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1 Power Query 
1.1 Import Individual Files 
Folder: First Import 

Import the *.txt file: 

 

 
Figure 124 

Changing the data source in Power Query: 

• 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: 

• From Database (e.g. SQL, Access) 

• From File (or From Folder!) 

• JSON/XML 

 

 
Figure 125 

Load 

• Create a connection only 

• 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. 

 
Figure 126 

 

1.2.3 Combine Multiple Data Sources 

 

 
Figure 127 

You can now use the Combine Data button to combine all data sources: 

 
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: 

 
Figure 130 

Then start the import: 

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


 
Figure 131 

Then paste the link into the following dialog box. 

 

1.5 Merge Data Sources (Replacement for VLOOKUP) 
Folder: Link Data Sources 

• Import Excel table 

• Import text file 

• 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: 

 

 
Figure 132 

1.5.1 Split Column Contents 

• Data > Queries & Connections > Queries > Edit 

• Transform > Split Column 

 

1.5.2 Merge Data Tables 

In Excel: Select the relevant queries and choose Merge. 



 
Figure 133 

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

 

 
 

Figure 134 

 

Then select the columns to be linked: 

 
Figure 135 

Then select the columns to include in the merged query: 



 
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: 

 
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. 

 
Figure 138 

1.6 Append Different Tables 
Folder: Append 

• Create a new workbook 



• Load all three tables and use Load To to create a connection only 

Because the source queries have different columns, they must be standardized: 

• In the Sales2017 table, Units, NetCostEquivalent, and Price must be multiplied. To do this, select 

the columns to be multiplied and choose Add Column > Standard > Multiply: 

 
Figure 139 

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

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

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

• 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: 

• Add Column > Duplicate Column 

• 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: 

• Add Column > Column From Examples > From All Columns 

• Enter the required example data here: 

 

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): 

 

1.8 Pivot Transformations 

1.8.1 Unpivot Data 

Folder: Unpivot 

• Home > Remove Rows > Remove Top Rows (2) 

• Home > Use First Row as Headers 

• Filter out blank rows (null) 

• Delete the total column 

• Select the month columns and choose Transform > Unpivot Columns: 



 
Figure 142 

1.8.2 Pivot Data 

Folder: Pivot 

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

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

 

 
Figure 143 

Result: 

 

 
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: 

• Formula bar for editing expressions 

• Column quality shows errors or empty data 

• Column distribution shows the data distribution 

• 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: 

• Remove duplicates 

• Remove empty 

• Remove errors 

 

 
Figure 146 

 

 



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: 

 

 
Figure 147 

Add a new ExcelData column: 

 

 
Figure 148 

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

following result: 

 
Figure 149 

Then: 

• Kind: filter by Sheet 

• Item: <>Sheet 

• Remove Kind, Name, and Hidden 

 



Clicking a Table entry reveals that the column headers are incorrect. Correct them as follows: 

• Add a Custom Column named PromoteHeaders: Table.PromoteHeaders([ExcelData.Data]) 

• Expand PromoteHeaders 

 
Figure 150 

Rename ExcelData.Item, 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. 

 

 
Figure 151 

1.10.2.2 Load and Parse Complex JSON Files 

Folder: XML_JSON 

• First, connect to CarSalesJSON_Complex.Json. 

• 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. 

 

 

 



 
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: 

 

 
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… 

 

 
Figure 154 

The connection to the databases available to you is then established: 

 
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: 

 

 

➔ 

 
 

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 Units Product 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. 

 
Figure 157 

Product Color Units Product Color Price

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: 

 

 
Figure 159 

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

 
Figure 160 

  



1.13.2 Inner Join 

Which participants were in both cities? 
Berlin Frankfurt

Sol Marroquin Raven Beatty

Kiera Mcfall Roxanna Mercier

Raven Beatty Fanny Denning

Elinore Dees Lesha Nobles

Wei Lockwood Wei Lockwood

Donald Eldridge Gertrudis Fitzpatrick

Claudio Beam Angelita Packer

Angelita Packer Beaulah Wenger

Reyna Luke Malvina Hamer

Beaulah Wenger Bernita Crutcher

Malvina Hamer Shiela Anaya

Vivan Keeney Yolonda Armstead  
Figure 161 

1.13.3 Left Anti Join 

Which participants were only in Berlin? 
Berlin Frankfurt

Sol Marroquin Raven Beatty

Kiera Mcfall Roxanna Mercier

Raven Beatty Fanny Denning

Elinore Dees Lesha Nobles

Wei Lockwood Wei Lockwood

Donald Eldridge Gertrudis Fitzpatrick

Claudio Beam Angelita Packer

Angelita Packer Beaulah Wenger

Reyna Luke Malvina Hamer

Beaulah Wenger Bernita Crutcher

Malvina Hamer Shiela Anaya

Vivan Keeney Yolonda Armstead  
Figure 162 

 

1.14 Grouping 
Folder: Gruppieren, file: PQ -GroupBy: 

• Load the table into Power Query via Data > From Table/Range. 

• In Power Query, select Transform > Group By. 

 

 
Figure 163 

Notes:  

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

grouping. 

• 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: 

  
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: 

 

 
Figure 165 

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

 

 
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][SalesRep]),", ")) 



 

1.15 Expression Examples 
• if [Datum]=2 then "a" else "b" 

• "Jahr:"&Number.ToText(Date.Year([Datum])) 

• 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="Table1"]}[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: MultipleExcelImport-FileNames 

• Import everything from the folder 

• Right-click File Name > Transform > lowercase 

• Filter by .xls 

• 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 

• Keep only the Content and City columns 

• Add Column > Custom Column 

o =Excel.Workbook([Content],true) returns the table names  

true: first row of each table = header 

• Expand the table containing all items 

• Filter 

o SalesRep.Name filter by does not begin with: Sheet (case-sensitive!) 

o SalesRep.Kind = Sheet 

• Remove unnecessary columns; the following remains: 

 

 
Figure 1 



 

Finally, expand the table column (Data): 

 
• Figure 2 

 

2.1.3 Delete older duplicates 

Folder: Duplicates/DeleteOlderDuplicates 

• Load both tables and append them in a new query.  

• Sort Date ascending, Brand ascending, and Impressions descending. 

• 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: 

 

 
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: 

 



 
Figure 4 

 
Figure 5 

This means that no match is found in the “joined table” for index 0 (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:/g/personal/adams_edv-

adams_de/EQVNBdHokB1NhtUj_7h9A8kB5OPldlYmSWCOtJO-sh0kAA?e=lGB2f3 

 

 

2.2 M-Code 

2.2.1 M code structure 

Editing: 

• Applied Steps 

• Formula Bar 

• Advanced Editor 

TIP: Zoom in the editor: Ctrl + Shift + +/- 

Structure: 

Let 

            #“Identifier“ = 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


In  

 Result 

 

 
Figure 6 

StepName1 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. 

 
Figure 8 

= #shared 

displays all functions: 

 



 
Figure 9 

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

 

2.2.3 Data types 

 

 
Figure 10 

2.2.4 Types of values 

 

 
Figure 11 

Add primitive values: 

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

 

Lists 



={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 

 

 
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(ToList,"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: 

 

 
Figure 12 

= Table.AddColumn(#"Grouped Rows","new",each _[Quali]{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" 

• Import a single Excel file 

• Keep one table (query) and duplicate it 

• Apply transformations in the duplicate and copy the M functions 

• Then insert them in a custom column and use the table name from the preceding column 

 

• 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 

2.3.3 Multiple workbooks from a folder, all with different columns, 

pivoted: solution using M and a function 

 

• Import Excel files from a folder; keep only tables with DiffColumns 

• Keep only the Content column 

• Custom column: Excel.Workbook([Content]) 

• Expand the column 

• Then keep only file names, sheet names, and table data: 

 

• Duplicate the query and display one table from the Data column 

• Apply the desired transformations here and copy them in the Advanced Editor 

• 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 Rows1" = Table.SelectRows(Source, each ([Column3] <> null) and ([Column1] <> "Grand 

Total")), 

    #"Removed Columns" = Table.RemoveColumns(#"Filtered Rows1",{"Column8"}), 

    #"Promoted Headers" = Table.PromoteHeaders(#"Removed Columns", [PromoteAllScalars=true]), 

    #"Unpivoted Columns" = Table.UnpivotOtherColumns(#"Promoted Headers", {"Name", "XLContent.Name", "Data 

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

in 

   #"Unpivoted Columns" 

 



• Create a new column by invoking a custom function: 

 

• Remove unnecessary columns 

 

• Expand the data in the function-call column 

 

2.4 Useful M functions 
Excel.CurrentWorkbook() 

 

Returns Excel objects except worksheets 

 
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) 

 

  



List.split Transforms a number of rows into columns 

 

 
 

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" 

• Import a single Excel file 

• Keep one table (query) and duplicate it 

• Apply transformations in the duplicate and copy the M functions 

• Then insert them in a custom column and use the table name from the preceding column 

 

• 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" 

• 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 

 



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: 

• 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 

• In Advanced Editor, remove the first Source=… step 

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

 
Figure 14 

• Save the query, e.g. as TransformTable 

Use the parameter query 

• Import the folder and transform the data 

• Keep only Content 

• Create a custom column, e.g. GetWorkbookContent, and retrieve the workbook contents: 



 
Figure 15 

• Remove the Content (Binary) column 

• Expand the table and keep only the Data column, because it contains the worksheet contents 

• Add Column > Invoke Custom Function: 

 

 
Figure 16 

• Now pass GetWorkbookContent.Data to our new TransformTable function. 

• 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: 

 

• Excel: create a table and enter the path there 

• Name the table, e.g. tPath 

• Create a new query from this table 

• Drill down into the first cell: 

 

 
Figure 17 

• 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 

 
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): 

• Import the Territories table 

• TIP: Right-click a column > Add as New Query creates a list from that column. Apply this to the 

Country column here. 

• Remove duplicates from this list 

• Home > Manage Parameters > New Parameter: 



 
Figure 18 

• 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: 

 

 
Figure 19 

Finally, refresh the filtered query. 

 

Use parameters in Power BI Desktop: 

 

 
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 

• Load the table into a query 

• Remove the time from the date 

• Insert a new column: =List.Dates([From],Duration.Days([To]-[From])+1,#duration(1,0,0,0)) 

 
Figure 21 

 
Figure 22 

• Expand the List Dates column into rows using the double-arrow icon 

• Remove the From/To columns: 



 
 

 
Figure 23 

 

 

 

 

 

 

 

 

 

 
 

 

 

  



3 Power BI Desktop 
3.1 Data Imports 
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. 

 

 
Figure 36 

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

 

 
Figure 37 

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

Transform data. 

 
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. 

 
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. 

 

 
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. 

 
Figure 40 

 

3.1.2 Interim Report 

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

 

 
Figure 41 



 

3.1.3 Publish Reports 

First, create a free Microsoft account if necessary. When you start Power BI, 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 BI Pro users. They can then view the report either 

online or in the Power BI 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 BI service and select Share: 

 

 
Figure 42 

In the Power BI service, open the report, and then select File > Embed report > SharePoint Online. Copy 

the report URL provided for SharePoint Online. 

In SharePoint: 

• Enable page editing 

• Insert a new page section 

• Add the Power BI web part to the SharePoint page. 

• Select Add report, and then paste the Power BI report URL into the Power BI report link box. 

 

3.1.5 Excel Import with Relationships 

Folder: Excel-CSV-Relation /016-MSPTDA-Excel.xlsx 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. 

 
Figure 43 

In Power Query Editor, select Home > Merge Queries, and then choose the tables to link: dProduct and 

dCategory. Select the matching CategoryID column in each table. 

 



 
Figure 44 

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

case Category: 

 

 
Figure 45 

Select Home > Close & Apply to apply all changes in Power BI. Use the Model button on the left to 

review and edit table relationships. Power BI has created the relationships automatically: 

 



 
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 BI Desktop, select Home > Get data > More, search for SharePoint folder, select the 

connector, and then select Connect. 

 

 
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). 



 
Figure 48 

 

Once the required report has been created, upload it to the Power BI service as usual via 

Home/Publish. 

3.2 Create a Simple Report 
Next, create the following report: 

 

 

 
Figure 49 

Key features of the report: 

• Drill-down in the chart 

• Conditional formatting in all elements (including the card showing 52 million) 

• 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: 

 

 
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: 

 

 

 
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: 

 

 
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: 

 



 
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: 

 

 
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.) 

• Create: FiscalPeriod = "Q"&dDate[FiscalQuarter]&"-"&RIGHT(dDate[FiscalYear];2) 

• 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. 



 
Figure 56 

Next, link the date table to the fact table (fTransactions) in the relationships area: 

 

 
Figure 57 

Finally, it is advisable to right-click and remove any unnecessary columns from the report view: 

 

 

 
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: 

• PrevPeriodTurnover = CALCULATE([Turnover];SAMEPERIODLASTYEAR(dDate[Datum])) 

• Change% = DIVIDE([Turnover]-[PrevPeriodTurnover];[PrevPeriodTurnover];0) 
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3.6.1 Filter for All Pages 

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

 
Figure 60 

 

 

3.7 Create DAX Measures (Aggregates) 
Create explicit measures by selecting Modeling > New measure, for example: 

• Total Units:  

TotalUnits = SUM(fTrans[UnitsSold]) 

• Total COGS:  

TotalCOGS = SUM(fTrans[COGSTotal]) 

• Total Revenue:  

TotalRevenue = SUMX(fTrans;RELATED(dProduct[RetailPrice])*fTrans[UnitsSold]*(1-

fTrans[Discount])) 

• Total Gross Profit 

TotalGrossProfit = [TotalRevenue]-[TotalCOGS] 

• % Gross Profit 

%GrossProfit = DIVIDE([TotalGrossProfit];[TotalRevenue]) 



• Average daily revenue: 

DailyAvgRevenue = AVERAGEX(fTrans;fTrans[UnitsSold]*(1-

fTrans[Discount])*RELATED(dProduct[RetailPrice])) 

 

Select these measures using their checkboxes to obtain: 

 

 
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: 

• Select a visualization 

• Select measures (see Chapter 4.7) using their checkboxes 

• Select fields (table columns) 

• Configure formatting 

 

3.8.1 Matrix (PivotTable) 

 

Use the Matrix visual to insert a PivotTable into 

the report. Then drag the required fields to the 

Rows/Columns/Values containers. 

 

 

 
 

Figure 62 

 

The drop-down arrow for the value field can also 

be used to display percentage shares. 

 
Figure 63 

 



You can then format the visual. Open the Format 

visual pane by selecting the paintbrush icon, 

expand the Grid section, and adjust the text size. 

 

To add data bars, open the drop-down menu for 

the relevant field in the Values well, select 

Conditional formatting, and then select Data 

bars. 

 

Result: 

 

 
Figure 64 

 

 
Figure 65 

 

3.8.2 Column Chart with Drill-Down 

 

Create a hierarchy 

To support drill-down, create a hierarchy 

from Region and SalesRep. In the Data 

pane, drag SalesRep onto Region to 

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. 

 

 

 

 

Conditional formatting 

Open Format visual > Columns > Colors, 

and then select the fx button. 

 
• Based on field: Turnover 

• 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: 

 

 
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. 

 

 
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: 

 

 
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. 

3.8.5.1 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. 

 

 
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 KPI 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. 

 
Figure 70 

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

 
Figure 71 

 

 

Finished report: 



 
Figure 72 

 

3.10 Publish Reports 
First, create a free Microsoft account if necessary. When you start Power BI, 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): 
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To enable drill-down in the chart, create a hierarchy from Year and Month: 

 

 
Figure 74 

Then create a column chart: 

 
Figure 75 

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

Image. 

 

 
Figure 76 

 

  



 

4 Power BI Desktop Advanced 
4.1 Filter Concepts and Filter Propagation 

 
Figure 24 

Details: Introduction to designing reports for filtering - Training | Microsoft Learn 

TIP: Disable the Filters pane by selecting the eye icon: 

 
Figure 25 

In addition, the visual header icons… 

 
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 dynamically using GENERATESERIES(): 

 
Figure 27 

Calculate the percentage class in fSales: 

Prozentklasse = ROUNDUP('fSales-2017'[Discount]/10,2) 

 

 
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: 

 

 
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: 

• Bikes = CALCULATE([Turnover],dProduct[Category]="Bikes") 

• Mountain Bikes = CALCULATE([Turnover],dProduct[Subcategory]="Mountain Bikes") 

• 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: 

 
Figure 30 

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

 
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 BI - YouTube 

 

 

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


4.4.1 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: 
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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])] 

HöchstesDatum 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: 
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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 AI Analyses 

4.7.1 Changes in the Chart 
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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: 
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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 



4.8.2.1 YTD Jan-Jul 

Determine spending from Jan–Jul, with July used here 

Spend YTD Jan-Jul = 

TOTALYTD(SUM(Spend[mGrossMediaSpend]),dDate[Date],MONTH(dDate[Date])<=7) 

 

4.8.2.2 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", 

    "u30"))) 

 

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" 

) 
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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: 
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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() 

        ) 

         

) 
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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): 
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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.) 
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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") 
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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") 
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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) 👉Beginning Power BI DAX Functions 

Tutorial [Full Course] - YouTube 

 

4.8.11 Calculate Capacities 

Folder: Advanced/Auslastung Kapazitäten 

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: 

Verfügbar = 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. 

4.8.12 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]) 
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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 

    )                                                       //zusätzlicher Filter wird hinzugefügt 

RETURN LM  

 

4.8.14 DATATABLE() 

Creates a table but does not allow scalar expressions (calculated values). 

dUserRegions= DataTable("Name", STRING,   
               "Region", STRING   
               ,{   
                        {" User1","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 

    ) 
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Alternatively: 

This Turnover2 = SUMX( 

            FILTER(LastWeek, LastWeek[Week]=2 && LastWeek[Year]=2017), 

            LastWeek[total]  

) 

 

 

4.8.17 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() 

• ALL() returns all records and overrides all other filters. 

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

• 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)) 
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Figure 46 

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

4.8.21 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: 

• Main page shows countries 

• Drillthrough page shows city details, such as turnover by city: 
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Tip: Drillthrough can also be presented using a button: 
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Notes 

• Toggle visual: Swap Power BI Visuals to add FLEXIBILITY in your reports - YouTube 

4.9.2 Bookmarks and Interactions 

Story folder: 1_SwitchVisuals 

Set up a bookmark: 

• Enable the Bookmarks pane 

• Bookmark/Add 

• Data means that filter settings are also saved 

Set up an image action 

• Insert image 

• Format pane: Action, Type: Bookmark 

4.9.2.1 Switch between years and quarters in the visual 
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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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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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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 BI admin portal: 
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4.9.6 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  
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Here, for example, months and their turnover can be selected to visualize the turnover trend: 
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Formatting settings for sparklines: 
 

 

Data settings for sparklines: 
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4.9.9 Ribbon Chart 
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Recommended settings: 

• Zoom slider 

• Data labels 

• If necessary, use a filter to reduce the chart to the key categories 

4.9.10 Decomposition Tree 

Enables detailed analysis of figures or data, for example by: 

• Country 

• Product color 

• Gender 

When the highest or lowest value is selected, the AI function automatically chooses the next 

categories: 
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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: 
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4.9.11 Scatter Chart 

Enables analysis of multiple dimensions, for example  

• Turnover, profit, units, region, and time 

The timeline can even be animated using the Play button. 
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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: 

• Format/Shape: Data Binding, to assign shapes to the data points 

o  

o  
• Multiple Units: ON 

• Value Color: ON -> color setting   

• Power BI formatting settings: Chart Type: Bar 
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Tip: Further breakdown, for example by Legend or Row By Country 

 

4.10 Power BI Service 

4.10.1 Automatically refresh online data (datasets) 

Prerequisite: Store the data in SharePoint. 

• Sign in to the Power BI portal (for example, https://app.powerbi.com). 

• Select the desired workspace  

• For the desired dataset (orange icon), select the ellipsis (three-dot) menu and then Settings: 
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• Under Data Source Credentials, enter the SharePoint credentials: 
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• Under Scheduled Refresh, enable automatic refresh: 
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4.10.2 Set Up the Power BI Data Gateway 

Used to refresh data stored on-premises. 

Download and install the data gateway 

 
Select the settings for the desired dataset: 

 



 
 

Add or manage a gateway connection: 

 

 
 

4.10.3 Import Data from Teams 

• In Teams, go to Files. 

• Select Open in SharePoint. 

• In SharePoint, open the Excel file in the Excel app. 

• In the Excel file, select Info and copy the path. 

• In Power BI, select Get Data > From Web > Basic. 

• Paste the link from the Excel file. 

• Remove "?web=1" from the link. 

• Select OK. 

 

4.10.4 Create a Dashboard 

A dashboard is a collection of visuals from other reports. Create a new one: 
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Report pages can then be added to a dashboard: 
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4.10.5 Analyze Power BI (Portal) Data in Excel 

In the Power BI portal, select the desired project and open the three-dot menu: 
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This establishes an MDX connection to Excel: 
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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 BI Desktop 

to Image URL: 
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Then insert a table visual and use the table containing the image URLs as its data source: 
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Image scaling can be configured in the visual's formatting properties: 
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