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• The information contained in this presentation, and the associated files provided to you as part of your 
training is for your personal use.  Please do not distribute

FILES PROVIDED INCLUDE

• Contents of the training files folder

• Copy of this presentation

If you find value in this course, we would appreciate you recommending the course to your colleagues.
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Why Power BI is So Great
Data Capacity Accessible* to Excel Users

* But you will likely need some formal learning to get started

Focuses on Reuse Works over multiple tables

Speed
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Yet Power BI is Deceptive

Reports

Analytics
Dashboards

Charts

What you see

What you need to learn

Data Selection
Data Cleaning

Business Logic

Master Data Management

Tables
Relationships

Data 
Modelling

DAX 
Language

Power Query

M Language

Data
Shape
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Four Stages of Self Service BI

Acquisition Modelling Visualisation Sharing

Power Query Power Pivot    Analysis Services Pivot Tables     PBI Visuals   PowerBI.com

Power BI
DB

Any 
Source

1 23 4
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Introduction to Adventure Works
Sample Database
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Subtotal: $ 2,507.03

Total ex tax: $ 2,507.03

Tax (8%): $ 200.56

Total Inc tax: $ 2,707.59

573 Touring-1000 Blue, 46 $ 2,384.07

541 Touring Tire $ 28.99

530 Touring Tire Tube $ 4.99

214 Sport-100 Helmet, Red $ 34.99

488 Short-Sleeve Classic Jersey, S $ 53.99

Tax Invoice / Receipt
Adventure Works

OrderNo.: SO57418 4/11/2003

Bill To: Jon Yang

Australia

Description Amount

Cust No.: 11000

Item

Adventure Works – Sales Table

Introduction to Adventure Works*

*simplified version
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Totalling the Adventure Works Sales Data

Order Quantity Unit Price Extended Amount

3 $3.00 $9.00

2 $4.00 $8.00

1 $6.00 $6.00

Total Sales
$23.00

Total Quantity
6
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Introduction to Building Reports
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Data Visualisation
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Adding Logo and Title to Report

© Skillwave Training

Content Created by

Adding a Visual to the Report
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Visual Fields Options & Tooltips
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Adding a Visual using Q&A Feature
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Visual Headers
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Data Hierarchies
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Formatting Features
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Repurposing an Existing Visual
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Cross Filtering
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Slicers and Filters
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Adding a Visual to Display a Single Value
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More Formatting Features
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Adding a Visual from Visualizations Pane
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Analytics Features in Power BI
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AI Capability of Power BI
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Bookmarks and Buttons
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Build a Report
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Summary - Building Your First Report
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Summary
• Opened a desktop file
• Covered a cross section of different visuals
• Drill through hierarchies
• Understanding Slicers and Filters
• Repurposing Visuals
• Cross filter interactions
• Date hierarchies
• Analytics Features
• Explain the Increase
• Bookmarks
• Buttons
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Creating a New Report in the Same Workbook
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Visual to Display Top 20 Customers
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Conditional Formatting
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Build another Report
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Drill through Report
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Build a Drill Through Report
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Bookmarks and Buttons Revisited
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Tool Tip Report (Custom Tool Tips)
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Custom Tool Tips
Steps to create a tool tip

1. Create a new blank page and 
rename as desired

2. Format\Page Information\Tooltip\On

3. Format\Page Size\Type\Tooltip
4. View Menu\Page View\Actual Size

5. To control Tooltip
1. Push: Drag column to the 

Fields\Tool Tip Fields area.

2. Pull: Go to a visual and edit the tooltip 
settings to point to the tooltip report
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Mobile Layout
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An Introduction to Sharing Power BI Reports
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Sharing
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Workspaces in Power BI.com
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Workspaces in PowerBI.com

PowerBI.com (Power BI Service)

My Workspace

Personal use
Personal sharing

Workspace 1
Production 
collaboration

Power BI App 1
Production sharing

Workspace n
Production 
collaboration

Power BI App n
Production sharing 
with consumers

Desktop

PBIX file 1

Desktop

PBIX file n

My Workspace

Personal use
Personal sharing

Workspace 1
Production staging
+ collaboration with 
others to edit and 
develop reporting

Power BI App 1
Production sharing 
with consumers

Workspace n
Production staging 
+ collaboration with 
others to edit and 
develop reporting

Desktop

PBIX file 1

Desktop

PBIX file n
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My Workspace for Personal Use and Personal Sharing
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Creating a Group Workspace
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Creating Reports in Power BI.com
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Editing Reports in Power BI.com
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Providing Access to Group Workspace
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Importing PBIX Files into Power BI.com
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Introduction to Dashboards in Power BI.com
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What is a Dashboard in PowerBI.com?

PBIX File PBIX File PBIX File

Dashboard 1 Dashboard n

PowerBI.com

dataset dataset dataset

Reports/VisualsReports/Visuals`Reports/Visuals`
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Creating Dashboards
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Importing Excel Files into Power BI.com

© Skillwave Training

Content Created by

Quick Insights
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Analyze in Excel
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Adding Comments to Reports
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Subscribing to Emails
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Bookmarks in Power BI.com
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Power BI.com - Other Important Features
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Creating and Sharing 
Power BI Workspace App
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Mobile App
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Introduction to Power Query
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Data Acquisition
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Data that needs Cleansing File Consolidation Exercise

Power Query (Get Data)

63

64



Power BI for the Business Analyst

33

© Skillwave Training

Content Created by

Cleansing Data Using Power Query
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Visualising the Cleansed Data
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Reshaping the Data for Accurate Visualisation
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Visualising the Reshaped Data
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File Consolidation Using Power Query
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Visualising the Consolidated Data
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Power Query Resources
• Power Query Training

• http://skillwave.training

• Review of Ken and Miguel’s book
• http://exceleratorbi.com.au/m-is-for-data-monkey-book-review/

• Blog Articles
• https://exceleratorbi.com.au/combine-excel-workbooks-power-query-method-1/

• https://powerpivotpro.com/2015/07/consolidated-worksheets-with-power-query/

• https://exceleratorbi.com.au/build-reusable-calendar-table-power-query/

• https://exceleratorbi.com.au/understanding-power-query-combine/
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Review of the Four Stages of Self-Service BI
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Review of the Four Stages of Self Service BI

Acquisition Modelling Visualisation Sharing

Power Query Power Pivot    Analysis Services Pivot Tables     PBI Visuals   PowerBI.com

Power BI
DB

Any 
Source
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Introduction to Data Modelling
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What is Data Modelling?

• Deciding which data to load

• Deciding in which tables and 
columns to put the data

• Creating relationships between 
tables (VLOOKUP Replacement)

• Applying business logic to the data 
to create measures

• Assigning meaningful business 
names

• Applying suitable formatting

Objective:  Allow easy access to insights 
without writing a new query every time.

© Content for Training Participants Only

Data Modelling
One Table or Many Tables?

Flat Single Table Multiple Related Tables
Date Sales Customer Product Territory

Star Schema is the Optimal Structure

http://exceleratorbi.com.au/the-optimal-shape-for-power-pivot-data/

Recommended (by Jeffrey) for basic, simple models only
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Thinking of Data in Tables
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A Table is a Two Dimensional Object A Scalar is a Single Value

• Examples of scalars

• 24

• 5-Jan-2015

• TRUE

• Some text

• A scalar can be placed in a single 
cell in Excel

Tables and Scalars

A scalar tells you 1 piece of information whereas a table contains lots of information but 
it needs to be ‘extracted’ from the table. 
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A Table is a Two Dimensional Object Insights

• How many customers

• How many male and female 
customers

• Total income

• Average income per customer

• Etc 

What insights can we find in this table?
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Review of Adventure Works Sample Database
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Subtotal: $ 2,507.03

Total ex tax: $ 2,507.03

Tax (8%): $ 200.56

Total Inc tax: $ 2,707.59

573 Touring-1000 Blue, 46 $ 2,384.07

541 Touring Tire $ 28.99

530 Touring Tire Tube $ 4.99

214 Sport-100 Helmet, Red $ 34.99

488 Short-Sleeve Classic Jersey, S $ 53.99

Tax Invoice / Receipt
Adventure Works

OrderNo.: SO57418 4/11/2003

Bill To: Jon Yang

Australia

Description Amount

Cust No.: 11000

Item

Adventure Works – Sales Table

Introduction to Adventure Works*

*simplified version
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Totalling the Adventure Works Sales Data

Order Quantity Unit Price Extended Amount

3 $3.00 $9.00

2 $4.00 $8.00

1 $6.00 $6.00

Total Sales
$23.00

Total Quantity
6
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Introduction to Loading Data
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Loading Data

Join TablesImport data from Excel

http://xbi.com.au/training_files  

Compression
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Loading Data
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Two Types of Power BI Tables
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Concept:  Data tables vs. Lookup tables

 Contain the “transactions”
 Sales, Budget, Inventory, etc.
 Sometimes called “fact” tables
 Measures tend to come from data tables
 Can contain many millions of rows
 Each ID column can have multiple entries

Data Tables
 Tend to have fewer rows than data tables
 Columns tend to have “Words” rather than “Numbers”
 Calendar, Customers, Stores, Products, etc.
 Sometimes called “dimension,” “reference,” or “master” 

tables
 Row, Column, Report Filter, and Slicer fields
 Must have a unique ID column

Lookup Tables

© Content for Training Participants Only

Concept:  Data tables vs. Lookup tables

Data Tables Lookup Tables
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Relationships in Power BI
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Data Compression
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Default Aggregations in Power BI
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Star Schema

Lookup 
Table

Data Table

Lookup 
Table

Lookup 
Table

Lookup 
Table

Lookup 
Table

1

1

1 1

1
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Planning Your Data Model
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First Create a High Level Model Plan

Who What When Where

Transactions
The training data is prepared for you.  
When you do it yourself with your 
own data, you will need to start with 
a high level plan for your data 
structure.

1. Review the transactions
2. Remove repeating columns
3. Ask

1. Who
2. What
3. When
4. Where

4. Load the tables
5. Join the tables
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Best Practices and Tips
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Best practice notes & tips
• Aim for single noun names for your tables

• Sales

• Products

• Customers etc

• Remove prefixes (eg dim, fct) from your table names

• Only bring in the columns of data you need

• Place your lookup tables at the top, and the data tables 
underneath. 

• Resize default fonts https://exceleratorbi.com.au/changing-
defaults-in-power-bi/

https://exceleratorbi.com.au/best-practices-power-pivot-power-query-power-bi/
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Measures and Calculated Columns
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Writing DAX Formulas, and Why?

Portability and ReuseCalculated ColumnsMeasures
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Compare:  Calc Columns vs Measures

• Must have a column to use in 

row/column/filter/slicer.

• Results are pre-calculated and stored

• Take up memory and disk space.

Calculated columns: Measures:

• Can only be used in the Values area 

of a visual.

• Never pre-calculated, always built on 

the fly.

When in doubt, use a measure in preference to a calculated column
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DAX Functions
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New DAX Functions

• DISTINCTCOUNT (   )

• COUNTROWS (  )

• DIVIDE( )

1. Good Calculated Column.pbix
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Why to Write DAX Formulas?

101

102



Power BI for the Business Analyst

52

© Skillwave Training

Content Created by

Practice Exercises
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Some exercises for you
Create the following measures

[Total Customers] in our customer 
database

• Tip - Use the customer table

[Total Customers that Purchased]

• Tip – use the Sales table, not the 
Customer table

Only use the functions we have learnt 
so far today:

SUM, DISTINCTCOUNT 
COUNTROWS, DIVIDE

For those customers that have actually 
purchased - don’t use AVERAGE()

[Avg Invoices per Customer that 
Purchased]

[Avg Sales per Customer that Purchased]
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Answers to Practice Exercises
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Answers to exercises
Total Customers = 

COUNTROWS(customers)

Total Customers that Purchased = 
DISTINCTCOUNT(Sales[customerkey])

Average Invoices per Customer that Purchased =  
DIVIDE( [Total Invoices] , [Total Customers that Purchased])

Average Sales per Customer that Purchased = 
DIVIDE( [Total Sales] , [Total Customers that Purchased])
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Accurate Visualisation of Data Insights 

© Content for Training Participants Only

Answers to exercises
What is going on here?
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Filter Behaviour
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Bidirectional Filtering
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The CALCULATE Function
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Multiple tables and CALCULATE 

• Leveraging multiple tables in a single 
model

• CALCULATE () – your new best friend

• Debugging your DAX Formulas

2. Simple Functions.pbix
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The CALCULATE ( ) function

Changing the natural filter behaviour* of a visualisation

* Technical term is “filter context”
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CALCULATE() 
The most important function in DAX (it can change the natural filter behaviour) 

=CALCULATE(<measure expression>, <filter1>, <filter2>,…)

Zero, 1 or more filters

<simple filter>
Table[Column] = <fixed value>

<table filter>
eg: Products
eg: ALL(Products), FILTER( )

CALCULATE() can add, remove, or modify filters, then it 
re-runs the filter propagation engine.
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Function:  CALCULATE()
=CALCULATE(<measure expression>, <filter1>, <filter2>,…)

<measure expression>
Name of an existing measure, or formula that is valid for a measure
eg:  [Total Sales]
eg:  SUM(Sales[ExtendedAmount])

<simple filter>
A simple filter expression like Table[Column] = <fixed value>
eg: Products[Category]=“Bikes”, Calendar[Year]=2003
eg: SalesTable[ExtendedAmount]>=100

or <table filter>
eg: Products
eg: ALL(Products), FILTER( )

Operation
Like SUMIF(), but more like “anything IF” 
Modifies the filter context, but ONLY for this measure!
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Debugging Your DAX Formulas
6 Step Process
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Debugging Your DAX 
Formulas

The 6 Step Process
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Walkthrough of Live Examples
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Thinking like the Power BI engine
(aka “troubleshooting your formulas”)
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Filter Behaviour Revisited
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Filter Calculation
First Second
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Filters

First
Apply Filters

Then
Calculate 
Expression

Territory[Country]=“Australia”
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Filters

First 
Apply Filters

Then 
Calculate 
Expression

Territory[Country]=“Australia”

Products[Category]=“Bikes”
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Filters

First 
Apply Filters

Then 
Calculate 
Expression

Territory[Country]=“Australia”

CALCULATE([Total Sales],                                             )Products[Category]=“Bikes”
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Filters

First 
Apply Filters

Then 
Calculate 
Expression

Products[Category]=“Accessories”

CALCULATE([Total Sales],                                             )

Products[Category]=“Accessories”

Products[Category]=“Bikes”
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Key Points
=CALCULATE(

[Total Sales],
Products[Category] = “Bikes”

)

Replaces the filter from the visual with a new filter.

=CALCULATE(
[Total Sales],
KEEPFILTERS(Products[Category] = “Bikes”)

)

Keeps the filter from the visual and adds a new filter.

125

126



Power BI for the Business Analyst

64

© Skillwave Training

Content Created by

KEEPFILTERS Function
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Percentage of Totals Problem
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Measures cont. 

ALL(), percentage of totals, and "cancelling filters" 
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The ALL Function
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CALCULATE() 
The most important function in DAX (it can change the natural filter behaviour) 

=CALCULATE(<measure expression>, <filter1>, <filter2>,…)

Zero, 1 or more filters

<simple filter>
Table[Column] = <fixed value>

<table filter>
eg: Products
eg: ALL(Products), FILTER( )

CALCULATE() can add, remove, or modify filters, then it 
re-runs the filter propagation engine.
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Alternatives in Using ALL Function
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Enhancing the Readability of the Data Model
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Practice Exercises
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Exercises for you
Create some new measures to produce the 
following table

If you finish the first one (tricky)
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Answers to Practice Exercises
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Exercises for you
Create some new measures to produce the 
following table

If you finish the first one (tricky)

Total Sales to All Customers 
= CALCULATE([Total Sales], All(Customers))

% of All Customer Sales
= DIVIDE ([Total Sales], [Total Sales to All Customers])

Total Sales to All Regions
= CALCULATE([Total Sales], All(Territory[Region]))

% of All Region Sales
= DIVIDE ([Total Sales], [Total Sales to All Regions])

© Skillwave Training
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Introduction to Time Intelligence
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Time Intelligence
• Introduction to Time Intelligence: 

Date/Calendar Tables 

• Running totals such as Year to Date 

• Change versus Prior Month/Year Etc. 
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Three Types of Time Intelligence
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3 Types of Time Intelligence

• Automatically creates a 
calendar table for every 
date field.

• Easy to get started but 
limited capability.

• Can make your files 
really large.

• You must have a calendar 
table, but can be any 
granularity.

• Most flexible and can do 
anything you want.

• Hardest to learn, but you 
can learn it.

Auto Time Intelligence Inbuilt Intelligence Custom Intelligence

• You must have a day level 
calendar table in your data 
model.

• Only works with standard 
calendar.

© Skillwave Training
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Rules of a Date Table
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Rules of a date table

• Must have a calendar table

• Calendar table must have contiguous date range 
• Don’t skip any days

• Good date tables 
• Have all the columns that you will want to use in your filters and formulae.

• Have numeric sort columns to control the way text is displayed

• Gregorian Calendar only (not 445)
• Can have any financial year you specify

http://exceleratorbi.com.au/power-pivot-calendar-tables/

Rules only apply if you want to use inbuilt Time Intelligence
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Removing Aggregations on Calendar Columns
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Sorting Calendar Values
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Auto Time Intelligence
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Running Totals
TOTALYTD Function
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Change vs Prior Year/Month
SAMEPERIODLASTYEAR and DATEADD Functions
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The FILTER Function
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Time for a new function

FILTER(  )
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function:  FILTER()

<table expression>
• Name of a table, or formula expression that evaluates to a table
• ex:  Calendar
• ex:  VALUES(Calendar[Year])
• ex:  ALL(Calendar[Year])

<single rich filter test>
• Anything that evaluates to True or False
• ex: [Total Sales Measure] < 50
• ex : SUM(SalesTable[ExtendedAmount]) > BudgetTable[Column1]
• ex : NOT(ISBLANK([Total Sales Measure]))
• ex : Table[Column1] <= Table[Column2] * 1.1
• ex: [Total Sales Measure] < 50 && [Total Sales Measure] > 0

Operation
• Steps through every row (or value) in <table expression>
• Evaluates <rich filter test> at each step, in the context of that current row/value
• Only keeps rows that return True

FILTER(<table expression>, <single, rich filter test>)

© Content for Training Participants Only

CALCULATE() 
The most important function in DAX (it can change the natural filter behaviour) 

=CALCULATE(<measure expression>, <filter1>, <filter2>,…)

Zero, 1 or more filters

<simple filter>
Table[Column] = <fixed value>

<table filter>
eg: Products
eg: ALL(Products), FILTER( )

CALCULATE() can add, remove, or modify filters, then it 
re-runs the filter propagation engine.
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Filter Function is like a Calculated Column
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The FILTER( ) function

You can consider the FILTER() function as being like a 
virtual calculated column
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FILTER Function Pattern to get Business Insights
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Counting things that didn’t happen

Back to Power BI
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Introduction to Multiple Data Tables
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Multiple Data Tables

• Add a second table of data

• Join the tables

• Create measures to derive 
business insights
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Loading and Connecting a Second Data Table
Data Tables Connected to Common Lookup Tables
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Deriving Business Insights from 2 Data Tables
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What-if Analysis in Power BI

© Content for Training Participants Only

What If Analysis

• Create a user input slicer

• Change the results in the 
report based on user input
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Changing Filter Behaviour to Display the Results
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Using Single Value to Display the Results
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Chart Title and Values based on the Selected Measure
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The SWITCH() 
Function
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Setting up the Chart
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Displaying Short Month Name
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Setting up the Chart - Contd.
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SELECTEDVALUE Function
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The SWITCH Function
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Harvester Measure
Dynamic Chart Title
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Next Steps
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Thanks for learning from me
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What Next?

• Apply your skills in your 
business scenarios

• Practice for 6 – 18 months

• Enrol to my Advanced Dax 
course
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