line Chart displaying Sales by Channel by Day add Month Name as a Slicer
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Creating a Date Table

To save time when you are creating Date orientated calculations, a master date file
can be created. This master file is then linked to the data file and the date fields can
be used in Power Bl reports.

This functionality uses the Power Bl ability to create relationships between tables to
allow the user to easily create date orientated tables and visualizations. We are
going to look at relationships in more detail in the next section.

1. The Date Table is created in an Excel spreadsheet

Master Date Day Month Year WeekDay WeekDay Name Month Name Week Num
01-Jan-01 1 1 2001 2 Monday January 1
02-Jan-01 2 1 2001 3 Tuesday January 1
03-Jan-01 3 1 2001 4 Wednesday January 1
04-Jan-01 4 1 2001 5 Thursday January 1
05-Jan-01 5 1 2001 6 Friday January 1
06-Jan-01 6 1 2001 7 Saturday January 1
07-Jan-01 7 1 2001 1 Sunday January 2
08-Jan-01 8 1 2001 2 Monday January 2
09-Jan-01 9 1 2001 3 Tuesday January 2
10-Jan-01 10 1 2001 4 Wednesday January 2
11-Jan-01 11 1 2001 5 Thursday January 2
12-Jan-01 12 1 2001 6 Friday January 2
13-Jan-01 13 1 2001 7 Saturday January 2

The following formulas are used to create the Date Master:

e Master Date — The Master Date must be a continuous range of dates starting
with a date that is before the first date in your data source and ending with a
date that is larger than the last date in your data source

e Day — Calculates the Day of the Month from the Master Date =Day formula

e Month — Calculates the Month of the Year from the Master Date =Month
formula

e Year — Calculates the Year of the Master Date = Year formula

e Weekday — Calculates the Weekday number from the Master Date =Weekday
formula

e WeekDay Name — Calculates the Name of the Weekday from the Master
Data =Text formula

e Month Name — Calculates the Month Name from the Master Data =Text
formula

e Week Num — Calculates the week number from the Master Data =Weeknum

formula
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2. The Date Master sheet is loaded into the Power Bl Desktop
3. Arelationship needs to be created between the Order Date and the Master
Date

Tablel T Dates

Region Master Date

SubRegion X Day
X Month

3 Year

Market

Custamer

Business Segmeant 5. WeekDay

Category
Model

WeekDay Name
Month Name

Color

3. ListPrice

37 Week Num

4. The Sort By Column for Week Day Name and Month Name needs to be
correctly set
a. Weekday Name sorted by Weekday
b. Month Name sorted by Month

| Data Type: Text = | Home Table: -

Format: Text ~ Data Category: Uncategorized =

$ > 05 9 Auto 2 Default Summarization: Do Mot Summarize ~
L +/  Manth Name (Default) [0 Froperties
Master Date

l D2y Year WeekDay ‘WeekDay Name Month Name: ¥
5, jainnkiy 3 2001 2 Monday March
2. Year | 3 2001 2 Monday March
9 WeekDay | 3 2001 2 Monday March
', WeekDay Name 3 2001 2 Monday March
iy Week Num | 3 2002 2 Monday March
) 3 2002 2 Monday March
8, 2002 18 3 2002 2 Monday March

5. Create the following:
a. Area graph displaying Sales by Month Name
b. Bar graph displaying Profit by Weekday Name
c. Table displaying Sales and Profit by Year and Weeknum
d. Year as a Slicer
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DAX Measures

DAX measures allow more efficient and powerful calculations to be created in Power
Bl. The immediate benefit of measures is that the calculation is only performed at
the result level and not the table level. If you have two million rows and create a new
calculated column, the new column will need to perform the calculation two million
times to populate the column. Whereas, a DAX measure will only create one
calculation.

For example, if we have 15 000 rows in a data source and we have a Sales column.
When we create a Report showing Sales by Manufacturer there will be 15 000
calculations. However, if we use a Measure field there would only be 10 calculations
(there are 10 Manufacturers).

There are many different types of DAX formulas, however most of the basic formulas
are very close to Excel formulas — which makes it easy to get started.

A list of common DAX formulas:

e Sum - =SUM([Field])

e Count - =COUNT([Field])

e DistinctCount - =DISTINCTCOUNT([Field])

e Average - =fAVERAGE([Field])

e Min - =MIN([Field])

e Max - =MAX([Field])

e Divide - =DIVIDE(Numerator[Field], Denominator[Field])

Getting Started

In this example you will use the Data view and the modelling menu option to create
the following Measures:

1. Total Sales = Sum([Sales]) — Set the formatting as thousands separator and
no decimal

Total Profit = Sum([Profit])

Avg Sales = Average([Sales])

Highest Sale = Max([Sales])

Lowest Sale = Min([Sales])

DCount Customers = DistinctCount([Customer])

Avg Sale per Customer = Divide([Total Sales],[Dcount Customers])

© N o g s~ w D

Profit Ratio = Divide([Total Profit],[Total Sales]) — Set as Percentage
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The following list of Measures will be created in your table.

Wi Month
B Total Sales
B Total Profit

B Avg Sales

B Highest Sale

B Lowest Sale

B No of Models

B Avg Sale per Model
B Profit Ratio

In the Report view you will notice that Measures such as Total Sales and Total Profit
will be very similar to using the Sales and Profit field. You will notice with the
Measure that you are not able to change the method of aggregation. Most people
may see this as a disadvantage. However, remember that the Measure is far more
efficient in terms of number of calculations and also that Measures can be used in
other Measure calculations.

This is shown by the creation of the Avg Sale per Customer and Profit Ratio
calculations. Previously we would not have been able to create these calculations in
our reports.

1. Create a Matrix displaying Avg Sales per Customer by Business Segment
and Region

2. Create a Matrix displaying Profit Ratio by Category and Region

Business Segment Europe  MNorth America Pacific Total
Accessories 27558 91,661 6,672 124,223
Bikes 1,250,749 6,619,291 394442 7,777,667
Clothing 50,444 204577 12,165 256,899
Components 57191 ZBE 547 11,335 350,616
Total 216,412 1.281,864 58,744 1,516,960

Category Europe  North America  Pacific Total N

Bib-Shorts 401 % 403 % 40.3 %

Bike Racks 418 % 411% 402% 413 %

Bottles and Cages 414% 412% 401% 41.2%

Bottom Brackets 400 % 400%  400% 400 %

Brakes 401 % 401 %  400% 401 %

Caps 418 % 423 % 413% 422%

Chains 40.2 % 401 %  400% 401 %

Cleaners 413 % 410% 400% 411%

Cranksets 400 % 401 %  400% 401 %

Derailleurs 40.2 % 401% 400% 401 %
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The Calculate Formula

The Calculate formula is one of the most useful formulas in DAX. The Calculate
formula calculates an aggregation and then filters the result according to the
specified criteria. The Calculate formula is often referred to as a supercharged
SumlF statement. The syntax for the Calculate formula is as follows:

=Calculate(<aggregate expression>, <filter><filter>)
The aggregate expression can include the following:

e Sum

e Average

e Count

e Min

e Max

e Distinct Count

The Calculate formula can therefore be used to create a number of calculations
using filters.

For Example
Calculate the total Sales for Australia
Sales Australia = CALCULATE(sum([Sales]),Tablel[SubRegion]="Australia")

Create a Table displaying Business Segment and Total Sales. Add the new Sales
Australia field:

Business Segment  Total Sales Sales Australia
Accessories 093 7EE 40032
Bikes 116,665,011 2,366,651
Clothing 3,082,793 72,988
Components 20,335,703 340,053
Total 141,077,295 2,819,725

In this next example, we want to create a calculation displaying only the Profit for
2003. In this example instead of using the =Sum expression, we are able to use the
Measure within the Calculate formula.

Calculate the total Profit for the Year 2003

Profit 2003 = CALCULATE([Total Profit],Tablel[Year]=2003)
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We can also use more than one filter within a Calculate formula. For example, we
can combine filters to calculate the Profit for Australia in 2003.

Profit Australia 2003 = CALCULATE([Total
Profit],Tablel[SubRegion]="Australia",Tablel[Year]=2003)

Business Segment  Total Sales Sales Australia  Sales 2003 Profit Australia 2003

Accessories 093,788 40,032 218,880 10,487
Bikes 116,665,011 2,306,851 19,381,835 384,368
Clathing 3,082,793 72,988 633,795 17993
1l Com ponents 20,235,703 340,053 3828548 £3879
Total 141,077,295 2,819,725 24,063,039 696,727
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Relationships

In this example we are going to use a Human Resource data source. The data
source contains two tables. The first table is a Master table and contains a list of the
50 employees. The second table contains a list of training that Employees have
attended.

In this example the Employee ID is in both fields so we are going to use the
Employee ID to create a relationship between the two tables.

1. Start a new session of Power Bl

2. Load the Employee Master Excel file through the Get Data interface

Both tables are loaded into the Power Bl data model. Power Bl automatically picks
up that there is a relationship between the two tables and creates the necessary
relationship.

E Masterl
EmployeelD
Employee Name E
BirthDate

Today

= Workshops2
Start Date
3 Course Code H
Course Name

Employee ID

<

Power Bl creates a many to one relationship between the Workshops table and the
Master table.

Power Bl has named the tables — Masterl and Workshops2. To change the names
of the tables:

1. Double click on the Table name — Change the names to Master and
Workshop

£ Workshops2

EmployeelD Start Date

Employee Mame
BirthDate

> Course Code

Course MName

Trwrlanr
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1. To edit the Relationship double click on the line that connects the two tables

Edit Relationship

Select tables and columns that relate to one another,

Workshops2 =

Start Date Course Code Course Name Employee ID Cost Supplier Year
Thursday, April 12, 2012 1 Communication Workshop 1 1300 Communication Experts 2
Thursday, April 12, 2012 1 Communication Workshop 4 1300 Communication Experts 2
Thursday, April 12, 2012 1 Communication Workshop 25 1300 Communication Experts 2

<

[ | 3

# Wake this relationship active

Ascume Referential Inteqrin

Master -
EmployeelD Employee Name BirthDate Today Age Race MaritalStatus
1 Gustave Achong Soturday, May 15, 1982 Thursday, April 21, 2016 33 A M
2 Catherine Abel Wednesday, June 03, 1587 Thursday, April 21, 2016 28 A s
3 Kim Abercrombie Sunday, December 13, 1864 Thursday, April 21, 2016 51 W M
« mn | 3
Cardinality Cross filter direction
Many to One (*:1) * | Both -

Delete button

To Delete the relationship —

Select the interconnecting line and press the

To Create a new relationship — Drag the Employee ID field from the

Workshop Table to the Employee ID field on the Master Table
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Employee Master Challenge

Fields can be used from the two tables to create an interactive dashboard. Create
the following dashboard:

T

otal

No of Emps Trained Avg Training Cost Avg Training Cost per €.

195 1.94K  8.06K 2013

Training Cost by Month

No of Employees No of Employed Emps T

79K £0 47 Human Resource Dashboard

Year
2012

1. Create the following calculations:

a.
b.

C.

o~ WD

Total Training Cost — Sum of Cost

No of Employees — Distinct Count of Master Employee 1D

No of Employed Employees Trained — Calculates the number of
employed employees that have attended training

No of Employees Trained — Counts the number of employees that
have attended training. There are 50 employees in the company, but
many have the employees have attended training more than once
Average Training Cost — Average of the Cost field

Avg Training Cost per Employee — The Total Training Cost divided
by the number of Employed Employees Trained

Area graph displaying Training Cost by Month

Area graph displaying the Number of Employees trained by Month
Column graph displaying the Training Cost by Dept

Pie graph displaying the Count of Employees who attended training by

Gender

o

Bar graph displaying the Cost by Course Name

7. Slicer displaying the Year
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Creating Custom Visualizations

Power Bl provides an open framework for the creation of new visualizations which
can be imported into Power Bl and used in reports and dashboards.

Power BI Visualization Gallery

1. Go to https://app.powerbi.com/visuals/

Visuals Sort by 1 Most Recent | | 0O

Attribute Slicer Gantt Stars Image Viewer

In this example we are going to download a Box and Whisker plot visualization.

2. Select the Box and Whisker (Brad) visualization and download

In Power Bl Desktop go to the Visualizations option and select the last option which
displays ellipses.

3. Select Import Visual — Select the Box and Whisker visualization that has

been downloaded

The new visualization is displayed on the visualization display.

Visualizations
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Creating a Custom Visual

1. Delete the Bar graph displaying the Cost by Course Name

2. Click on the Box and Whisker visualization to select it

3. Place Dept in the axis box and Age in values
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— L 37
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T T
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4. Experiment with Salary

5. Filter the Box and Whisker using other options such as Gender
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Using the Related Function

The related formula is useful when you want to use the fields from other related
tables.

In this example we are going to use the related formula to display the Department
and Gender of the Employee in the Workshop table.

Go to the Data view and Select the Modelling menu option
Select the Workshops table

Select New Column -Enter the formula

Department = RELATED(Master[Dept])

Select New Column - Enter the formula

Gender = RELATED(Master[Gender])

o 0k~ w0

Gender = RELATED(Master[Gender])
Course Code Course Name Employee ID Cost Supplier Year Month Department Gender

ch 29, 2012 4 Communication Werkshop 44 1300 Communication Experts 2012 3 Sales M
ch 29, 2012 4 Communication Werkshop 33 1300 Communication Experts 2012 3 Sales M
ch 29, 2012 4 Communication Workshop 38 1300 Communication Experts 2012 3 Production F
ch 29, 2012 4 Communication Workshop 10 1300 Communication Experts 2012 3 Logistics M
ch 29, 2012 4 Communication Werkshop &8 1300 Communication Experts 2012 3 Finance [
h 08, 2012 & Instituting Disciplinary Action 12 1350 Discipline Trainers 2012 3 Human Resource M
h 08, 2012 & Instituting Disciplinary Action 43 1350 Discipline Trainers 2012 3 Logistics F
h 08, 2012 & Instituting Disciplinary Action 28 1350 Discipline Trainers 2012 3 Human Resource M
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Enhancing Your Power Bl Data

In this last section we are going to review some features that allow you to edit,
manipulate and transform your data in Power Bl. These features are available in the
Power Bl Desktop and are available under the Edit Queries icon.

Anybody who is familiar with Excel Power Query will recognise the features. The
features in Power Bl Edit are exactly the same as Power Query.

Transforming Data

A common task in data analysis is converting and transforming your data so that you
can easily create reports and dashboards. Common examples of transformations
include:

Changing the data type i.e. Text, Numeric and Date
Renaming field names

Changing the case of text fields

Replacing values, for example M is Male

Creating new fields, for example Year and Month from a Date field

In this example we are going to use the Employee Data.csv file

a r 0w N e

o

Select Get Date — Select Employee Data.csv — Select Edit

Convert Employee ID to Text data type

Remove Columns — NationalIDNumber, ContactID and LoginID
Rename the Title field to Job Position

Change the Birth Date to data type Date and locale — English United
Kingdom

Change Marital Status to M — Married and S — Single

7. Change Gender to M — Male and F — Female

9.

Change the Hire Date to data type Date and locale — English United
Kingdom
Remove the Modified Date field

10.Change the Job Position field to be in Upper Case and to also use the Trim

formula
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Aggregating Data into New Tables

A common requirement when you are working with data is to produce a work with
summarised data tables. For example, in our current Employee Master example we
may want to create a table that stores the total training cost, highest training cost and
lowest training and no of courses attended for each Employee.

1. Select the Edit Queries icon

2. The Query Editor interface is opened

The Query Editor uses the same ribbon and menu structure that the rest of Power Bl
Desktop uses.

IH - Home

=% | D D | D (R Properties | E E | B B -Remove Duplicates = | £ | 7 Data Type: Whole Number » | [ Merge Queries
I;"l“ @ & [ Advanced Editor m ! (SR S 2 AN

|%: Remove Errors = BEH Use First Row As Headers = | °F- Append Queries
Close & New Recent  Enter Refresh Choose  Remove Keep Remove split Group 1
Apply~ | Source~ Sources~ Data | Preview ~ Columns Columns = | Rows~ Rows~ Column~ By 52 Replace Values [£4] Combine Binaries

Transform Add Column View

Close MNew Query Query Manage Columns Reduce Rows sort Transform Combine

Queries [2] < | = Employee Name |l BinnDate |l Tovay gl Aee [ Race B Mariaistatus [l Gender | Query Settings
1 Gustavo Achong 15-May-52 21-Apr-16 33 A M M o

|@ Master ) 2 Catherine Abel 03-un-87  21-Apr-16 H F 4 PROPERTIES
@ Workshops 3 3 Kim Abercrombie 13-Dec-64 21-Apr-16 51 W M F Name
4 Humberto Acevedo 23-Jan-65  21-Apr-15 51w s M
5 Pilar Ackerman 29-Aug48  21-Aprls 56 C M F
6 Frances Adams 19-Apr65  21-Apr1s s1cC s F
7 Margaret Smith 16Fcr46  21-Apris 70 A B F 4 APPOIFD, STRES
8 Carla Adams 06-Jul-36 21-Apr-15 59 A M F Source
9 Jay Adzms 25-0ct-92 21-2pr-16 23 A M M Eosdaboy
10 Ronald Adinz 274prs6 21-4prls 49 W B M alChange
11 Samuel Agcaoili 11-Apr-49 21-Apr-16 &7 W M M
12 James Aguilar 01-5ep-61 21-Apr-16 54 A 3 M

The first requirement is that we require the Employee Name to be in the Workshops
table. We are going to use a Merge Query option to access the Employee Name.

1. Select the Workshops table

2. Select Merge Queries

The Merge Queries dialog box opens.

Merge
Select a table and matching columns to create a merged table.
Workshops [
StartDate  Course Code  Course Name Employee D Cost  Supplier Year  Mon
12-Apr-12 1 Communication Workshop 1 1300 | Communication Experts 2012
12-Apr-12 icatien Workshap 4 icati s 2012
12-Apr-12 nication Workshop 25 s 2012
12-Apr-12 1| Communication Workshop 33 2012
12-Apr-12 1 Communicatien Workshap 42 s 2012
< m ] 5
[ Master - B
Employee Name  BirthDate  Today ~ Age  Race  MaritalStatus  Gender  HireDate
1 Gustavo Achong 15-May-82 | 21-Apr-16 33 A M M 31-Jul-02
2 Catherine Abel 03-Jun-87 21-Apr-16 28 A s F 26-Feb-10
3 Kim Abercrombie 13-Dec-64 | 21-Apr-16 ST W M F 12-Dec-07
4 Humberto Acevedo 23-Jon-65 21-Apr-16 51 W s M 05-Jon-07
5 Pilar Ackerman 29-Aug-45 21-Apr-16 & ¢ M F 11-on-07
< it ] =
Join Kind
[ Left Outer fall from first, matching from second) -
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3. Make sure that Employee ID in the Workshops table is selected and the

Employee ID in the Master Table

4. Click Ok

Supplier
300
300
300
300
300
300

Communicaticn Experts
Communication Experts
Communication Experts
Communicaticn Experts
Communication Experts

Communication Experts

Year

Month
2012 e
2012 4 Table
2012 4 Table
2012 4 Table
2012 4 Table
2012 4 Table

A New Column is created in the Workshops table

select the fields to add to the table.

® Ex

v

pand Aggregate

(Select All Columns)
EmployeelD
Employee Name
BirthDate

Today

Age

Race

MaritalStatus
Gender

HireDate

5. Select Employee Name and remove the Use original name as prefix option

The Employee Name is added to the Workshops table.

6. Select the Group By icon

The Group By dialog box opens

Group By
Specify the columns to group by.

Group by

| Employes Mame

New column name
Training Cost
Number of Courses

Avg Training Cast

+

Operation

Column

| Sum

- | |Cost

| Count Rows

| Average

Cost

7. Group by — Employee Name

8. Training Cost — Sum — Cost

9. Number of Courses — Count Rows
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10.Avg Training Cost — Average —Cost
11.Click Ok

#:. Employee Name n Training Cost ~ |Number of Courses

~ [ Avg Training Cost -

Gustavo Achong 8300
Humberto Acevedo 7F00
Catherine Abel 4600
Phyllis Allen 2650
Kim Abercrombie 12250
Mazxwell Amland 12950
lohn Ault 10500
PFilar Ackerman 4550
Michelle Alexander 1300
Frances Adams 14400
Margaret Smith 14500
el Carla Adams 10100
SN Kim Akers 11650

S IR - T, [ - N R X

L T T - T (T R - ' U U )

1860
1540
2300
1325
2041 666667
1850
1816.666667
1650
1300
2400
2071.428571
1683.333333
2330

Working with Queries and Applied Steps

If you want to keep the original Workshops table, it can be duplicated.

1. Right Click on the Workshops table
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3l Cathe
Copy
Paste
Delete
Rename

Enable Load

Duplicate

Reference

Move To Group 3
Mowve Up

Move Down

Advanced Editor

Properties...

A list of options is displayed. Select the duplicate option. The table is duplicated.

2. Select the original Workshops table

A list of all the steps that have been applied to the data is displayed.

4 APPLIED STEPS

Source

Navigation

Changed Type

Merged Queries
Expanded NewColumn

|X_ Grouped Rows

3. Delete the last step — Grouped Rows

The Workshops table is returned to the state that it was at before the grouping.

4. Select the Workshops(2) query

5. Change the Properties name to Train Cost by Employee

4 PROPERTIES

MName
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Analysis with Excel

In this lesson we are going to learn how to analyse data in Excel. Power Bl provides
us with the capability to create powerful online data models using the tools that we
have covered in the course so far. These data models actually create a SQL
Analysis Services database in the background. These data models can therefore be
extremely powerful in developing and creating custom Excel analysis.

In this example we are going to use the Employee Master data that we have been
using in previous exercises.

1. Start a new version of Power Bl Desktop

2. Load the Employee Master data — Select the Masterl and Workshops2
tables

3. Publish the data to the cloud

4. On the cloud data set select Analyze with Excel

© Show: All content
Employee Master

Wed Sep 28 2016 16:20:02 GMT+0200 (South
Africa Standard Time)

Alli Reports

Employ

& Datasets

RENAME
Em

REMOVE

SCHEDULE REFRESH

REFRESH NOW

ANALYZE IN EXCEL {5

The system will prompt you to download the SQL_AS_OLEDB software. Please
download and install the software. The software creates the capability for Excel to
read the data from the Power Bl data set.

Once the software has been download the system will prompt you to download the
Microsoft Office Data Connection file. Download this file

Start Excel

Open the data connection file that was downloaded

Excel will provide a warning that there is a security concern. Enable the file

H w0 N e

An Excel spreadsheet will open with a Pivot Table
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PivotTable Fields v

Show fields: | (All) | B

Search L
4 [F Masterl -
Age
BirthDate
Dept
Employee Name
EmployeelD -

Drag fields between areas below:

T Filters Il Colurmns

The table from the Employee Master file will be opened.

1. Try to create a report displaying the Cost (workshops table) by Department
(Master table)

The Pivot Table does not allow the Cost field to be placed in the Values box. This is
due to the fact that the Cost field has to be created as a Measure in the Power Bl
data model.
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Creating Measures in the Data Model

Earlier in the course we reviewed how to create Measures in the Power Bl Desktop.

1. Gotothe Power BI Desktop
2. Select the Modelling tools

3. Select New Measure

.4 v Measure = I

Enter the following Measures into the Workshop Table

1. Total Cost=Sum(Workshops2[Cost])
2. Avg Cost = AVERAGE(Workshops2[Cost])
3. Publish the data set

Go back to Excel and refresh the data set. To refresh the data set, select Pivot
Table Tools and the Analyze menu option. Select the Refresh icon. The new
Measures will now be added to the list of fields under the Measures icon.

4 F Workshops2 -
Avg Cost

Total Cost

a D Masterl
Age
BirthDate i

Create the following Pivot Tables:

e Total Cost for each Department
e Total Cost and Avg Cost for Department
e Total Cost by Course Name

e Total Cost by Department and Gender
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Experiment

Create the following Measures in Power Bl Desktop:

Avg Age = Average(Masterl[Age])
Highest Age = Max(Master1[Age])
Lowest Age = Min(Masterl[Age])

Total Salary = Sum(Master1[Salary])
Avg Salary = Average(Masterl[Salary])
Highest Salary = Max(Masterl1[Salary])
Lowest Salary = Min(Master1[Salary])

Refresh the data into Excel and create the following Pivot Tables:

Avg Age, Highest Age and Lowest Age by Department use Gender as a Slicer
Total Salary, Avg Salary, Highest Salary and Lowest Salary by Department

Avg Age, Avg Salary and Avg Cost by Course Name use Department as a

Slicer
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