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Let me introduce...

* Peter De Laet
* [rainer — Iraining manager
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Our Journey In 3 sessions

9

INTRO POWER QUERY MODELLING ANALYSIS
What is Bl Extract Create Relations Create Measures
Power Query Transform Calculated Columns Aggregating expressions
Power Pivot | 0ad Show/Hide/Sort Add Filters

Power Bl CALCULATE
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What is Business Intelligence
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Business Intelligence

Definition
The term Business Intelligence (BI) refers to technologies, applications and

practices for the collection, integration, analysis, and presentation of
business information.

The purpose of Business Intelligence is to support better business decision
making.

https://en.wikipedia.org/wiki/Business intelligence



https://en.wikipedia.org/wiki/Business_intelligence
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Process

Discovery ) Transformation ) Modelling ) Analysis ) Visualization
eco®

Collect/Discover data from various systems

Transform and uniform the data

Model your data by creating relations between various tables
Analyse the data

Visualize the data

ok W~
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What Is Power Bl
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Microsoft self service Bl

» Power Bl Desktop & PowerBl.com

* A set of Add-ins for Excel
* Power Pivot

* Power Query
* 3D Maps
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Self-service-BI

Power Query Power Bl Desktop

|
. ® 0
Discovery ) Transformation ) Modelling ) Analysis )
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Visualization
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Microsoft Self-service-BI

Power Bl =

1. An online platform A
with a supporting desktop application o7 [.|||]
H g

Both are independent but are using similar techniques

2. Set of add-ins for Excel
(Power Pivot, Power Query ...)
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Getting started with Power BI
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Power Bl Desktop vs Online

Power Bl Desktop is a staging tool, designed to create reports
that need to be published on PowerBl.com

PowerBl.com reports

* Are read-only for consumers

* Are editable for you (although you better not)
 Can automatically be refreshed
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D OW n | O a d Welcome to Power Bl Desktop

Where can we send you the latest tips and tricks for Power BI?

* From Microsoft Store / Software Centre
* Search for Power Bl
» Sign in/up after installation

Country/region * T

Power BI
Desktop

B Job Role® v

Micradalt My wie pour Sontact infarmabon to prinede updates snd ipeial offers sbout Business

ntelligence and other Microsoft products and senvices. You cam unsubscribe at any time. To leam mone you

i Get data III I l I can resd the privacy steenen:

2=
% Recent sources

rob_collie.pbix
E; )34 P

C: » Users » excel » Documents »..

re E:—l Geert.pbix

C: » Users » excel » Documents » Getting started with Power B = R
me Apps Games Devices Movies power bi| X P = ; d ;
B2 open other reports I I TUTORIALS
mn m
|
l I Power Bl Desktop } @ @ Jr@_ Ready to learn more about Power BI?
ll.' App e
B Owned Bullding reports Query view concepts Uploading your reports

+ Get started with Power 8 Desktop

. } + Download a sample
Power Bl Mobile S
+ Watch our training videos
ol App q :
Fower 8 Mathe « See what others have built

Create a Phone report « All guided learning
PR Tumble Road Power Bl News

{ ¥ Show this screen on startup
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Help and resources

More resources at the end of the slideshow

Geert de Kooter

Untitled - Power Bl Desktop

File Home Insert Modeling View Help

O =G o © 5B &

About Guided Training Documentation Support | Power Bl Community Power Bl for Submit an External Examples Consulting
developers idea Tools v services

Add data to your report

Once loaded, your data will appear in the Fields pane.

learning videos blog

Info Help Community Resources &3
Ul < Visualizations > X
i S EBMEMER -
M
- o B b2 3

5 ®Q

¢ B

R Py B

@ .

& 5o & ¥
HEdE
=0 BE Y S

| = in &

Values

Impart data from Excel Import data from S0L Server Paste data into a blank table Try a sample dataset
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Example_2019 - Power Bl Desktop Geert de Kooter

File Home Insert Modeling View Help External Tools

) EledbE B BB AREE B S a

Paste r3 Get Excel PowerBl SQL Enter Recent Transform Refresh New Text Mare New Quick Publish
s - -
3 data w datasets Server data sourceswv data~ visual box wisualswv measure measure
Queries Insert Calculations ~

E IEH E l[l]ﬂ E lﬂﬂ AL Search
a2
. ~ [@ Analysis

~ M) Countries

SMOR
M EE K

~ M Customers

EQ~HOE

&M
-8 0 7
(]
20M 10M A @ Dates
Mot Q) ===
am i o= g ~ B Employees
‘ I.‘.‘ v @ Orders
5M
M : Product
o o 2012 2014 2016 2018 2014 2016 2018 2012 2014 2016 2018 | ~ B Products

Values

Add data fields here

Salestype @Cal @Visit @Web @ Total Sales YD -1Y @Total Sales YiD

D Q&A 25M Drill th
: i Cross-re Ta b | eS

20M
Off O—
15M :
I i Keep all filters
10M
On —@
I I M I ‘ E Add drill-through fields here
i I . -. J :
e 'r»‘?s\ \,_'a"'-. W 3 o o o o & } o o p
m QISLA [ o gl . & e o % p Lﬁo 2 . A H
X
‘ Overview rs Tooltip-Details Products Page 1 +

Neaveem 4 ~£ A
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Use Reports

Overview

Reset Filters

Category

ﬂ\‘.1
20M 10M
L\A
10M
Van
20
oM 10M 20€12 2014 2018 2018 2014 2016 2018
. ales VoY b ont ame and Sa Frotal Sales YD -1 and Total Sales ¥iD bv Month B :_--.a;
Y % ---1| | Total Sales ¥tD -1Y and Total Sales YtD by ' '
S ' @ Total Sales ¥tD -1Y @ Total Sales ¥tD
[ Export data 1Y @ Total Sales ¥tD o
E"'p Show data -
# Remove
=0 Spotlight 15M
li Sort descending
% Sort ascending
Sart by ’ Month Name I 10Mm
T | 1oM Total Sales
Total Sales -1Y
Compare Sales Yo I M II
= I .. mm N II l
o o & S \'*\\a wH .\'\35"'!\ ,.\\_\f‘a o‘"‘?\ \_\"-095 \_\‘%9} .0\53‘(\3 R \'3‘-""\:‘ pe e \'»‘\\z
f pd <8 o€ & o &0 N
¢ Y Y oF
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Online

" Power Bl

O ) https://app.powerbi.com

Power BI Home

)y Home Good afternoon, Geert + New Report
¥r Favorites > Find and share actionable insights to make data-driven decisions
'® Recent >
Favorites + frequents
- Create
* s s s

B Datasets ° 9
H Apps Apps

Training My workspace Finance Finance Example_2019 5_B_03_Visuals_imp
& Shared with me ort

B App & Workspace & Workspace B App bl Report dll Report
Learn
(LSS \\orkspaces
@ My workspace

oktober 2020 5_E_finalcial_Flow Main_exercises

(% Dashboard il Report ah Report
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Online Workspace

gl Power Bl ®x 4
&4 https://app.powerbi.com

9 My workspace

fnt  Home
3¢ Favorites > ~+ New = View ~» 5 Filters L Search
':E) Recent .

All Content Datasets + dataflows
+ Create
B Datasets [ MName Type Owner Refreshed Mext refresh Endorsement
! Apps m 5_B_03_Visuals_import Report Geert de Kooter 26-9-20 09:42:52 — —
* Shared with me E 5_B_03_Visuals_import Datasst Geert de Kooter 26-9-20 09:42:52 A MN/A —
Learn

m 5_E_finalcial_Flov Reports Report Geert de Koater 11-3-20 15:39:26 — —
Workspaces b o o o

5_E_finalcial_Flow Dataset D ‘t t {320 153926 A\ N/A o

e My workspace ' n atasets

Fvamnla 2N10 Rennrt Geart de Knnter F3-10-20 13:19:3R — —
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Elements
e Dashboards

 QOverview of all your important visuals

* Reports
* Your reports

* Workbooks

* Shared Excel Files

* Data sets
 The data models used to create reports
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Consuming Online Reports

[ il Example_2019 - Power BI X

<« C O @ https://app.powerbi.com/groups/me/reports/73 I g s E 2= 0 0 O c

Power BI B My Workspace > Example 2019

File »  View »  Edit report | O Refresh 5 Pin Live Page e Resetto defaut  [F Comments D Bookmarks v | Usage metrics o] View related “f{ Favorite [ Subscribe

Overvi EXE2
2012 2013 2014 2015 2016 2017 g 2020
. verview
12M -7.78%

Apps
Shared with me

Workspaces

si21H

Recent

20M 4m 10M

ﬂ My Workspace

DASHBOARDS
0529

1 2M - 2014

M Y3 2012 2014 2016 2018 2014

2012 2014 2016 2038

Prox

REPORTS

04 _visuals

Dag 2

e A -1 @ Tortal Calac
Data_import Salestype @ Call @Visit @Web @ Total Sales YD -1 @ Total Sales VD

Data_setup
Bample_2019
Power_Bl Visuals

something

voorbeeldje
WORKBOOKS

DATASETS
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Create a report
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Start a new Power Bl report

* Start Power Bl Desktop
* Per session there is one PBIX-file
 Power Bl Desktop can run multiple sessions simultaneously

* Never without PBIX
» Save the file as QuickRun.pbix

File

Clipboard

Untiled - Power Bl Desktop

Home Insert Maodeling View Help External Tools
H® [ B i [A] %
1
GCRENEREE Y | W [A
Get Excel Power Bl S0L Enter Dataverse Recent Transform Refresk Mew  Text Maore
data v workbook datasets Server data SOUrCes « data « visual box wisuals« 2dsure measure
Cata Qusries Insert Calculations Senstivity . Share =
< Visualizations > X
i
M e 2
= C "
FHELE OO ME
“ QB [=]
FH B B pb Pv =°
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Self-service-BI

Power Bl Desktop

. ® Q
Discovery ) Transformation ) Modelling ) Analysis ) Visualization
ooo‘

24
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Power Bl - Demo



D

File Home

EMO

Load the data from Source Data / Orders.xlsx
Select the sheet "Orders”

Click on Load

Switch to the Data view

Check the datatypes

Untitled - Power Bl Desktop

Untitled - Power Bl Deskt
Help External Tools Table tools i e =ep

@ Mame | BrwTva\at

| "'% Format | General

@3 Data type

Decimal numbej

Structure
Il X Vv
o
C0001255 POOOZ
Q0001266 POOOL
Coo01275 POO3G

ETA1= EL

F Data category | Uncategorized V| ccs:-rir:nﬁyv gru:?l_?; v re s: ships cglljﬁn
D a t a ty p e Propertiss Sort Groups Relationships Calculations
Quantity |~ | PricePerUnit |~ | CurrencyCode |~ | Btwlwvalat |~ Orderdate = | Customerkey |~ | Salestype |~
1 1368056 EUR 021 Wednesday, 22 Ocrober 2014 CO0051 Web
1 1055793 EUR 021 Friday, 2 fanuary 2015 CO0186 Web
Blus 1 4103,31 EUR 021 Wednesday, 11 March 2015 C00186 Wisit
Blus 1 1697167 EUR 021 Friday, 13 March 2015 C000&62 Call
Blue 1 1813929 EUR 021 Friday, 20 NMarch 2015 C00025 Web

Status |-
Cancelled
Cancelled
Cancelled
Cancelled

Cancelled
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Geert De Kooter .

SalesRep | = | SendDate
EQO04
EQO04
EQOOE
EQO28
EQO28

Fields

-

A | K5 Search

~ EH Orders
¥ BtwTvaVat
> ClosingDate
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Exercise

e Load customers from Source Data / DimCustomers.xlsx
* 3 times the same data
» Select the Excel Table

* Change the name to “Customers”

* Load products from the file Source Data / Products.xlsx
3 different sheets
» Select all sheets

 Check and fix the queries
* Category, the first row is not recognized
* Subcategory, the first row is not recognized
« Home/ Transform data
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Power Query — fix de headers

Untitled - Power Bl Desktop Geert De Kooter .
File Home Help External Tools Table tools
fDﬁ%D‘EEE@P 2 . =Ryt o
1
Beoy “E LE u ® | E H |, AR I
Paste Get Excel PowerBl S5S0L  Enter Dataverse Recent Transform f v New Manage View Sensitivity Publish
datav workbook datasets Server data SOUFCES + dataw ymn table roles as
Clipboard Datz Jueries Relationships Calculations Security Sensitivity Share A
(ool X ~ || Untitled - Power Cuery Editor
@ ProductKey :—| P File Home Transform Add Column Wiew Tools Help
FoDOL 9 =% D D D E Data Type: Text + i = Text Analytics
PO0D2 i |m (D 43 U F H d ™
L Use First Row as Headers = <= Vision
ﬂg POOO3 p| Close @ 3 Refres Se |rSt rOW aS ea erS Cnmblne
Appl ars *  Preview 3 Replace Values é Azure Machine Lea
FOOO4 0
Clos Query Manage Columns Reduce Fows Sort Transform Al Insights
POOOS C
POOOS Ti Queries [4] < I":r = Table.TranzformColumnTypes(Category_Sheet,{{"Columnl", type tewxt}, {"ColumnZ", type text}}) W QJEW Senngs
POOOT Ti
B Orders - ABC Columnl - | 4% Column2 - 4 PROPERTIES
POOOE i
Mame
PO00S o B Category Category
. Categaory
POD10 c B Products Bike =991
POO1L H 1 SubCategory o Car All Properties
4 | DivD3 Motar
POO12 T — v 4 APPLIED STEPS
POD13 C : ="
Source
FoDL4 T Mavigation
FODLS - # Changed Type
POO16 C
FOO17 Ri
POO18 i
FOO19 C
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Modelling

Untitled - Power Bl Desktop

Geert De Kooter .

File Home Help

@ [a & (BB

Get Excel Power Bl

data~ workbook datasets Server data

Clipboard

finl
=
Z1E

M = L=E L

CurrencyCode

Bl EL

Orderdats

OrderlD
*  PricaPerlnit
Broductcolour

Loliapze

External Tools

® [

S0L  Enter Dataverse Recent
SOUIMCES +
Datz
SubCategory
CategoryCods
SubCategory
SubCatkey
*.

Collapse

KA

2 &5 s KA A i

Transform Refresh Manage Manage View Q& Language Linguistic Publish
data relaticnships roles as setup - schema ~
Jueries Relationships Security CiSas Sensitivity Zhare
Properties
— s
) Category o wris
o :
1 .
- Categony Sho'.ju' the database in the header when
fd Categoryszy ile Ll
1- - Collapse + Ne 0
-
Show related fields when card is collapsed

*

— ez —i

|8 | Products A

X CatalogPrics Pin related fields to top of card

FToduciig ND O
1 ProductMame
ProductSize

SubCatlode

Power Bl will try to create the relations

Fields >

£ Ssarch

» BB Category

» B Orders

» B Products

» B SubCategory
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Create a chart

Untitled - Power Bl Desktop Geert De Kooter .
File Home Insert Modeling View Help External Tools Format Data / Drill
;e @ (b b [(BiE o B [ iilaldr H )
[ie - 2EH e D P D iR i
Paste Py Get Excel PowerBl 5QL Enter Dataverse Recent Transform Refresh Mew Text More MNew  Quick Sensitivit Publish
‘—5 Format painter | datav workbook datasets Server data SOUrces « data v visual box wvisualsw Measure measure
Clinboard Data Clusries Insert Calculations Sensitivity Zhars e
V'\‘l - -
il > Fields >

l.'.lJ.:n'uIlI:.l

ko E A
. : @ ol
Filters on this visual - iﬂ] Fl OO H v B, Customers
: ~ CustomerCauntry
Category @ 8 s =]
is (Al EEERPME
E DE D & @ E ®
: CustomerCountry o
I is (ANl 2
Cuantity
stomerCountry W
Legend
. - - Filters on this page e Category CategOry

Values
Quantlty Cluantity X

Page 1 + Small multiples

_,I.IS.UJI""IEI Couniry

Page 1 of 1
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Save and close the file
e |

File Home Insert vodeling View Help External Tools Format Data / Drill
;e @ [ d& Lf I o B & dRlal dZ i )
e H LA 0 @ €] - o 20 - e
Py et Excel PowerBl SQL Enter Dataverse Recent Transform Refresh Mew Text More MNew  Quick Publish
‘—y Format painter datav workbook datasets Server data SOUrces « data v visual box wvisualsw Measure measure
Clipboard Dzt Clusries Insert Calculations Sensitivity Zhars e

: WQuantity by CustomerCountry and Category

0l ! | eatogory @8 Y Filters @ > Visualizations > Fields ?

‘ L cou .

O search

H i . - o Customel
ﬂg H : Filters on this visua o E Pas

: H W CustomerCauntry

Category

is (Al -

i CustomerCountry

is (Al

Cluantity

| isan Aois

CustomerCountry R4

Add data fields here

Legend

- - Filters on this page e Category X

Values

"JJ.:mIlI:.'

H _,ustu merCountry :
s : Add data fields here

o T CQuantity WX
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Power Query Data sources

» Power Query can handle 45+ data sources in
 Power Query can handle 25+ data sources in Excel

g ol L

.7S/4 HANA
salesforce
ORACLE . ‘

MysoL®
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Power Query

 Extract the data

* Transforms the data
* Format, Remove rows, UnPivot, Date2Month ...

* Merges data
* Import from folder, replace ...

* Loads the data into your model




LEARNIA

Example

Create a new Excel File

Use Data/ Get Data / From File 2 A 01.xlsx
Select column 1-3

Transtform/ Unpivot other columns

Rename the columns "Attribute” and "Value”
Change the datatype

o N o Uk Wi

Home > Close and Load
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Power Bl — Query interface

wl | 5 € & = | Example_2019 - Power Bl Desktop - X
Home View Modeling Help Geert de Kooter 3 o
ey Y cut D D D E-l D Al II C] E] [E=] Text box i F E@ @ New Measure I
(D) s ] [l Q
D ER Copy o -/J S I [dimage ] i vy LT New Column
Paste Get Recent  Enter Edit Refresh Mew  New Ask & Buttons From From Switch Manage Publish
" ; ]
¥ Format Painter  pata~ Sources* Data  Queries~ Page~ Visual Question »  ‘0Shapes~™  parketplace File  Theme= Relationships L @ New Quick Measure
Clipboard External data Insert Custom visuals Themes  Relationships Calculations Share

[l RefreSh < Visualizations >  Fields >

H E M E 111 O search
s FRER=N=mP
'\.1-.-" ,’J |

=
b ke b el Mo e
Bl e od S B S A E Analyss
Get Recent  Enter Edit Refresh 7
Data = Sowurces~ Data Queries

2 = [F
External data

s

Actual Custo...
av - ™ R P}'
@ = Q

Actual Custo...
Average Days ...

Call Sales

Call Sales Share

Edit Queries

Add data fields here

Cancelled Deals

Get Data

Compare Sale...

Dri"‘through Grand total o...

Grand total o...
Cross-report

Off O—

Internet Sales

Sales Expected
Keep all filters

On —@

Add drillthrough fields here

Sales late Deli...
Share Sales o...
Target - Parall...

Total Invoiced

Total Sales



Get Data

o | H = | Untitled -
Home Wie
Cut | caull E] Text box r New Measure | 1 |
_ AP iF 1 | - , Gl
Copy — G L_';.Irnage - Mew Column
Paste . Get | Recent Enter Edit Refresh New Mew  Ask A Buttons From From Switch Manage . Publish
Format Painter | pataw |Sources~ Data  Queries™ Page = Visual Question - (EShﬂDES T Marketplace File Theme~ Relationships New Quick Measure
Most Common External data Insert Custom visuals Themes Relationships Calculations Share
Excel
X
['% Power Bl datasets Get Data
D SOLEENEy Database
SQL Server database
D Analysis Services All ~
File @ Access database
Text/CSV . .
|:?:| = OrslEme SQL Server Analysis Services database
[; Web Power BI Oracle database
Azure IBM DB2 database
OData feed
Online Services IEM Informix database (Beta)
IEM Netez
[E. Blank Query Other etezza
MySQL database
More...
PostgreSOL database
M O re Sybase database
Teradata database
SAP HANA database
SAP Business Warehouse Application Server
SAP Business Warehouse Message Server (Beta)
Amazon Redshift
-(:1- Impala !

Certified Connectors

Connect Cancel

LEARNIA

-
Geert de Kooter

VISUALIZATIONS > FIELDS

FILTERS

Page level filters
Drag data fields here
Report level filters
Drag data fields here
DRILLTHROUGH

Keep all ... off O—

Drag drilithrough fields here

X
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Interface

* Formula Bar
* View/ Layout/ M Formula Bar

* Transform-tab
« Change the selected column

 Add column-tab
* Create a new column by transforming the selected column

1 1/ . & ; | =
* Buttons have “secret” options Sig Unpivot Columns[7
Unpivot Columns
i 25 :
Qr_j Unpivot Other Columns
Close & Unpivot Only Selected Columns
Load ~

ﬁ‘] Close & Load
'[E Close & Load To...
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Unpivot Columns

* Transtform/ Unpivot Columns

| &8~ = | DaysOff - Power Query Editor

=

Group WUse First Row

By

b4

Queries

as Headers = s Count Rows

. B EmployeelD

LT =T - I B I = N, O i PE gy L Ty

AT [ [ [P e e [ ey e
(== TN = I LW, Iy i S e |

Transform Add Calumn

gﬂ Transpose

[:E Reverse Rows

Table

EQOO1
EQDOZ
EQDO3
EQDO4
EQDOS
EQDDG
EQODOY
EQDOE
EQDOS
EQO10
EQD11
EQD12
ED013
EQD14
EQD15
EQD16
EQO17
EQD1E

fx

= Table.RemoveColumns{#"Changed Type",{"Department”, "Name"})

~ 123 31/01/2017

Data Type: Text =

IE:E Rename

View

[ Detect Data Type [ Fill =

m:l Pivot Calumn

:.l.” Replace Values = Eﬂ Unpivot Columns =

ﬂ!ﬁMove <

Any Column

~|123 28f02/2017

L e T R O O L L " N - TR TV T

~||423 31/03/2017
null
2
null
null
null
null

null

null

null

null

null

|:| Convert to List

~ 123 30/04/20
null
2

null

null

null

null

null

null

null

.J?.
=2
(]

Merge Columns

2B Extract -

Home

= B

Group Use First Row
as Headers = s Count Rows

By

W

Cueries

==z ABC EmployeelD

B0 | =J | En || P (L0 (P [ =

Table

EQOOL
EDOO01
EOOO1
EDOO1
EDOO1
EDOO1
EDO02
EQOOZ

Trigonometry

'93 Rounding

E @ Expand

= Aggregate

Transform Add Column View
éE Transpose Data Type: Date ~ }_” Replace Values - Qﬂ Unpivot Cnlumns|*| i A”(;. Merge
[:E Reverse Rows |7 Detect Data Type E Unpivot Columns |_ —l e ‘1“5'; Extract
5plit  Format
=[l Rename 5 Unpivet Other Columns Column~ =~ 5% Parse
Unpivot Only Selected Columns Text Column
fx = Table.TransformColumnTypes (#"Unpivoted Other Columns”™,{{"Attribute", type datel}})
~ | 5] Auribute - ||1¢3 Value -
31/01/2017 3
30/04/2017 z
31/07/2017 7
31/08/2017 12
30/11,/2017 5
31/12/2017 1
31/01/2017 3
28/02/2017 7
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I. g

Data connections



LEARNIA

External Excel files into Excel

Create a new file
. Get Data > From File > From Workbook

1,
?
3. Select 2 B 01 data.xlsx
4

. Select
* The Table tbl Products
* The Sheet Production

5. Tbl_products: Split the column Description
6. Production: Fill the missing years
/. Home > Close & Load



Text/CSV-Files

1. Create a new Excel file

2. Get Data > From File > From Text/CSV
3. Select B_02_data.csv

4. Close the query

LEARNIA




Text/CSV-Files

Create a new file
Get Data > From File > From Text/CSV
Import 2_B_03_data.txt

Promote the first row
The Startdate is not correctly recognized

* File > Options & Settings > Query options > Regional settings
English: United States

* Or use Add Column / Column from Example
5. Refresh Preview
6. Change the datatype of Startdate
/. Close the query

~woo



Databases

* Multiple databases are supported
« Get Data > From Database

* Via ODBC connections the support can be
extended

e Get Data > From Other Sources

LEARNIA

om SQL Server Database

om Microsoft Access Database

om Analysis Services

om 5QL Server Analysis Services Database

om Oracle Database

om |IBM Db2 Database

om MySQL Database

om Postgre5QL Database

om Sybase Database

om Teradata Database

om SAP HANA Database
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Demo MYSQL/SQL

1. Get Data > From Database > From MySQL Database
2. Address and Database name

3. Username and password SO b
/

5

Server

. Select Tables

Database

powerData

> Advanced options

o X
Navigator
Cancel
» powerdata.tbl_products =3
Select multiple items y i ProductType ProductCategory
Display Options ~ = PO0OL Cross Multi Medium Crossover Car
4§ 127007 powerData [T Po002 Traffic Small city Bike ~
0003 Den Eddy Small Competitive Bike
ED ponerdata bl customers Po004 Off the track Small T8 Bike
E powerdata.tbl_datetable P000S Cross Roar Medium Crossover Ccar
[ powerdata.tbl_deliveries P0006 Tiny T1 small Compact car
B powerdatabl_employees PO0O7 Tiny T1 small Compact car
D powerdatatbl_orders PO00S Tiny T1xl Small Compact car
P0009 Cross Rock Valley Medium Crossover Car
[ powerdata.tbl_products
PO010 Cross Offroad Medium Crossover Car
B powerdatatbl transactions POO11 Tiny T10x! Small Compact Car
PO012 Tiny Tix small Compact car
POO13 Carga Medium van Van
Po0L4 Tiny Tix grande Small Compact Car
POOLS Carga Multitask Medium van Van
PO016 Carga Large Large Van Van
PO017 Road Rage Small ATB Bike
Po018 Tiny T1 small Compact car
PO019 Cross Baby Medium Crossover Car
P0020 Cross Medium Crossover Car
P0021 Senator exclusive Large Executive Car
P0022 Senator Mappy Large Executive car
P0023 Senator Large Executive Car 2
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Access

Create a new File

Get Data > From Database > From Microsoft Access ...
Select 2_ B 04 data.accdb or 2_B_04 data_alternative.accdb
Search and import Purchase orders or Orders

o v s W

Close the query

Because of a version mismatch between the Access file and your version of Excel/Power Bl, the import could fail.
https://docs.microsoft.com/en-us/power-bi/desktop-access-database-errors



https://docs.microsoft.com/en-us/power-bi/desktop-access-database-errors
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Transformations
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Column from Examples

Create a new file

Get Data > From File > From Workbook
Select 2_C_01_data.xlsx

Select the table Products

Select the column Description

Click Add Column > Column from Examples

Create the next 3 examples

1. 2¢word

2. 2¢word in CAPITALS

3. "Initials” based on the first character of every word

8. Click OK to confirm

~N o AW
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Conditional column

1. Click Add Column > Conditional column

1. Name PriceRange

2. Critaria: High >15000,
Normal>8000 else Low

2. Close the query and save the file as 2_C_01.xIsx

> fx = Table.AddColumn(#"Added Custom Column™, “PriceRange”, each if [CatalogPrice] »= 15888 then “High" else if [CatalogPrice] >= 8808 then "Normal" else "Low", type v Query Settings %
" . |AB- ProductKey ~ ||AB- ProductName |~ | AB %
L5
= 1 |Po0OO1 Cross Multi Med o 4 PROPERTIES
& 12 {roooz e sl Add Conditional Column Name
. . Products
3 |Po003 Den Eddy Sma Add a conditional column that is computed from the other columns or values.
4 |pPoo04 Off the track Sma All Properties
New column name
5 |P0O00S Cross Roar Med| -
PriceRange 4 APPLIED STEPS
6 |PO0D6 Tiny T1 Sma
i Source
7 | pooo7 Tiny T1 Sma Column Name Operator Value () Output () Naviati
8 |P0o0DS Tiny T1x| Sma - N ABC — i avigaton
If CatalogPrice v | |isgreaterthan or... ~ | |123 ~ || 15000 Then 123 ~ || High e Changed Type
9 |P0O00DS Cross Rock Valley Med|
: B Added Custom Column
10 |po010 Cross Offroad Med Else If | CatalogPrice v | |is greater than or... ~ 135 ~ || s000 Then (125 ~ || Normal -
> Added Conditional Column
11 | PoO11 Tiny T10xI Sma
12 |P0OO12 Tiny Tix Sma Add rule
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Date transformations

Create a new file

Get Data > From File > From Workbook
Select 2_C_02_data.xlsx

Add a column containing only the Starttime

Create multiple columns based on the column Start
1. Year, Quarter, Month
2. Monthname (Language!)

6. Create a Custom Column Duration
1. =[End]-[Start]
2. Transform Total Minutes & Roundup

SANESIUCI SR
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From Text to column

1. Duplicate the previous query
» the data is still coming from 2_C_02_data.xlsx

Delete all columns except ID and Categories
Choose Split Column
Choose Split into Rows (adv options)

Remove redundant spaces using Trim
e Transform > Format > Trim

Close the queries and save the file as 2_C_02 .xlsx

o W

O
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Appending Tables

Situations I e

* 2 Separate lists

* All files from a folder

* Multiple sheets from T workbook



2 Separate lists

1. Create a new file
2. Import 2_D_01_datal.xlsx and 2_D_01_data2.csv

3. Append these 2 queries using
Append Queries as new

4. Call the query Contacts
5. Solve the issues, by renaming the columns

6. Close the queries, export only the combined list
/. Save the file as 2. D 01
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All files from a folder

Create a new file
. Get Data > From File > From Folder

1.

2

3. Select the folder 2 D 02 data

4. Use Combine to combine the data by example

5. Save the file as 2 D 0201
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Sheets from 1 file p
1. Create a new file P )
2. Get data > from file > from excel O "o

3. Select 2_D_03_data.xlsx E

4. Select the folder icon and edit the query = o

5. Combine the T_Orders...-Tables S

6. Save thefileas?2 D 03
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Power Query - Exercises



Exercise Orders

1.
/
3.
/1.
5
0
/

Create a new file and import 2_E_01_Orders.xlsx
Save the file as 2 E 01

Remove the first rows with meta info

Turn the correct row into the header row

Remove "None" in sendDate and InvoiceDate
Remove the summary "Totals” rows at the bottom

. Close the query

LEARNIA




Reuse meta info as a column

2. S
3. R

LEARNIA

reate a new file and import 2_E_03_metainfo.xIsx

ave the file as 2 E 03

euse the meta info using the method from the handout

lose the query

Turning Metadata into a column
Sometimes exports contain metadata in the top-rows. For multiple reasons we
want this data to appear as a column, repeating the same values multiple times.

A B (4 D E F
1 ReportDate 22/03/2019
2 |Source DB-ext-Sales
Ml Customer M Status Kl Duration e
2019003 Goldendox 5
2019004 Goldendox Closed 4
2019005 Indonlam Closed 4
2019006 An-fix Closed 2
AR ANAT bt P e
il v
+ sutws [+ Duration
] ases
. Closed
L)) ored .

1. Home > External data > Get Data > Excel
2. select File and chck
3. Select the sheet and click on /
4. Change the name of the query, press <Enter> to confirm

If the formula bar is not active, activate it
1. View > layout > [V Formuls Bar

© LEARNia

1. Go to the last query-step in the Query Settings-pane, most likely “Changed
Type”

2. Right-click on the value to capture and 3
choose Drill Down —

3. Right-click on the step Column1 and T

change the name to “Capture —

reportDate”

1. Clickon [/x nextto your formula bar

2. Change the = #"Capture ReportDate” in to = #"Changed Type" to refer to a
previous state of the query

= #°Changed Type®

Sy - -
Tip: Power Query is Case-sensitive

3. Right-click on the step Custom1 and change the name to “Restore table”

1. Use Home > Reduce Rows > Remove Rows > Remove top rows to clean the
unnecessary rows

2. Use Home > Transform > Use First Row as headers

1. Click on Add Column > Custom Column

2. Insert a name for the custom column, e.g. “ReportDate”

3. Insert the formula = #”Capture ReportDate”

You refer to the name given to step were the metadata was captured.

Click on 35 of {35 ReportDate ~ and select the correct data type

Home > Close & Apply the query

www.learnia.be
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Data Model

A Deliveries

] DeliverylD

2 Products
M ProductKey

0 ProductKey 1 Dates = Function_Examples T Display

[ DeliveryDate
£ ProductName ™ Quantity M Date Examples £ Display
E ProductSize ™ Year Colamn 1 ™ Divider
[ ProductType — 0 Quarter Column 2

MM productCataonre 1 Month

Y Orders Column 3

o ord 1 MonthName Column 4
OrderiD

12 ex suM
Bl Productkey y

B Productcolour I ex COUNTROWS
[ Customers [ Quantity I3 ex DISTINCTCOUNT —
I3 ex DISTINCTCOUNT e...

=] CurrencyRates

Date

] CustomerKey

] CustomerName
] CustomerCity
 CustomerCountry

M CustomerCreatan

[ Employees

E EmployeelD
E] Department
] Name

[0 startDate
M Fndnate

Dimensions

[ PricePerUnit
[ CurrencyCode
[ BtwTvaVat
[ Orderdate

[ Customerkey
[ salestype

F status

£ salesRep

El sendDate

© InvoiceDate

[ ClosingDate

Dimension

I ex SUMX

I ex AVERAGEX
Ifl ex STDEVX.P
i ex AVERAGE
i) ex STDEV.P
If ex FILTER

If) ex CALCULATE

Measures

[ AvgRate

] CurrencyFrom

—

] CurrencyTo

Support
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Create relations - Demo

1. Open 3_A_01_Demo
2. Go to the diagram view
3. Drag & Drop corresponding fields

Dimension Orders
 Customerkey CustomerKey
* ProductKey ProductKey
* EmployeelD SalesRep
 Date OrderDate

 Date InvoiceDate
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One-to-many

@ Customers
One - to - many

1 CustomerCity 1 BtwTvaVat

| ClosingDate
1 CurrencyCode
~ Customerkey
| InvoiceDate
| Orderdate

1 OrderlD

| PricePerUnit
=1 Productcolour

I I Dermrd s ~Flrmar

.| CustomerCountry
= CustomerKey

D CustomerName

Fach customer can have many orders
Every order belongs to one customer
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Multiple (active) relations

Being active Is .

Edit relationship

normally controlled via
the function: USERELATIONSHIP :

luctkey Productcolour Quantity PricePerUnit CurrencyCode BiwTvavat Orderdate Cu
i6 Blue 1 13680,56 EUR 0,21 woensdag 22 oktober 2014 CO
il Blue 1 10557,93 EUR 0,21 vrifdag 2 januari 2015 €O
13 Blue 1 4103,31 EUR 0,21 woensdag 11 maart 2015 CO
< >
Dates -
@ Orde rs Date Year Quarter Month Month Name mmmYYYY mm YYYY MonthKey
dinsdaog 1 mei 2012 2012 2 5 May MAY 2012 52012 201205

woensdag 2 mei 2012 2012 2 5 May MAY 2012 52012 201205

1 BtwTvaVat
1 ClosingDate
] CurrencyCode
£ Customerkey
=1 InvoiceDate =1 Month Name
 Orderdate : L 1 MonthKey
| OrderlD Dbl_C“Ck """""""""" il 1 Quarter

T0 PricePerUnit [ IRt ' T Year

=1 Productcolour

donderdag 3 mei 2012 2012 2 5 May MAY 2012 52012 201205

Cardinality Cross filter direction
Many to one (*:1) - Single
+ Make this relationship active Apply security filter in both directions

Assume referential integrity
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Relations

* Relationships have the right direction by default
* one-many (Dimension — Facts)
 Based on unigue values in columns

* At least one of the columns should contain unigque values

« Multiple relations between 2 tables it needed
- But only one can be active

* Double relations do not exist
* Create an additional combined key-column
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Filter direction

| Customers ~ Orders

1 CustomerCity | BtwTvaVat

| ClosingDate
~1 CurrencyCode
~ Customerkey
| InvoiceDate
| Orderdate

| OrderlD

| PricePerUnit
"1 Productcolour

i Dermrd s ~Flrmar

.| CustomerCountry
= CustomerKey

D CustomerName

Customer can filter Orders
Orders can not filter Customers
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Data
Analyses
<

eXpression
Language
DAX — Calculated columns
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Data Analyses eXpression language

» DAX allows you to analyse and to extend your imported data.

* Excel vs DAX functions
 Excel formulas refer to cells and ranges
 DAX formulas refer to columns or tables
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Two types of calculations

* Calculated Columns
* Calculations made in the data model table

 Measures (Calculated Field)
« Summaries(aggregations) added to the Pivotlable
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Calculated Columns

* Calculations made in the data model table

- Are mainly used as a filter I
* Use space; results are saved in the data model

e Recalculated on Refresh

* Example

OrderDate |OrderYear |Function OrderYear
23/03/2016 2016 =YEAR( Orders[OrderDate])
15/04/2017 2017 =YEAR( Orders[OrderDate])
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Referencing conventions

Referring to a column
* Always include the table name =YEAR( Orders[OrderDate] )

OrderDate |OrderYear |Function OrderYear
23/03/2016 2016 =YEAR( [OrderDate] ) X
28/02/2018 2018 =YEAR( Orders[OrderDate] ) Vv /




Writing tips

* Type your functions, tables, columns and measures
e« Use the <A\ > <W¥> to select

* Use the <TAB> to confirm your selection

* Use <ENTER> to confirm your calculation

 Additional space after a FUNCTIONNAME(
additional space before )

» Add line breaks using <SHIFT>+<ENTER>
* Use <TAB> to add whitespace
* Type // or -- to add comments in your formula



DAX Code

=SUMX(FILTER(Orders; Orders[SalesType] IN {"Phone”’Call"}) ; X
Orders[UnitPrice]*Orders[Quantity])

=SUMX( v
FILTER(
Orders;
Orders[SalesType] IN {"Phone”'Call"}
),
Orders[UnitPrice]*Orders[Quantity]
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Calculated columns
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Calculated Columns in Power BI

* Right-click on a column and select New Column

* In the formula bar type the name in front of the =
» Spaces and some special characters are allowed

* Enter the formula in the formula bar
* Click v or press <ENTER> to confirm

G | = | 3_B_01_CalculatedColumns - Power Bl Desktop

Home Modeling Help
== Data type: Decimal Number ~ Home Table: ¥ I_ NF Language ~
Efg g & &80T &2 Q

= Format: € Euro (123 € ~ Data Category: Uncategorized = ‘-}:l Linguistic Schema ~
Manage Mew MNew  MNew Mew Sort by . - " Default S N Manage View as MNew Edit Mark as
Relationships  Measure Column Table  Parameter Column ™ $ - %[ .02 - Efault summarization. -um Roles Roles Group Groups Date Table -
Relationships Calculations What If Sort Formatting Properties Security Groups Calendars Q&4
0l 1 Amont + Tax = Orders[Quantity] * Orders[PricePerUnit] * 1,21
OrderlD |~ || Productkey |~ | Productcolour |~ | Quantity | = | PricePerUnit |- Orderdate = | Customerkey |+ | Status - [[Amont+Tax | ~ | Some & None |~ | % Discount |~
E 00000061 POOO7 Violet 1 20860,19 maandag 26 maagrt 2012 | CO0007 Closed 25.240,83 £ MNone 7.25%
00000058 PDO18 Violet 1 8960,2 donderdog 24 mei 2012  CO0006 Closed 12.051,84 € Some 9,.25%
00000112 POD324 Violet 1 14350,85 maandag 11 juni 2012 | CO0072 Closed 17,412,932 € MNone 11,50%
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OrderDate Transformations

Open 3_B_01_CalculatedColumns

* Show the year of the OrderDate:
OrderYear
=YEAR( Orders[OrderDate] )

* Show the month of the OrderDate:
OrderMonth
=MONTH( Orders[OrderDate] )




Calculations

In 3 B 01 CalculatedColumns

* Show the quarter of the OrderDate:
OrderQuarter

=ROUNDUP( Orders[OrderMonth] /3 ;0)

* Show the line total :
Line Total

= Orders[Quantity]* Orders[PricePerUnit]

LEARNIA
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IF ... Then ... else

1. Create a CostRange column

2. Click Add Column > Conditional column
1. Name CostRange

2. Requirements : High >15000,
Normal>8000
else Low

o =|F ( Droc%ucts[ProductCost]> 15000 ;
III_“g 11 I
IF( Products[ProductCost] > 8000 ;
"Normal" ;

1 LOWII)

)




SWITCH

* Nested-IFs are hard to control
Therefore use SWITCH

 MAXDiscount
=SWITCH ( Order[SalesType] ; // the test

"Web" : 15% : //Current value; answer
"Walk-in":15% :
“‘Call” : 10%

6% //all other situations
)

@ [he current value should be a single value, “Web”, 15 ... True

A so not >5200



SWITCH TRUE

* If you need ranges: SWITCH-TRUE

 CostRangeSwitch
= SWITCH ( TRUE() ;
Products[ProductCost]> 15000 ; "High" ;
Products[ProductCost]> 8000 ; "Normal" ;
"Low"
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Crearte a HighEnd column

11

11

11

=SWITCH( TRUE() ;

Products
Products
Products
FALSE()

)

[ProductCategory:
[ProductCategory:

[ProductCategory:

* "Expensive cars” . Category ="CAR" && CatalogPrice > 20000
* "Expensive bikes” : Category ="BIKE" && CatalogPrice > 5000
* "Expensive Vans” . Category ="VAN" && CatalogPrice > 25000

="CAR" && Products[CatalogPrice]>20000 ; TRUE() ;
="BIKE" && Products[CatalogPrice]>5000 ; TRUE() ;
="VAN" && Products[CatalogPrice]>25000 ; TRUE() ;
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Use your relations

* Two tables are related via the one-many relation
RELATED-function
* A FACT table retrieving information from the DIM
* One value is returned

LOOKUPVALUE-function
* A relation does not need to exist
* One value is returned

RELATEDTABLE-function
* A DIM table retrieving information from the FACT
« Multiple lines are returned



RELATED

e In 3 B 01 CalculatedColumns

* Add the ProductName to the orders table:

ProductName
=RELATED( Product[ProductName] )

* Calculate the margin per line: Line Margin
* Quantity * (product.cost- price)



LOOKUPVALUE : Big chief

» Create a column that will display the name of the CEQO: Big Chief

* BIG chief

= LOOKUPVALUE( Employees[Name] |,
Employees[Position] , "CEO" )



LOOKUPVALUE : Chief

* Create a column that will display the name of the "reportsto’ : Chief

* Chief = LOOKUPVALUE/(
Employees[Name] ,
Employees[EmployeelD] ,
Employees[ReportsTo] )




LOOKUPVALUE : Department Chief

* Create a column that will display the name of the "manager" : of the
corresponding department

* Manager = LOOKUPVALUE/(
Employees[Name],
Employees[Position] , "manager" ,
Employees[Department] , Employees[Department],
Employees[EndDate] , BLANK()




RELATEDTABLE

In 3 B 01 CalculatedColumns

* In the table Customers is a calculated column
Orders

= COUNTROWS( Orders)
The results is not correct. Why?

* Create a new column that fixes the problem: Orders Rows

= COUNTROWS (
RELATEDTABLE( Orders )

)
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Exercise

1. Open 3_B_02_Columns

2. For every order calculate the absolute discount comparing the
Catalogprice (in Products) and the PricePerUnit (in Orders)

* Column name: Discount abs
* Set the Format as: Decimal Number (2 decimals)

3. For every product, count how many order lines exist
* Column name: Order Lines
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Organize vour model
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Organize your Model

* Two related tables often share a column
e Customers.CustomerlD vs Orders.CustomerlD

* These columns are (only)necessary for the relation
E o} . - }'EDEtES

E |.H_H E I]EI] E |_!_ﬂ ~ B financials
P o0 b b e e D 2

16.89M 14.46% MTEOOE o5

@ B s @ [F = [0 Country

. 0 .
total profit % profit EEERPE O Discount Band
ar and Country % profit by Year and Country oIS 1% Miscounts
E BC
Country um i‘ reste hierarchy oss Sales
@ EBelgium anufacturing P...
: A Mew measure
@ France oduct
Mew column ot
® Germany Values . Mew guick measure bortDate
@ltaly Add data fielt Rename _
; le Price
@ Netherlands Drill through  D=lete fro ot
- Hide rofit
re View hidde tal Sales
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Sort columns

 Column tools > Sort by column

5_E_financial_Flow_results - Power Bl Desktop

File Home Help External Tools Table tools Column tools
N =]
@ MName | Month Mame | 5% Format | Text v Z Summarization | Don't summarize v Eﬁ % @
T - : Sort b
ﬁgg Data type | Text ...| K pata category | Uncategorized u| coﬁ:mny- S t b |
Structure Formatting Properties O r y CO U m n
Month Naf
fioll X

Year |~ | Quarter | = | Month |~ | MonthName |~ | mmmYYYY |~ | mmYYYY |~ | mmm [~ | A Date
2018 1 1 lanuary JAN 20158 01 2018 JAN mirm Y'Y
entary 2018 2018 1 1 lanuary JAN 2018 01 2018 JAN
ﬂg Wednesday, 3 fonuary 2018 2018 1 1 January JAN 2018 01 2018 JAN mmm
Thursday, 4 lanuary 2018 2018 1 1 January JAN 2018 01 2018 JAN mmm Yy
Friday, 5 January 2018 2018 1 1 January JAN 20153 01 2018 JAN
Saturday, & lanuary 2018 2018 1 1 January JAN 2018 01 2018 JAN Menth
Sunday, 7 fanuary 2018 2018 1 1 January JAN 2018 01 2018 JAN MonthKey
Monday, 8 lanuary 2018 2018 1 1 January JAN 2018 01 2018 JAN
Tuesday, @ Janugry 2013 2018 1 1 January JAN 2018 01 2018 JAN Quarter
Wednesday, 10 fanuary 2018 2018 1 1 January JAN 2018 01 2018 JAN Year
Thursday, 11 fanuary 2018 2018 1 1 January JAN 2018 01 2018 JAN i
Friday, 12 lanuary 2018 2018 1 1 lanuary JAN 2018 01 2018 JAN 201801

.
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Where to create a measure

* Measures can be stored in any table of your data model
* In measures can easily be moved from on table to another

* Therefore, never include the table name (location) when referring to a
measure

G| S = | 3_B_02_Result - Power Bl Desktop

Home View Modeling Help
E@ LEI G E ‘_‘.|? Data type: Whole Number Home Table: Customers = '.!«
| | ab

Format: Whole number ~ DataC /'  (Customers 229~
hanage Mew Mew  Mew Mew Sort by o . " . - Manage Vie
Relationships  Measure Column Table  Parameter Column $' 70 * .nl0 | EEL Employees B Roles  Role
Relationships Calculations What If Sort Formatting Security
Orders
nal r1 total Quantity = SUM( Orders[Quantity] )

Products
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Measures table

Save all your measures in a separate table

Advantages
* All measures are in a single location

* When tables need to be reloaded (not refresheq)
you don't loose your measures
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Create a measure "Table"

1.

2. Type a name for the measure table: "Analysis"

Home > Data > Enter data

3. After the first measure is created, remove the empty Column

File Home Help

data v workbook hub v

[‘@ Copy Get Excel
Clipboard
w X Vv

Date -

=
E=

Meonday, 1 Januory 2018
Tuesday, 2 January 2018
Wednesday, 3 fanuory 2018
Thursday, 4 Januory 2018
Friday, 5 lanuory 2018
Saturday, & Januory 2018
Sunday, 7 Januory 2018
Monday, 8 fanuory 2018
Tuesday, 9 lanuory 2018
Wednesday, 10 Januory 2018
Thursday, 11 lanuory 2018
Friday, 12 Januory 2018
Saturday, 13 Januory 2018

Sunday, 14 lanuory 2018

(@ la (7

Data

Year |~

2018
2018
2018
2018
2018
2018
2018
2018
2018
2018
2018
2018
2018
2018

5_E_financial_Flow_results - Power Bl Desktop

External Tools

BE © [

Enter Dataverse

<

Table tools

Server data
Dats

Quarter |~ | Month |~
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1

Recent
SOUMCES +

Month Mame |~
January
January
January
January
January
January
January
January
January
January
January
January
January

January

Column tools

?f

Transform Refresh
dataw

Crueries

mmmy
JAN 20
JAN 20
JAN 20
JAN 20
JAN 20
JAN 20
JAN 20
JAN 20
JAN 20
JAN 20
JAN 20
JAN 20
JAN 20
JAN 20

> =8 & @&

£ Search

B A A

Manage MNew  Quick MNew New Manage View
relationships | measure measure column  table roles as
Caleculations

Relationships Security

Create Table

Column1 +
1
o
Mame: | Anaylsis

Sensitivity

Publish

Share

Load [ Et | | concel |
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Part 3 : Analysis
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Basic aaaregations



File

@ Mame

ol
A

&=

LEARNIA

Create a measure

Brol on the roll analyse - Power Bl Desktop

Home Help External Tools Table tools
= B
Orders 2 5 New measure
Mark as date Manage MNew
table~ relationships | measure measure column  table
Structure Calendars Relationships Calculations
>< v’ Brol on the roll analyse - Power Bl Deskiop A Search
OrderlD |~ | Productkey |~ | F  Fjle Home Help External Tools Table tools Measure tools
Co000025 POO1Z L
-] ﬁE
00000031 POOO3 ¢ &) Name Measure 5% Format v K pata category | Uncategorized v E -
CO000035 POOOL ¢ $ %, - New  Quick
00000045 | POD42 ¢ - MESEUrE measure
00000057 FOODAS C Structure Formatting Properties Calculations
00000060 POD4S ¢ |l X + |1 Total Qua ntity = SUM(| Orders[Quantity] ]I
OCooooe4 FoODOS C OrderlD |~ || Productkey |~ | Productcolour |~ | Quantity | = | PricePerUnit | = | BtwTvaVat |~ | Customerkey |~ | Salestype |~ | Status | = | SalesRep |~
00000065 POOOS ¢ EH 00000025 | POD12 Green 1 1084041 0,21 COODOS call Closed EO004
Qo0o00es POO11 C ﬂg Q0000031 FOOO3 Green 1 4245913 021 CO0049 Call Closed EOO04
Coo00071 FOC44 { Q0000035 FOOO1 Green 1 1855012 0,21 | CO0035 Call Closed EOO04
Q0000079 FOOOL e Q0000045 poO42 Green 1 15450, 74 0,21 CO0049 Phaone Closed EOO04
P A BrnaAS Craan T AIQN EF A Cnnnss Vo Clacad Erna

ClosingDate -

Monday, 30 fanvaory 2012
Wednesday, 22 February 2012
Wednesday, 22 February 2012

Saturday, 3 March 2012

AdrmmnAaay 78 AMarc~h W17

Cust
Zumr
Lamf
Sun-
Lamf

Carirmm
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Basic aggregations

e Functions
 SUM, MAX, MIN ...
« COUNT, COUNTA, DISTINCTCOUNT ...
« COUNTROWS
 AVERAGE, STDEV.P STDEVS ...

* These functions are similar to the functions in Excel

* Only one argument: TableName or ColumnName
» COUNTROWS( TableName )
« SUM( TableName[ColumnName] )



COUNT/SUM functions

* Open 4_A_01_Demo

* The number of Orders: Order Lines
=COUNTROWS( Orders)

* The number of Customers that Ordered: Actual Customers
=DISTINCTCOUNT( Orders[Customerkey] )

« Sum of Quantity ordered: Quantity Total
=SUM( Orders[Quantity] )



Create Visual

* Create a simple visual showing these measures
* Show the values vertically

* Break the values per Customercountry

* Insert a slicer for the ProductCategory

LEARNIA
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AVERAGE and STDEV

N4 A 01 Demo

* (Calculate the average Quantity ordered: Quantity Avg
=AVERAGE( Orders[Quantity] )

* Calculate the Standard Deviation of the ordered Quantity: Quantity
StDev

=STDEV.P( Orders[Quantity] )

* Use the Measures in a visual together with CustomerCountry
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Getting started with variables



VAR-RETURN

Use variables to simplity complex measures

=|F( ( [COST] - [PRICE] )> 2400, | =VAR Delta = ([COST] - [PRICE])

([COST] - [PRICE]) * 0,06 ;

([COST] - [PRICE]) * 0,078 | RETURN

) IF(Delta >2400 ;
Delta * 0,06 ;
Delta * 0,078

)
@ The VARIiable is calculated only once

® The VARiable only exists in this measure
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Aggregating Expressions

* Functions
o SUMX, MAXX, MINX, AVERAGEX, STDEVX.P STDEVX.S ...

Arguments

* Expressions inside the function

o SUMX( Orders;
[Price]*[Quantity] )

* Temporary Tables

 AVERAGEX(
TOPN( 10;Customers;[revenue] );
[revenue] )
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SUMX

* Open 4_B_01_Demo

* SUM of Expected Orders: Total Orders

=SUMX( Orders;
Orders[Quantity] * Orders[PricePerUnit] )

» Sales with Tax: Total TVA

=SUMX( Orders;
Orders[Quantity] *
Orders[PricePerUnit]*Orders[Btw TvaVat] )

* Total Orders incl TVA
= [Total Orders] + [Total orders TVA]
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SUMX - Challenge

» Calculate the total margin: Total Margin
Tip: SUM( Quantity*( Price-Cost ) )

=SUMX( Orders;
[Quantity]
=
[PricePerUnit] - RELATED( Products[ProductCost] )
)
)

* Create a visual showing these values per country
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FILTER()

* FILTER() is a table function; it returns a filtered table
* FILTER( Table ; Filter)

FILTER(Orders; Orders[Status]="Cancelled”)

Generates a table containing all Cancelled Orders

A\ So this can never be an answer of a measure
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Cancelled Deals

» Sum of the Cancelled Deals : Total Cancelled Deals

=SUMX(
FILTER( Orders ;
Orders[Status]="Cancelled”
) .

Orders[duantity] * Orders[PricePerUnit]
)
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Closed Deals

» Sum of the Closed Orders: Total Sales

= SUMX(
FILTER( Orders ;
Orders[Status]="closed”

),
Orders[Quantity] * Orders[PricePerUnit]

)

* Extra: Create a measure calculating the Success Rate
= [Total Sales] / [Total Orders]
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Average to delivery

* Average Days to delivery =
AVERAGEX( Orders;
Orders[Senddate]-Orders[Orderdate] )

Strange Results

* Average Days to delivery =
AVERAGEX(
FILTER( Orders ;
Orders[Senddate] <> BLANK()

) /
Orders[Senddate]-Orders[Orderdate] )




Filter Functions: ALL

o ALL cancels all filters in measure

* This allows us to create Grandlotals and those are important tot
calculate Percentages

'Row Labels '~ Total Deals Net Total All Deals Net
_AT 355.041,36 41.096.949,03
| BE 2.572.384,63 41.096.949,03
DE 6.047.208,19 41.096.949,03
Argu ments _DK 1.011.113,56 41.096.949,03
ES 1.612.944,76 41.096.949,03

. L

ALL( Tab|eName ) Fl 577.618,21 41.096.949,03
FR 4.819.322,63 41.096.949,03
* ALL( TableName[ColumnName] ) -
| HU 2.090.269,29 41.096.949,03
| IT 3.963.779,76 41.096.949,03
| ML 833.227,03 41.096.949,03
] ] - 41.096.949,03
A\ ALL creates a table with unigue rows ) 41.096.949,03
SE 5.091.360,15 41.096.949,03

us 806.901,60 41.096.949,03
JGrand Total 41.096.949,03 41.096.949,03




LEARNIA
All Orders

* Open 4_B_02_Demo

* Total Deals Net:=
SUMX( Orders ;
Orders[Quantity] * Orders[PricePerUnit] )

 Jotal All Deals Net:=
SUMX( ALL( Orders) ;
Orders[Quantity] * Orders[PricePerUnit] )

* Total All Deals Net NOT:=
SUMX( ALL( Orders[PricePerUnit]; Orders[Quantity]) ;
Orders[Quantity] * Orders[PricePerUnit] )
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Bereken het percentage tov Grand Total

* the Total All Deals Net-measure is not always very relevant as such

* Divide Total Deals Net by Total All Deals Net

* Deals Net % =
Total Deals Net / Total All Deals Net

 Nothing to do ...

« Rewrite Deals Net % withour using the Total All Deals Net
Tip: use variables




ALLSELECTED

* ALLSELECTED Works similar to ALL
* But keeps the filters from outside the visual

2 Row Labels - Total Deals Net Total All Deals Net Total AIISELECTED Deals Net

3 AT 71.422 41.096.949 4.767.847 Row Lab - Total Deals Net

4 |BE 367.110 41.096.949 4.767.847 Bike 1.305.134
5 DE 553.136 41.096.949 4.767.847 Car 31.341.483
6 DK 237.944 41.096.949 4.767.847 Motor 4.767.847
7 ES 114.073 41.096.949 4.767.847 Motor

8 FI 129.975 41.096.949 4.767.847 Sraiiu 1o

9 FR 238.993 41.096.949 4.767.847 5 5 5

10 GB 877.558 41.096.949 4.767.847 ProductCategory Y= "¢

11 HU 360.177 41.096.949 4.767.847 _

12 1T 540.587 41.096.949 4.767.847 Bike

13 NL 37.340 41.096.949 4.767.847 Car

14 NO 571.904 41.096.949 4.767.847 | [Motor ‘G

15 PL 83.853 41.096.949 4.767.847
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CALCULATE

» CALCULATE alters the applied filters.

e Structure: CALCULATE( expression ; FilterT; Filter2 ..)

e Filter: column = static value
° =, </ >/ <:, > = aﬂd <>

e Filter function: ALL, ALLEXCEPT, SAMEPERIODLASTYEAR...

Example

« Count Orders=
CALCULATE( COUNTROWS( orders) ;
Orders[Status]="Closed” )
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Sales by Type

e Total Sales via Internet: Total Sales Internet

= CALCULATE( [Total Sales]
; Orders[SalesType] = “web")

e Total Sales via Internet: Total Sales Walk-in

= CALCULATE( [Total Sales]
; Orders[SalesType] = “Visit")
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Arguments

° = Fquals

* && ogical AND
|| ogical OR

* Total Sales BeNelLux=
CALCULATE( [Total Sales];

Customer[Country]="BE" ||
Customer[Country]="LUX" ||
Customer[Country]="NL")
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Sales by Type

 Total Sales via Internet: Total Sales Call

Total Sales Calls=
CALCULATE( [Total Sales]
; Orders[SalesType]
|| Orders[SalesType]

"Call”
"‘Phone”)




Results per SalesType

* Share Walk-in to Total Sales: Share Walk-in

= DIVIDE( [Total Sales Walk-in ] ;
[Total Sales]
)
Productcolour !ljternet Sales  Walk-in Sales Total Sales Ehare Walk-in
Violet € 5,881,606 € 8,201,548 € 27,893,907 29.4%
Blue €4917333 € 6,298,664 € 23,532,352 26.8%
Green € 4,096,590 € 10,058,501 € 32,307,829 31.1%
Indigo € 2,515,962 €4113,186 € 13,329,882 30.9%
Orange € 85,080 € 609,970 € 1,780,880 34.3%
Total € 17,496,571 € 29,281,869 € 98,844,850 29.6%
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Filter Functions: ALL

* ALL cancels all filters applied to the measure

* This allows the creation of GrandTotals and these are important to
calculate Shares

Arguments
* ALL( TableName )
o ALL( TableName[ColumnName] )



Shares per ProductType/Category

* Calculate the Total Sales of all Products

ProductCategory Total Sales Total Sales All Products Share Per Product

Total Sales All Products ul

~ Bike 2,535,584.09 89,642,052.04 2.83%

) ATB 621,257.37 89,642,052.04 0.69%

= C A LC U LATE ( [TOta | S a | e S] ; City 1,489,745.98 89,642,052.04 1.66%
Competitive |~ 424,580.74 89,642,052.04 047%

AL |_( P rOd UcCts ) - Car 70,309,475.19 89,642,052.04 78.43%

Compact | 28,392,077.77 89,642,052.04 31.67%

) Crossover | 9,898,478.30 89,642,052.04 11.04%

Executive | 11,908,095.20 89,642,052.04 13.28%

° C | | -t th S h -[: d t Family 19,349,342.76 89,642,052.04 21.59%
alCUlatle S are Of eve ry p rOauc Sports 761,481.16 89,642,052.04 0.85%

| Motor 8,771,069.96 89,642,052.04 9.78%

S h are Pe I P I’Od U Ct Executive 1,665,405.98 89,642,052.04 1.86%
Sports 7,105,663.98 89,642,052.04 7.93%

= D | \/l D E ( [TQta | S a | eS] , = Van 8,025,922.80 89,642,052.04 8.95%

van 8,025,922.80 89,642,052.04 8.95%

[TOJ[a | S a |e S Al | P I’Od U CJ[S] , Total 89,642,052.04 89,642,052.04 100.00%

BLANK()
)



CustomerCountry Total Sales
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Total Sales all Countries Share Per Country

[ ]
C O u n t r C O m a rl S O n AT 622,643.19 89,642,052.04 0.69%
y p BE 4,898,037.62 89,642,052.04 5.46%
DE 12,851,616.56 89,642,052.04 14.34%
. DK 1,974,720.17 89,642,052.04 2.20%
» Create Total Sales all Countries s 23166546 89542,052.04
FI 1,290,745.27 89,642,052.04 1.44%
— C A LC U |_ AT E ( FR 10,081,442.19 89,642,052.04 11.25%
GB 14,228,365.56 89,642,052.04 15.87%
[TQJ[a | Sa |€S] , HU 5,032,954.25 89,642,052.04 5.61%
IT 7,818,521.82 89,642,052.04 8.72%
A”( CUStomerS[CUStOmerCOU ﬂtry] ) NL 2,059,563.67 89,642,052.04 2.30%
) NO 11,694,999.84 89,642,052.04 13.05%
PL 2,299,844.57 89,642,052.04 2.57%
SE 9,805,560.95 89,642,052.04 10.94%
us 1,751,370.92 89,642,052.04 1.95%
Total 89,642,052.04 89,642,052.04 100.00%

* Create Share Per Country
= DIVIDE( [Total Sales] ; [Total Sales all Countries] )




ALLEXCEPT()

* ALLEXCEPT will cancel all filters except the one specified

* Create Total Sales per Year

o = CALCULATE(
[Total Sales] ;
ALLEXCEPT( Dates; Dates|Year] )

)

* Create Share per Year

« = DIVIDE ( [Total Sales] ;
[Total Sales per Year]

)



Extra : ISFILTERED

 Use ISFILTERED to test if a filter is being used.

* You can remove Share over Categories if there is no filter on either
ProductType or ProductSize ...

Share over Categories 2:= A | e c
1 |Row Labels - Total Sales |Share over Categories 2
| F( 2 | =Bike 2.535.584,00
. 3 ATE 621.257,37 24,5%
ISFILTERED( Products[ProductSize] ) || T o Rl .y
ISFILTERED( Products[ProductType] ) ; 3| Competitte 42458074 167%
6 |=Car 70.200.475,19
DIVIDE ( [Total Sales] ; [Total Sales per Category] ); 7. compac 292077 20,4%
8 Crossover 9.898.478,30 14,1%
B LA N KO 9 Executive 11.908.095,20 16,9%
) 10 Family 19.349.342,76 27.5%
11 Sports 761.481,16 1,1%
12 | ='Motor 8.771.069,96
13 | Executive 1.665.405,98 19,0%
14 | Sports 7.105.663,98 81,0%
15 | ='Van 8.025.922,80
16 Van 8.025.922,80 100,0%
17 |Gra nd Total 80.642.052,04




USERELATIONSHIP()

* When multiple relations exist between 2 tables,
only one is active.

* USERELATIONSHIP actives an inactive existing relationship

M Orders

OrderlD

Productkey
Productcolour ] Dates

Quantity Date

[

[

PricePerUnit Year

Orderdate '| Quarter
Customerkey . 4?' MonthNbr

Salestype 25 mmm e

Status
SalesRep
SendDate

InvoiceDate

ClosingDate
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Total Invoiced

» Create a measure that calculates how much was invoiced in a given
period. Total Invoiced

 Total Invoiced

= CALCULATE( [Total Sales];
USERELATIONSHIP(
Dates[date] ; Orders[InvoiceDate] )

)

« Compare the results in a table
Total Sales and Total Invoiced
grouped by years and months




Limits of CALCULATE

* None, except...
* There are safequards to ensure high performance
* Filters are not allowed to be too compley, like

* Column = Measure
* Column = Formula
e Column = Column
* Measure = Measure
e = < > <= >=and <>

* SO this doesn't work

« Sales late delivered =
CALCULATE( [Total Sales]
: Orders[SendDate]-Orders[Orderdate] > 5

)

For more complex situations use FILTER()
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FILTER()

 FILTER( Table ; Filter)

» Sales late delivered :=
CALCULATE( [Total Sales]

* FILTER( Orders
: Orders[SendDate]-Orders[Orderdate] > 5)
)
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Summarize

* Via Summarize you can compile tables that can then be analyzea.
* Especially for calculating averages over certain periods

* For example, calculate a Monthly Average Sales

Monthly Average Sales:=
AVERAGEX(
SUMMARIZE( Orders ; Dates[MonthKey] ; "Sales" ; [Total Sales] );

[Sales] )



ow Labels
=12012

January
February
March
April

May

June

July
Aupgust
September
October
November
December

=2013

Jlanuary
February
March
April

May

June

July
August
September
October
November
December

=12014

Jlanuary
February
March

April

= Total Sales

6.301.455,50
653.073,82
645.474,11
407.455,66
616.329,98
509.035,93
575.806,35
497.095,45
551.021,63
421.585,60
422.104,58
625.384,00
377.088,39

12.123.624,53

1.027.436,00
758.060,24
1.027.184,71
923.258,86
986.308,31
1.171.801,30
1.137.907,97
809.371,00
900.568,20
1.268.086,90
1.088.328,17
1.025.312,87

12.928.843,76

1.115.147.60
1.316.9%4,12
1.127.663,42
1.145.678,66

Monthly Average Sales

525.121,29
653.073,82
645.474,11
407.455,66
616.329,98
509.035,93
575.806,35
497.095,45
551.021,63
421.585,60
422.104,58
625.384,00
377.088,39

1.010.302,04

1.027.436,00

758.060,24
1.027.184,71

923,258,386

986.308,31
1.171.801,30
1.137.907,97

809.371,00

900.568,20
1.268.086,90
1.088.328,17
1.025.312,87
1.077.403,65
1.115.147,60
1.316.994,12
1.127.663,42
1.145.678,66

Monthly Average Sales

by 12

1.010.302,04
12.123.624,53 / 12

 The average is the total of the 12 months divided
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CALCULATE

» CALCULATE alters the applied filters.

e Structure: CALCULATE( expression ; FilterT; Filter?2 ..)

e Filter: column = static value
° =, </ >/ <:, > = aﬂd <>

e Filter function: ALL, ALLEXCEPT, SAMEPERIODLASTYEAR...

Example
* Count Orders=
CALCULATE( COUNTROWS( orders) ;
Orders|[Status]="Closed” )
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Sales by Type

e Total Sales via Internet: Total Sales Internet

= CALCULATE( [Total Sales]
; Orders[SalesType] = “web")

e Total Sales via Internet: Total Sales Walk-in

= CALCULATE( [Total Sales]
; Orders[SalesType] = “Visit")




Filter Functions: ALL

* ALL cancels all filters applied to the measure

* This allows the creation of GrandTotals and these are important to
calculate Shares

Arguments
* ALL( TableName )
o ALL( TableName[ColumnName] )



Shares per ProductType/Category

* Calculate the Total Sales of all Products

ProductCategory Total Sales Total Sales All Products Share Per Product

Total Sales All Products ul

~ Bike 2,535,584.09 89,642,052.04 2.83%

) ATB 621,257.37 89,642,052.04 0.69%

= C A LC U LATE ( [TOta | S a | e S] ; City 1,489,745.98 89,642,052.04 1.66%
Competitive |~ 424,580.74 89,642,052.04 047%

AL |_( P rOd UcCts ) - Car 70,309,475.19 89,642,052.04 78.43%

Compact | 28,392,077.77 89,642,052.04 31.67%

) Crossover | 9,898,478.30 89,642,052.04 11.04%

Executive | 11,908,095.20 89,642,052.04 13.28%

° C | | -t th S h -[: d t Family 19,349,342.76 89,642,052.04 21.59%
alCUlatle S are Of eve ry p rOauc Sports 761,481.16 89,642,052.04 0.85%

| Motor 8,771,069.96 89,642,052.04 9.78%

S h are Pe I P I’Od U Ct Executive 1,665,405.98 89,642,052.04 1.86%
Sports 7,105,663.98 89,642,052.04 7.93%

= D | \/l D E ( [TQta | S a | eS] , = Van 8,025,922.80 89,642,052.04 8.95%

van 8,025,922.80 89,642,052.04 8.95%

[TOJ[a | S a |e S Al | P I’Od U CJ[S] , Total 89,642,052.04 89,642,052.04 100.00%

BLANK()
)



CustomerCountry Total Sales
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Total Sales all Countries Share Per Country

[ ]
C O u n t r C O m a rl S O n AT 622,643.19 89,642,052.04 0.69%
y p BE 4,898,037.62 89,642,052.04 5.46%
DE 12,851,616.56 89,642,052.04 14.34%
. DK 1,974,720.17 89,642,052.04 2.20%
» Create Total Sales all Countries s 23166546 89542,052.04
FI 1,290,745.27 89,642,052.04 1.44%
— C A LC U |_ AT E ( FR 10,081,442.19 89,642,052.04 11.25%
GB 14,228,365.56 89,642,052.04 15.87%
[TQJ[a | Sa |€S] , HU 5,032,954.25 89,642,052.04 5.61%
IT 7,818,521.82 89,642,052.04 8.72%
A”( CUStomerS[CUStOmerCOU ﬂtry] ) NL 2,059,563.67 89,642,052.04 2.30%
) NO 11,694,999.84 89,642,052.04 13.05%
PL 2,299,844.57 89,642,052.04 2.57%
SE 9,805,560.95 89,642,052.04 10.94%
us 1,751,370.92 89,642,052.04 1.95%
Total 89,642,052.04 89,642,052.04 100.00%

* Create Share Per Country
= DIVIDE( [Total Sales] ; [Total Sales all Countries] )




ALLEXCEPT()

* ALLEXCEPT will cancel all filters except the one specified
* Create Total Sales per Year

ALLEXCEPT( Dates; Dates[Year] )

 Create Share per Year



USERELATIONSHIP()

* When multiple relations exist between 2 tables,
only one is active.

* USERELATIONSHIP actives an inactive existing relationship

M Orders

OrderlD

Productkey
Productcolour ] Dates

Quantity Date

[

[

PricePerUnit Year

Orderdate '| Quarter
Customerkey . 4?' MonthNbr

Salestype 25 mmm e

Status
SalesRep
SendDate

InvoiceDate

ClosingDate
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Total Invoiced

* Create a measure that calculates how much was invoiced in a given
period. Total Invoiced

 Total Invoiced

CALCULATE( [Total Sales];
USERELATIONSHIP(
Dates[date] ; Orders[InvoiceDate] )

)

« Compare the results in a table
Total Sales and Total Invoiced
grouped by years and months




Limits of CALCULATE

* None, except...
* There are safequards to ensure high performance
* Filters are not allowed to be too compley, like

* Column = Measure
* Column = Formula
e Column = Column
* Measure = Measure
e = < > <= >=and <>

* This does NOT work

« Sales late delivered =
CALCULATE( [Total Sales]
: Orders[SendDate]-Orders[Orderdate] > 5

)

For more complex situations use FILTER()



FILTER()

R() nulls the build-in safequards
R() is a table function, it returns a filtered table
'ER( Table ; Filter )

» Sales late delivered
= CALCULATE( [Total Sales]

" FILTER( Orders
- Orders[SendDate]-Orders[Orderdate] > 5 )
)
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CALCULATE with/without FILTER

* Actual Orders = » Actual Filtered Orders =
CALCULATE( [Deals Expected] CALCULATE(
: Orders|[Status] = “Closed” ) [Deals Expected]

FILTER (Orders
: Orders[Status] = “Closed”)

)

Adds/replaces a filter Filters the table

Status Deals Expected Actual Orders Actual Filtered Orders

Cancelled 357 2810
Closed 2810 2810 2810
Total 3167 2810 2810
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Time intelligence
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Date Intelligence

* Date intelligence function
« TOTALYTD, TOTALQTD, TOTALMTD (running totals)
* SAMEPERIODLASTYEAR
* DATEADD

» These functions need a Dimension to work; a Date Table

* The date table should be linked to your dates in the facts table
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The Date Table



Date Table

One keycolumn containing dates

« All dates in the reference period should exist
 e?.g. all days between 1/1/2010 and 31/12/2020
- Power Pivot: Design/ Mark as Date table
- Power Bl: Modeling / Mark as Date table

« Additional information should be added like
* Year, weeknumber, IsWeekday, MonthName...

DateActual DateKey = YearKey = HalfYearKey QuarterKey | MonthKey | MonthName = MaandName & MoisName DayOfweek & DayName

7 \ 6/01/2010 20100106 2010 201001 201001 201001 January Januari janvier 3 Wednesday
8 1 7/01/2010 20100107 2010 201001 201001 201001 January Januari janvier 4 Thursday

9 1 8/01/2010 20100108 2010 201001 201001 201001 January Januari janvier 5 Friday

10 ] 9/01/2010 20100109 2010 201001 201001 201001 January Januari janvier 6 Saturday
11| 10/01/2010 20100110 2010 201001 201001 201001 January Januari janvier 7 Sunday

12| 11/01/2010 20100111 2010 201001 201001 201001 Januarv Januari ianvier 1 Monday



Where to get it from

* A date table can be

* Imported like any other source

» Calculated in Power Query via M
* See hand-out

* Calculated in DAX (only Power Bl)



Steps

1. Import the Date-table
2. Modeling / Mark as Date Table

1. Select the key column
3. Avoid summarization on columns
4. Sort the Month Name on using the Month (number)

@ | & < ¢ = | Untitled - Power Bl Desktop

) ll VISUALIZATIONS >  FIELDs

Sort by Column




Import a DateTable

* Open 4_D_01_Datelntel

* Create a Date table using the M code in 4_D_01_M_DataTable.txt
» Change the name of the table to: Dates

* Mark the table as Date Table

* After loading the data

« Change the sort order of the columns
 Month, Month Year and Month (Abbr)

» Switch off the default summarization for:
e Year and Month

* Hide the Monthkey column
* Create relations
e Use Year Quarter and Month Name in the visual



ISO Weeknumbers

« Copy the contents from M_function_ISOWeeknum.txt

* Create a blank query to create a custom function
* Name: tx_ISOweeknumber

» Paste the contents in the advanced editor

* GO to the Dates-query

* Add Column / Invoke custom function
« Name: Weeknumber
* Select the Dates[Date] column
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Year To Date
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Naming conventions

YTD Year-to-date
QTD Quarter-to-date
MTD Month-to-date

WTD Week-to-date
R12M Rolling 12 Months

PY Previous year

PQ Previous quarter

PM Previous month

YOY Year-over-year

PYC Previous year complete
PQC Previous quarter complete

PMC Previous month complete




TOTALYTD()

* Creates a running total (per calendar year)

* Arguments
» TOTALYTD( Expression ; Dates[Date] )

Dates[Date] = keycolumn

* Example

* OrderCountYTD=
TOTALYTD( COUNTROWS( Orders );
Dates|[Date] )



Total Sales YTD

* Open 4_D_02_DateCalculations

» Create a running total on the existing measure Total Sales :

Total Sales YTD

=TOTALYTD( [Total Sales] ; Dates[Date] )

 Add Total Sales YTD to
the visual/PivotTable

Year

| Month Name Total Sales

Total Sales YtD

January
February
March
April

May

June

July
August
September
October
November
December
Total

1,115,147.60
1,316,994.12
1,127,663.42
1,145,678.66

973,388.73
1,106,549.08
1,066,347.12

874,250.72

865,974.64
1,164,448.13
1,041,629.02
1,130,772.52

1,115,147.60
2,432,141.72
3,559,805.14
4,705,483.80
5,678,872.53
6,785,421.61
7,851,768.73
8,726,019.45
9,591,994.09
10,756,442.22
11,798,071.24
12,928,843.76

12,928,843.76 12,928,843.76
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DATESYTD()

* Creates a table containing all dates up to the last date in the
context of the selected year

* Arguments
* DATESYTD( Dates[Date] )

Dates[Date] = keycolumn

* So Total Sales YTD could also be written as:

= CALCULATE (
[Total Sales] ;
DATESYTD( Dates[Date] )

)



DATESBETWEEN()

* Creates a table containing all dates between the two given dates

* Arguments
o DATESBETWEEN( Dates[Date] ; Startdate ; Enddate )

« So Total Sales YTD could therefore be written as:

= CALCULATE (
[Total Sales] ;
DATESBETWEEN( Dates[Date];
DATE ( YEAR ( MAX ( Dates[Date] )); 1. 1) ;
MAX( Dates[Date] )

)



DATESBETWEEN() - Total To Date

* DATESBETWEEN doesn't seem to be very useful ...
 But what if you don't want to restart at the beginning of the year

* Jotal Sales to Date could therefore be written as:

= CALCULATE (
[Total Sales] ;
DATESBETWEEN( Dates[Date];
DATE(1900; 1; 1) ;
MAX( Dates[Date] )
)



Total to Date - Presentation problem

* When using a TD there are answers even if there are no new sales
 Check for every date it it is before the last "orderdate’

 Calculated column:
DateWithSales = Dates[Date] <= MAX ( Orders[Orderdate] )

» Use the value to filter the visual




DatesInPeriod - Rolling 12 Months

» DATESINPERIOD returns all dates in a given period

* Total Sales R12M =
CALCULATE(

[Total Sales] ;

DATESINPERIOD(
Dates|[Date];
MAX( Dates|[Date] ),
-12:
MONTH )

YEAR
QUARTER

A
O
=
| -
0]
+—J
1=
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Total Quantity to Date

Total Quantity
= SUMX(FILTER( Orders; Orders[Status]= "closed"); Orders[Quantity] )

Total Quantity To Date

= CALCULATE(
[Total Quantity |;
DATESBETWEEN( Dates[Date];
DATE( 1900 ; 1. 1) ;
MAX( Dates[Date] )
)




Total Delivered to Date

Quantity Delivereo
= SUM( Deliveries[Quantity] )

Total Delivered To Date

= CALCULATE(
[Quantity Delivered |,
DATESBETWEEN( Dates[Date];
DATE( 1900 ; 1. 1),
MAX( Dates[Date]
)

LEARNIA
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Total Stock

* Create a measure to get the total start value for the stock
 Qty Stock Start = SUM( Products[ProductStockStart] )

e Create a measure to calculate the current level of the stock

* Jotal Stock = [Qty Stock Start] + [Total Delivered To Date |
- [Total Quantity To Date]

* Create a table using displaying these values per month
* Add a slicer for the year




Total Stock

MonthOfYear Qty Stock Start  Qty Delivered Qty Delivered TD  Qty Crdered Qty Ordered TD Oty In Stock

1 199 66 2141 58 2119 221
2 199 59 2200 67 2186 213 Year
3 199 69 2260 61 2247 221 ¥ 2010
4 199 81 2350 79 2326 223 Y 2011
: 109 a1 2441 a0 2416 224 Y 2012
g 199 111 2552 114 2530 221 Y 2013
7 199 87 2639 54 2614 224 Y 2014
8 199 102 2741 108 2722 218 B Y2015
g 199 7 2813 68 2790 222 Y 2016
10 199 92 2905 95 2885 219
11 199 108 3011 104 2989 221
12 199 7 3081 67 3056 224

Total 199 1006 3081 995 3056 224
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Date comparisons



SAMEPERIODLASTYEAR

* Calculate the measure over the same period of the previous year

* Requested period
* Total Sales = CALCULATE( [Deals Expected] ; Orders[Status] = “Closed”)

* Period previous year: Actual Orders PY

* Total Sales PY=
CALCULATE(
[Total Sales] ;
SAMEPERIODLASTYEAR( Dates[date] )

)
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Turnover Previous Year

* Calculate the Total Sales of the previous year:
Total Sales PY

=CALCULATE( [Total Sales]:
SAMEPERIODLASTYEAR( Dates[Dates] ) )

e Create a Table/Matrix visual

* Calculate the growth Year over Year : Total Sales YoY

=DIVIDE( [Total Sales] - [Total Sales PY] ;
[Total Sales PY] ;
BLANK()

)




DATEADD()

 DATEADD(Dates; nbr Intervals; Interval)

* Calculate the Total Sales of 2 years ago using DATEADD:

Total Sales -2Y

=CALCULATE( [Total Sales]
: DATEADD( Dates[Date]
c =7
cYear)

A
O
=
| -
0]
+—J
1=
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Total Sales Previous Quarter

* Calculate the Total Sales of the selected period 1 quarter ago :

Total Sales PQ

=CALCULATE( [Total Sales]
- DATEADD( Dates[Date] )
i
» Quarter

Total Sales QoQ

=DIVIDE( [Total Sales] - [Total Sales PQ] ;
[Total Sales PQ)] ;
BLANK()

)
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PARALLELPERIOD()

* PARALLELPERIOD(Dates; nbr Intervals; interval )

* Returns the total of complete given interval

Year Total Sales

2016 |€ 15,837,994
Q1 € 3,752,445
Q2 €3,977,716

Q3 €4,198,259
Q4 € 3,909,576

2017 €17,729,447
Q1 € 3,874,512
Q2 € 5,006,865
Q3 € 4,141,500
Q4 €4,706,570

Total € 33,567,441

Total Sales-1Year Total Sales -1Y parallel

€ 17,196,288
71,715

€ 4,797,

€ 4,204,881
828,557

€ 15,837,994
€ 3,752,443
€ 3,977,716
€ 4,198,259
€ 3,909,576

€ 17,196,288
€ 17,196,288
€ 17,196,288
€ 17,196,288
, 196,288

€ 33,034,282

€ 15,837,994
€ 15,837,994
€ 15,837,994
€ 15,837,994
€ 15,837,994

€ 33,034,282

TotalSales-1Y parallel =
CALCULATE( [Total Sales];

PARALLELPERIOD( Dates[Date]

;-1; YEAR )
)



Compare to previous month

* Imagine a situation where you want to compare
the selected month (month to date) with the
total of last month

LEARNIA

Day Total Sales
w

71,375.45
223,958.43
94,685.76
5407.46

9,036.47
62,036.99
47,050.01

25 324,529.70
52,140.08

27

28
29 27,971.48
30 87,270.51
31 117,345.00
otal 1,699,479.20

perc last month

40.54%
40.54%
40.54%
45.56%
61.30%
67.96%
68.34%
68.34%
68.34%
68.34%
68.97%
73.33%
76.64%
99.45%
103.12%
103.12%
103.12%
105.09%
111.22%
119.47%

119.47%
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Compare to previous month

* Total Sales PMC

= CALCULATE( [Total Sales] ;
PARALLELPERIOD( Dates[Date]; -1; MONTH )

)

* Perc Last Month

= DIVIDE(
TOTALMTD([Total Sales]; Dates[Date]) ;
[Total Sales PMC] )
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Visualisations in Power BI
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Visualisaties in Power Bl

* Report design and Page-settings
» Add, Edit and Delete visuals

* Format visuals

* Slicers, Filters and interactions

* Tooltips

* Buttons and bookmarks



Report design and Page-settings

* Apply a background image or color =

* Click on the page and choose T A search

~ Page information

Alignment of visuals v Page size
* Use gt’id“ﬂes ~ Page background
* View / Show Gridlines Color
Or (]~
. Apply a background image mparm
with the necessary canvas — O

L | ro rest.png X

lrname Fit
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Create a Background canvas

* Open PowerPoint and draw a canvas
 Choose File / Export and save as PNG

File Home Insert Draw Design  Transitions

ey
Pie D@
(capy ~ o
Paste Hew Reuse —
~  <Fromat Painter | Slide~ Slides [ Section ~
Cipbears 10 Slickes
2
[ 1 1
3
4
h
A
[

Animations

v

Slide Shaw

Fant

£ Zearch

Review

View

Help

Raraqgraph

Y

@ Home
D New

= Open

Info

Save a Copy

Print

Share

Export

Close

15 Share

S2Find
- Replace
[ Select~

Edting

Export

Create PDF/XPS Document

Create a Video

o 1 0

Package Presentation for CD

Create Handouts

Change File Type

\ A

Publish to Microsoft Stream

Layouts.ppix - Saved

Change File Type

Presentation File Types
@ Presentation (*.pptx)
Uses the PowerPoint Presentation format

OpenDocument Presentation (*.odp)
Uses the OpenDocument Presentation
format

PowerPoint Show (*.ppsx)
£ Automatically opens as a slide show
Image File Types
[T PNG Portable Network Graphics (*.png)
Print quality image files of each slide

Other File Types

Save as Another File Type
[Eﬁ
[;ﬁ

Save As

PowerPoint 97-2003 Presentation (~.ppt)
Uses the PowerPoint 97-2003 Presentation
format

Template (*.pobx)
Starting point for new presentations

@ PowerPoint Picture Presentation (*.pptx)
Presentation where each slide is a picture

[T JPEG File Interchange Format (*jpg)

Web quality image files of each slide

next slide

Geert De Kooter @ @



Apply a Background canvas

* Click on the page and choose <

* In the section Page background, click Add image
* Change the Transparency

Tip
Canvas and background are applied to the current page
* Right click to create a duplicate
* Create a "hidden template’




Untitled - Power Bl Deskt

Home Insert Meodeling View Help

I EES 1 ittt P v il

his report

e Standard themes

. voor Company branded
themes

Aa Aa
» Customize & save current Theme =
IR

Aa Aa Aa
it
Aa Aa
Aa Aa
bl
Br

rowse for themes

LEARNIA



Apply a background and theme

» Open 5_A_01_Page_Report.pbix
* Set Forest.png as wallpaper

* Apply the Training.json theme

* Reorganise the visuals

» Change the transparency of the
» Wallpaper
* Visuals

LEARNIA
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Add visuals



Adding a visual

Visual — Data — Format — Filter

1.

SNV

Click anywhere on your Page

Select the desired visual

Find and add the Fields and Measures
Change the formatting

Adjust filters toe

LEARNIA

B Total Sales

L]
~ B Orders

Salestype
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Tip
* Don't add summaries of fact data
* Create and use measures !!!

Fotal Quantity and Quantity by ProductCategory

@ Total Quantity @ Quantity

5K

Tip:
Right click on the fact data and choose Hide

Y EA L < Visualizations >  Fields
.{] \i Iﬂ \; E m /O quan
o b ke b i U e
= o ls= = [H] @ ~ |E Analysis

C orre Ct ) ¥ B Total Quantity

-~ B Deliveries

% Quantity

s E?' Orders
* Deliveries Quantity i
* Orders Quantity

Add data fields here

Value
Total Quantity X
Quantity X
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Default behaviour: Data - Visual

— Columnchart

* Measure
 Tekst — Table
 Geographical data — Map
Change the Vlsualtype R y <  Visualizations >
1. Select the visual <
2. Click on a different type &/® g ko ®
I NORTH AMERICA (3] Q?) Qg OPE -
) A} 5! Location
LA 7[ AFRICA - CustomerCountry v X
b &ing - G Y
- : i - |-
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Visualizations

Formatting of the Visuals -

» Use a theme for the default settings P seare _|

. Click = VEIY i ceners
“ X-axis

Charts |Fasr;;:.eu| vls 7]

* Fach element can be given a different color

Tables g

» Default formatting in the Style section @

e Striped rows and columns S @

« Conditional Format .
> Le
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Context

* Applying context to values gives a deeper meaning to the number
you are looking at

* This year's value compared to last year’s
* This category compared to all categories

* An Average with the Standard Deviation and the size of the population
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Another measure

Comparing with last year’s values using a measure

Vo < Visualizations > Fields >
< Back to report ‘ ADD MEASURE TOTAL SALES - 1Y
= il & [hl = 1
< E L L search
@ Total Sales -1 @ Total Sales
o o b e i e
12 I )
& M () @ \‘:‘, ~ [R, Analysis
°
v v
El = B % Sales Yoy
£ B Total Quantity
10M ~ B Total Sales
¥ B Total Sales -1Y
Asis ~ BB Customers
g s Dates
& ProductCategory VX i
~ B Deliveries
Legend ~ BB Orders
o Add data fields here " E Piodicts
Total Sales -1Y e

am Total Sales WX

Tooltips

Add data fields here

Drillthrough
- o
[ | off O—
Van Motor

Bike

2M

om

Keep all filters

Oon —@
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Data labels

Apply data labels for easy interpretation

< Visualizations >  Fields >

EEEEM O search
b b b U Uy

o k= oD O B © B, Analysis
v

z

( Back to report ‘ ADD DATA LABELS

2ZM

sield A

~ B Customers

E. ~ R Dates

oM

~s BB Deliveries

~s Bf Orders

v 51 Products

am

v X axis on—@

~ Data labels On—@
&M
Color

M-

4M Display units

Auto 4

Value decimal places

1.9M TSR
M AUTC ~
1.3M
Orientation
0.3M Horizontal v
oM o
Van Motor Bike Position

Auto ~
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Normal tooltips

Add additional information in the tooltip

10M

6M

A

2M

om

Motor

Bike

Tooltips

T R

aMm L Axis
11,778,669
18.43% ProductCategory X
Legend

Add data fields here
Value

Total Sales X

ooltips

P4 Sales YoY VX

Drillthrough
Cross-report

off O—

Keep all filters

Vo < Visualizations >  Fields
< Back to report ‘ ADD % SALES YOY AS TOOLTIP
12M < = = Il 2 yoy
o b el Ml s
a D O H © AR, Analysis
o
w — =
A E - “ B % Sales YoY
R E



Tooltip Page

. ~~ Page information
Create a tooltip page X
1. Create a separate page Toolip Prge._[——"
2. Change the page settings e PR —
1. Page Information: Tooltip — On ol A~ Page size = L%
2. Page size: Tooltip QzA # search
. on—@ Type v Border off O—
3. Add visuals Teoltp e on®
Use a tooltip page Type
1. Select a visual s
. . Page
2. Settings Tooltip, select the ol age -
pa g e Label Color
]~




LEARNIA

Tooltip Exercise
* In the file 5_B_01_Visuals.pbix page Exercise

Average delivery in days for late deliveries (Delivery > 3 days)
1. Add labels to the visual

2. Calculate the StDev for late deliveries and add this to the tooltip
StDev late delivery

= STDEVX.P( FILTER( Orders ;
Orders[SendDate] - Orders[Orderdate] > 3 ) ;
Orders[SendDate] - Orders[Orderdate]
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Tooltips exercise

Count the number of late deliveries and add this to the tooltip
Number of late deliveries

= COUNTROWS( FILTER(Orders ;

T To Jate] > 3)

Visualizations >

Fiverage late delivery, StDev late delivery and Number of late deliveries by

s

sieyld n

Legend

Add data fields here

Value

Average late delivery " X

Tooltips

StDev late delivery VX

Number of late deliverie™> X
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Slicers

1. Go to 5_B_02_Interactions.pbix page Slicers exercise
2. Add a SalesType slicer

1. Allow multiple selections via CTRL
2. Change the list to buttons
3. Change the colour of the buttons

3. Add a slicer on the year
1. Change the list to buttons
2. Make it only interact with the PIE chart
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Interaction

* Visuals interact with each other
* The interaction can be stopped/changead

1. Select the source visual
* The visual that should/shouldn’t control other visuals

2. Click Visual Tools — Format and click Edit interactions
3. Use the buttons on the other visuals to change the interaction
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Change the interactions

Open the file 5_B_02_Interactions.pbix
1. Change the interactions between the Year slicer and the charts

2. Remove the interaction between the different Total ... by Year
charts
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Slicers —

» Slicers are a very visual way to filter the data
* One slicer, mutliple modes

S Y & - =R @
- .

All v rPdeuctCategDrj,f & v — ? @\ /D Search

-------

I E'| ke L|5t bemmeaid
Car
Dropdown = Dropdawn O Search A General
- J i

B van

F ProductCategory & v R

Outline color

Y @ -

F ProductCateg_ory R A General
Bike M ~
W cr Qutline color
Motor l
Van B~ Outline weight
- d 1 9
Y B - Outline weight
F ProductCategory L i Orientation
. | General/ Orientation/ Horizontal [Rkas -
car Vertical Responsive
L _—

List - horizontal on —@

Y Position
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Date and number slicers

Date Slicer

Y B
Date & v
Last o 1 Years Between N um be r Sl Icer
A
£ 23/08/2018 - 22/08/2019 . Y B
Betore
Year & v
After 2012 2018 List
List ( } { | Dropdown
p.
Between
Dropdown
Less than or equal to
Relative
Greater than or equal to
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References & Guides
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Power Pivot

-Power B
and Power Bl

T R 2 Edition

j%’ | e—— - Rob Collie & Avichal Singh
g = E= - English

e — .

iy m:; m- P == * From basics to advanced

« All Power Pivot versions
supported

Rob Collie & Avichal Singh



= Microsoft LEA R N IA
Collect, Combine, Collect, Combine and

and Transform Transtorm Data using
Power Query in ...

Data Using
Power Query In Ny
* GIl Raviv
Excel and Power Bl 'y
kit Rl * English
I » Focus on

- Power Query
* Missing




= Microsoft

The Definitive
Guide to DAX

Business intelligence
with Microsoft Excel,
SQL Server Ane’

The Definiti
Services, and P Gu?de‘icL”E)X?

Business intelligence with
Microsoft Excel, SQL Server
Analysis Services, and Power B

Marco Russo and Alberto Ferrari

LEARNIA

The Definitive Guide
to DAX

» Alberto Ferrari & Marco Russo
* English
* FOCUS On
« PowerPivot DAX
* Missing
 Power Bl
- Power Query
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Websites

e https://docs.microsoft.com/en-us/power-bi/
» Official Documentation

* https://powerbi.microsoft.com/en-us/blog/
» Official Blog (What's new)

* http://www.powerpivotpro.com/
» Rob Collie

* https.//www.sglbi.com/
* Marco Russo and Alberto Ferrari

* https://www.kasperonbi.com/
* Kasper de Jonge



http://www.powerpivotpro.com/
https://powerbi.microsoft.com/en-us/blog/
http://www.powerpivotpro.com/
https://www.sqlbi.com/
https://www.kasperonbi.com/

Peter De Laet

Trainer &
Training Manager
Peter.Delaet@learnia.be

Partners in efficient learning

DAINKAY

MERCI -+ GRACIAS
DANKE™ THAN
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