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1 Power Query

1.1 Import Individual Files

Folder: First Import
Import the *.txt file:

ten  Oberprifen  Ansicht  Entwick

[T Abfragen und Verbindungen

[
Y

ﬁ= Aus Agure ] AuxmL

D Aus Onlinediensten > |’r_r'ﬁ

B Ausanderen Quellen > 2\ Aus PDF

> [;I Aus Ordaer

£y A SharePoint-Qrdner
[a @

Figure 124

Changing the data source in Power Query:
e Home > Data Source Settings

1.2 Import Files from a Folder
Folder: Multi CSV

1.2.1 Import Data

You can import external data from sources such as:
e From Database (e.g. SQL, Access)
e  From File (or From Folder!)
e JSON/XML

Figure 125

Load

e Create a connection only
e Directly into Excel

Note: The Add this data to the Data Model checkbox makes the data source available in Power Pivot.
TIP: For text files, use the command at the top left: Use First Row as Headers.



1.2.2 Disable Automatic Data Type Detection

Because Power Query's automatic data type detection often identifies data incorrectly, it can be useful
to disable it via File > Options and settings > Query Options. Under Current Workbook > Data Load,
select Never detect column types and headers for unstructured sources.

X
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e— fur unstrudurierte Quellen immer
Power Query-Editor
Query-Edit S {erte Quellen gem3
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Figure 126

1.2.3 Combine Multiple Data Sources
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Figure 127

to combine all data sources:

= | dA - Power Query-Editor

Transformieren  Spalte hinzufagen  Ant
Yo Eg
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Ao
Z emetemereator  —— X
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Figure 128



1.2.4 Adjust the Date Type

Figure 129

This action is recorded as an applied transformation step and is automatically reapplied whenever the
data source is refreshed.

1.3 Copy Applied Steps

1) Right-click the source query and select Advanced Editor.
2) Copy the script and click Cancel

3) Right-click the target query and select Advanced Editor.
4) Paste the script and adjust the file path if necessary

1.4 Import Files from a SharePoint Folder

Folder: https://edvadamsde.sharepoint.com/sites/Teamsite (Teamsite — Home (sharepoint.com))
First, copy the URL of the required SharePoint team site:

] @® DO | & ) Frunedasikbeiama: x | G Google X | & Stanseite|Microsoft365 x| @ Teamsite - Home x |-
€ C @ | O ntwssedvadamsdesnarepointcomsiesrieamsie | | IAK kop|eren
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Q
&
I Start I + Neu 8 Seitendetails Analysen
@
Unterhaltungen \ .
D Zur Startseite wechseln
Dokumente
=]
Notizbuch
@ Seiten
Office Liste
Dokumente Test
Websiteinhalte

Figure 130

Then start the import:


https://edvadamsde.sharepoint.com/sites/Teamsite
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Then paste the link into the following dialog box.

1.5 Merge Data Sources (Replacement for VLOOKUP)

Folder: Link Data Sources
e Import Excel table
e Import text file

B m

Organisation  Aktien

Datentypen

e Standardize the common key column (ID) (see next section: 6.5.1)

TIP:

For text files, you can easily promote the first row to column headers:

[x 3 ~ 5 | PowerPivot12-ProductTableSourceData - Power Query-Editor
Datei start Transformieren Spalte hinzufagen Ansicht
X L— [y Eigenschatten =
~ Py |
=) S [heweteneredtor
SchieBen  Vorschau v Spalten Zeil
&laden~ aktualisieren R auswahlen * & nen beibeh:
SchiieBen abfrage Spalten verwaften zi
> | T. A% productin |~ A% Product | ~|[a% company
Bz Ges Tabelle kopieren Boomerangs
£ @ o |
E |n Boomerangs
o £
2 Fly
™~ Boomerangs

Yiorado Boomerang

jorado Boomerang
iorado Boomerang
Fly
Fly

1.5.1 Split Column Contents

e Data > Queries & Connections > Queries > Edit
e Transform > Split Column

1.5.2 Merge Data Tables

In Excel: Select the relevant queries and choose Merge.

Figure 132
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Figure 133

In Power Query: Select Home > Merge Queries (or Home > Merge Queries > Merge Queries as New).

W | H = | CHogExamplel - Power Query-Editor

D

i+ [

Gbernenmen®  Quel

SchiieBen Neue Abfrage
Abfragen 4] <
B BaseData 1
[ Sheetl z
B Invoices =
4
O Invoicelines o
[

Stat  Transtormieren

[

Scnliefen ung  Neue  Zuletzt verwendete
e v elien =

3. 123 tnvokcelineid

Ansient

Datenquelieneinsteliungen
Datenquellen

- 123 InvoicelD

MENI

o m

Hite
=] L'\ i Eigenschaften D (0] ] 8l 1 o Datentyp: Ganze Zahl
== € B Eweiterter Ecitar x il | = o Ertezeite s

Parameter  Vorsehau Spaten  Spatten  Zellen Spalte Gruppleren

verwalten = aituslisieren = [T Verwaiten = suswahlen ™ entfemen = vemingern = teilens  nach G Werte ersetzen

Parameter Abfrage Spalten verwalten Sortier. Transformieren

[-1]423 stockin [~] 123 saleprice [~]12 Linektem [-]
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Then select the columns to be linked:

Figure 134

extanalyse

Zusammenfihren

Wahlen Sie eine Tabelle und dbereinstimmende Spalten aus, um eine zusammengefihmte Tabelle zu erstellen,

fTransactions [
Ineoice Number  Date Product 10.1 cost

659430 01.01.2013 OU-GB3SIL 295,79

659440 02.01,2013 VE-TB3553 64 2651

659040 ca-GeaB1z 17875 5653

659440 DATa1GSE L5z 20751

Qu-GEIsL 5024 4333

PowerPivot12-ProductTableSourceD... = [z
ProductiD | product  Company
QueETL  auad el Boomerangs
VETEISS)  Vesmang | TriFy
CAGBAEIZ  Carlola  GelBoomerangs
DATEI6SE  Darnell  TriFly
BEGES383  Bellen  Gol Boomerangs
Join-Art
Linker suflerer Join (alle aus erstes, Goerenstimmende... =
' Die Auswahl stimmte mit 1421 der ersten 1421 Zeilen tberein prre—

Figure 135

Then select the columns to include in the merged query:

Sehen
A szure Machine Learning
Kl Insights

Ty Abfragen zusammenfiren -

°F Abfragen anfagen

LL| Dateien kombinieren A
Kombinieren

Abfragen zusammenfihren

Zusammenfahren dieser Abfrage

mit einer anderen Abfrage in
aleser Datel,




Daten importieren ? *

Wahlen Sie das Format aus, in dem Sie diese Daten in der Arbeitsmappe anzeigen méchten.
D O Tabelle
ﬂ O PivotTable-Bericht
15 O pivotChart
D @ Nur Verbindung erstellen
Wo sollen die Daten eingefigt werden?

Bestehendes Arbeitshlatt:

=5A33

I=»

Meues Arbeitsblatt

.Dem Datenmodell diese Daten hinzufiigen;

Eigenschaften.. - Abbrechen

Figure 136

Note: If the data is added to the Data Model via the checkbox, this data source is available for further
processing in Power Pivot.

In the expanded column header, select the columns to include in the query:
B @- + | Merge1 - Power Query-Editor

Stat | Transformieren  Spalte hinzufagen  Ansicht

At Ef [y Eigenschaften | -y [ Sl - Datentyp: Tabelle [ Abfrage
B L3 pee. B X B BB g E5 et e Ot s
Schisben  Vorschau spa ipalten cien  Zelen Spakte Gruppiersn -
aladen  akualisieren - E5 Verwaen = auswahlen * enfernen ™  beibehaken = endfernen ™ teilen = nach w2 Were ersemen P
SchieBen Abirage Spatten verwalten Zeilen verringem  Sortieren Transformieren ke
. % voice number [~ |7 pate ~ A Productin.a ~|[12 net sales =112 cost ~ | E powerpivor1z-productTablesourcenata «#| = poy
1 655435 01012012 QU-GS3911 6162 5] | Table
g [ 2 659440 56, Table
| pey ey Eeitem O Aggregieren e
g sssado ozo1z013 oa ssy: Y] (Alle Spalten ausuatier) table
5 658441 03.01.2013 QU-G83911 50,1 W Product-D Table
6 559221 02.01.2013 cA-G3&312 B Product Tabi
7 655442 04012013 QU-GEI9L 3¢ I Company Tan
8 655443 05.01.2013 QU-GB3911 Table
9 659443 05.01.2013 BE G83383 5.2 [V Urspriinglichen Spaltennamen als Prafix verwenden Table
10 653444 05.01.2013 DA-TBI656 93,8 Table
1 05.01.2013 BE-GE3333 2324 oK Abbrechen Table
12 05.01.2013 CA-G34312 200,25 = rave Table

Figure 137

1.5.3 Create a PivotTable

Right-click the query in Excel's Queries & Connections pane and select Load To... to create, for example,
a new PivotTable from the data.
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Figure 138

1.6 Append Different Tables

Folder: Append
e Create a new workbook



e Load all three tables and use Load To to create a connection only
Because the source queries have different columns, they must be standardized:
e Inthe Sales2017 table, Units, NetCostEquivalent, and Price must be multiplied. To do this, select
the columns to be rpultiplied and choose Add Column > Standard > Multiply:

Figure 139

e Rename the result column to Revenue so that the column names are identical across all tables.

e You can now remove Units, NetCostEquivalent, and Price.

e In the Sales2019 table, remove the redundant Color column.

e Select Home > Append Queries > Append Queries as New, choose Three or more tables, and
select all three queries:

Figure 140 Figure 141

Tip: Columns are appended based on their column names, not their contents. To combine differently
named columns into a single column, rename them so that they have the same column name.

1.7 Column Operations

1.7.1 Remove Duplicates

Folder: Duplicates

First, import the entire folder and combine it into a list.

Then select the columns whose combined values identify duplicate rows and choose Home > Remove
Rows > Remove Duplicates.

1.7.2 Duplicate Date Columns and Perform Date Calculations

Folder: CSV Multi-Import
To derive information from a date, first duplicate the date column and then apply the required date
transformation:
e Add Column > Duplicate Column
e In the copy: Add Column > Date, e.g.:
o Add Column > Date > Age
o Then: Transform > Duration > Total Years

1.7.2.1  Calculate the Date Difference
Duration.Days([End]-[Start])

1.7.3 Fill Missing Values
File: Misc/CarMakeAndModelMatrix.xlsx and HierarchieSAP.txt



To assign each row to the appropriate value, select the relevant column and choose Transform > Fill >
Down, or Transform > Fill > Up as required.

1.7.4 Column From Examples

File: Misc/CarMakeAndModelMatrix.xlsx

This feature lets you create a new column from examples without writing formulas or commands:
e Add Column > Column From Examples > From All Columns
e Enter the required example data here:

al < | CHO8Examplel - Power Query-Editor

us Text

Aus Datum & Uhrzeit K Insi

Tl Spalte aus Beispielen hinzufigen (7]
Geben Sie die Beispielwerte zum Erstellen einer neuen Spalte ein (STRG+EINGABE zum Ubernehmen).

oK Aporecher
. A% Make 7 A% Marque 7 123 Sales v Spaite1
Aston Martin 084 391000 Aston Martin, Modelk: DB4
A o087 500740
089 515070

1.7.5 Conditional Column

File: Misc\CarMakeAndModelMatrix.xlsx
To create a new column using if-then logic, select Add Column > Conditional Column and then define
the required condition(s):

Bedingte Spalte hinzufligen

Fugt eine bedingte Spalte hinzu, die aus den anderen Spalten oder Werten berechnet wird.

Neuer Spaltenname

Sales uber 100K
Spaltenname Operator Wert @ Ausgabe @
Wenn | Sales ~ | st groBer odergl.. ~ | 435 = | 100000 Dann [l ~ || Sales

Kiausel hinzufigen

ok Abbrechen

1.8 Pivot Transformations

1.8.1 Unpivot Data

Folder: Unpivot
e Home > Remove Rows > Remove Top Rows (2)
e Home > Use First Row as Headers
e Filter out blank rows (nhull)
e Delete the total column
e Select the month columns and choose Transform > Unpivot Columns:
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1.8.2 Pivot Data

Folder: Pivot

First, select the column to be pivoted—in our example, Regions—and choose Transform > Pivot

Figure 142

VERSCHAU HERUNTERGELADEN LAd 1724

Column. Then select the values column to be aggregated, in this case Revenue:

Spalte pivotieren

Wertespalte ©
[Umsatz

Aggregatwertfunktion

[ summe

Verwenden Sie die Namen in Spalte "Produkt” zum Erstellen neuer Spalten.

Weitere Infermationen dber “Spalte pivotieren®

Abbrechen

Result:

v < | Tabellel - Power Query-Editor

=

Transformieren

i

Spatte hinzufagen
2B Vertauschen

8 Zellen umkehren

Figure 143

Ansict

Datentyp: Dezimatzani 1, , Werte ersetzen = 5 Spalten entpiotieren *

7] Datentyp erkennen

Tty 1l Spatten
i B8 e

D sustoten s 7 verschieben 555 Eutranie
Tabelle Belicbige Spatte Textspatte
> ‘ fx H = Table.Pivot(# Typ", List.Di £l Typ"[Region]), "Region", "Umsatz", List.Sum)
§ || [k Produla [~ 12 West [~]12 s [~1[1.2 Nora [-]12 ost -]
£ |[ 1 [ausenvieizann 7767 137232 211505 il
= |2 Jinous 2254312 143465 520183 i
T Innensechskant 12042,56 193868 1625565 726424
T Innensechskant-TR 5910,87 6410,88 801,53 110846
T Innenvielzahn 13810,58 24595 3847,07 null
Phillps Kreuzschiicz 785,52 il 13382,19 1001269
| 7 |Pozioriv-kreuascnii 1427217 26551 50823 541036
T Randelkopf 9630,17 8007,17 null 3503,89
T Schlitz 821062 10921,05 1588913 null
? Sechskant 6314,17 10881,86 24676,85 1137419
[ 11 [Torgset 450455 434172 1233307 539369
[12 [Torx 502585 1165429 i s00¢
[ 13 [ToneTr 1284436 il 2062651 506981
T Tri-Wing. 1252852 1786,76 396307 650032
| 15 |vierkant 1001231 611629 nuil nuil

Figure 144

Tip: Transform > Transpose switches rows and columns.



1.9 Display Data Quality

Folder: Pivot raw data
The View tab provides several options for displaying and assessing data quality:
e Formula bar for editing expressions
e Column quality shows errors or empty data
e Column distribution shows the data distribution
e Column profile shows details about the selected column at the bottom of the screen

Figure 145

1.9.1 Clean Data

You can perform basic data-cleaning operations directly from the column profile:
e Remove duplicates
e Remove empty
e Remove errors

Editor

| @~ = | Tobellel - Power

= =] £Bvertauschen | Datentyp: Text -

25 Zeilen umkehren |7 Datentyp erkenne

Spalte hinzufugen  Ansicht
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§ ||B-|#% Recon [ 48 Verkauter [~ a8 Kunde
5 * Gilltig 100% | @ Giltig 100% | o Giltig
<  Fehler 0% o Fehler 0% o Fehler

® Leer 0% o Leer 0% | ® Leer
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r Fricke

Region Gasel
404%) 0% Fischer
Verschieden Eindeutige
Rotn
Niebel

‘Q Duplikate entfernen
By Kopieren

Duplikate beibehalten
Fehler beibehalten




1.10 Data Imports

1.10.1 Import Multiple Workbooks and Worksheets

Folder: Mappen und Tabellen Multiimport\Data

This process consolidates multiple workbooks and worksheets into a single Excel table.

First, select the folder that contains the files to be imported and load it into Power Query as a
connection. See also Section 6.10.

Then remove all columns except the first:

uox
telingen %
- nasc
o
Pre—
© mncawenoeTs e
e
‘ >
v L

Figure 147

Add a new ExcelData column:

te Spaltentormel ()
- Excel. arkDook( [Content ]} Cantent

' Es wurden keine Syntaxfehier erkannt

Figure 148

Remove the column containing the Binary values, and then expand the contents to obtain the
following result:

B | - = | GetAIWB_Sheets - Power Query-Editor o *
-
> 3 = Table.ExpancTableColumn(@"Entfernte Spalten™, "t
£ |35 exemaaname - {8 Exeiata.sna 4185 Excemmsta.nem
£ Gardenia Table:

2 | snetadren Tabie

Tatie Wi
Tanie sheens
Taie Names
Tatie T
Tatie anin
Tatie Ty
Tavie o et FALSE
Tatie Mo sheet paise
Tabie Pl sneet FaLse
Tatie g Sheet rasse
Tavie sates Defineaname FaLsE
S SPALTEN, 13 ZELEN  Spatenprofierseiung Eaverens auf coerst RSCHAL HERUNTERGELADEN UM

Then:
e Kind: filter by Sheet
e [tem: <>Sheet
e Remove Kind, Name, and Hidden



Clicking a Table entry reveals that the column headers are incorrect. Correct them as follows:
e Add a Custom Column named PromoteHeaders: Table.PromoteHeaders([ExcelData.Data])
e Expand PromoteHeaders

4 EIGENSCHAFTEN
Name

4 ANGEWENDETE SCHRITTE

Figure 150

Rename ExcelData.ltem, for example, to SalesRep.

Note: If the date is to be grouped in a PivotTable, its data type must be set to Date in Power
Query.

1.10.2 Importing and Parsing XML and JSON Data

JSON: JavaScript Object Notation
XML: Extensible Markup Language

1.10.2.1 Extract Data from a Column

Folder: XML_JSON
First, connect to XMLInColumn.xlsx. Then select the column containing the XML data (AvailableColors).
Next, select Add Column > Parse > XML.

+ EIGENSCHAITEN

Figure 151

1.10.2.2 Load and Parse Complex JSON Files
Folder: XML_JSON
e  First, connect to CarSales/SON_Complex.Json.
e Then convert the list to a table
Expand the list using the Expand to New Rows command (see Figure 152).
Finally, expand each required Record individually.



71 CarSalesISON Complex

Figure 152

Difference between a list and a table: A list contains row-by-row data that cannot be analyzed at
column level. A table contains columns, so it often makes sense to convert a list to a table.

1.11 SQL Queries

A connection to SQL Server can be initiated via Data > Get Data > From Database > From SQL Server
Database:

SQL Server-Datenbank
Server O
SQL-Server

Datenbank (optional)

b Erweiterte Optionen

Figure 153

The server can be hosted locally or accessed over the web.



If the server is accessible, you will be prompted for your sign-in credentials...

5QL Server database X
Windows msftestserver.database.windows.net;TestSQLDB
msftestadmin
Microsoft account Password

Select which level to apply these settings to

msftestserverdatabasewindows.net -

Back Cancel
o x
Navigator
Pt Categories ¥
Mehrere Elemente auswéhlen CategorylD CategoryName. Description Pi
Anzeigeoptionen * (B 1/Beverages Soft drinks, coffess, teas, beers, and ales Bi
47 Northwind (291 2 Congiments Sweet and savary sauces, ralishes, spreads, and seasonings &
3 Confections Desserts, candies, and sweet breads &
I3 Alphabetical list of products
= 4 Dairy Products Cheeses &
0 Category Sales for 1397 5 Grains/Cereals Breads, crackers, pasta, and cereal &
!El Current Product List 6 Meat/Poultry Prepared meats Bi
[P Customer and Suppliers by City 7 Produce Dried fruit and bean curd Bi
|E| Invoices 8 seafood Seaweed and fish Bi
[ Order Details Extended
I3 Order Subtotals
[ Orders Qry
[ Product Sales for 1997
[F Products Above Average Price
[ Products by Category
I3 Quarterly Orders
[ Sales by Category
[ Sales Totals by Amount
[ Summary of Sales by Quarter
[ Summary of Sales by Year
E Categories
[ CustomerCustomerDemo ~ < >
taten |~ | | Datentranstormieren | | apbrecnen

Figure 155

1.12 Web Queries

For example:

https://www.tagesschau.de/wirtschaft/boersenkurse/

Data can be retrieved from websites by selecting Data > Get Data > From Other Sources > From Web.
Simply enter the web address, and Power Query displays all sources found at that address:

o X
Navigator
»p Tabellenansicht  Webansicht
Mehrere Elemente auswihlen  Taha 1 ©
X 5
. . Anzeigeoptionen * [ = - .
Aus dem We Bezeichnung Kurs Relation Diff. %
% Standard Weiters: 4 https:!'/kurse‘bo.‘./‘ WIRECARD 103,22€ 3,79%
URL B} Document RWE ST 30,80 € 1,59%
itps:/ e boerse.ar.ce/ardindizes_sinzelkurs_uebersicht hin?i 159086 >
B Table0 INFINEON 20,13¢ 1,74%
FRESENIUS 44,18€ 140%
— FE Table 1
- Abbrechen HEID. CEMENT 45,51€ 137%
B Table 2
[ Table3
v
1 Tabled
Laden |~ Daten transformieren Abbrechen

1.13 Join Types

Folder: Join types



Different join types can be used when merging tables:

Type

Effect

Left Outer

Returns all records from the left table and matching records from the right
table. This corresponds to VLOOKUP.

Right Outer

Returns all records from the right table and matching records from the left
table.

Inner Join

Shows only records that occur in both tables (AND)

Full Outer

Shows all records, whether or not there is a match in the other table

Left Anti

Returns records from the left table that have no matching record in the right
table.

Right Anti

Returns records from the right table that have no matching record in the left
table.

Note: The Fuzzy matching option lets you specify how closely the fields used for merging must

match.

1.13.1

Join Examples

1.13.1.1 Simple Left Outer

For each sale in the left table, retrieve the product price from the right table. This corresponds to the
VLOOKUP() or XLOOKUP() function.

| Product B price -

Quad 48 Carlota $26
Kangaroo 168 Quad $43
Carlota 132 Sunshine $19
Carlota 72 Majestic Beaut $27,
Sunshine 108

Quad 156

Carlota 96

Sunshine 60

Sunshine 24

Carlota 120

Quad 24,

Figure 156




1.13.1.2 Multi-Column Left Outer Join

To use multiple key criteria simultaneously, such as product and color, hold down the Ctrl key and
select the corresponding columns in each table when creating the merge in Power Query, as shown in
Figure 158.

Wihlen Sie eine Tabelle und dbereinstimmende Spalten aus, um eine zusammengefGhrie Tabelle zu erstelien.

Figure 157

Product u Color ﬂ Units |hd Product u Color ﬂ Price ﬂ
Quad Red 48 |Carlota Red $26,00
Quad Blue 156, |Quad Red $43,00
Quad Red 168  Sunshine Red $19,00
Carlota Blue 132| |Carlota Blue $24,00
Carlota Blue 72/  Quad Blue $41,00
Sunshine Red 108  |Sunshine Blue $18,00,
Quad Blue 156
Carlota Red 96
Sunshine Red 60
Sunshine Blue 24
Carlota Blue 120
Quad Blue 24,

Figure 158

1.13.1.3 Left Outer with Multiple Matches in the Target Table
Multiple matches cannot be looked up in a target table using VLOOKUP:

Invoice No. B Discount% |

Invoice No. |B Product B sales ~

4588 0,065 4588 Carlota 130
4589 0,0375 4588 Quad 559
4590 0,12, 4588 Sunshine 114
4589 Quad 559
4589 Sunshine 209
4590 Carlota 2869,

Figure 159

Unlike VLOOKUP, a Power Query join can return and evaluate multiple matches from the target table.

@ | &~ = | InvoicelineProductLevel - Power Query-Editor

,Sj D [i&5 Eigenschatten l:l Ly [ [ Y % |
o
d 2 Demeterereatar X £ B ih
Schiiesen  Vorschau Spaten  Spaiten Zeilen Zeilen Spaite Gruppieren
& laden~  aktualisieren~ [ Verwalten - auswshlen - entfenen~  beibehalten v entfernan = teilen~  nact
Schiiesen Abfrage Spaiten verwalten Zeilen verringem Sottieren
Abfragen [f] < fr || = Table.TransformColumnTypes(Quelle, {{"Invoice No.”, Inté4.Type}, {
B fsales
[ 125 Invoice No. ~||#B. Product ~]/125 sales -
I dProductPrice
4588 carlota 130
[ fSalesColor
4588 Quad 559

B dProductPriceColor
B Invoicelevel

[ InvoiceLineProduct...

EIT FS e

4588 Sunshine
4589 Quad
4589 sunshine
4530 Carlota

Figure 160

114



1.13.2

Inner Join

Which participants were in both cities?

1.13.3

Berlin &
Sol Marroquin
Kiera Mcfall
Raven Beatty
Elinore Dees
Wei Lockwood
Donald Eldridge
Claudio Beam
Angelita Packer
Reyna Luke
Beaulah Wenger
Malvina Hamer
Vivan Keeney

Figure 161

Left Anti Join

Which participants were only in Berlin?

Berlin 4
Sol Marroquin
Kiera Mcfall
Raven Beatty
Elinore Dees
Wei Lockwood
Donald Eldridge
Claudio Beam
Angelita Packer
Reyna Luke
Beaulah Wenger
Malvina Hamer
Vivan Keeney

Figure 162

1.14 Grouping

Folder: Gruppieren, file: PQ -GroupBy:
e Load the table into Power Query via Data > From Table/Range.
e In Power Query, select Transform > Group By.

Notes:

e You can also group by multiple columns. First select the columns to group by, and then apply the

grouping.

Frankfurt K3
Raven Beatty
Roxanna Mercier
Fanny Denning
Lesha Nobles

Wei Lockwood
Gertrudis Fitzpatrick
Angelita Packer
Beaulah Wenger
Malvina Hamer
Bernita Crutcher
Shiela Anaya
Yolonda Armstead

Frankfurt K
Raven Beatty
Roxanna Mercier
Fanny Denning
Lesha Nobles

Wei Lockwood
Gertrudis Fitzpatrick
Angelita Packer
Beaulah Wenger
Malvina Hamer
Bernita Crutcher
Shiela Anaya
Yolonda Armstead

© Standard

Product

nschte Ausgabe und die Spalte an, nach der gruppiert werden soll

Figure 163

e Advanced lets you group by additional criteria and aggregations.

1.14.1

Group by Multiple Criteria

Folder: Gruppieren, file: PQ_GroupBy_MoreCriteria.xlsx



The following multi-column grouping shows whether a SalesRep sold a product more than once and
the total sales amount:

% | @1 @~ < | fsalesPowerQuery - Power Query-Editor
- N h [EOl| stat  Transformieren  Spaite hinzufagen  Ansicht
Gruppieren nach -
N £8 Vertauschen Datentyp: Beliebig ~ %, Werte ersetzen Spalten entpivotieren
Geben Sie die mindestens eine Ausgabe und die Spalten an, nach denen gruppiert werden soll, D 0= 26l e Datentyn or . . e
(0 Zeilen umkehren atentyp erkennen [F] Ausfillen Verschieben
4 ®wei Gruppieren Erste Zeile als .
ard citere e berschmifien varrenden - 3] Zeilen zshien i Umbenennen Spatte pivatieren [] In Liste konvertieren
Tabelle Belizbige Spate
Product > Jr || = Table.Group(#"Geanderter Typ", {"Product”, “SalesRep"}, {{"Summe", cach List.Sum(
SalesRep § |3 ‘A8 Product | A8 salesRep =112 summe ~ /123 Anzahi -
Gruppierung hinzufogen 5| 1 jowed Crauncel 7901 !
2 |carlora Tyrone 335994 3
3 |pellen Chauntel 216258 1
Neuer Spaitenname Vorgang Spalte 4 |Quad Gl 73,39 1
[p— Somme . ol 5 |sunshine Pham 22051 1
6 |sunshine sioux 11279 1
Anzzhi Zeilen zahlen - 7 |cariota Chauntel 459896 3
8 [Bellen Gigi 837,34 1
‘Aggregation hinzufigen o |gaien sou sar .
10 |Qued Tyrone 277,72 1
11 | Sunshine Chauntel 524265 1
12 | sunshine G 1097,95 1
Adorechen 13 |auea Phem 152033 1
14 | Quad siowx 1108,04 1

Figure 164

1.14.2 Grouping with Nested Tables

Note: Additional topic outside the scope of the seminar
To make a group's detail data (nested table) available, use Advanced to add an All Rows aggregation:

ren nach

Geben Sie die mindestens eine Ausgabe und die Spalten an, nach denen gruppiert werden sall.

® Weitere

Gruppisrung hinzufugen

Meuer Spaltenname Vorgang Spalte
Total Sales Summe - Sales
All rows Ale Zeilen

Aggregation hinzufigen

Figure 165

The nested table can now be viewed and used for further analysis:

B &~ = | fSalesPowerQuery - Power Query-Editor

I 5ot vawtormieren  spateninatogen  Ansint

DatertypiTabelle = &, werte rsetzen - B spolen entph

— [7] Datentyp erkennen [T Ausfallen = ] verschieben =
Gruppieren = =

e Obers. =] Umbenennen pake pivatieren [ In Liste konver

Beliehige spate

> fe || = Table.Group(Quelle, {"Product”}, {{"Total Sales", each List.Sum(
. 2 product ~ |12 Total Sales - |0 ANvows ]

% 1 Quad

5 || 2 | carota
3 | Bellen
4 | sunshine

SalesRep Sales

17.02.2020 00:00:00 Quad Sioux

Figure 166

You can now obtain a list of the required values from this nested table. To do so, create a new Custom
Column and enter the following formula:

=List.Distinct ([All rows] [SalesRep])

This list can then be converted to comma-separated values:

=Text.Combine (List.Distinct ([All rows] [SalesRepl),", "))



1.15 Expression Examples

e if [Datum]=2 then "a" else "b"
e "Jahr:"&Number.ToText(Date.Year([Datum]))
e Date.WeekOfYear([Datum],Day.Monday)



2 Power Query advanced

2.1 Analyzing complex Excel files

2.1.1 Simple average with List()

Folder: Average of a column

Add Column > Custom Column, then:
= List.Average (#"Previous Step" [ColumnName])

e.g.
let
Source = Excel.CurrentWorkbook () { [Name="Tablel"]} [Content],
#"Changed Type" = Table.TransformColumnTypes (Source, { {"UMSATZ", Int64.Type}}),
#"Added Custom Column" = Table.AddColumn (#"Changed Type", "Custom", each
List.Average (#"Changed Type" [UMSATZ]))
in
#"Added Custom Column"

2.1.2 Add file names and sheet names to a list

Folder: MultipleExcellmport-FileNames
e Import everything from the folder
e Right-click File Name > Transform > lowercase
e Filter by xlIs
e File Name: right-click > Split Column, or Transform > Split Column

o Tip: File > Options and settings > Query Options > Data Load > Type Detection: disable

automatic type detection
e Keep only the Content and City columns
e Add Column > Custom Column
o =Excel.Workbook([Content],true) returns the table names
true: first row of each table = header
e Expand the table containing all items
o Filter
o SalesRep.Name filter by does not begin with: Sheet (case-sensitive!)
o SalesRep.Kind = Sheet
e Remove unnecessary columns; the following remains:

[ | @~ = | Data - Power Query-Editor o X
m Stat  Transformieren  Spalte hinzufigen  Ansicht (%]
m m E ¢ T Bedingte Spalte 1. &% ()1 Spalten zusammenfuhren Statistiken Trigonametrie [l Datum -
i I Indexspalte ~ S 455 Exranieren - Standard Runden (@ zeit »
Spalte aus Benutzerdefinierte Benutzerdefinierte Format _,~
Senpielen~ . Spalte Funktion aufrufen [C) SPalte duplizieren « %5 Analysieren » Wissenschattiich - [E5] informationen Dauer
Allgemein Aus Text Aus Zahl Aus Datum & Uhrzeit
> fr || = Table.RemoveColumns(#"Gefilterte Zeilen2",{"Content”, "Tabellenblatt.Iten", || Abfrageeinstellungen X
5 | |E. A% Namel 1455 Tabellenblatt.Name | ~| 435 TabellenblattData  [a¢]
g = 4 EIGENSCHAFTEN
£ | 1 |ocakiana Fran able
2 Name
2 |oakiana Gab Table e
3 | oaklend Popi Table z
4 | portiand sioux Table g etosncanss
9 [ cnin Tenle 4 ANGEWENDETE SCHRITTE
6 | portiand Tyrone Table
Quelle
7 | sanfrandsco Miki Table
Text in Kleinbuchstaben
8 |sanfrandsco Han Table 2.
Gefilterte Zeilen
franc Aide Tabl
& | " — Spalte nach Trennzeichen teilen
10 | seattie sindy able Gesnderter Typ
il ==z Mo able Andere entfernte Spatten
12 | seattle Gigi able Hinzugefugte benutzerdefinie. .
18 | sue Table terte Tabellenblatt
14 | tacoma Pham Table erte Zeilen
15 | tacoma sheiia Table Sefilterte Zeilen2
2 Entfernte Spalten
Erweiterte Tabellenblatt.Data
3SPALTEN, 15 ZEILEN  Spaitenprofierstellung basierend auf obersten 1000 Zeiien VORSCHAU HERUNTERGELADEN UM 1429

Figure 1



Finally, expand the table column (Data):

B9 - ~ | Do Power Queny-Eitor

- W mw w4 o

= E ¥ B B g oo

Schliefien u Spalten Spalten Tsilen Zeilen - Spal uppieren |
Elagen T alu: ren = B Verwaiten = auswahlen ™ entfemen =  beibenalen * entremen * teilen * £

senieten Avage paten vewaiten Zetenvemingem  Sortiersn

> Jo | = Tonle Remouecolumns (s eu sngeordnete Spalten”

E = swsrep parmme [+ 445 sacmepsiame
e

1 |Osiand 0811

Abirager

2 |akdand

Mgt aeni & 2145

e Figure?2

2.1.3 Delete older duplicates

Folder: Duplicates/DeleteOlderDuplicates
e Load both tables and append them in a new query.
e Sort Date ascending, Brand ascending, and Impressions descending.
e Select the columns from Date through Campaign and remove duplicates

Note: The second duplicate row is always removed, meaning the one with the lower number of
impressions.

2.1.4 Create a date list from From..To

Here, individual rows are to be generated from From...To intervals:

A 8 C o E F G H

i
2 Fiction 01.11.2021 04.11.2023 A Fiction 01.11.2021 A

3 Sport 03.11.2021 08.11.2021 B » Fiction 02.11.2021 A

4 News 02.11.2021 06.11.2021 C Fiction 03.11.2021 A

3 Fiction 04.11.2021 A

6 Sport 03.11.2021 B

7 Sport 04.11.2021 B

8 Sport 05.11.2021 B

9 1] Sport 06.11.2021 B

10 Sport 07.11.2021 B

n Sport 08.11.2021 B

12 News 02.11.2021 C

13 News 03.11.2021 C

14 News 04.11.2021 C

15 News 05.11.2021 C

16 News 06.11.2021 €

1w

Figure 3

This can be achieved using the List function:
=List.Dates ([From],Duration.Days ([To]-[From])+1, #duration(1,0,0,0))

2.1.5 Determine previous periods using a self-join

To calculate with values from previous rows, create two index columns offset by 1 and join them using
a Left Outer self-join:



. 155 Year o[-1)/ 135 quarter 2[.1]/1.2 Quantity ~||123 Index v | 123 Index.1 ~|/12 sales.quantity -~
1 2014 1 713 o 1 nuil
2 2014 2 888 1 2 718
3 2014 3 881 2 3 888
4 2014 4 1004 E 4 881
5 2015 1 1150 4 5 1004
6 2015 2 1172 5 6 1150
7 2015 3 1178 6 7 1172
8 2015 4 1445 7 8 1178
9 2016 1 14055 8 E) 1445
10 2016 2 21533 9 10 14095
1 2016 3 214395 10 11 21533
12 2016 4 25761 11 12 21495
Figure 4
X
Zusammenfihren

Wihlen Sie Tabellen und Obereinstimmende Spalten aus, um eine zusammengefilhrte Tabelle zu erstellen.

Sales - 9

Year  Quarler  Quantity  Ind Index.1
2004 1 715 a 1
2014 2 888 1 2
2014 3 881 2 3
2014 : 1004 3 a
201 1 150 ] 5

Sales

Year  Quarter  Quantity  Ind Index.1
2014 1 718 0 1
2014 2 888 1 2
2014 3 881 2 3
2014 4 1004 3
2015 1 1150 5

Figure 5

This means that no match is found in the “joined table” for index O (null), while index 1 returns the first
value from the “joined table,” and so on.
Differences and percentage changes can then be calculated:

Differences:
[Quantity Current] - [Quantity Prev]

Percentage changes:
Number.Round ( ([Quantity Current]-[Quantity Prev])/[Quantity Prev], 3)

2.1.6 Web query for stock data: an introduction to M
ExamplefileLoop_Work

https://edvadamsde-my.sharepoint.com/:x:/d/personal/adams _edv-
adams de/EQVNBdHokB1NhtUj 7h9A8kB50PIdIYmSWCOtJO-shOkAA?e=IGB2f3

2.2 M-Code

2.2.1 M code structure

Editing:

e Applied Steps

e Formula Bar

e Advanced Editor
TIP: Zoom in the editor: Ctrl + Shift + +/-
Structure:

Let
#"|dentifier" = Expression


https://edvadamsde-my.sharepoint.com/:x:/g/personal/adams_edv-adams_de/EQVNBdHokB1NhtUj_7h9A8kB5OPldlYmSWCOtJO-sh0kAA?e=lGB2f3
https://edvadamsde-my.sharepoint.com/:x:/g/personal/adams_edv-adams_de/EQVNBdHokB1NhtUj_7h9A8kB5OPldlYmSWCOtJO-sh0kAA?e=lGB2f3

Result

Pattern of let statement/expression is:

let
StepName1 = M Code,
#"'Step Name 2" = M Code,
#"'Step Name 3" = M Code,
LastStep = M Code

in

LastStep

Figure 6

StepNamel is also called an identifier, variable, or transformation step.
Additional steps can be added using fx.

Example:
let

Units = 2,

Turnover = Units*10,

#"Final result" = Text.Combine ({"Turnover total:",Number.ToText (Turnover)})
in

#"Final result"

Comments are written as in DAX: // or /*...*/
TIP: Ctrl+K, Ctrl+C | Ctrl+K, Ctrl+U // comment/uncomment a block

2.2.1.1  Identifier notation

Without spaces: RemovedColumns = ...
With spaces: #'Changed Type" = ...

Figure 7

2.2.2 Help

=FunctionName
displays help for a function.

MSPTDA 09 Power-Query Complete M Code Introduction: Values, let, Lookup, Functions, P.. @ @ =

2 % propertes ===
L Advanced Eaitor

Closes Retiesn

Cosde | Pecdenre [ Manage »

Close Query
3l x v A-
Number.Round

Returns the result of rounding number to the nearest number. If numbex is null Kumbe:
55 the opt

returns null. numbex is roun

| parameter digits is speciied. If digsts is specified, nusbex is rounded to the digits number
iode parameter specifies rounding direction when there is a tie between the possible numbers to round ti
e for possible values).

Enter Parameters

b ko Another cool trick is if you
come up to the formula bar

Figure 8

= #shared
displays all functions:



I Dol Abirage - Power Cuery-Edit

[ —

ArureDataxplorer Contents

Figure 9

Then simply convert to a table and filter for the desired function.

2.2.3 Data types

Kind Literal

Null null

Logical true false

Number e 1 -1 1.5 2.3e-5

Time #time(09,15,00)

Date #date(2013,02,26)

DateTime #datetime(2013,02,26, 09,15,00)

DateTimeZone

#datetimezone(2013,02,26, 09,15,00, 09,00)

Duration #duration(0,1,30,0)

Text "hello"

Binary #binary("AQID")

List {1, 2, 3}

Record [A=1,B=2]

Table #table({"X","Y"},{{0,1},{1,0}})

Function (x) => x+1

Type type { number } type table [ A = any, B = text ]

2.2.4 Types of values

Figure 10

Function

G

15956.8 i 0. 4% TypeDey - 12 TotaiSales |- 12 Numbersales
'Lm . TypeDay Weekend o = -
1 Das TotalSales 46698 2 Weekens L
Workday 2 46658 NumberSates| 4 3 | Hoiday 191997
3 191957 4 joeoes S $
null 4 | 631183
true
Figure 11

Add primitive values:

e

Click fx and enter a value (text, number, etc.).

Lists

Quenes 3

Jr EffectiveAnnualRate

Jx TransformFairTableFunction

fl AssumedAge



={1,3, "Hello World"}
= {1..50}
Lists can be nested

={1,3,{10,20},"Hello World"}
and some functions expect nested lists as arguments.
Records

Hard-coded record (literal): =[Product Name="Quad", Sales=20]
Note: Product Name is a generalized identifier, so quotation marks are not required.

2.2.5 Create a table (table constructor)

#table({"First Column", "Second Column"}, {{1,2},{3,4}})
See also: #table - PowerQuery M | Microsoft Learn

2.2.6 References

Workbook: References

Projection: column(s)

Selection: row

In Power Query, the first row has index 0

= Source{0}[Supplier]

Reference a value (drill down): = Source{0}[Product] => Source/Row/Column

o - atocs
St Tawtomerm  Spaehaigen  Anit | Tarsformiren

u Text
Tabelle ~  unterteilen -

Konvertieren Transformieren

A% References

Figure 178

Reference individual values
Row Index Lookup: = Source{2}[Products]
This reference depends on the sort order

Key Match Lookup: = Source{[Products="Carlota"]}[Price] => Requirement: Products values are unique
This reference is independent of the sort order

Reference rows
=Source{3}
Returns: record

Reference columns
= Source[Products]
Returns: list

Reference multiple columns
= Source[[Products],[].[]....]
Returns: table


https://learn.microsoft.com/en-us/powerquery-m/sharptable

2.2.7 each and _

In a row context, the underscore represents a record.
In this example, the Products column is returned from each record:

= Table.AddColumn(TolList,"New", each _[Products])

The _is context-dependent; in the following example, it represents the current list. The element at
index 0 (Approbation/A) is always returned from the Quali field of that list:

r fgg Quali Al ?gg new -
0 List Approbation
0| List Approbation
0 List Approbation
0 | List Approbation
0 List Approbation
0 List Approbation
0| List Approbation
0 List Approbation
'@ List A
Figure 12

= Table.AddColumn(#"Grouped Rows","new",each _[Qualil{0})

Note: _ is the shorthand notation for a function/parameter passing:

= Table.AddColumn(#"Grouped Rows","new", (LE)=>LE[Quali]{0})

Here, the variable LE represents the current row record. LE is passed to the function, and LE[Quali]{0}
retrieves the first item from the Quali list.

2.3 Import fragmented data (workbooks/tables)

2.3.1 One workbook, all sheets/columns identical, pivoted: solution using
helper columns

Folder: Workfiles-Advanced\MultiTransform-Unpivot\Data\Reporting2020_SameColumns.xlsx"
e Import a single Excel file
e Keep one table (query) and duplicate it
e Apply transformations in the duplicate and copy the M functions
e Then insert them in a custom column and use the table name from the preceding column

(((((( Coumaz  couma) conmns

e Finally, delete the helper columns and expand the last column



2.3.2 Multiple workbooks from a folder, all sheets/columns identical,

pivoted: solution using helper columns

Folder: Workfiles-Advanced\MultiTransform-Unpivot\Data\Reporting2020_SameColumns xlsx"

Import Excel files from a folder; keep only tables with SameColumns
Keep only the Content column

Custom column: Excel Workbook([Content])

Expand the column

Keep only the Data column

The helper-column solution from 7.3.1 can now be used

Multiple workbooks from a folder, all with different columns,
pivoted: solution using M and a function

e Import Excel files from a folder; keep only tables with DiffColumns
e Keep only the Content column
e Custom column: Excel. Workbook([Content])
e Expand the column
e Then keep only file names, sheet names, and table data:
. A% Name ~ | 155 Name.1 ~ | 155 Data o
1 |Reporting2019_DiffColumns.xlsx Jan Table
2 |Reporting2019_DiffColumns.xlsx Feb Table
3 |Reporting2019 DiffColumns.xlsx Mrz Table
4 |Reporting2019_DiffColumns.xlsx Apr. Table
5 |Reporting2019 DiffColumns.xlsx Mai Table
6 | Reporting2019_DiffColumns.xlsx Jun Table
7 | Reporting2019_DiffColumns.xlsx Jul Table
8 |Reporting2019_DiffColumns.xlsx Aug Table
9 | Reporting2019_DiffColumns.xlsx Sep Table
10 |Reporting2019_DiffColumns.xlsx Okt Table
11 | Reporting2019_DiffColumns.xlsx Nov Table
12 |Reporting2019_DiffColumns.xlsx Dez Table
13 | Reporting2020_DiffColumns.xlsx Jan Table
14 | Reporting2020_DiffColumns.xlsx Feb Table
15 |Reporting2020_DiffColumns.xlsx Mrz Table
16 | Reporting2020_DiffColumns.xlsx Apr Table
17 |Reporting2020_DiffColumns.xlsx Mai Table
18 | Reporting2020_DiffColumns.xlsx Jun Table
19 |Reporting2020_DiffColumns.xlsx Jul Table
20 |Reporting2020_DiffColumns.xlsx Aug Table
21 |Reporting2020_DiffColumns.xlsx Sep Table
22 |Reporting2020_DiffColumns.xlsx Okt Table
23 | Reporting2020_DiffColumns.xlsx Nov Table
24 | Reporting2020_DiffColumns.xlsx Dez Table
e Duplicate the query and display one table from the Data column
e Apply the desired transformations here and copy them in the Advanced Editor
e Create a blank query, turn it into a function, and insert the transformations copied in the
previous step between let and in. Then adjust the source names:
(Table)=>
let
Source = Table,
#"Filtered Rowsl" = Table.SelectRows (Source, each ([Column3] <> null) and ([Columnl] <> "Grand
Total")),
#"Removed Columns" = Table.RemoveColumns (#"Filtered Rowsl", {"Column8"}),
#"Promoted Headers" = Table.PromoteHeaders (#"Removed Columns", [PromoteAllScalars=true]),
#"Unpivoted Columns" = Table.UnpivotOtherColumns (#"Promoted Headers", {"Name", "XLContent.Name",

(2) .Row Labels"}, "Attribute", "Value")

in

#"Unpivoted Columns"

"Data



e Create a new column by invoking a custom function:

nsaufruf”, each

- |5 xicontenthame - 5 XiContent.Oota

e Remove unnecessary columns

. A Name - ;‘35 XLContent.Name - ;55 Funktionsaufruf Mlid
® Giiltig 100% ® Giltig 100% @ Giiltig 100 %
® Fehler 0% @ Fehler 0% ® Fehler 0%
® Leer 0% @ Leer 0% @ Leer 0%
1 verschiaden, 0 eindeutig
1 |Reporting2020_DiffColumns.xlsx Jan Table
2 |Reporting2020_DiffColumns.xlsx Feb Table
3 |Reporting2020_DiffColumns.xlsx Mrz Table
e Expand the data in the function-call column

2.4 Useful M functions

Excel.CurrentWorkbook ()

Returns Excel objects except worksheets

. 155 Content 4 [AB- Name

1 |Table thl_Dateipfad

Folder.Files (FilePath)

Imports all files from a folder

Table.ColumnNames (table)

Returns all column names of a table as a
list

Table.ToList (Table)

Creates a list from a table

Table.FromList (List)

Creates a table from a list

Table.ColumnNames

Returns column names

Table.SelectColumns

Selects columns

Table.SelectRows

Filters

Table.RenameColumns

Table.RenameColumns (Table,

{
{"CustomerNum", "CustomerID"},
{"PhoneNum", "Phone"}

)

List.Zip

List 1: {1, 2, 3}

List 2: {'a', 'b', 'c'}
Result:

{1, 'a'}, (2, 'b'}, {3, 'c'}

Table.RenameColumns AND
List.Zip

Table.RenameColumns (Table,
List.Zip ({CurrentColumnNames, NewColumnNam

es}))




Table.Group (table as table,
key as any, aggregatedColumns
as list, optional groupKind as
nullable number, optional
comparer as nullable function)
as table

Groups tables

key: By which columns?
aggregatedColumns: Calculated columns
groupKind: with GroupKind.Local, only
consecutive rows are treated as a group
rather than the entire table.

Table.ExpandList

Expands all lists in a list column
Table.ExpandListColumn (Table, ColumnName)

|8 wame -] uisten

SMNS.
2 | MSFT

3 |mvoa List




List.split Transforms a number of rows into columns
JCountries ) ‘afghanistan 10,450,698 (35,9%) 9,613,976 (33,0%) "3852
+ Afghanistan Agypten 52.214.452 (64,9%) 38.984.460 (48,4%) 119,96
i [10.454.698 {35,9%) Albanien 1.331.453 [44,6%) 1.255.342 (42,0%) 98,45
| 9.613.976(33,0%) i Algerien 8.210.605 (23,7%) 6.851.660 (19,8%) 43,97
H 38,52 Amerikanisch-5amoa 45.798 (96,6%) 41.950 (88,5%) 239,29
i Agypten Andorra 57.888 (68,9%) 53.460 (63,6%) 182,78
' 52.214.452 (64,9%) Angola 14.037.784 (100,0%7.713.554 (59,0%) 168,28
| 38.984.460 (48 4%) Anguilla 10.846 (81,8%) 10.314 (77 8%) 181,85
' 119,96 Antigua und Barbuda 64.091 (73,9%) - 147,85
D Albanien lAquateriaiguinea 270109 (26,6%) 214,032 (211%) 48,15
1 1.331.453 (44,6%) Argentinien 41.239.441 (99,7%) 37.722.538 (91,2%) 262,72
2 1.255.342(42,0%) Armenien 1.129.669 (38,1%) 985.807 (33,2%) 72,44
3 98,45 Aruba 89.635(100,0%)  §3.370 (100,0%) 241,74
Example:
result=#table (4, List.Split (Source[Countri
es],4))
result=#table (4,.. => creates 4 columns

2.5 Practical imports

2.5.1 One workbook, all sheets/columns identical, pivoted: solution using
helper columns

Folder: Workfiles-Advanced\MultiTransform-Unpivot\Data\Reporting2020_SameColumns.xlsx"
e Import a single Excel file
e Keep one table (query) and duplicate it
e Apply transformations in the duplicate and copy the M functions
e Then insert them in a custom column and use the table name from the preceding column

Cobamnt Colma2  Coumnl  Colmnod  [CoumeS  Colmné | Colm?  Columed
sxftungen

e Finally, delete the helper columns and expand the last column

2.5.2 Multiple workbooks from a folder, all sheets/columns identical,
pivoted: solution using helper columns

Folder: Workfiles-Advanced\MultiTransform-Unpivot\Data\Reporting2020_SameColumns.xlsx"
e Import Excel files from a folder; keep only tables with SameColumns
e Keep only the Content column
e Custom column: Excel.Workbook([Content])
e Expand the column
e Keep only the Data column



2.6 Functions and parameters

2.6.1 Define functions

Folder: Functions

Home > New Source > Other Sources > Blank Query, then Home > Advanced Editor:
let

CalculateTurnover=(Units, Price)=>Number.Round (Units*Price, 2)
in

Use a function:
Add Column > Invoke Custom Function:

CalculateTurnover

Figure 13

2.6.2 Define parameter queries (transform many files at once)

Folder: Parameter Queries
To transform and combine multiple files at once, first create a dedicated parameter query. It receives
each table as input and applies the same transformations to all tables.

Create a parameter query:
e Open any one of the files to be transformed and transform it as needed, e.g. (it is best to
remove the automatic Changed Type step):

o Transform > Transpose
o Home > Use First Row as Headers
o Transform > Unpivot Columns

e In Advanced Editor, remove the first Source=... step

e Create a new parameter, e.g. TableName, and use it in place of the table name:

KM Erweiterter Editor

Bonny

(TableName)=>
let
parameter = TableName
#"Transponierte Tabelle” = Table.Transpose(TableName),
#"Hoher gestufte Header” = Table.PromoteHeaders(#"Transponierte Tabelle", [PromoteAllScalars=trus]),
#"Entpivotierte Spalten” = Table.UnpivotOtherColumns(#"HEher gestufte Header”, {"Date”, "Product/Fair”}, “Attribut”, "Wert”)

#"Entpivotierte Spalten”

Figure 14

e Save the query, e.g. as TransformTable

Use the parameter query
¢ Import the folder and transform the data
e Keep only Content
e Create a custom column, e.g. GetWorkbookContent, and retrieve the workbook contents:



Benutzerdefinierte Spalte

Fiigen Sie eine Spalte hinzu, die aus den anderen Spalten berechnet wird.

Neuer Spal

Verfugbare Spaften

- Excel.Workbook( [Content]) Content

Weitere Informationen zu Power Query-Formeln

v Es wurden keine Syntaxfehler erkannt K

Figure 15

e Remove the Content (Binary) column
e Expand the table and keep only the Data column, because it contains the worksheet contents
e Add Column > Invoke Custom Function:

efinierte Funktion aufrufen

Figure 16

e Now pass GetWorkbookContent.Data to our new TransformTable function.
e Finally, remove the first column and expand the data

2.6.3 Pass data from Excel to a query

Folder: Parameter Queries
In this example, the folder import path is to be passed from Excel to the parameter query from section
7.6.2:

e Excel: create a table and enter the path there
¢ Name the table, e.g. tPath

e Create a new query from this table

e Drill down into the first cell:

Figure 17

e In Advanced Editor, insert a new step that passes the previous step to Folder.Files:

let
Source = Excel.CurrentWorkbook () { [Name="tPath"]} [Content],
IPath = Source{0}[Path], //Get row 0, column Path from table tPath
FilesPath=Folder.Files (IPath)
in
FilesPath

Finally, pass the result of this query to the desired query as the “file path”:



let
Source = FilesPath,

Note: retrieve Excel workbook objects: Excel. Workbook(), Excel.CurrentWorkbook()

2.6.4 If a Formula Firewall error occurs

Privac

GLOBAL

https://exceloffthegrid.com/formula-firewall-in-power-query/

2.7 Techniques

2.7.1 Parameter

DB: AdventureWorks_Database.xlsx
Create a drop-down list to serve as the filter criterion for a query (Territories):
e Import the Territories table
e TIP: Right-click a column > Add as New Query creates a list from that column. Apply this to the
Country column here.
e Remove duplicates from this list
e Home > Manage Parameters > New Parameter:



Parameter verwalten
Neu Name
3 pCountry x pCountry

Beschreibung

V| Pflichtfeld
Typ
Text
Vorgeschlagene Werte
Abfrage M
Abfrage ®
Country -
Alktueller Wert

France

Figure 18

e Open the target query in which the parameter will be used as a filter criterion and apply any
filter to Country
¢ Now change the M code from
= Table.SelectRows(#"Changed Type", each ([Country] = "Australia"))
to:
= Table.SelectRows(#"Changed Type", each ([Country] = pCountry))
(pCountry is the name of the parameter)

Use parameters in Power Query:
Home > Manage Parameters > Manage Parameters:

Parameler bearbeilen

Btountry

Figure 19

Finally, refresh the filtered query.

Use parameters in Power Bl Desktop:

Parameter Mahriachausig

Dt St fnfigen  Modslleung  Anzeigen  Hile  BacmeTools  Fermat  Daten/Drillvergang
B o)
! &
L L L
Daten  cirel-amensmagpe | #ower
sbrten &1 Data

Figure 20



2.8 Miscellaneous

2.8.1 Insert rows

#"Insert Row" = Table.InsertRows(#"Added Custom Column", 0 ,{[From= 1, To= "data2",
Currency="AA", Custom="dd"]})

2.8.2 Calculate the previous day
Date.AddDays([Order Intake],-1) (Only for continuous data with no gaps!)

2.8.3 Datediff

Duration.Days(Duration.From([To]-[From]))

2.8.4 List data from...to in rows

Folder: Time interval FROM TO
e Load the table into a query
e Remove the time from the date
e Insert a new column: =List.Dates([From],Duration.Days([To]-[From])+1,#duration(1,0,0,0))

us den anderen Spalten berechnet wird,

paltenfarmel ¢ Verfiigbare Spalten

- List.Dates([From],Duration.Days([To]-[From])+1,#duration(1, ProductFamily
0,8, From
To

Weitere Informationen zu Power Query-Formelr

' Eswurden keine Syntaxfehler erkannt. 3K Abbrechen

Figure 21

&

TabelleS (2) - Power Query-Editor

Transfor mieren

Spalte aus
Beispielen~  spahte

Aligemein us et aus zahl Aus Datum & Uhizeit
Abfragen 2 < = Table.AddColumn(4"Geldnderter Typ", "List Dates”, each List.Dates([From],Duration.Days([To]-[From])+1,#duration(1,0,8,2}})
[ Tabelles = -

0. a8 productramity ~ =) From Bl=k <o < |35 ust Dates
B Tabelles (2)

1 Fiction 01.11.2021 04112023 A st

2 |sport 03.11.7021 0811.2021 B ust

3 | Hews 02112021 06112021 € ust

Th

Benutzerdefinierte Benutzerdefinierte Format

Funitian aufr

Spalte hinzufigen

Ansic

m

[ Bedingte Spalte
[ Indexspaite -

e, L Spaite duplizieren

n Standard Wissenschaftiich

Figure 22

Expand the List Dates column into rows using the double-arrow icon
Remove the From/To columns:



testFunction1

ﬂtotlll.oops as number, Loop as number, Value as m-benﬁ ->
let

Currentloop = Loop + 1,

CurrentValue = Value * 2,

output =

if Currentloop >= totalloops

then CurrentValue

else OteitFumlonl(totntoops, Currentloop, CurrentValue)
in

output

[~[-[|]

mmmnmgﬂ
g

nennan oo e e »

o4.11.2021
03.11.2021
04.11.2021
05.11.2021
08.11.2021
07.11.2021
o08.11.2021
02.11.2021
03.112021
04112021
05.11.2021
08.11.2021

[#[z]z[=[2[a]=]=]~[=[]~

Figure 23



3 Power Bl Desktop

3.1 Datalmports

Folder: MultiCSV-to-Dashboard/Start

This chapter begins by importing and modeling all required data.
3.1.1 Multi-File CSV Import

To import multiple files from a folder, select Home > Get data > More, and then choose Folder.

@ O = | Unbenannt - Power BI Desktop

Start ansicht Modellierung il
prmr Gl 5= =
Kopie € A AR l

Einfligen tuhemaney | DatEn |Zueiivervendete Dsten  Abfragen  Akuaisiersn  Neue Neues visuelle
Format (e gbrufen v uellen  eingeben  bearbeiten * seite * Element
Zuisc Am hiufigsten verwendet Exerne Daten
= Excel

g foversiomtses
B Power Bl dataflows
saL Server

Analysis Services
L Textesv
d e
opata-feed
Leere abfrage

Mehr...

Figure 36

Select the folder that contains the files to import, and then select Transform Data.

a
D:A\Dropbox\Firma\Schulungsunterlagen\Excel\Pow...

Content Name Extension Date accessed Date modified Date created
Binary Sales2017.csv | csv 18.10.2019 13:15:16 | 21.11.2018 15:14:08 10.05.2019 22:26:3¢
Binary Sales2018.csv | csv 17.10.2019 11:53:03 | 21.11.2018 15:14.08  10.05.2019 22:26:3¢
Binary Sales2019.c5v | esv 17.10.2019 11:53:03 | 21.11.2015 15:14:10 | 10.05.2019 22:26:3¢
Binary Sales2020.c5v | v 17.10.2019 11:55:03 | 21112018 15:14:10 | 10.05.2019 22-26:3¢
< >
Kombinieren Laden Daten transformieren Abbrechen

Figure 37

This opens the integrated Power Query Editor. You can also open it later by selecting Home >
Transform data.

Abfragen
bearbeiten -

Now use the context menu to remove all columns except the first. Then select Combine > Combine
Files to combine all source files into a single table.

@ | [J = | Unbenannt - Power Query-Editor

Sat | Tatomiem  spiteniafign  mwck e

- I === & EREE

- & [REneit
g
Schliebenund  Neue Zuletatverwendete Daten  Datenquelencinstelungen Perameter  Vorschau o—
Ubemehmen~ Quelle™  Quellen~  eingeben verwalten~  aktualisieren = — V=7
SchlieBien Neue Abfrage Datenquellen Parameter Abfrage

Abfragen [1]

Dateien kombinieren

| B fTransactions

Figure 38



3.1.1.1  Transform Values

It is now advisable to convert the date column to a standard date format. For the currency column,
right-click the column header and select Change Type > Using Locale. Choose the appropriate locale,
and then round the values to two decimal places.

M ABFRAGEEINSTELLUNGEN

- | a8 piseount - | % costotal

Kopisren
onss 1310582355
% Entfemen

0375 6754277925

Andere Spalten entfemen
04375 708.2377406

Spalte duplizieren
o 7089082007 . 5

il spaite aus Beispielen hinzufugen

0.055 60.51124705

Duplikate entfemen
04375 5119031691

Fenler entiemen
0.055 76.825026
04373 Dezimalzahl Typ andern B
04375 Feste Dezimalzahl Transformieren
0475 Ganze Zahl Lo Werte ersetzen..
04373 Prozentsatz Fehler ersetzen.
04375 Datum/Uhrzeit T Spalte teilen
0475 Datum Gruppieren nach
04375 Zeit Ausfullen
0475 Datum/Unrzeit/Zeitzone 8, Spalten entpivotieren
0.085 Dauer Andere Spalten entpivotieren
04373 7] Text Nur ausgewahlte Spalten entpivotieren

7
L8 TRUE/FALSE =] Umbenennen
(EEre) ferschieben
e Binar
Mit Gebietsschema.. Drilidown ausfahren

Als neue Abfrage hinzufugen ELADEN UM 18:12

Figure 39

Select Home > Close & Apply to apply all changes in Power BI.

Note: If the revenue figures were converted incorrectly (Figure 40), delete the Changed Type
step. Then right-click the column header and select Change Type > Using Locale to convert the
values with the correct locale.

+ FIGENSCHATTEN
Harme

+ ANGEWENDETE SCHRITTE

.
Figure 40

3.1.2 Interim Report

For example, the data prepared so far can be used to create a report like this:

Jahr Qrtl 1 Qrtl 2 qQrtl 3 Qrtl 4 Gesamt

2018 1593.216 4674523 1058686 9380938 16.707.363

2020 1.568.404 4.647.057 1.033.184 9.140.89¢ 16.389.543 :
2017 509.478 1553494 346835 3151304 5.561.111 lltl_z MlU.
2019 523.224 1505714  344.847 3153904 5.527.689

Gesamt | 4.194.322 12.380.788 2.783.552 24.827.044 44.185.706

Jahr, Quartal

-

Cuortal @0t 1 @Crt 2 SOt 3 @O 4

Figure 41



3.1.3 Publish Reports

First, create a free Microsoft account if necessary. When you start Power Bl, sign in with your account.
You can then select Home > Publish to upload your project to powerbi.com.

Then sign in to powerbi.com and view your project online. Interactions such as filtering and drill-down
are also available within the project.

Using Share, you can share a report with other Power Bl Pro users. They can then view the report either
online or in the Power Bl app on a mobile device.

Note: To optimize the report for mobile devices, select View > Mobile layout.

3.1.4 Publish Reports to SharePoint

To do this, sign in to the Power Bl service and select Share:

N 2 1 et e el
+ Emcton Bellen R IR Y e—

Figure 42

In the Power Bl service, open the report, and then select File > Embed report > SharePoint Online. Copy
the report URL provided for SharePoint Online.
In SharePoint:
e Enable page editing
e Insert a new page section
Add the Power Bl web part to the SharePoint page.
Select Add report, and then paste the Power Bl report URL into the Power Bl report link box.

3.1.5 Excel Import with Relationships

Folder: Excel-CSV-Relation /016-MSPTDA-Excel.xIsx and fSales-2017.csv
First, import all four Excel tables and the CSV file by selecting Home > Get data. In the Navigator
window, select Transform Data to open the data in Power Query Editor.

Navigator

SupplieriD Supplier city state E-mail

e 8

Figure 43

In Power Query Editor, select Home > Merge Queries, and then choose the tables to link: dProduct and
dCategory. Select the matching CategorylID column in each table.



Zusammenflhren
‘Wihlen Sie eine Tabelle und tbereinstimmende Spalten aus, um eine zusammengefihrte Tabelle zu erstellen.

dProduct [E]

ProductlD  Products  RetailPrice  CategorylD  SupplieriD

1 Quad 43,95 3 GB
2 Yanaki 27,95 1 co
3 Eagle 15,95 2 CcC
4 Bellen 26,95 1 GB
5 Aspen 24,95 1 co
dCategory - 2

CategorylD  Category
1 Beginner
2 Advanced
3 Freestyle
4 Competition

5 Long Distance

Join-Art
Linker auBerer Join (alle aus erster, Ubereinstimmende... ~

Fuzzyiibereinstimmungen zum Zusammenfihren verwenden
> Optionen fur die Fuzzyzusammenfahrung

/' Die Auswahl stimmte mit 16 der ersten 16 Zeilen Gberein o abrechen

Figure 44

The merged result can now be expanded using this icon. Retain only the columns you need, in this
case Category:

@ 3 = | Unbenannt - Power Query-Editor

Stat  Tansformieren  Spalehinzwligen  Ansicht  Hille

=X [7 [t —| Ej |r ™ E'=Eigenschatten E | [ - H N [ Datentyp: Tent ™
=t O -3 =) LT [yerweiener edior X H HH z| T = [ erste zeile als wberse
Schietenund  Neue Zuettvervendete Dsten  Datenquelenenstelungen Parameter  Vorscheu o Lo Spaken | Spaten Zelen Zelen Spate Grupperen y
dbernehmen Quelle Quellen eingeben verwalten aktualisieren auswahlen ~ entfemen beibehalten * entfernen teilen nach -
SchieBen Neue abfrage Datenquelien Parameter avfrage Spakten verwaken Zeilen verringern  sartieren Transormieren
[T 123 Productin - | A% Products * 12 RetailPrice ~| 12 categorylD | A% supplierin - A% dCategoryCategory -
1 1 Quad 43,85 3 GB Freestyle
2 6 carlota 23,95 1 e Freestyle
3 2 Yanaki 27,95 1 co Beginner
4 4 Bellen 26,95 1GE Beginner
3 5| Aspen 24,95 1co Beginner
6 3/ Eagle 15,95 2cc Advanced
7 7| Sunshine 15,95 ace Competition
8 5| Sunset 22,95 a8 Competition
) 3 Beaut 35,95 5 co Long Distance

Kangaroo

Advanced

Elevate Long Distance

Flattop Advanced

Vrang Competition

4| TriFly Fresstyle

NaturalElbow Competition

LangRang Long Distance

Figure 45

Select Home > Close & Apply to apply all changes in Power Bl. Use the Model button on the left to
review and edit table relationships. Power Bl has created the relationships automatically:



@ | H % @ 5 | Unbenannt - Power Bl Desktop
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By X, ausschneiden [L E = B E_I [ ey Emestes p—
[ 2 xopieren L) : rd < s

L2

Enfigen b Daten Zuletztverwendete Daten | Abfragen | Aktuslsiersn  Neus Neuesviuelles frage SchaMischen o aus Design
format thetfZ08n  ghfen~  Quellen™  eingeben bearbefen® seite Element  stellen G Formen Marketplace Datei wechsein
Zuischenablage Externe Daten

Finfugen Benutzerdefinierte visuelle Elemente  Designs

"7 flransactions

M COGSTotal

M Discount &0 Region
I =

1 150 Date 1 Sateshep

[ SalesReplD

[T dSalesReps

L+

Modell [| T ProductiD
T SalesRep
I UnitsSold

" dSupplier
Gty
1 E-mail
1 State
1 Supplier
7 dProduct 1 SupplierlD

£ CategorylD

1 dCategory.Category
[ ProductiD

[ Products

[ RetailPrice I dCategory
£ SupplieriD =
1 Category

1 CategorylD

Figure 46

Note: If the relationships were not created automatically, create them manually in Model view
by dragging a key field from one table onto the matching key field in another table.

3.1.6 Import SharePoint Data

In Power Bl Desktop, select Home > Get data > More, search for SharePoint folder, select the
connector, and then select Connect.

Daten abrufen

Suchen Datei
Alle B Bxcel-Arbeitsmappe
Datei B Tew/csv
Datenbank B
Power Platform B sson
Azure Ordner

[ POF

Onlinedienste
Sonstige @ Parquet

£ SharePoint-Ordner

Zertifizierte Connectors Vorlagen-Apps Verbinden

Figure 47

Copy the SharePoint site address from the browser and paste it, for example:
https://edvadamsde.sharepoint.com/sites/Seminare

Then transform the data, filter for the required file(s) in Power Query, and create a report with visuals
based on those file(s).



https://edvadamsde.sharepoint.com/sites/Seminare

Content Name Extersion  Dateaccessed  Datemodified  Datecreated  Attributes
Birary  Schulmgsiohalte_Office_GrpM_MCom_2018 docx .docx null| 03.05.2021 21:31:41 09.05.2021 21:3141 Mecord  bitpss,
Binary  VBAinhaltAufbau Ausfohrlich docx - nult| 09.05.2021 21:31:41 09.05.2021 22:31:41 Record  hitpes
Bnary  schukimgsnhae_Offce_ord_Excel SPT o | docx ol 09.05,2021 2131792 09.05,2021 22:32:92 Record htps
Bnary  VBAInhaltGrundiagen Ausfurich.doc doca null| 09.05.2021 21:31:45 09.05.2021 131,45 Record  hitps:
Binary  Wasschuistdu_sisx ise nult| 11.06.2021 1226126 09.05.2021 22:03:14 Record  hipsi
Binary  fsales2017.c50 - nut| 26.05.2021 18:22:59 26052001 18:1341 Mecord  hitps
Binary  ExcobOimensionData.xhsx sise nult| 76.05,2021 1834:17 26.05.2021 181447 Record hitps
Bnary  deroducts.ise ise 05.10.002105:21:14 05102021 09:21:14 Record | huaps:
Binary Angeb Semi - 2.mht it mull| 09.05.2021 21:30:55 09.05.2021 21:27:46 Record bt
Birary  Seite ahne Titel-2.mht bt it 09,05.2021 21:56:34 09052001 20:5508 Record  bitps
< >
Fombmerisl| | wsden | | oatentranstormieren | [ abbrechen

Figure 48

Once the required report has been created, upload it to the Power Bl service as usual via
Home/Publish.

3.2 Create a Simple Report

Next, create the following report:

Products  Uitssold  Tumew Products MW NE N st sw w Gessmt
Aspen 378220 4301 Aspen 27423758 48363088 53102557 42511760 42581977 28391161 242374301
Beaut 2021 324871308 Beaut 35404808 65216105 72635244 56846164 55733415  IB1I0492 124971318
Bellen 32051 262120535 aellen 30048725 52421645  ST6BO262 45240621 46126878 30511405 2621.29535
carlota 372656 232005923 Carlota 25551960 45860765 50715599 41319218 413Ad126 27205255 2320.05823
£agle I cocons: Exgle 66375030 | 137743156 | 130138413 106084002 102335708 70131065 5928.073,.83
Elevate Wososso 3735803 Elevate 40270172 69001007  B415S5908  G4G01260  GB0T005 46424472 3.735.848.23
Flattop Wsssse 172160783 Flatiop 18044523 33354204 6T00880 31042041 20730300 21298744 1.721.697.83
wangarce 00045 204956679 Kangaroo 23836211 41843850 43391045 35962581  II951407 24145084 2.049.56679

LongRang 7554985 13226435 15101825 11088282 12537751 9475039  689.98347
NaturslElbow | 7461866 13338397 14895288 11182058 _ 11448430 9907927 68237877
quac 1.456739.74 | ESS0L70314) MNESISANTA) | 2257.10502  |228126008] 156420845 1307409616

tongrang | 396897 eesEReT
Naturslelbow | 50007 6823777
Qusd 13.074.096,16

Sunsat 25250130 45052705 48363368 39636626 38575053 27LMI03S 223028817
i e Lol e 067995 MOESTZ 41930533 D38%I8 468 285241 1.930.10659

N F - . Trifly 5175788 98.85555 10595612 8427214 8536898 7251579 49B.72646
TriFly S ] Vrang 8550123 14789728 16743957 13212535 12606416 9334628  752.76392
vorg  Bipaes  miEn g S000641  LEBL0SHE | L8R3 STSE0S 831443691
vensi [ 031243691 Gessmt  |5.807.70B60 10.330.64525 11.536.083,05 9.128.25523 9.45.797,23 627429057 5222277982

Gesamt  44.185.706 52.222.77992

Turnaver nach Region

Turnowsr 581 Mo

Key features of the report:
e Drill-down in the chart
e Conditional formatting in all elements (including the card showing 52 million)
e Configurable interactions with other visuals

3.2.1.1  Drill-Down in the Chart

For example, to avoid displaying colored
segments in a stacked chart and instead enable
drill-down to more detail by clicking, drag the
detailed information to the Axis field:

Visualisierungen >

Sslesfap v
Legende

Hier Datenfelder rinzufigen
Werte

Tumaver v X

Figure 50



3.2.2 Create Measures

To calculate revenue in the table on the left side of the report, we need a measure that performs this
calculation:
Turnover = SUMX(fTrans;fTrans[UnitsSold]*(1-fTrans[Discount])*RELATED(dProduct[RetailPrice]))

The expression within SUMX() calculates each individual revenue amount:
fTrans[UnitsSold]*(1-fTrans[Discount])*RELATED(dProduct[RetailPrice])

Because the product price is not stored in the fTrans table, RELATED() must retrieve it from the
dProduct table.



3.2.3 Insert Visuals

Table
First, insert the Table visual:

Visualisierungen > Felder
= L | O suchen
™
Tabelle <
iod s =
=

BT a

d
Turnover
Drilithrough

Berichtstbergreifend

Aus O—

Alle Filter beibehalten

“&8
¥ X UnitsSold

B Supplier

Figure 51

Then add the required fields to the visual: Products, UnitsSold, and Turnover (Measure).
Use the chevron next to UnitsSold to add data bars as conditional formatting.

Matrix
This is equivalent to a PivotTable for displaying multidimensional data. Insert the visual and drag the
required fields (Product, Region, Turnover) to the appropriate areas:

Visualisierungen >  Felder >

= | 0 suchen
b b
~ 5} dProduct

Matrix &

OZ ca

Products
(JE RewiPrice
Zeilen —
] SupplierlD
Products X
~ B, dSalesReps
Spalten ¥ Region
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)
L ~ E fTrans
Turnover X
JE Co
ol N JE Discount
rillthrou
9 O& 150 Date
Berichtslbergreifend O ProductD

Aus O— 0 Sseshep

Alle Filter beibehalten

=) X UnitsSold
Drilithroughfelder hier hinz. ~ B8 Supplier
Figure 52

Using the Conditional Formatting chevron, enable a background color for revenue (Turnover) to add a
heat map to the table.

Chart
Finally, insert a stacked column chart and drag the required fields to their respective areas:



Visualisierungen > Felder

Legende

Figure 53

TIP: To adjust the sort order on the x-axis, select the three-dot menu in the upper-right corner
of the chart, then select Sort by.

3.2.4 Filter Visuals

To filter within a visual, first select it, then choose the appropriate filter on the right side of the screen:

Ly

veroffentiichen

Teilen

< . 5
\ Filter Visualisierungen > Felder

Filter fur dieses Visual

Figure 54

3.3 Create Tables Using a Function

Folder/file: Result from Chapter 4.1
Create a calculated table by selecting Modeling > New table, for example:
DateTable = CALENDAR("1.1.18";"31.12.18") - Creates a table with a start and end date

Tip: The start and end dates can also be derived from an existing date column:
Date = CALENDAR(MIN(fSales[ISO Date]);MAX(fSales[ISO Date]))

3.3.1 Insert New Columns

Add calculated columns by selecting Modeling > New column, for example:
MonthNumber = MONTH(DateTable[Date])

MonthText = FORMAT('dDate'[Date];"MMM")

Year = YEAR('dDate'[Date])

Quarter = ROUNDUP( 'dDate'[MonthNumber]/3;0)



3.3.1.1  Region as a Grouping Column

Regions should be reduced to N/W/S/E:
Region Simple = LEFT(dSalesReps[Region];1)

3.3.1.2  Account for the Fiscal Year

Assume your company'’s fiscal year starts on April 1. The quarter numbers must therefore be shifted. In
this example, January through March would be the fourth quarter, and the first quarter would begin in
April:

FiscalQuarter = IF(dDate[Quarter]=1;4;dDate[Quarter]-1)

The fiscal year is calculated in a similar way:
FiscalYear = IF(dDate[Quarter]=1;dDate[Year]-1;dDate[Year])

Fiscal period (Q1-17, Q1-18, etc.)
o Create: FiscalPeriod = "Q"&dDate[FiscalQuarter]&"-"&RIGHT(dDate[FiscalYear];2)
e Helper column for sorting: FiscalPeriodSort = dDate[FiscalYear]*10+dDate[FiscalQuarter]

The data is sorted by quarter here To sort FiscalPeriod by the helper column, select
the FiscalPeriod column in Data view. Then select
Column tools > Sort by column and choose the
helper sort column.

3.4 Types of Table Relationships

Figure 55

3.5 Master Date Table

To ensure that time-intelligence functions work correctly, select the date table in the Fields pane. Then
select Table tools > Mark as date table > Mark as date table.




@ H o s | g - Powe 3iDesitnp - & =
Wome vt | e e dnretde @
g i3
s e
am
Visualisicrungen > Felder »
=] B B ENEDEN | O s
C [k e L s
2 DO EE VB

o Deseieiderhinesfogen

Drillthrough
Beicrsibargeifens
s O

e E——
e

Detvcugielde Herkins,

Figure 56

Next, link the date table to the fact table (fTransactions) in the relationships area:
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Finally, it is advisable to right-click and remove any unnecessary columns from the report view:
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Figure 58

3.6 Interim Report with Treemap and Slicer

In this report, the treemap shows the distribution of revenue by region and salesperson. The slicer

containing the fiscal year filters all visuals in the report.



We also need the following measures:
e PrevPeriodTurnover = CALCULATE([Turnover];SAMEPERIODLASTYEAR(dDate[Datum]))
e Change% = DIVIDE([Turnover]-[PrevPeriodTurnover];[PrevPeriodTurnover];0)

T Change® Change Change nach FiscalPeriod
Q4-2015 €580.203,14 588.203,14

Qi-2017 €1780768,.26

Q22017 €39.305,88 3 e,

Q3-2017 €3632.13205

Q42017 €1.820468,02 588.203,14 125126577 I I I
Qi-2018 €5.364321,92 1780.768,26 358355366

Q2-2018 £1.214.191.86 398.305.88 81588599 £ oo . —HEE - - HE -
Q32018 €1079335847 3632.132,05 716122642 S O

2018 £ 606.146,33 1.820.468,92 12332225

Q1-2019 €1.725.285.17 536432192 31092% -3639.03676

Q2-2019 € 308.166,12 121419186 816.025,74

Q22019 10792.35847 297, .

-2018 60614633 31

Q1-2020 172528517 3004 %

Q2-2020 €1.278737.00 39816612 3114% 88057088

Q3-2020  €11.30400925 362500765 3207% 767900160

FiscalPeriod
Gesamt  €52.222.779,92 31.965.355,78 61,21% 20.257.424,15

Turnover nach Region und SalesRep

" Yaar
€5222277992 "

Tumover =
31.965.355,78 O O
PreveeriodTumover |

61.21%

Change%

3.6.1 Filter for All Pages

If you drag fields into this filter area, the filter applies to every page in your file:
% Filter @ >

Hier Datenfelder hinzufug..

Filter fur alle Seiten

Region
ist MW odler NE

Filtertyp ©

Einfaches Filtern M

Alle auswahlen

=
=)
=
O nw
o
(]

Moo s s

Ow

O Einfachauswahl erforderiich

Figure 60

3.7 Create DAX Measures (Aggregates)

Create explicit measures by selecting Modeling > New measure, for example:
e Total Units:
TotalUnits = SUM(fTrans[UnitsSold])
o Total COGS:
TotalCOGS = SUM(fTrans[COGSTotall])
e Total Revenue:
TotalRevenue = SUMX(fTrans;RELATED(dProduct[RetailPrice])*fTrans[UnitsSold]*(1-
fTrans[Discount]))
e Total Gross Profit
TotalGrossProfit = [TotalRevenue]-[TotalCOGS]
e % Gross Profit
%GrossProfit = DIVIDE([TotalGrossProfit];[TotalRevenue])



e Average daily revenue:
DailyAvgRevenue = AVERAGEX(fTrans;fTrans[UnitsSold]*(1-
fTrans[Discount])*RELATED(dProduct[RetailPrice]))

Select these measures using their checkboxes to obtain:

16 € 3% 86.923.544.21

Gesamt 99568214 € 1.173.480.142.75 1.564.328.491,21 390.848.348.47 2499 %

Figure 61

Note on filter context: The results are calculated for each item; that is, the relevant value is
calculated for Aspen, Beaut, and so on. The row-level filter context is therefore taken from the
Products column.

3.8 Create Dashboards

As a general rule, create reports in four steps:
e Select a visualization
e Select measures (see Chapter 4.7) using their checkboxes
e Select fields (table columns)
e Configure formatting

3.8.1 Matrix (PivotTable)

- X
Anmelden e

G sprache -

Use the Matrix visual to insert a PivotTable into | e e
the report. Then drag the required fields to the l, =
Rows/Columns/Values containers. VertErrm 0 RS
= il A Suchen
& La [ B dDate
J
Figure 62

B DailyAvgRevenue

The drop-down arrow for the value field can also N 8 s
Seiten - 3%5G: Turnover v X
be used to display percentage shares.

Feld entfermen

Drillthrough

Berichtsiibergreifend
nfelder hinzufiig, Bedingte Formatierung »

Aus O—

Keine Berechnung Werte anzeigen als »
+/ Prozent von Gesamtsumme:
UnitsSold

Prozent des Gesamtwerts von "5f Prozent von Gesamtsumme

T MasterDa
. ~ @B MasterDate
Prozent des Gesamtwerts von “Zeile

Figure 63



You can then format the visual. Open the Format St

Linguistisches Schema ~
selle

visual pane by selecting the paintbrush icon, : =
expand the Grid section, and adjust the text size. Visualsierungen > Felder >
ElE i E N | 0sichen

™ ly 1

To add data bars, open the drop-down menu for I | e
the relevant field in the Values well, select Lo BIRE 8 bt
o . DailyRevenueSpaite
Conditional formatting, and then select Data BT a = oue
M FiscalPeriod
bars. A suchen[Famat | B Facaumrer
v Aligemein [ Fiscalvear
o D MonthText
. B Quarter
Result: . @ e

~ B, dProduct
Vertikales Raster .

¥ Products

Products AvarageDailyGressProfit = = RetailPrice
jmé‘ﬂ lﬁmeiz Horizontales Raster v E dSalesReps
e prp s O— B dSuppler
Carlota 10.551,14 ~ 51 fTrans
E;g\e 21.551,62 Zeilenabstand
Elevate 13.952.49 5 B %GrossProfit
Flattop 10.911.80 @ B AvarageDailyGrossProfit
Kangaroo 1246848 Konturfarbe B AverageDailyRevenue
LongRang 17.000,79 .
NaturalElbow 12.474,61 |- = sl
Quag Z Discount
Sunset 13.046,19 Konturstarke 50 Date
Sunshine 13.820,00 1 SalesRep
s e — 0 s
vanaki 0p 0 B TotalGrossProfit
Gesamt 26752111 B TotslRevenue
Figure 64 Figure 65
3.8.2 Column Chart with Drill-Down
Create a hierarchy
To support drill-down, create a hierarchy 7 dateps
. Region
from Region and SalesRep. In the Data 8, ion Hirar
. @  Region
pane, drag SalesRep onto Region to @ i

SalesRep

create the hierarchy.

Note: If the months (text) are sorted
incorrectly, sort the month indirectly
by month number.

Drill-down

Create a column chart, and then add the

hierarchy to the x-axis field well. To view

detailed data, turn on drill-down mode | .
and select a column.

The double down arrow displays all data .

at the next level.

Standardfarbe -
Conditional formatting S — o
Open Format visual > Columns > Colors, | e .
and then select the fx button. i D

Standardfare

e Based on field: Turnover
e Select colors for
minimum/maximum values



Note: Conditional formatting can also be applied to tables in the same way.

3.8.3 Line Chart

Insert a line chart using the Line Chart visual. Display the fiscal quarters on the x-axis (field:
FiscalPeriod) and place AverageDailyGrossProfit on the y-axis.

Adjust x-axis sorting
In the chart's three-dot menu, first select the sorting field and sort order:

/ \ = o E Il 0O suchen
, L. 2 Bl
' / \ y | HIT) O FE BF dCategory
s/ \ // \\ //\\ L A ] = A dDate
/ / b
/f \/ \\ // \ s d B DailyRevenueMessure
-2 / \ / \ [B DailyRevenueSpaite
\\/,/\ ~J 2y S
o 6 Date
L i 4 P [T FiscalPeriod
€1.173.480.142,75 390.848.348,47 1.564.328.491,21 2499 % v B e = 2 e i
[ Daten exportieren [ FiscalYear
B Daten anzeigen B MonthNr
X' Entfernen A » ™ MonthText
Vielder hinzufagen
=1 Hervorheben = B Quarter
11 Absteigend sortieren B SortFiscalPeriod
1 Austeigend sortieren iy Goseproft Bl
Sortieren nach > FiscalPeriod
Quickinfo AvarageDailyGrossPyafi
—_— Hiar Natanfalrar hinefiinan .

Figure 66

Sorting issue:
Because the current order is alphabetical, use the helper sort column created in Chapter 4.3.1.2. In Data

view, select the FiscalPeriod column, and then select Column tools > Sort by column > SortFiscalPeriod.

W HS Wisual Tool
E% ] J lj 77 —-? Datentyp: Text -
] 7 I | romat ten -

verwalten  Measure Spalte Tabelle Parameter sortieren = ’

DailRevenuespatte 3

lal recalfers
- Date
— _- FiscalQuarter
[ | Fiscalvear
dg ] MenthNr
] MonthText
-
Quarter
]
] 1247461 SortFiscalPeriod
Quad
Sunset W s e
Figure 67

3.8.4 Card and Multi-Row Card

This element displays measures: Card displays one value, while Multi-row card displays multiple values:

- -
€1.173.480.142,75 390.848.348 47 1.564.328.491,21 24,99 %
I

L

Figure 68
TIP: To insert a text box, select Insert > Text box.

3.8.5 Slicer

You can add several slicers from the visual selection to make filtering data easier. Insert a slicer and
then select the required field. Repeat this process for all additional slicers.

3.85.1 Bookmarks

The current filter settings can be saved as a bookmark.
To do so, select View > Bookmarks to open the Bookmarks pane. Apply the required filters, and then

select Add to create a bookmark.



3.8.6 Import New Visuals

To import a custom visual such as Chiclet Slicer, select the ellipsis in the Visualizations pane, and then
choose Get more visuals.

Segon
L < Lesezeichen X Visualisierungen >
-
K 0 -
e -« [1Hinzufagen [} Ansich |:| =
o B -
£ L.

Benutzerdefiniertes visuelles Element importieren

T
Lesezeichen 4 & "

Figure 69

Sign in and select, for example, Chiclet Slicer. After installation, the new element is available in the
current file.

Tip: If you need the visual permanently, start with a blank file, import the visual or visuals, and
save the file as a template (*.pbit). The next time you use Power BI, start it by double-clicking
the template.

3.9 KPIl and Conditional Formatting

In a table or matrix visual, open the drop-down menu for the required field in the Values well, and then
select Conditional formatting > Icons.

W Filter Visualisierungen > Felder
El £ suchen
™
e ~ B dCategory
A ategon,
Ty =] ategorylD
® [, dbate
Il T @ g o
Fitertyp © Zeile iz ]
Enweitente filterung 2 = o
Elemente anzeigen, deren W.. ; m
enthilt M m
Spalt ]
®und e Hier Datenfelder hinzufugen @
Werte B
M M
o= - [ Quarter
* [ SortfiscalPerioc
- M3 Vear
fuct
sReps
= Verschisben nach »  plier

Hintergrundfarbe

Wier[  Schriftfarbe
Datenbalken
Symbole

Filter fir e

Bedingte Formatierung
Bedingte Formatierung ertfemen » |
Werte anzeigen als

Neues Quickmeasure

Figure 70

In the following dialog box, select the required thresholds and icons:

Basierend auf Feld

Symiclayout

Symbalausrichtung stil

Finished report:

Figure 71



pegion | Tumover | %56 Turmover Turnover nach FiscalPeriod

[ 936e160¢ @  11.16%
NE 16701204¢ @  1990%
Nw 1gsosmoae @  2216%
SE 14,764,194 € 1759%
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Figure 72

3.10 Publish Reports

First, create a free Microsoft account if necessary. When you start Power B, sign in with your account.
You can then use Home/Publish to upload your project to powerbi.com.

Then sign in to powerbi.com and view your project online. Additional editing is also possible within the
project, allowing each user to create individual visualizations based on the prepared data.

3.11 Compare Prior-Year Periods

In the master date table, the prior-year date can be calculated as follows:
LastYear = SAMEPERIODLASTYEAR(MasterDate[Date])

3.11.1 Calculate

The CALCULATE() function evaluates an expression in a specific filter context:
=CALCULATE(Expression;Filter1;Filter2;...)

Example 1
UnitsBellen = CALCULATE([TotalUnits],FILTER(dProduct,dProduct[Products]="Bellen"))

Example 2
TurnoverLastYear =
CALCULATE(
SUMX(
fTrans;fTrans[UnitsSold]*(1-fTrans[Discount])*RELATED(dProduct[RetailPrice]));
SAMEPERIODLASTYEAR(MasterDate[Date])

Here, SUMX() defines the calculation expression
SAMEPERIODLASTYEAR() defines the filter context

Next, calculate the difference between revenue and prior-year revenue:
PrevYearDiff = [Turnover]-[TurnoverLastYear]

Then analyze it by month in a PivotTable (matrix):



2020

150.624,61 €
159.647,44 €
409.700,59 €
956.720,20 €
928.804,72 €
406.317,34 €
151.656,95 €
174.160,95 €
156.586,86 €
1.017.182,25 €
1.800.883,14 €
1.491.007,40 €

Gesamt

429.396,25 €
394.455,81 €
1.108.413,24 €
2.337.026,39 €
2.346.883,46 €
1.058.502,74 €
433.674,30 €
428.094,26 €
416.968,44 €
2.527.758,96 €
4.613.582,49 €
4.162.667,80 €

MonthText 2017 2018 2019

Jan 223.82194 € 617.297,73 € -562.348,03 €
Feb 246.311,96 € 519.030,74 € -530.53432 €
Mrz 70627238 €  1.366.20308 €  -1.373.76281€
Apr 143094039 € 291461206€  -2.965.246,26 €
Mai 147212639 € 295484812 €  -3.008.895,76 €
Jun 65846974 €  1.297.647,15€  -1303.93149€
Jul 273.994,82 € 54927748 € -541.254,95 €
Aug 260.511,42 € 549.63329 € -556.21140 €
Sep 262.105,51 € 532.861,20 € -534.585,14 €
Okt 1.587.221,84 € 3.147.761,88 €  -3.224.407,00 €
Nov 2.883.828,11€ 573501208 €  -5.806.140,84 €
Dez 2.79321415€ 543967888 €  -5561.23263 €
Gesamt | 12.798.818,66 € 25.623.863,68 € -25.968.550,64 € 7.803.292,44 € 20.257.424,15 €

Figure 73

To enable drill-down in the chart, create a hierarchy from Year and Month:

~ [)%8 Year Hierarchie

CIE Year
O MonthText

Figure 74

Then create a column chart:
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TotalUniits
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Figure 75

In the finished report, add labels by selecting Insert > Text box and add graphics by selecting Insert >

I GER Visual Tools
Hame ansicht Modellierung il Format  Daten/Drilhorgang
= X Ausschneiden [k EL '—| ’= [‘\1
R A . s
‘ Kopieren — o / o
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* Format Gbertragen

abren~  Quelen~  eingeben bearbeiten ~

Externe Daten

Figure 76
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4 Power Bl Desktop Advanced

4.1 Filter Concepts and Filter Propagation

@ Row-level security (RLS)

Report filters

Page filters

+ Page tooltip

- Bookmarks

(=
D
5
]
©
=
|
(o]
o
(]
o

uondwnsuod 1oday

Figure 24

Details: Introduction to designing reports for filtering - Training | Microsoft Learn
TIP: Disable the Filters pane by selecting the eye icon:

= Filter n »

= -~

Filter fir diese Seite

Hier Datenfelder hinzufiigen

Figure 25

In addition, the visual header icons...

Y B2 -

Included (1)
Blue {Color)

Figure 26

...can be disabled individually in the visual settings or globally in the report options.


https://learn.microsoft.com/de-de/training/modules/power-bi-effective-filters/1-introduction

4.2 DAX

4.2.1 Summarize Discount Percentage Bands

Folder: MultiCSVtoDashboard

Create a data table manually:
Table = DATATABLE ("number"; INTEGER;

{
{1};{2};{3};{4};{5};{6} etc etc
}
)
A better approach is to create the data table dinamicallﬁ usini GENERATESERIES():
Datel Start Hilte Tabellentools
&) Name | Klassen D%
ST | i s
= vm;um;
Figure 27

Calculate the percentage class in fSales:
Prozentklasse = ROUNDUP('fSales-2017'[Discount]/10,2)

sem_PBI_Relationer

Datei Start Hilfe Tabellentools Spaltentools
@ Name | Prozentkiasse % Format Prozent | | Z Zusammenfassung | Nicht rusammenta... ¥ ET]‘_
@ - . Nact
Qosenop o || $-% 3B (2 3 | Elomeniaore |[ovmeoser o 0
Srubtur Fomnekeneg Eigenschaften Sortieren
X/ | prozentlasse = ROUNDUP(®fSales-2017° [Discount]/18,2)
150 Date <] Productin [~ Saleskep [~ UnitsSold [~ coGsTotal [~ Promentklasse -
2 $107.113 600%
- 2 600%
==l 2 5005
500%

Figure 28
Then link fSales/Prozentklassen to the data table referenced above.

4.2.1.1  Display Blank Values as Zero in Visuals
First, enable the display of blank cells:

it ale) QU AT
F, - T & E R P
Val Unitssald Measure: tier Datenfelder hinzufagen EEE Y
o T E-80DWE
01 83623 Lo
. . Fite fur diese Sekee
0z o
S 1824 ] alen
b o et Dol hinsulligen - v
o5 3990.192
o5 1385944 Spalten
Gesamt 556111 oo "
Werte
[T T—
Figure 29

To display zeros as well, create a new measure and add zero at the end:
Units Total = SUM('fSales-2017'[UnitsSold])+0@

4.2.2 Calculate

Folder: Story/2_FiscalPeriods

CALCULATE changes a visual's filter context and applies its own filter for a calculation, for example:
e Bikes = CALCULATE([Turnover],dProduct[Category]="Bikes")
e Mountain Bikes = CALCULATE([Turnover],dProduct[Subcategory]="Mountain Bikes")
e Turnover 2020 = CALCULATE([Turnover],YEAR(fSales[OrderDateKey])=2020)



4.3 Inactive Relationships (USERELATIONSHIP)

Folder: Orders and Payments
Turnover is to be analyzed by payment date:

Jahr TurnoverByOrder TurnoverByPayment

2022 77.437,00 72.335,93

E 2023 102.623,40 110.235,53

E 2024 4.048.280,61 2.047.124,05

Gesamt 4.228.341,01 2.229.695,51
Figure 30

To do this, create an additional relationship from the MasterDate table to the payment date:
anins 2 OrderQuantity

> Column4 ¥
@ pate | 5

> Week

ProductKey

Promotionkey

¥ salesAmount
Y salesOrderlineNumber

—
L £ SalesOrderNumber

}
* Y SalesTerritoryKey

ShipDate

¥ TaxAmt

Figure 31

USERELATIONSHIP() can now be used as a filter criterion for CALCULATE() to return turnover by
payment date:

TurnoverByPayment =
CALCULATE(
SUMX(Sales,Sales[UnitPrice]*Sales[OrderQuantity]),
USERELATIONSHIP( 'Calendar'[Date],Sales[ShipDate])

4.4 Filter Context

Folder: ContextTransition/FilterContext.pbix (DB: Product_Turnover_ContextTransition)

If a calculated column always shows the same result, this indicates a missing filter context. If the latest
order date is to be determined in a calculated column in the Customer table, this does not work
because the filter context is missing:

MaxDateWrong = MAXX(Sales,Sales[OrderDate])

To determine the latest order date for each customer, RELATEDTABLE() must therefore be used to
establish the relationship between the customer and the sales table.
New column in the Customers table:

MaxDateOK, = MAXX(RELATEDTABLE(Sales),Sales[OrderDate])

Determine the customer's number of sales:

SalesCount = COUNTROWS(RELATEDTABLE(Sales))

Recommended video on this topic: (77) Understanding Row Context in DAX using Power Bl - YouTube



https://www.youtube.com/watch?v=bj1cOY-lnsI

441 Context Transition

Folder: Folder: ContextTransition/FilterContext.pbix
Use CALCULATE in a column to establish context—for example, to identify which data belongs to each
customer:

MaxDateCALCULATE = CALCULATE(MAXX(Sales,Sales[OrderDate]))

For related tables, a visual automatically establishes filter context. Select the aggregation type
(Min, Max, and so on) in the field settings:

e W -
Spalten

FullName

Spatestes Datum: Ord

Drilithrough ausfiihren

Berichtsbergreifend @

S e hinzufuge:
Alle Filter beibehalten c sme
Drilithroughfelder hier hinz

Figure 32

If a total is created as an additional column in the detail table, the overall turnover is calculated and
repeated, for example:

Umsatzspalte Ohne Kontext (falsch) =
SUMX(fTransactions,fTransactions[Units]*RELATED(dProducts[Price]))

A measure does not require CALCULATE() because every measure is implicitly wrapped in
CALCULATE(). [MaxDateMEASURE = MAXX(Sales,Sales[OrderDate])]
HochstesDatum mit Kontext (richtig)=

[MaxDateMEASURE ]

4.5 Parameter

4.5.1 Dynamic Dimensions (Field Parameters)

Switchable dimensions can be used in visuals, for example to switch a chart axis between month,
product, or region. This can be done easily using field parameters:



Einfligen M Anzeigen Optimieren Hilfe
& | B3 | A L

Quickmeasure Neue Neue Neuer Rollen Anzeigi
Spalte Tabelle Parameter v verwalten  als
Berechnungen Seitenaktualisierung erheit
rter Turnover diff %Diff Tur Numerischer Bereich
der Felder, die zum Erstellen von Visuals verwendet
Felder
der auf die in DAX verwiesen wird %
982,70 17.371.872,26 8.953.889,56 4‘8..46 % 3.545.305,09

“HI-:t;gure 33

4.5.2 Numeric Parameters (Numeric Range)

Enables users to select a value or factor in a visual. This value can then be used for any calculations in

measures.
Note: The SELECTEDVALUE() function returns the currently selected value.

4.6 Count/Calculate Orphaned Records

Calculate values for orphaned records in a detail table:

Measure that determines the number of orphaned records in the sales list:
Count Rows Non Exist =
//Counts nonexistent (orphaned) items/data rows in fSales
CALCULATE (

COUNTROWS (fSales),

ISBLANK(dProduct[ProductID])

Measure that determines the total units for orphaned records in the sales list:
Summe Units Sold Non Exist =
//Sums UnitsSold for nonexistent (orphaned) items in fSales
CALCULATE (
SUMX(fSales,fSales[UnitsSold]),
ISBLANK(dProduct[ProductID])

4.7 Al Analyses
4.7.1 Changes in the Chart

{nmmavarsaashi

agoa

: 10

Figure 34



4.8 Advanced DAX

4.8.1 Previous Periods

4.8.1.1  Compare Fiscal Periods

Folder: Story/2_Fiscal Periods

This requires a MasterDate table, which you can create quickly using DAX:

dDate = ADDCOLUMNS(CALENDAR("2022-1-1","2022-6-

30"),"Year",YEAR([Date]), "Quarter",QUARTER([Date]), "Month" ,MONTH([Date]))

Or dynamically using the MIN-MAX date:

dDate = ADDCOLUMNS(
CALENDAR(MIN(fSales[OrderDateKey]),MAX(fSales[OrderDateKey])),
"Year",YEAR([Date]), "Quarter",QUARTER([Date]), "Month",MONTH([Date])

Additional columns can be added manually:

2 _FiscalPeriods - Power Bl Desktop

Datei Start Hilfe Externe Tools Tabellentools Spaltentools
% E = = SR -2
<& Name |Date | % Format ‘ 14.03.01 (dd.mm.yy) v‘ 2. Zusammenfassung | Nicht zusammenfa... v ] Ll B
123 yp | Datum/Uhrzeit - El g Nicht kategorisiert e . T Spalte
Struktur Formatierung Eigenschaften Sortieren Gruppen Beziehungen | Berechnungen
ml X «/ 1 dbate - ADDCOLUMNS(
2 CALENDAR (MIN( fSales[OrderDateKey]),MAX(FSales[OrderDatekey])),
= 3 "Year”,YEAR([Date]), "Quarter™,QUARTER([Date]), "Month" ,MONTH( [Date])
4 )
55 [Bate || Year [~ ] Quarter [~] Month [~ | Fiscal Quarter [~]| Fiscal Year [~ | Fiscal Period [~ ] Sorter [~ | Last Year [~ | Fiscal Month [~ | Fiscal Date [~ | Fiscal Month Text [~
01.07.18 2018 3 7 2 2018 Q2-2018 20182 01.07.17 4 01.04.18 Apr
02.07.18 2018 3 7 2 2018 Q2-2018 20182 02.07.17 4 02.04.18 Apr
02.0718 2018 E 7 2 2018 Q2-2018 20182 03.07.17 4 02.04.18 Apr
040718 2018 E 7 2 2018 Q2-2018 20182 04.07.17 4 04.04.18 Apr
050715 2018 E 7 2 2015 Q2-2018 20182 05.07.17 4 05.04.18 Apr
06.07.18 2018 3 7 2 2018 Q2-2018 20182 06.07.17 4 06.04.18 Apr
Figure 35

Calculate turnover for the previous period:

Turnover Last Period = CALCULATE([Turnover],DATEADD(dDate[Date],-1,QUARTER))+0
Tun

Absolute change:

Turnover diff =

IF(
ISBLANK([Turnover last year]),
"N/A",
[Turnover]- [Turnover last year]
)

Calculate percentage change:

Change % = Turnover % = DIVIDE(([Turnover]-[Turnover last year]),[Turnover last year],"--")

4.8.1.2  Calculate Time Intervals Relative to the Current Date Using DATESBETWEEN()

_Last 3 Months prev Year =

VAR LastMonth=

CALCULATE(
MONTH(MAX( 'Calendar'[Date])),
ALL()

)

VAR LastYear=



CALCULATE(
YEAR(MAX( 'Calendar'[Date])),

ALL()
)
VAR Spend= //This solution uses DATESBETWEEN
CALCULATE(
SUM(advertising[Spend]),
KEEPFILTERS(
DATESBETWEEN (
'Calendar' [Date],
DATE(LastYear-1,LastMonth-3,1), //LastMonth-3: Go back 3 months
DATE(LastYear-1,LastMonth,1)
)
)
)

RETURN Spend

4.8.1.3  Display Custom Time Intervals Using FILTER()
_Last X Months FILTER =

VAR LastMonth=
CALCULATE(
MONTH(MAX( 'Calendar'[Date])),
ALL()
)
VAR LastYear=
CALCULATE(
YEAR(MAX( 'Calendar'[Date])),
ALL()
)
VAR Spend= //This solution uses FILTER()
CALCULATE(
SUM(advertising[Spend]),
KEEPFILTERS( //Retains the visual's filter and adds the following filter
FILTER(
'Calendar', //LastMonth-3 goes back 3 months
'Calendar'[Date]>=DATE(LastYear,LastMonth-3,1) &&
'Calendar'[Date]<=DATE(LastYear,LastMonth,1) ||
'Calendar'[Date]>=DATE(LastYear-1,LastMonth-3,1) &&
'Calendar'[Date]<=DATE(LastYear-1,LastMonth,1)

)
)
RETURN Spend

Diff: Current-Last
%Diff: Current/Last-1

4.8.2 YTD (Year to Date)
Detailed example in DAX_Functions_YTD.pbix



4.82.1 YTD Jan-Jul

Determine spending from Jan—Jul, with July used here

Spend YTD Jan-3Jul =
TOTALYTD(SUM(Spend[mGrossMediaSpend]),dDate[Date],MONTH(dDate[Date])<=7)

4.82.2 YTD Through the Latest (Current) Month

Spend latest Month =
VAR _LastMonth = CALCULATE (
MONTH ( MAX ( dDate[Date] ) ),
ALL ( dDate ) //Here, ALL() completely ignores the filter context

)
VAR LM = CALCULATE (

SUM ( Spend[mGrossMediaSpend] ),
KEEPFILTERS ( MONTH ( dDate[Date] ) <= _LastMonth ) //The filter context is retained and
) //an additional filter is added
RETURN LM

4.8.3 IF()

Folder: Dax_Functions/Dax Functions

Note: All row calculations run in row context, meaning that a calculation is performed in every
individual row of the data table.

Calculate age:

Age = DATEDIFF(Customer[BirthDate],TODAY(),YEAR)

Calculate age class:

Age Class =

//Determines four age groups
if(Customer[Age]>50, "50+",
if(Customer[Age]>40, "40-50",
if(Customer[Age]>30, "30-40",
"u3e")))

4.8.4 Switch

Calculate the number of sales:
Nr of Sales = calculate(COUNTROWS(Sales))+0

Classify regions by turnover:

Volume =

SWITCH(TRUE(),
Territories[Nr of Sales]>=10000, "HIGH",
Territories[Nr of Sales]>=5000,"MED",
Territories[Nr of Sales]»>=1,"LOW",
"NA"



5] DAX Fi

Datei Start Hilfe Externe Tools Tabellentools Spaltentools
no 8
@ rame | volume $% Format | Text v| | Z zusammentassung | Nicht susamments... ¥ [LN
B4 Datentyp | Text - | B Datenkategorie | Nicht kategorisier: e? || it
Skt fomaterung igerschatien Gruppen
W X o |t velume -
2 SWITCH(TRUE(),

&8

salesterritorykey [~] megion [~] county [+] Growp [- Regionimage =] nrofsales [~

nited States

mes),

mPB|/Datasou

mPBl/Datasources/sales

7 France

& Garmany Germany mpBl[Datasourcas/sales

9 australia Australia mPBI/Catasources/Sales

g.cam/me/LeamPB/DataSources/Sales NA
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4.8.5 Group Measures in a Folder

Folder: DAX_Funtions/DAX_Functions_Measures.pbix
Tip: Organize columns and measures into folders in the data model. Select the required objects, and

then group them under a folder name:

Figure 37

4.8.6 Calculate Totals for Percentage Shares

File: DAX_Functions_Measures.pbix/Calculate If (Database: AdventureWorks_Database.xlsx by AviS)
To calculate percentage shares, totals must be determined for each row. CALCULATE() and ALL() can
first be used to override the visual's filter context:
Total Sales (All Countries) =

//Total for all regions excluding blank records

if(
ISBLANK([Turnover]),
BLANK(),
CALCULATE(
[Turnover],
all(Territories[Country]) //REMOVEFILTERS() can be used instead of ALL()



Country Turnover Total Sales (All Country %

Countries)
Australia | €9.051.766 29.307.836,53 30,89 %
Canada | € 1.966.991 29.307.836,53 6,71 %
France | € 2.640.526 29.307.836,53 9,01 %
Germany € 2.890.708 29.307.836,53 9,86 %
United Kingdom € 3.387.491 29.307.836,53 11,56 %
United States €9.370.355 29.307.836,53 31,97 %
Gesamt € 29.307.837 29.307.836,53 100,00 %
Figure 38

Country %: Turnover can then be divided by Total Sales.

4.8.7 Variables in DAX

Use variables to improve readability and performance.
General example:
Revenue YoY % =
VAR RevenuePriorYear =
CALCULATE(
[Revenue],
SAMEPERIODLASTYEAR( 'Date’ [Date])

)
RETURN
DIVIDE(
[Revenue] - RevenuePriorYear,
RevenuePriorYear
)

Example of a percentage comparison:

Total Sales (All Countries) =
//Total for all regions excluding blank records
var SalesAllCountries=

if(
ISBLANK([Turnover]),
BLANK(),
CALCULATE(
[Turnover],
all(Territories[Country]) //REMOVEFILTERS() can be used instead of ALL()
)
)

var PercentCountries=
[Turnover]/SalesAllCountries
return PercentCountries

Note: Why not use Show values as... %?
When a slicer is used, percentage shares refer to the items selected in the slicer.
However, a measure can be permanently fixed to the overall total (all countries):



Cauntri

Australia | €9.051./65 20 53 2089% e2,15%
Canada € 1.966.991 29.207.826,52 G71% 17.25%
Gesamt [ €11018.757  29.307.83653  37,60% 100,00%

Figure 39

4.8.8 OR/AND/IN

Use OR in CALCULATE to combine France and Germany and compare them with another country, for
example:

France and Germany =
CALCULATE(
[Turnover],
Territories[Country]="germany" || Territories[Country]="France"

Alternatively:
France and Germany =
CALCULATE(
[Turnover],
or(Territories[Country]="germany", Territories[Country]="France")

Or using IN:
France and Germany =
CALCULATE(
[Turnover],
Territories[Country] IN {"germany", "France"}

4.8.9 Combine AND/IN with FILTER()

Large Sales =
FILTER(
Sales,

Sales[SalesAmount]>2000 && RELATED('Calendar'[WeekdayNum]) IN {1,2,3,4,5}

4.8.10 Time-Based Analysis

4.8.10.1 Total turnover with discount in Q1
Turnover Q1 Rabatt mit USt =

VAR Turnover =
SUMX (
fSales,
IF(
MONTH(fSales[ISO Date])>=1 && MONTH(fSales[ISO Date])<=3,
[Turnover] * .7,



[Turnover]

)
VAR Steuer = 0.19

VAR Result = Turnover*Steuer
RETURN Result

4.8.10.2 Running Total
File: DAX_Functions_YTD.pbix

TOTALYTD function: YearToDay = TOTALYTD([Turnover], 'Calendar'[Date])

TOTALYTD creates a running total by summing through the end of the respective period
(month, quarter, etc.).

Important: A correct, related date table must exist.

Note: After drilling down in the table, months may need to be sorted indirectly using a helper
column.

The individual years can be compared in the chart for the Jan—Jul period. (The Year field must be
placed in the Legend bucket.)

2020

2020 170031 170031 Jahr ©2020 2021 92022 @
Mz 45 i
1 a4
2021 188312 1ee312
) a7a: ar4s9

) 1879 83
2022 192006 192096 Dezem o
Q 449 4497 2021 188312 188312

" A754 9
2023 47965 47965
796 796

Gesamt| 398404 47965

¥ 38312
192096 192006

Gesamt 598404 47965

Figure 40

Determine spending from Jan—Jul:
SpendYTD Jan-Jul = TOTALYTD(fMediaSpendYTD[Spend total],dDate[Date],MONTH(dDate[Date])<=7)

Additional topics: Spend YTD Jan-Jul vs last year, % diff vs last year in the DAX_Functions_YTD
sample file

4.8.10.3 Running total for the fiscal year

If the (fiscal) year-end is defined in TOTALYTD, the running total restarts on that date:
Fiscal YTD = TOTALYTD([Turnover], 'Calendar'[Date],"30.6")



Year Turnover YearTaDay Fiscal YT

5 2014 7.072.084,23 7.072.084,23 3.805.710,58
lan | 47338816 47338816 47338816
Feb 50619169 ©79.57985 97957985
Mar | 47384303 145352288 145352288
Apr 513.32047 196685236  1966852,36
May | 54399340 251084576 251084576
Jun 755.527,80 36637365 326637365
Il 59674656 386312021 50674556
Aug UBTEY— TATI S50 TTATES;
Sep | 64413520 505807210 179163845
Oct 66369229 572176439 245539074
Mov | 67355620 639532059 312894693
Dec 67676365  7.072.08423 380571058

© 2015 | 576213424 576213424 3.037.501,33
Jan 50036515 50036515 430607573
Feb | 54600147 104636662 485207720
Mar 35046699 1396.833,60 520254418
Apr | 41539023 181222383 561793441
May 23509509 214731892 5.953.009,50
n | 57731399 272463291
Jul 43886517 316349808 43886517
Aug | 48909033 365258841 92795550
Sep 48557479 4130.16320 141353020
oct | 50639926 464456246 191992955
Nov 56277256 520733502 248270211
Dec | 55479922 576213424  3.027.501,33

= 2016 16.473.618,05 16.473.618,05 9.720.059,11
Jan | 88666084  BEGGGEE4 392417017
Feb 84741351 173408235 477158368
Mar | 101025813 274434048 578184181
Apr 108044858 382479006 666229139

‘Gesamt | 29.307.836,53

Figure 41

Note: Extra rows can be filtered out through the TOTALYTD filter argument using the FILTER()
function:

Fiscal YTD =

TOTALYTD([Turnover], 'Calendar'[Date],FILTER('Calendar', 'Calendar'[Year]<2017),"30.6")

2016 16.473.618,05 16.473.618,05 9.720.059,11

Jan 88666884 88666884 392417017
Feb 847.413,51 1.734082,35 4.771.583,68
Mar 101025813 274434048 578184181
Aor 1.080449,58  3.824790,06 6.862.29139
May 1.196.981,11 5.021.7711,17  8.059.272,50
Jun 1.731.787,77 6.753.558,94 9.791.060,27
Jul 8093.803,89 134024495
Aug 9.556.283,72 2.802.724,78
Sep 148090518 11.037.18890 4.283.629,96
Oct 1.608.750,53 12.645939,43 5.892.380,49
Nov 1.878317,51 14.524.256,94  7.770.698,00
Dec 1.949.361,11 16.473.61805 9.720.059,11

o 2017
Jan 9.720.059,11
Feb 9.720059,11
Mar 9.720.059,11
Apr 9.720.059,11
May 9.720059,11
Jun 9.720.059,11

Gesamt  29.307.836,53

Figure 42

Determine turnover for weekends only:
Turnover Weekend =
TOTALYTD(
[Turnover],
'Calendar'[Date],
FILTER(
'Calendar’',
WEEKDAY( 'Calendar'[Date],2) IN {6,7}

4.8.10.4 Balance at the End of a Period
LASTDATE() is suitable for determining the balance at the end of a period, such as month-end:
Last Balance Date =
CALCULATE(
Sales[Sum Units Balance],
LASTDATE( 'Calendar'[Date])



A problem can occur when no date exists at month-end—for example, when month-end falls on a
weekend. This can be resolved using LASTNONBLANK():
Last Nonblank Balance =
CALCULATE(
Sales[Sum Units Balance],
LASTNONBLANK (
'Calendar'[Date],
Sales[Sum Units Balance])

)

This returns the last nonblank date at the end of a period, such as the end of a month.
Conversely, FIRSTNONBLANK() and FIRSTDATE() can also be used.

More information: Mitchel Pearson, Pragmatic Works: (26) (7 Beginning Power Bl DAX Functions
Tutorial [Full Course] - YouTube

4.8.11 Calculate Capacities

Folder: Advanced/Auslastung Kapazitaten
Problem: Different calculations must be performed depending on the drill level in a chart.
ISINSCOPE() determines the hierarchy level to which a chart is currently drilled. Combined with
SWITCH(), the corresponding action can then be derived in a measure:
Verfigbar = SWITCH(
TRUE();
ISINSCOPE(dDate[Month]);SUM(dRessourcen[Capacity Hours per Year])/12;
ISINSCOPE(dDate[Quarter]);SUM(dRessourcen[Capacity Hours per Year])/4;
ISINSCOPE(dDate[Year]);SUm(dRessourcen[Capacity Hours per Year]

))

Note: For ISINSCOPE() to work as in the example above, a MasterDate table must exist in the data
model.

48.12 Row Context

Folder: Dax_Functions/Dax Functions

This expression returns only the total number of rows in a related table because the filter context is
missing:

Nr of Sales = COUNTROWS(Sales)

This also returns only the overall result or total:

Nr of Sales = SUMx(Sales,Sales[SalesAmount])

Figure 43


https://www.youtube.com/watch?v=QJw4HkagVWc
https://www.youtube.com/watch?v=QJw4HkagVWc

Solutions:
Nr of Sales = COUNTROWS(RELATEDTABLE(Sales))
Nr of Sales = SUMx(RELATEDTABLE(Sales),Sales[SalesAmount])

RELATEDTABLE() RETURNS ALL DETAIL-TABLE ROWS RELATED TO THE CORRESPONDING ROW IN THE
MASTER TABLE.

or:
Nr of Sales = calculate(COUNTROWS(Sales))
Nr of Sales = CALCULATE(SUMx(Sales,Sales[SalesAmount]))

CALCULATE() RETRIEVES THE FILTER CONTEXT FROM THE MASTER TABLE.

4.8.13 KEEPFILTERS()

Use this function with CALCULATE(). Use KEEPFILTERS() when CALCULATE should add specific filters
without completely overriding the existing filter context.

Example:
Spend latest Month =
VAR _LastMonth = CALCULATE (
MONTH ( MAX ( dDate[Date] ) ),
ALL ( dDate ) //Here, ALL() completely ignores the filter context
)
VAR LM = CALCULATE (
SUM ( Spend[mGrossMediaSpend] ),
KEEPFILTERS ( MONTH ( dDate[Date] ) <= _LastMonth ) //The filter context is retained and
) //zusatzlicher Filter wird hinzugefiigt
RETURN LM

4.8.14 DATATABLE()

Creates a table but does not allow scalar expressions (calculated values).
dUserRegions= DataTable("Name", STRING,
"Region", STRING

)

{
{" Userl","East"},
{" User2","East"},
{" User3","West"},
{" User4","West"},
{" User4","East"}

}

)

Alternative: DAX Table Constructor
Table 2 = { (1,"Mark", 112), (3,"John", 121), (3,"Chan", "Hello") }

You cannot specify column names here, but scalar values are supported.



4.8.15 Access Previous Rows in DAX (Beta)

First, an index column must be created:
IndexDAX = RANKX('fSales-2020','fSales-2020'[ID],,ASC)
Note: RANKX() assigns consecutive numbers only to unique values.

4.8.16 Lookupvalue

LOOKUPVALUE (
<result_columnName>,
<search_columnName>,
<search_value>
[, <search2_columnName>, <search2_value>]..
[, <alternateResult>]

Example: Display turnover (total) for the year 2017 AND calendar week 2:
This Turnover = LOOKUPVALUE (
LastWeek[total],LastWeek[Week],2,LastWeek[Year],2017

(=] Unbef
Date Start Hilfe Tabellentools Measuretools
& Name This Tumaver $% Format [ Ganze Zah ¥ | B Datenkategorie | Nicht kat
(R) Hometabelle | Lastieek ~ $-% 98 o |
Struiur Formatierung
¥ ~/ ! This Turnaver - LOOKUPVALUE(
2 Lasthieek] total], LastHeek[Reek], 2, Lasthieek[Year], 2017
= )
v Week g it

Figure 44

Alternatively:

This Turnover2 = SUMX(
FILTER(LastWeek, LastWeek[Week]=2 && LastWeek[Year]=2017),
LastWeek[total]

4817 VALUES()

Returns a column as a table and removes duplicates.
Example: SUMX(VALUES (Product[Color]), [Sales Amount])
(Calculates turnover by color)

4.8.18 SELECTEDVALUE()

If a column has been filtered down to a single value, the function returns that value. Otherwise, the
alternate result is returned.
Example: Select Period = SELECTEDVALUE('Select Period'[Value],"Alternate result")

4.8.19 LOOKUPVALUE()

Returns the information associated with the search criterion, similar to XLOOKUP.



4.8.20 ALL() ALLSELECTED() ALLEXCEPT()

e ALL( returns all records and overrides all other filters.

e ALLSELECTED() returns all records selected in the slicer.

e ALLEXCEPT() returns all records except those excluded by the specified filter. In the example
below, except Country; the visual's row context—which filters row by row by Country—is taken
into account

TIP: ALLEXCEPT() can be used for row-context-based grouping, for example
CALCULATE(Berechnung,ALLEXCEPT(Tabelle, Gruppenspalte))

Structure Formatting Properties Calulations

Sy et 11,87,26,350.26
W Canada 2013 ALL Sales
W France 2014
MW Germany 7,27,47,1 6799
Mexico ALL SELECTED (Sales
United States of America
7.27,47,167.99

ALL EXCEPT (Sales)

Country Saleg ALL Sales ALL SELECTED (Sales) ALL EXCEPT (Sales)
S
Germany 2,35,05,340.82 11,87,26,350.26 7,27,47,167.99 2,35,05,340.82
France 2,43,54,172.28 11,87,26,350.26 7,27,47,167.99 2,43,54,172.28
Canada 2,48,87,654.88 11,87,26,350.26 7,27,47,167.99 2,48,87,654.88
Total 7,27,47,167.99 11,87,26,350.26 7,27,47,167.99 7,27,47,167.99
Figure 45
Country Sales ALL Sales ALL SELECTED (Sales) ALL EXCEPT (Sales)
Germany 2,35,05,340.82 11,87,26,350.26 7,27,47,167.99 2,35,05,340.82
France 2,43,54,172.28 11,87,26,350.26 7,27,47,167.99 2,43,54,172.28
Canada 2,48,87,654.88 11,87,26,350.26 7,27,47,167.99 2,48,87,654.88
Total 7,27,47,167.99 11,87,26,350.26 7.27,47,167.99  7,27,47,167.99
All 5 Countries 3 Selected Countries | | Respective Country row
Each Row Represents Sales for for Yr=2013 & 2014 for Yr=2013 & 2014 :,(;_;ifor Yr=2013 &

Figure 46

See also: All Vs AllSelected Vs AllExcept | Power Bl Dax Tutorial (youtube.com)

4821 CONVERT()

Converts the data type of a value

MSRRegion =

IF(


https://www.youtube.com/watch?v=aVVua4fG1V0

CALCULATE(SUMX(Sales,Sales[Umsatz]),Sales[Region]="Nord")=BLANK(),
"-", //TEXT data type

CONVERT (CALCULATE (SUMX(Sales,Sales[Umsatz])),STRING))
In the ELSE branch of IF, the result of CALCULATE() must be converted to text to make the data type
consistent across the entire column

4.8.22 SUMMARIZE()

The result is a table
Groups by columns and creates new calculated columns with aggregated results.

SUMMARIZE (
fSales, //Group from this table
fSales[SalesTerritoryKey],dProducts[Color], //Group these columns
"Turnover",

SUMx (fSales,fSales[OrderQuantity]*RELATED(dProducts[ListPrice]) //New column

with aggregation

)

4.9 Visuals
4.9.1 Drillthrough

Story folder: Fiscal Periods/Sales Overview and Sales Details
Requires a dedicated detail page that can be drilled through to by right-clicking.
For example, if a specific year is selected on page one, the Year field must be placed in the Drillthrough
bucket on the detail-page visual. The visual can then show the months of the year selected on page
one.
Example:

e Main page shows countries

e Drillthrough page shows city details, such as turnover by city:
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Figure 47

Tip: Drillthrough can also be presented using a button:

Figure 48

Notes
e Toggle visual: Swap Power Bl Visuals to add FLEXIBILITY in your reports - YouTube

4.9.2 Bookmarks and Interactions

Story folder: 1_SwitchVisuals
Set up a bookmark:
e Enable the Bookmarks pane
e Bookmark/Add
e Data means that filter settings are also saved

Set up an image action
e Insertimage
e Format pane: Action, Type: Bookmark

4.92.1  Switch between years and quarters in the visual

[1Add [} View

Year

| £ Search

Quarter
Update

Rename
Delete
Group
~ Data
~ Display
~ Current page
All visuals )

+ Selected visuals

Figure 49
First drill to years or quarters, then select Selected visuals in the new bookmark

4.9.3 Tooltip

Folder: Advanced/2_FiscalPeriods.pbix Blatt Last Period und Sales Details
First, a tooltip page must be set up to display the desired details:


https://www.youtube.com/watch?v=GnPuU3X74SY
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Figure 50

TIP: It is advisable to hide the tooltip page so that it is not displayed in the report.
Then enable the tooltip on the desired visual and select the detail page:
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Figure 51

4.9.4 Small Multiples

Folder: Small_Multiples

First, import the data and create the data model.

Sales table: Quarters can be broken down by individual years
Alternatively, break down gender (M/F) by year.

4.9.5 Map Visuals

Folder: Advanced/2_FiscalPeriods.pbix, sheet Sales Overview
Note: If map visuals are not enabled, they must be enabled in the Power Bl admin portal:




Figure 52

49.6 Map

Displays values as bubbles on the map.
Formatting: Bubbles/size and individual colors

4.9.7 Filled Map

Displays regions as filled areas. Use a color scale for the fill colors.

4.9.8 Sparkline

Folder: Advanced/2_FiscalPeriods.pbix/Sparklines
After total turnover has been determined in a table, for example, sparklines can be created in an
additional column: Insert/Insert sparkline

Sparkline bearbeiten

O | Abbrochen

Figure 53

Here, for example, months and their turnover can be selected to visualize the turnover trend:

Category  Turnover Turnover nach Monat

Accessories 70075996 — _— "
Bikes 28.318.144,65 —
Clothing 339.772,61 -
Gesamt 29.358.677,22 N ——

Figure 54

Formatting settings for sparklines: Data settings for sparklines:

Visualisierungen 3 Felder »

Visuelles

Hement 419 -

: SMEWEEF
Uafld€dzE

i g

Figure 55



49.9 Ribbon Chart

Turnaover nach Year und Country

Country ® Australia @Canada @ France @ Germany @ United Kingdom @United States

Figure 56

Recommended settings:
e Zoom slider
e Data labels
e If necessary, use a filter to reduce the chart to the key categories

49.10 Decomposition Tree

Enables detailed analysis of figures or data, for example by:
e Country
e Product color
e Gender

When the highest or lowest value is selected, the Al function automatically chooses the next
categories:

. Q Miedriger Wert
Country
Gender

Figure 57

Alternatively, the category can be selected manually.
The following example uses the lowest-value category to identify which color is purchased least, by
country and gender:



Black
883841196

Red
7.724.33052

Sibver
5.113.389,08

— E——
Yellow United States
S 4,856.755,63 213063
;ET 5“5";7'." 22 : [ I
Elue Australia
2.279.096.28 1.006,88
[ —
NA Canada
435.116,69 800,11
| |
i Multi United Kingdom
7‘. 106.470,74 566,37
White " Germany F
5.106,32 ‘»“ 31465 179,80
R —— —
France M
287,68 107,88
Figure 58
49.11 Scatter Chart
Enables analysis of multiple dimensions, for example
e Turnover, profit, units, region, and time
The timeline can even be animated using the Play button.
Turnover, Profit und Order Quantity nach Country und Year
Country ®Australiz ®Canada ®France ®Germany ®United Kingdom ®United States
1,0 Mic
05 Mio .
0®
Mio.
0,0 Mio. 0.5 Mia, 1,0 Mie. 1,5 Mio. 2,0 Mio, 2,5 Mio. 3,0 Mio. 3,5 Mio,
Turnover
®
2017 2 019
Figure 59

4.9.12 Add visuals (example: Infographic Designer)

Preparation: Filter to France and Color=White; use Gender and Turnover as the data
Compare order turnover by gender:
e Format/Shape: Data Binding, to assign shapes to the data points

Shape W <«
@)
[rme e ]
" |
@) ’ !

e Multiple Units: ON
e Value Color: ON -> color setting
e Power Bl formatting settings: Chart Type: Bar



Turnover nach Gender v EA

Figure 60

Tip: Further breakdown, for example by Legend or Row By Country

4.10 Power Bl Service

4.10.1 Automatically refresh online data (datasets)

Prerequisite: Store the data in SharePoint.
e Sign in to the Power Bl portal (for example, https://app.powerbi.com).
e Select the desired workspace
e For the desired dataset (orange icon), select the ellipsis (three-dot) menu and then Settings:

G power bi update data - < X 4 Power 81 x [ Service tiers - DTU-base: X 4 Power 81 X | G sharepointoauth2 - Goc X G power bi scheduled refr- X [ Configure scheduled ref X + - a X

“« C @ O B httpsy//app.powerbi.com/groups/#4810290-fdad-40b9-98ca-ca350cdf3900/list %% Q search © 0 & @ i & » ¢ » =

([ Verschiedenes [ Media [ ToRead [Jlecker [ Microsoft [(JDana [ PresseOK @B Use Excel & Power Au.. @ China: Nichtnur Everg.. @ Deepl Ubersetzer - D... @) Elekronik Autos, Mod... [ DIE WELT - Nachrichte. > [ Other Bookmarks

Power Bl  Seminare

(5:3) Sseminare Create app

I~y A
* + New v = View v Y Filters 3 Settings R Access P Search
®;

Al Content Datasets + dataflows
+
8 ) Name Type Owner Refreshed Next refresh Endorsement Sensitivity Include in app
Q u *Bericht aus Sharepoint Report Seminare 10/5/21, 9:41:38 AM Yes
&F E *Bericht aus Sharepoint O 4 Seminare 0/5/21, 9:41:38 AN N
£

. S pr——y ,
&

Sales_Units Dataset Seminare 10/2/21, 10:58:25 AM
m

u Sem_PBI_Einstieg Report Seminare 10/5/21, 832:33 AM Yes
=]
@ E Sem_PB|_Einstieg Dataset Seminare 10/5/21, 83233 AM A N/A
2

< >

Figure 61

e Under Data Source Credentials, enter the SharePoint credentials:



Configure Bericht aus Sharep... *

Authentication method

OAuthz v

Privacy level setting for this data source

None

Figure 62

e Under Scheduled Refresh, enable automatic refresh:

»Data source credentials
»Parameters

4 Scheduled refresh
Keep your data up to date
On

Refresh frequency
Daily v

Time zone

(UTC+02:00) Athens, Bucharest v

Time

Add another time

Send refresh failure notifications to
¥ Dataset owner

[ These contacts:

Apply Discard

Figure 63

4.10.2 Set Up the Power Bl Data Gateway

Used to refresh data stored on-premises.
Download and install the data gateway

chrichtigungen

% Einstellungen

Power Bl Desktop 4 Herunterlader
Y Filter €2 E .
Datengateway Hilfe & Support
2) Feedback

Paginated Report Builder
Power BI fir mobile Gerite

lisiert orsement Vertraulichkeit

In Excel-Updates analysieren

Select the settings for the desired dataset:



. Bericht erstellen
Seminare

Paginierten Bericht erstellen
b Neu Formatierte Tabelle erstellen = Anze
Laschen

Alle  Inhalt  Datasets + Dataflows
Quick Insights abrufen

)  Name Sicherheit Besitzer
=, e Umbenennen
u sem_PBI_Relationen Einstellungen
Diese Datei herunterladen
E sem_PBI_Relationen Seminare
Berechtigungen verwalten
u sem_PowerBI_Einstieg Herkunft anzeigen Seminar
E sem_PowerBI_Einstieg O & Dat. Seminare
Add or manage a gateway connection:
4 Gatewayverbindung
.
Gateway i i i Status Aktionen
© (D PBI Data Gateway michael@schulungsun -

n diesem Dataset en

4.10.3 Import Data from Teams

e InTeams, go to Files.

e Select Open in SharePoint.

e In SharePoint, open the Excel file in the Excel app.
e In the Excel file, select Info and copy the path.

e In Power BI, select Get Data > From Web > Basic.
e Paste the link from the Excel file.

e Remove "?web=1" from the link.

e Select OK.

4104 Create a Dashboard

A dashboard is a collection of visuals from other reports. Create a new one:
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Erstellen + Neu ¥ | T Hochladen ~

] 0 Bericht
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E Paginierter Bericht
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]
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Report pages can then be added to a dashboard:

sem_PBI_Relationen Datenaktualisierung: 12.11.21 v

& In Teams chatten Q FEinblicke erhalten (g Bericht abonnieren ¢ Bearbeite - [

« %o Zugehdrige Inhalte anzeigen
P rOd u Cts & Reg I & Herkunftsansicht 6ffnen

&f Nutzungsmetriken 6ffnen

t %SG: UnitsSold Turnover

id 5 An ein Dashboard anheften
~ Products —yr—— mt
U n
746 16,91% 1.655.283,03 € — g U Toeseamele
Aspen W37E09E609T 103.500
7 42 1AQR0L 1NEER7IAR £
Figure 65

4.10.5 Analyze Power Bl (Portal) Data in Excel

In the Power BI portal, select the desired project and open the three-dot menu:

LMEOBOOW R =
3 =

Figure 66

This establishes an MDX connection to Excel:



Figure 67

All dashboard fields can now be used; individual measures can be retrieved using CUBEVALUE(), and
an inserted slicer can also be taken into account:

=CUBEWERT("pbiazure://api.powerbi.com a782bb76-26ca-4baf-9500-e41af5eb9cc1
Model";"[Measures].[Turnover]";Datenschnitt_dCategory.Category)

4.11 Miscellaneous

4.11.1 Display a List of Image URLs in a Table

First import the table containing the list of image links and change the data type in Power Bl Desktop
to Image URL:

Datei Start Hilfe Externe Tools Tabellentools Spaltentools

Figure 68

Then insert a table visual and use the table containing the image URLs as its data source:

Figure 69



Image scaling can be configured in the visual's formatting properties:

» Daten

> Raster

» wene

» Spultarsiberschitten

3 Gasann

3 Bestimmte Soae

3 Zelleemente

> URL Symbol

 lmagegrate

[P T————

Figure 70






