Data analysis and visualization
with Power BI Desktop
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Introduction

Power Bl is a Data Visualization and Business Intelligence tool that converts data from different data
sources to interactive dashboards and Bl reports. Power Bl suite provides multiple software,
connector, and services - Power Bl desktop, Power Bl service based on Saas, and mobile Power BI
apps available for different platforms. These set of services are used by business users to consume
data and build Bl reports.

Power Bl desktop app is used to create reports, while Power Bl Services (Software as a Service - SaaS)
is used to publish the reports, and Power Bl mobile app is used to view the reports and dashboards.

Power Bl Desktop is available in both 32-bit and 64-bit versions. To download the latest version, you
can use the following link -

https://powerbi.microsoft.com/en-us/downloads/

Task 1. Data import
In this exercise, we import data from Excel to Power Bl desktop. Please, follow the screenshots

From the top menu choose “Get Data” -> Excel

Open the file: Sample Dataset Cars.xlsx

SQL Server

ol B = | Untitled - Power BI Desktop - - P——
j B
New Most Common Text box i F
’__‘glmage I va
Excel From From Switch
Open Cfd Shapes - Marketplace  File Theme *
Custom visuals Themes
@ Power EI datasets
=
E_g Power EI dataflows
E‘A‘ Save As

Get Data 3
D Analysis Services
r[] Import 3
D Text/CSV
E‘ Export 3 D

= Web
OData feed
— Blank Query

Fublish 3

m Export to PDF

=

Choose “Cars” worksheet (you will see the preview of the worksheet) and click “Load”.

2|Page



Navigator
P Cars
Display Options ~ DJ Manufacturer Maodel
4 Sample Dataset Cars.xlsx [2] Acura Integra
¥ E Cars | Acura TL
Acura CL
Car_sales
El - Acura RL
Audi A4
Audi MG
Audi AR
BMW 323i
BMW 328i
BMW 528i
Buick Century

Sales_in_thousands

16519
35384
14114
B.588
20397
1878
138
18.747
59231
17527
51561

__year_resale_value
16.36

18.875

18.225

29725

22255

23555

28675
36.125
12.475

To see your data imported choose the icon on the left side of the screen.

-
o | | 0 & = | Untitled - Power sktop-
Home Modelipd

Help

Model
Integra 16919 1636
TL 35.384 15875
CL 14.114 18.225
RL 2528 20.725
A4 20.397 22255
AR 18.78 23.555
AR 138 39
3230 15.747

Task 2. Data preparation

Task 2.1. Setting data types

Data preparation is the act of manipulating (or pre-
processing) raw data into a form that can readily and
accurately be analyzed.

On the right side of the screen there is a data structure of
the table “Cars”. Some of the data fields are marked with the
symbol X. This means that the field is treated as number
(other fields can be text or date).
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Paste N ; Get  Recent Enter Edit Refresh
¥ Format P3 Data~ Sources™ Data | Queries
External data

Mew

MNew Ask A Bu

Page = Visual Question

Insert

|E| Sales_in_thousands B __year_resale_value |E| Vehicle_type

Passenger
Passenger
Passenger
Passenger
Passenger
Passenger
Passenger

Passenger

FIELDS

B Cars

__year_resale_value
Curb_weight
Engine_size
Fuel_capacity
Fuel_efficiency

Horsepower

B Latest Launch

Length
Manufacturer
Maodel
Power_perf_factor
Price_in_thousands

Sales in thousands
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null
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»
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We need to change the type of some fields that should be numbers, these are:

e Year _resale value

e Curb_weight

e Engine_size

e Fuel_capacity

e Length

e Price_in_thousands
e Sales in_thousands
e Width

To change the type of the fields, click the icon of
three dots, and choose “Edit query”

FIELDS

This will switch to the edit mode, where you can
change the types of the fields.

Choose the ribbon “Transform”, where you can
find the options of changing field type.

__year_resale_value
Curb_weight
Engine_size
Fuel_capacity

* Fuel_efficiency

" Horsepower

-} Latest_Launch
Length
Manufacturer
Madel
Power_perf_factor
Price_in_thousands
Sales_in_thousands
Vehicle_type
Wheelbase

Width

New measure
MNew column
New guick measure
Refresh data

Edit query

Copy Table
Rename

Delete

Hide in report view

Mark as date table »

Unhide all

Figure List of fields in the table

< =N ABC Manufacturer

Queries [1] - | AB- Model

- ABC Sales_in_thousands - 2%2 __year_resale_value

QUERY SETTINGS

Integra
TL
CL
RL
Ad
AB
AR

B Cars
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16.919 16.36

35.384 15,875
14114 18.225
B.588 29725
20.397 22255
1878 23.555

138

4 PROPERTIES

Name

4 APPLIED STEPS

- —— —
al | | = | Untitled - Power Query Editor \ — —
- e — i ——
| =4 Home Transform Add Colum View Help
% D g;E Transpose Data Type: Text = {,2 & Eﬂ - | .A/(;. Merge Columns E‘{’ Statistics = Trigonometry E| Date - Elg
™ - oo . C T
E Reverse Rows 7 Detect Data Type m' E!ﬁ' |— —l 3‘5; Extract = Standard '0_8 Rounding ';1-,' Time =
Group Use First Row | = Split  Format _ R T . . Structured, Ry
By  as Headers~ :H Count Rows Eﬁ Rename B |:| Column~ ~ SmParse~ Scientific ~ [z +| Information Dwuration Column= | st
Table Any Column Text Column Mumber Column Date & Time Column




Click on the column header to select

data type from the drop-down menu. B - 125 Price_in_thousands | - |15 Engine size - 135 Ho
For the fields that should be in 1 12 Decimal Number
“ . 2 Fixed decimal b
currency format choose “Using f ped decimat number
L le.” ti Ch “English 3 143 Whole Number
oc.;a e..” option. Choose “Englis . % Percentage
United States” 5 .
Fcf) Date/Time
6
. [
Do the same for other fields that 7 g T_ate
. Ime
should be in currency format. i @ Dste/Time/Timezone
. . = @ Durati
For other fields choose accordingly 10 arenen
. . B
Decimal Number or Whole Number. Ll Ac Text
12 XJ True/False
_i [E] Einary
. 15 Using Locale..
The errors can appear depending on
tem local settings (dot or - e 8
yOUI’ SyS em . g 17 39.665 46
comma as decimal separator). - s 5

In the case of errors, go to Options and Settings (the button on the left top corner of the screen)
o H

[—— R x
Ho Options

GLOBAL Locale for import
H . “ H Locale determines the regional settings used to interpret numbers, dates, and time
Change the regional settings to “English ::;c;; | . ot e g e e e ces, and ¢
(United States)n S English (United States) -
R scripting
Python scripting
Security
Privacy
When you set the correct type for all the -
fields, click Close and Apply button (left Diagnostics
Preview features
top of the screen). hute recovery

Report settings

File Home Trz CURRENT FILE

Data Load

|i>$ I:B‘ |:t Regional Settings
m P ': Privacy

Close & Mew Rece Auto recovery
Apply~| Source = Sourc DirectQuery

[ Closeampply v Query reduction

oK Cancel
Report settings

If the wrong currency symbol is displayed you can change it in Modelling Tab.
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Task 2.2. Adding calculated columns

In our example of sales analysis of cars there is no column with sales value (which could be useful in
reports and visualization). But we can easily add the new column it by multiplying the price and the
number of cars sold.

To do this click “New Column” on the “Modeling” ribbon and type in the formula bar:

o H = |Untit|erI—P0werBIDeslctop - — g ——— -

Home MoHeling Help

LEI !J Data type: Whole Mumb, Home Table: a:
Format: Data Category: Uncategorized =

Manage New Mew  New New Sort by o . L Mana

Relationships | Measure Column Table | Parameter | Column oo Autor o Default Summarization: Sum - Role

Relationships Calculations What If Sort Formatting Properties 5

1 Sales_Ualuel: Cars[Price_in_thousands]*Cars[Sales_in_thousands]

Manufacturer |~ - | Sales_in_thousands ear_resale_value |~ | Vehicle_type |~ | Price_in_thousands |~ | Eng

@ Acura Integ 16,919 516,36 | Passenger 521,50
Acura TL 30,354 519 88 | Passenger 525840
Acura CL 14,114 Passenger
Acura RL 8,588 542,00

Change the default name Prompts will be shown while typing

Column on Sales Value SO you can just start writing and

choose the field name ©

The new column with calculated value should appear as the last one in the dataset.

Task 3. Visualizing data in charts and tables

Now our task is to get some knowledge from the dataset. | EH = | Untitled - Pow

Home View

g (3
L

Mew Mew

Switch to the Report view.

Manage
Here we can make new tables and charts. Relationships | Measure Column 1
Relationships Calculations

6|Page



Task 3.1. Natural language queries

In Power Bl we can ask (not very sophisticated) queries in natural language. It is useful feature
that saves time.

To try this feature click on “Ask a Question”

o | H = | Untitled - Power BI Desktop . - W o g—

Home View Modeling Help

| GDR B R D3 =
0 e | -
Copy ird e |~ I % [ image
Paste ) Get Recent  Enter Edit Refresh Mew  New Ask A |Buttons Fror
Format Painter | pata~ Sources~ Data CQueries = Page = Visual |Question - CE Shapes * | Market
Clipboard External data Insert Cust
Ask A Question

Use natural language to ask a
question about your data. Mot
available for DirectQuery or older
Analysis Services data sources.
English only.

Our aim is to get sales value achieved by each of the manufacturers.

So just type: sales value by manufacturer and see the results!

- ERE
()
B Copy .
Paste Get  Recent
~ Format Painter | pata~ Sources =

["l D Sl I Text box
Py ——
‘/J L= — I I :] L_||;|Image
ter Edit Refresh Mew  Mew Ask A Buttons Fi
ata | Queries = Page~ Visual Question +  OFdShapes~ | park

Clipboard ernal data Insert Cu

Acura I
Audi I
N |
Buick .
Cadillac .
Chevralet - !
Chrysler l
$50K
[ S ol

Sales value by manufacturer

Try to ask other questions in natural language, for example Average fuel efficiency by
manufacturer
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Task 3.2. Changing the layout and format

You can sort the data on the chart by sales value or manufacturer.

¥<aies Value by Manufacture \s'l

. - D Export data
augi [l B3 show data
avw [l X Remove
suick | = Spotlight
cadilac [ 1 Sort descending
chevrolet [ A 14 Sortascending
chrysier [ Sort by > Manufacturer
Sales Value
1

BMW Saab

Salurn

Chrysler
Mitsubishi
Lincoln
Volkswagen
Lexus
Oldsmobile
Cadillac

Mereury

Mercedes-B

Dodge
Buick

Jeep

Ponliac Toyola
s Chevrolet Honda
You can format the chart and any
element of your report (font size, color,
etc.) by clicking on painting tool
> Legend
8|Page (B > Data colors

VISUALIZATIONS

Legend

Manufacturer

Details
Add data fields here
Values

Sales_Value

Tooltips

Add data fields here
FILTERS

Visual level filters

Manufacturer
s (All

off O—

Use the right side of the screen (drag&drop the fields)

FIELDS

ars

__year_resale ...

Curb_weight

Engine_size
Fuel_capacity
Fuel_efficiency
Horsepower
Latest_Launch
Length

]

Manufacturer
Manufacturer ...
Model
Power_perf_fa...
Price_in_thous...

Sales_in_thous...

i

Sales Value
Vehicle_type
Wheelbase
Width

E B EEEEEEEEEEEE NN

B & Engine size

B * Fuel_capacity

B = Fuel_efficiency
B = Horsepower

B E Latest_Launch
B = Length
Manufacturer
B [ Manufacturer ...



Try some options, feel free to choose colors and fonts, add a legend...

Task 3.3. Adding tables and charts
We can compose our report on many pages. To add another page click on the yellow + at the bottom
of the screen. You can name your new page.

Sales value by manufacturer Page 1 o+

To add a table to your report choose
from the visualizations menu on the

right. VISUALIZATIONS >  FIELDS

F _ year_resale_...

M = Curb weight

B = Engine_size

Add atable presenting AVERAGE fuel

efficiency by manufacturer. Format the table .
(change colors and font size, sort the data) Jaguar 21

Infiniti 25

Saab 46

Add the column chart and do the formatting
as well.

Subaru 49
Jeep 56
Lincoln 58
Porsche 66
Audi 70
BMW 75 1
Hyundai 83
Buick 97
Acura 101

Add new page to your report. Make a line chart and table showing Prices and year resale value
by car model. Do some formatting to your chart.

Sort the data on the chart by year resale value.
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r Price in thousands and ye_ar resale value by Model E1 -

®Price_in_thousands ® __year resale value

TL
[30

Ad
Town & Country

A8

A
Deville
Town car

Carvette
RL
3280

Viper
S-Class

528i

Land Cruiser
Seville
ES300
C-Class
Eldorado

GS300
Expedition

Boxter
LS400
3000GT
Continental
Aurora

Maountaineer
Bravada

Carrera Cabrio
Carrera Coupe
SL-Class
E-Class

Park Avenue

r
L

Use scatter chart to visualize horse power and price of cars.

Add a funnel control to the chart to change the range of variables displayed \Ho,sepowe,
160 303

Horsepower and Price_in_thousands by Model =

400

350 .

‘.
o°..
LA
"o
§
Q)

g
o°’

—
=1
o

50
= Mo 25w eYTY®XWETOoE .S @6 U000 ~C 005 Yo~gWow J0 o odmsmd !
Uzmgowﬁwﬁﬁ{cLLELQ“JTJ:E‘DNH':h—ktU':D_¥.“_J“’,9Lcuj'suou'oﬁjzﬁ‘
SSMmuERA o225 Py gVoEEZETEGEF 2255 BZ558220
f =
gm” a5 £5953ze82885h S50:588z2505597 T©S8g2s58z,
B - ] S o ) Usg o Y c oW Qg
M B w oY e
tt ¥
L
[
Model

Task 4. Relationships in tables

Task 4.1. Adding another table

As the name suggests, Relationship in Power Bl is used to define the connections or the relation
between two or more tables. The relationship is used when we want to perform an analysis based
on multiple tables. Relationship helps us to display the data and correct information between
multiple tables. It is used to calculate the accurate results also.
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“W HS = |reportcars_— Power Bl Ds__ktop—. '. '- TA -

Click “Get Data” on “Home” ribbon and add to Home | Modelng  Help

our project the excel file —_— ¥ cut N ' E7 [ [

your proj ) £ 7 e

Cal‘ManUfaCturerSBycountryX|SX Paste Recent  Enter Edit Refresh MNew I
Data = [Sources ~ Data Queries = Page~ Vi

¥ Format Painter
Clipboard External data

Get Data

Create queries by importing data

Manufacturer Iz‘

from a new source. ar_resale_value
Acura Integra 16,515 516,
In the navigator select Navigator
“* . 3
the “Countries
spreadsheet £|  Countries
Display Optians ~ D&‘ Columnl Column2 Column3
4 CarManufacturersByCountry.xdsx [4] Manufacturer Country Region
D Arkusz? Acura Japan Asia
Audi Germany Europe
A Arkusz3
BMW Germany Europe
¥ [l Countries Buick usa North America
E| manufacturers Cadillac UsA North America
Chevrolet UsA North America
Chrysler UsA North America

FIELDS

The structure of our new table appears on the right of
the screen.

Cars
As you can see the fields names are Columnl,
Column 2 and Column3.

_ year_resale_value

Curb_weight

The fields names should be taken from the first row Engine_size

Fuel i
of the table. e_capa_crty
Fuel_efficiency

Horsepower

To edit our new table “Countries” click on three dots

. B Latest Launch
Icon

Length

Manufacturer
Manufacturer (groups)
Model
Power_perf_factor
Price_in_thousands
Sales_in_thousands

15 Sales_Value

Ve~ type
Wheelbasze
Width

Countries

Columnl
Column2

Column3
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Then in editing mode, open the drop-down menu

and select “Use the first row as headers”.

Hecent  enter f vara source Manage HETTEsn LNOOSE  HEmOVE
Sources * Data settings Parameters = | Preview~ [] Manage ~ Columns * Columns
lew Query [ata Sources ' Parameters Query Manage Columns

- A.Bc Columnl - A.Bc Column2 - A.Bc Column3

Copy Entire Table Region
LIze First Row as Headers —
Europe
Add Custom Column...
Europe

Add Column From Examples... North America

Invoke Custom Function...

Add Conditional Column...

North America

North America
Add Index Column k Maorth America

Choose Columns... Maorth America

North America

B Keep Top Rows.. =
Asia
Keep Bottomn Rows... :
rea Asia
Keep Range of Rows... L
File
=X
To apply changes to the table click on the button !
pply g -,..T..
“Close and Apply” Close &
Apply - B
=

Clipboard

Now go to the Relationships editor by clicking the button

FH Cars

Bl _year.
Bl Curb v
B Engine
F Fuel_c:
E Fuel e

As you can see the relationship between our two tables was automatically recognized by Power

BI. The relationship is one to many.
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@l | H “0 & = |reportcars - Power Bl Desktop " a .

Home Modeling Help
ey X Cut D D | E‘ | D |_| —— [ElText bo
D ER Copy ® % ./—'I S L =

W ’__||;|Image
Paste “ ) Get Recent  Enter ‘ Edit Refresh Mew  New Ask A Buttons
Format Painter | pata~ Sources~ Data Queries Page = Visual Question - CEShapes
Clipboard External data Insert

tH Cars E Countries

1] __year_resale_value i | Country

1] Curb_weight e 8 1 Manufacturer
1 Engine_size i Region

1 Fuel_capacity

Al Fuel_efficiency

i Horsepower

A Latest_Launch

Hl Length

F Manufacturer

F Manufacturer (groups)
Fl Model

e} Power_perf _factor

F Price_in_thousands

Task 4.2. Adding related columns
We are going to add another column to our “Cars” table which will be the name of the Country
where the manufacturer’s headquarters are located.

To do this we use DAX" language command “Related”

Again switch to tables view =——

—=

And display the table “Cars” (choose from the Fields on the right of the screen.
The table “Cars” must be displayed because now we are going to add related column to it.

Click on “New Column” on the “Home” ribbon

=] L gl Mew Measure
=]
v X ;

From From Switch Manage - Publish
irketplace  File Theme = | Relationships | L Z Mew Quick Measure
Custom visuals Themes ' Relationships Calculations Share

MNew Column

Add a calculated column to the

E' Engine_size |E| Horsepower |E| Wheel celected table. weight |E| Fuel_capacity |E|

! DAX (Data Analysis Expressions) is a formula expression language and can be used in different Bl and
visualization tools.
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Start tying in the formula bar. Change the column name to “Country”

o | H \ | report cars - Power Bl Desktop
Home Modeling Help
T e 5 [0 B B | L
(LY |
E@ Copy ot —‘ﬂ s
Paste ) Get  Recent Enter Edit Refresh Me
Format Pairer | pata~ Sources~ Data | Queries~ Pag

Clipboard External data

1 Country = RELATED{{Countries[Country]]

_thousands |~ | Engine_size |~ | Horsepower |~ | Wheelbase |~ | Width

521,50 1,8 140 101,2

New column in the data set should appear as the last one, containing names of countries.

Add new column named “Region” in the same way.

Task 5. Spatial visualization

Since we have spatial data field in our dataset we can use maps for visualizations in our report.

Switch to the report view. H
Dﬂlﬂﬁl

Choose the ArcGis Map tool from the visualizations palette.
Make visualization of Sales Value by country.
Drag and drop “Country” as Location and “Sales_Value” as Color.

To change the style of the map click on three dots in the upper right corner of — 1
your map.

Try many different settings....
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Zount of "Cars'[Manufacturer]

Add another map showing the
number of distinct Manufacturers
by Country (how many
manufacturers there are in each Time

country) Ad2 ata fields here

M i Sales_Value
Count of Manufacturer Y B Vehicle_type
Remaove field
Rename
Maove to
Use the dropdown menu Tooltips Don't summarize
to choose appropriate measure Add data fields here First

Last

Find Similar

Caount (Distinct)

Add data fields here -
Count

FILTERS Show value as

MNew quick measure
Visual level filters

After completing all of the tasks save your report as pdf and send it to the e-
learning platform.
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