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Power Bl
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Datemodel — Hvad fikses hvor?

. Power Query — Data Load, kvalitet & starrelse
Power Query — Tabel format

Power Query - M

Data modeller — Best practice

Star schema — Facts & Dimensioner
Forbedring af userbility & Performance

Auto date time
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Dax
10. Performance analyzer



Data modeller — hvad fikses hvor?

Hvilke vaerktgjer til hvilke lag?

Data Model

Visuals « Bar, Scatter, Line, Matrix, ...

- Power Bl Desktop
: . measures o Data modellin

 Calculated tables and columns structu ral fOU ndation for

« Hierarchies your house.

Data Model « Relationships
« Data Types, Categories, Defaults, Properties

« Tables, Columns Get it rlght and everything
_ else goes much better.
» Transforms

« Tables, Columns Power Query
» Data Source




ower Query

!Elg Home View Modeling Help
T % CUt |:M. D = D . I .I ;K TEXt box .
: e & (= 1l e i
D == copy N C = 0 Image il
Paste & i Get Recent  Enter Edit Refresh New New  Ask A Buttons & sh From From
Format Painter Data~ Sources™ Data Queries ¥ Page ™ Visual Question < Shapes Marketplace  File
Clipboard External Insert Custom visuals
m Transform Add Column elp A o

|ix‘ E;. D % E [‘ju [ Properties ﬁ L'J Y, EBX 4 Flvh % Data Type: Text ~ [ Merge Queries ~
Cl . @ &~ [% Advanced Editor x EEE' EEE' /,Z\l 7] Use First Row as Headers ~ E Append Queries ~
Close & New  Recent Enter Data source Manage Refresh m Choose  Remove Keep Remove Split ~ Group 0 o
Apply ™ Source ~ Sources >~ Data settings Parameters ~  Preview ~ Llanage Columns ~ Columns >  Rows~ Rows ™ Column~ By 2 Replaceialiies Gemiten S

Close New Query Data Sources ~ Parameters Query Manage Columns Reduce Rows Sort Transform Combine
Queries [11] < ‘ X v fx H = Excel.Workbook(File.Contents("C:\Users\elvv\Desktop\Masterclass\Medium Masterclass Power v ‘ Query Settings X
4 Transform File from Internation... _@ Data AB Item |Z| ABc Kind |Z| X\/ Hidden 4 PROPERTIES

47 Sample Query [2] 1 Sales Table Sales Sheet flame

E Sample File 2 Geography Table Geography Sheet | Saource
Sample File ParameterT (Sa.. 3 Product Table Product Sheet All Properties
. Calend: Tabl Calend Sheet
F5 Transform Sample File from In... & enaar e alendar ce 4 APPLIED STEPS
. . 5  _xInm._FilterDatabase Table Geography!_xInm._FilterDatabase DefinedName
fx Transform File from Internatio...

4 Other Queries [7]
2 sales
5 Geography
= Product
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Power Query

Hurtigere Load | power Query

) Transform Add Column View Help
Queries [6] <
wr [ Monospaced [ Column distribution Ej Always allow D =
T Source = /= B Show whitespace [ | Column profile 5 =
t@ Copy ) Go to Advanced Query
D Sales Paste ) Column quality Column Editor Dependencies
= Product > Delete Q D d . -
= coondar |b Rename uery Dependencies
B Geography Enable load
Include in report refresh
= Budget .
udge

52 Duplicate
I Reference
Move To Group >
Move Up
Move Down
Create Function...
Convert To Parameter
D} Advanced Editor
[ Properties...

= o
Load disabIEd

=t =t =t =t




Power Query

PROACTIVE®

Home Trlmsform Add Column View Help

i Formula Bar | [ | Monospaced Column distribution Always allow D i/El
N
Show whitespace [[] Column profile 5 =

Query . Go to Advanced Query
Settings Colnn el Column Editor Dependencies
Layout Data Preview Columns Parameters Advanced Dependencies
Queries [11] < X v fx = Table.SelectRows(#"Filtered Rows", each [Date] > #date(2012, 1, 1) and [Date] < #date(2014, W

1.2 Revenue

4 Transform File from Internation...

4 [ Sample Query [2] ® Valid 100% | @ Valid 100% | ® Valid 100% | ® Valid 100 % | ® Valid
® Error 0% | ® Error 0% | ® Error 0% | ® Error 0% @ Error

E Sample File
P
® Empty 0% ® Empty 0% ® Empty 0% @ Empty 0% @ Empty

Sample File ParameterT (Sa...
I Transform Sample File from In...
fx Transform File from Internatio... I I I I I I I I I I I I I I I I I I I I
4 [ Other Queries [7] 1 distinct, 0 unique 5 distinct, 0 unique 946 distinct, 895 unique 1 distinct, 0 unique 1 distinct, 0 unique
1 449 31-05-2013 8052 1
[ Source
2 449 31-05-2013 10923 1

Y
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Power Query

PROACTIVE®

J

e

Transform ‘ Add Column View Help

LI Replace Values ~ % Unpivot Columns ~ il Merge Columns
Detect Data Type @ Fill ~ E!ﬁ Move ~

% Pivot Column Convert to List

ﬂﬂ Transpose Data Type: Any ~

1h o

Split  Format
Column~ ~

195 Extract ~

abc

5T Parse ™

=
CE Reverse Rows

¥ count Rows =] Rename

Any Column Text Column

X v fx = Source{[Item="Budget",Kind="Sheet"]}[Data]
1  Please manually input budget revenue numbers in this sh L;(J Remove
2 Author Remove Other Columns
3 | Budget version Duplicate Column
4 il Add Column From Examples...
5  GeolD Remove Duplicates
6 Canada, R2C Remove Errors
7 Germany, 12101 Change Type »
8  France, 6500 Transform '
9  Mexico, 2000 L, Replace Values...
10 USA, 8052 Replace Errors...
'l Split Column >
"= Group By...
Fill v
S%  Unpivot Columns
Unpivot Other Columns
Unpivot Only Selected Columns
= Rename...
Move ’
Drill Down
Emilie Lundblad, Senior Konsulent Data & 2dd as New Query

NULL veerdier — erstat med O, Blank eller filtre ud
Remove errors — god quick & dirty lgsning
Replace errors — bedre mere rigtig lasning

Remove duplicates — god nar man skal skabe dimensioner
Split er god til dato tid eller kolonner med flere data i
Group by er god til tidsserier, hvor man skal kunne finde
farste og sidste record for en kunde eller lignende




Power Query

PROACTIVE®

X
X v x = Table.ExpandTa

Power Query 5 p Choose Columns

B sEE . Choose the columns to keep

: . Fixed decimal number 2 Copy Entire Table
Fjern kolonner som ikke bruges; 123 Whole Number _ I Y
F™] Use First Row as Headers

° |D % Percentage - I ¥ (Select All Columns)

_ . _ Add Custom Column... t ¥ Source.Name
Forretnlngsnggler / BUS|neSSkeyS /Key Date/Time &f‘ Add Column From Examp|e5___ ¥ Transform File from International.ProductiD
Tekst beSkr|Ve|Ser (StrlngS) Date Invoke Custom Function... : Transform File from International.Date

: T fi File fi Int tional.Zi
Date Created, Changed ect. © Time o Add Conditional Column... B Transform Filefom Itemtional Ut
1 % Date/Time/Timezone Add Index Column 4 ¥ Transform File from International.Revenue
> Duration ¥ Transform File from International.Country
Reducér data starrelse; : 2 T 4 ChooseColumns.. |
' ' 3 5 M Keep Top R '
° 2 eep Top Rows...
Spllt dato / tld . 4 % TruefFalse S| Keep Bottom Rows... -
Fiern tid, hvis ikke ngdvendig : 3
s =] Binary _4 Keep Range of Rows... [l
6 Using Locale... —5 Keep Duplicates 3
7 07-01-2012 00:00:00 _6 Keep Errors E
8 08-01-2012 00:00:00 7 75 Remove Top Rows... [
9 09-01-2012 00:00:00 _8 Remove Bottom Rows... 3
10 10-01-2012 00:00:00 — Remove Alternate Rows... 3
9
ﬁ Remove Duplicates -
— Remove Errors -
11
—] Merge Queries... 3 - Cancel
12 Append Queries
Emilie Lundblad, Senior Konsulent Data & Al “n 5



Power Query

PROACTIVE®

Power Bl er ikke Excel, undga derfor brede tabeller:
Darlig for performance og tager hukommelse
Giver problemer med at slice og dice
Darlig til Dax beregninger
Problemer med relationer (mange til mange & tovejs filtrering)
Typisk eksempel Excel budget

Lasningen er ofte pivotering

Transform ‘ Add Column View Help
25 Transpose Data Type: Whole Number ~ 142 Replace Values ~ % Unpivot Columns ™
(E Reverse Rows Detect Data Type Unpivot Columns
¥ Count Rows =1 Rename Unpivot Other Columns

Unpivot Only Selected Columns

E 1.2 BudgetRevenue E

1 Canada, R2C 01-01-2017 128000

2 | Canada, R2C 01-02-2017 112000

3 Canada, R2C 01-03-2017 144000

4 Canada, R2C 01-04-2017 80000

5 Canada, R2C 01-05-2017 96000

6 Canada, R2C 01-06-2017 176000

Emilie Lundblad, Senior Konsulent Data & Al 7 Canada, R2C 01-07-2017 48000




Power Query

PROACTIVE®

Home Transform Add Column View Help
D @ E [ Properties E L*l Y X 4| I'I % Data Type: Any ™ [ Merge Queries ~ X
rs |
i [% [a . E]Advanced Editor EEEI HEB El |— —| [ Use First Row as Headers ~ E Append Queries ™ Query Settlngs X
New  Rec
3 -5 [ Advanced Editor - a x
i 4 PROPERTIES
New Q
- Name
5
BUdget Display Options ~ @ | Budget
‘ransform File f
et All P i
roperties
Sample Query Source = Excel.Workbook(File.Contents("C:\Users\elvv\Desktop\Masterclass\Medium Masterclass Power BI Masterclass USB Files\Data & Asset p
| Sample File Budget_Sheet = Source{[Item="Budget",Kind="Sheet"]}[Data],
N #"Promoted Headers" = Table.PromoteHeaders(Budget_Sheet, [PromoteAllScalars=true]), 4
| Seisgyle [l #"Changed Type" = Table.TransformColumnTypes(#"Promoted Headers",{{"Please manually input budget revenue numbers in this sheet..", type APPLIED STEPS
Transform San #"Removed Top Rows" = Table.Skip(#"Changed Type",3), Q
T Fil #"Promoted Headers1" = Table.PromoteHeaders(#"Removed Top Rows", [PromoteAllScalars=true]), Source
eTE 2 (7 #"Changed Typel" = Table.TransformColumnTypes(#"Promoted Headersl",{{"GeoID", type text}, {"1/1/2012", type number}, {"2/1/2012", type Navigation g_
dther Queries [ #"Unpivoted Other Columns" = Table.UnpivotOtherColumns(#"Changed Typel", {"GeoID"}, "Attribute"”, "value"), 9
Source #"Changed Type2" = Table.TransformColumnTypes(#"Unpivoted Other Columns",{{"Attribute", type date}}), Promoted Headers Q
#"Renamed Columns" = Table.RenameColumns(#"Changed Type2",{{"Attribute", "Date"}, {"value", "Budget"}})
Sales in Changed Type
‘ #"Renamed Columns"
(EeRgfTiy Removed Top Rows e
Promoted Headers1 e

Changed Type1

™ Product ‘_
] Calendar b Paste Unpivoted Other Columns
7 Delete Husk Advanced editor har ingen ctrl + z Chenges T7pe2

] Geography =0 R : :

ename Dupliker derfor altid query far du | X Renamed Columns
™ Budget ZI Enable load
7‘ Include in report refresh

== Duplicate
-ﬂ] Reference
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begynder at rette direkte i M koden.




Power Bl Desktop — model lag

Data modellering — star schema

PRODUCT

cus1. OM ER I SalesPerson

Customer_ID
Customer_NAME
Customer_Desc

Product_ID
Product_Desc

FACT

Product_ID
Customer_ID

Region_ID

Year_ID

Month_ID
REGION Sales TIME
Region_ID Profit Year_ID
Country . Month_ID
State Week_ID
City | . Day_ID




Power Bl Desktop - Data model lag

Dimensions modellering

e "Hvem, hvad, hvor, hvornar,

hvorfor og hvordan” ===

SalesPersoniD

» En fact er fakta om processer, oftest
forretningsprocesser.
For gkonomer; tidsserier som aendre sig over tid.
Hvordan = Salg / Sales

« Dimensionerne er de dimensioner som danner
rammen omkring facten / tidsserien, som bestar
gennem tiden,

Hvor = geografi el. Location
Hvem = Salesperson / Kunde
Hvorfor = Salesreason
Hvornar = Calender / Kalender
Hvad = Product




Power Bl Desktop
Veerktgjer som kan forbedre model

Data Typer Relationer Hierarkier Beregninger
(Measures)

Data t?p [ Whﬂle Number - 4 [EEE GEograph}' 1 Pr‘ot-e.c‘ted Budget = SUMX |(
Zn=c 2 KEEPFILTERS (
. —- 3 CROSSI0IM (
DECImEl Number u L't-"r 4 WVALUES ( Customer[CountryRegicon] );
. ) | 5 VALUES { 'Product'[Brand] )
Fixed decimal number 6 )
|| 7 )
Whole Number - 8 CALCULATE (
a SUM { "Allocated Budget'[Budget] )} # [Perc]
Date/Time ] 18 )
11 )
Date u
|

= Calendar

Time B S —
Date 4« M ": Zip Codes

Text Country
True/False _ State

. Distnict
Binary

dip




Power Bl Desktop

Veerktgjer som kan forbedre model

> Performance, > Typer af relationer > Giver viden om data > Forretnings behov
starrelse 0g Two—/vvay relationer strukturer og > Filtreringer
fos/cons i i
hukommelse skal prosieons forretnings logik > Fikse "déarlig”
~ > (Goal il Sierienl & > Forbedre Navigation dellering?
OVervejes. pris/valuta omregninger N 9 MOdelernng:
> Formatering > Role-playing > Usability > Iterator funktioner
. Kategorier . Indaktive relationer > Parent-Child relationer > SUMX vs SUM
, . (Lookup) > The Good, Bad and Ugly > Performance!!!
> Bedre funktionalitet : o
o > Mange til Mange > literativ proces
> Summarization . Lad veer!

> Usability



Power Bl Desktop - Indstillinger

PROACTIVE®

Options

GLOBAL

Data Load

Power Query Editor
DirectQuery

R scripting
Python scripting
Security

Privacy

Regional Settings
Updates

Usage Data
Diagnostics
Preview features
Auto recovery

Report settings

CURRENT FILE

Data Load
Regional Settings
Privacy

Auto recovery
DirectQuery
Query reduction

Type Detection

¥ Automatically detect column types and headers for unstructured sources

Relationships

W Import relationships from data sources on first load @
[_] Update or delete relationships when refreshing data @
W Autodetect new relationships after data is loaded

Learn more
Time intelligence
W Auto date/time @

Background Data

W Allow data preview to download in the background

Parallel loading of tables
W Enable parallel loading of tables (@

Q&A

W Turn on Q&A to ask natural language questions about your data (O

Cancel

Pros:

¢« Nem made at fa dato
hierarki, iseer som ny
til Power Bl

Hurtig lgsning

~ [ Date

~ [ 198 Date Hierarc...
LB Year
"M Quarter
Il Month
. /[@ Day

con’s:

* Forgger modelstarrelse
markant (op til 50%)
Forvirrende for bruger med

flere dato hierkier
Giver darlig performance pa
stgrre modeller

a Masterclass model med auto date time 09-09-2019 Microsoft.Mi... 6.326 KB
ﬁ Masterclass model 09-09-2019 Microsoft.Mi... 5.543 KB



DAX

PROACTIVE®

Columns vs. Measures E/Ieasure tab?(;'er? L S
o ro paent made at holde styr pa beregninger
Brug kolonner nar; . o -

Con virker darligt med nye PBI ML features
- Brug for at kunne slice og filtrere som key influencer og quick insights

Brug measures

- Procent beregninger 1B % Category C..
- Brgk beregninger "B % Market Sha...
. Komplekse beregninger L@ % Unit Marke...

[ B % Units Mark...
B % Units Mark...
B % Units Mark...

1B % Units Mark...
Hukommelse og CPU 1B Ssales$

- Kolonner bruger hukommelse /B Ssentiment
- Measures bruger CPU

(Valuta, calculate, periode
beregninger)

Emilie Lundblad, Senior Konsulent Data & Al



Data model best practice

Brug DAX

DAX kan godt "Wrangle" efter load til
Power Bl Desktop

DAX laver zendringer/beregninger nar de
bruges, dette burger hukommelse, hvilket
rammer model performance

DAX kan referer til data overalt | modellen.

DAX er designet til analytics

Emilie Lundblad, Senior Konsulent Data & Al

Brug M
* Mertil ETL / "wrangle" data ved load

* M skubber "wrangling" sa lang ned mod

kilden som muligt (data folding).
Kan ramme performance pa data kilde,
(Derfor source query med ref)

* M kan kun referer til kolonner | same tabel

(Ellers skal man flette eller tilfgje)

* M is designet til ETL/ wrangling af data

PROACTIVE®



Reducér model og data

G| |4 © = |Sales and Marketing Sample PBIX without - Power BI Desktop
Home View Modeling Help
];“ [] Show Gridlines ] Bookmarks Pane ¥ Perf e Analy
~ [ snap Objects to Grid | Selection Pane
Page ) .
View= ) LockObjects [ Sync slicers
Show

YTD Category Trend Analysis

Total Units YTD by Manufacturer and Region Total Units by Month and Manufacturer

Manufacturer @ VanArsdel @ Natura @ Aliqui @Pirum @Quibus P Manufacturer @ Aliqui @Natura @ Pirum @ VanArsdel

VanArsdel

Natura Pirum

AR AD AR AD AD AR A
\3“ Qe ‘3@‘ e ‘,@* \\\“ \\\\ }\9 ¥ o V\o“ <

Central

Total Units YTD Var % by Month and Manufacturer

Manufacturer @ Aliqui @Natura @ Pirum @ VanArsdel
200%

. l-,luhhul.l Lll,ll]lllllll

AB AR b
\‘b“ Qe \KO‘ p&" \Nﬂ \\>° \\5 9.\)9' geQ o(f\ V\O~I o

| ’I Info l Market Share YTD Category i Sentiment ’ Growth Opportunities -
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Performance analyzer

(® Start recording

& Clear [2 Export

X

() Refresh visuals ® Stop

Name Duration (ms) |
® Recording started (10-09-2019 08:44:41) -
@ Changed page =
Text box 117
Text box 117
Text box 116
Text box 115
Total Units by Month and isVanArsdel 524
% Units Market Share R12M and % Units Marke... 518
Total Category Volume by Segment 517
% Unit Market Share YOY Change by Rolling Per... 517
Multi-row card 515
Multi-row card 514
@ Changed page -
Text box 54
Text box 54

Learn more about optimizing your report's performance on our support site.

Find help tuning your report from specialist Power Bl partners

on AppSource.

A

suopezijensip

X
~ €

AN

splat4
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Reducéer model og data

Dax studio & Vertipac analyzer

Automatisk lagring (@ ) £ < VertiPaq Analyzer 1.93 - 1200 - Excel O sag Emilie Lundblad Van Vliet (i\ &=
Filer Hjem VertiPaq Analyzer Indsaet Tegning Sidelayout Formler Data Gennemse Vis Tilfgjelsesprogrammer Hjzaelp Power Bl PowerPivot Team  Analysér pivottabel Design C=IN )]
— o —_] g.
e B Q@
Administrer Malinger KPl'er Fgj til Registrér Indstillinger
¥ > datamodel
Datamodel Beregninger Tabeller Relationer ~
B7 ~J fx SalesFact v
B C D E F G H | J K L M -
1
2 Raekkemzerkater - Cardinality Table Size Columns Total Size Data Size Dictionary Size Columns Hierarchies Size Encoding User Hierarchies Size Relationships Size Table Size % Database Size % Segm
3  +Date 6.209  675.980 571980  45.920 468.540 57.520 Many 104.000 5,63 %
4  +Geo 39.948 3.793.852 2.696.668 156.128 1.991.420 549.120 Many 1.097.184 31,60 %
' - 0O X
5 |+ Manufacturer 14 34,992 34.992 24 34.648 320 Many 0,29 % 4
6 | + Product 2.412 330.659 295.667 9.320 248.827 37.520 Many 34.976 16 2,75 % 2
7 |+ SalesFact 1 1.260.752  7.030.285 6.951.733 5.195.320 1.408.621 347.792 Many 78.552 58,56 % FE] r*:l F@ r’ S
8 | +'Sentiment 21.473 139.532 139.356  71.080 65.428 2.848 Many 176 1,16 % Al Qu;,y Server Connect  Refresh
9 |Hovedtotal 1.330.808 12.005.300 10.690.396 5.477.792 4.217.484 995.120 Many 1.236.160 78.744 100,00 % Queries  Plan  Timings Metadata
10 Traces Server Timings Connection
Metadata - n "100% «
Sales and Marketing Samp| ¥
- Output - 1
. . . AP Model -
https://www.sglbi.com/tools/vertipag-analyzer/ 8 3 Start_Ourtion @ Text
i —‘ﬂ ate o 17:35:54 Establishing Connection
https://daxstudio.org/ o
j Manufacturer
[ Product
j SalesFact
E Sentiment
Metadata | Functions | DMV Output | Results | Query History

tn1,Col1 B localhost:50180 15.031.21 R215


https://www.sqlbi.com/tools/vertipaq-analyzer/
https://daxstudio.org/

