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What spurred the idea for this session?
Spoiler Alert: It was (yet) another X discussion



“You should never do [xyz]”

“You always need to [xyz]”

“I won’t even touch a model if it’s not [xyz]”

But why? 

Kurt Buhler - the Goblin behind the Model

It all started with an X, how did it end up like this?

It was only an X, it was only an X

https://data-goblins.com/power-bi/goblin-behind-the-model


Session Objectives



Star Schema ALL the things! (For Power BI)

Convince you to be critical of best practices

Take you through my thought process
Hang on tight! 

Session Objectives



The Data & Architecture



The Data

www.citibikenyc.com/system-data

Public Open Data

Starts June 2013

Information about every trip
Longer than 60 seconds

Only ‘actual trips’

Masterdata
https://i0.wp.com/thenypost.files.wordpress.com/2013/12/citibike1.jpg

http://www.citibikenyc.com/system-data


The Data



The Data





The Architecture

Kimball – Star Schema

OBT
(+ cheating with a few columns)

Files

Shared Semantic Models



The ‘Metrics’

aka “What do I care about?”



The Metrics

Refresh Time

Model Size

(Re)Usability

DAX Complexity

Performance

Cost

Mystery



The Tools



The Tools

Performance Analyzer Pane

DAX Studio

VertiPaq Analyzer

Tabular Editor 2

SSMS Profiler

Visualize Your Refresh

https://docs.microsoft.com/en-us/power-bi/create-reports/desktop-performance-analyzer
https://daxstudio.org/
https://www.sqlbi.com/tools/vertipaq-analyzer/
https://tabulareditor.github.io/TabularEditor/
https://learn.microsoft.com/en-us/sql/tools/sql-server-profiler/start-sql-server-profiler?view=sql-server-ver16
https://dax.tips/2021/02/15/visualise-your-power-bi-refresh/


The Models



Remember when I said ‘No Shortcuts?’

Let’s take a shortcut



Data should be transformed as far 
upstream as possible, and as far 

downstream as necessary.

Matthew Roche, 2021
(The purple haired sword afficionado in a feline themed team)

https://ssbipolar.com/2021/05/31/roches-maxim

https://ssbipolar.com/2021/05/31/roches-maxim


From a previous session



PowerQuery transformations didn’t scale

Led to timeouts, capacity pressure, ..

DAX Calculated Columns/Tables scaled even less

Could you get it to work well? 

Yes, but it would require time, resources, and skill

The Shortcut



Let’s Compare!



Refresh Time



Use Profiler to run a trace

Save it as ‘Trace XML file’

Leverage Phil Seamark - ‘Visualize your refresh’

Compare results and notes

How to measure

https://dax.tips/2021/02/15/visualise-your-power-bi-refresh/


Star Schema – 2020 only



Flat Table– 2020 only



Flat Table was not able to refresh through ‘Refresh Now’ in UI

Memory Footprint exceeded P1 allocation

So I cheated ☺

When increased to P2, refresh timed out after 5 hours

Incremental Refresh was configured for both models

Houston, we have a problem



By default, Power BI creates an Attribute Hierarchy
Adds Model Size, Refresh Time

Mostly used for MDX / Excel PivotTable 

Can be disabled for columns that are not:
Visible

Used in Sort By Column

Used in Hierarchies

https://blog.crossjoin.co.uk/2018/07/02/isavailableinmdx-ssas-tabular/

https://data-mozart.com/hidden-little-gem-that-can-save-your-power-bi-life/

Did you know? 

https://data-mozart.com/hidden-little-gem-that-can-save-your-power-bi-life/
https://data-mozart.com/hidden-little-gem-that-can-save-your-power-bi-life/


Model Size



Model Size (2020)

OBT (Flat)

Star Schema



Model Size (Full)

OBT (Flat)

Star Schema



Relationships need to be materialized

We want to fit as much as possible into Memory (speed++)
Cardinality and Data Type impact this

Business Keys can change over time

How do you want your model to evolve?

https://www.sqlbi.com/articles/costs-of-relationships-in-dax/

https://www.kimballgroup.com/data-warehouse-business-intelligence-resources/kimball-

techniques/dimensional-modeling-techniques/natural-durable-supernatural-key/

https://data-marc.com/2023/05/17/the-hidden-impact-of-keys-in-your-power-bi-data-model/

https://exceleratorbi.com.au/replace-guids-with-a-surrogate-key-for-better-performance/

Let’s talk about relationships..
(Why GUIDs and Business Keys do not work)

https://www.kimballgroup.com/data-warehouse-business-intelligence-resources/kimball-techniques/dimensional-modeling-techniques/natural-durable-supernatural-key/
https://www.kimballgroup.com/data-warehouse-business-intelligence-resources/kimball-techniques/dimensional-modeling-techniques/natural-durable-supernatural-key/
https://www.kimballgroup.com/data-warehouse-business-intelligence-resources/kimball-techniques/dimensional-modeling-techniques/natural-durable-supernatural-key/
https://data-marc.com/2023/05/17/the-hidden-impact-of-keys-in-your-power-bi-data-model/
https://exceleratorbi.com.au/replace-guids-with-a-surrogate-key-for-better-performance/


Default Segment Size goes from 1M to 8M

Keep in mind you can no longer download .pbix

https://learn.microsoft.com/en-us/power-bi/enterprise/service-premium-large-models

https://learn.microsoft.com/en-us/power-bi/enterprise/service-premium-large-models#default-segment-size

https://www.sqlbi.com/tv/explaining-segment-size-in-power-bi-premium-unplugged-29/

https://www.sqlbi.com/blog/marco/2021/06/29/choosing-azure-analysis-services-or-power-bi-premium-for-large-datasets/

Large Model Storage Format

https://learn.microsoft.com/en-us/power-bi/enterprise/service-premium-large-models#default-segment-size
https://learn.microsoft.com/en-us/power-bi/enterprise/service-premium-large-models#default-segment-size
https://www.sqlbi.com/tv/explaining-segment-size-in-power-bi-premium-unplugged-29/
https://www.sqlbi.com/blog/marco/2021/06/29/choosing-azure-analysis-services-or-power-bi-premium-for-large-datasets/


(Re)Usability



Which column do I use? 

Hello, Auto Date/Time!

Need more columns for Time Analysis 

Solution needed for base columns for Measures
Added Duration, Customer Age to Table

Any logic I add to the Model, will be hard to reuse

Also the space for a discussion about Implicit vs. Explicit measures
https://data-mozart.com/understanding-explicit-vs-implicit-measures-in-power-bi/

(Re)Usability

https://data-mozart.com/understanding-explicit-vs-implicit-measures-in-power-bi/


Performance + DAX Complexity





Star Schema (2020) Flat Table (2020)





Star Schema (Full) Flat Table (Full)



Throughout Time - Graph

Star Schema (Full)

Flat Table (Full)



Map per Start Station - Graph

Star Schema (Full)

Flat Table (Full)



Cost



Full Refresh for Flat Table exceeds P1 allowance

Consistently, the Star Schema consumes less CPU
During Refresh

During Ad-hoc queries

During Reporting

Cost



Bringing it all together



Star Schema Flat Table

Refresh Time

Model Size

(Re)Usability

Performance

DAX Complexity

Cost

Overview of Metrics



What about Lucky Number Seven?

Correct Results



Applies to SUMMARIZECOLUMNS only

When using multiple Filters on a single table

AutoExists will treat it as a single Filter

Can lead to WRONG results!

https://www.sqlbi.com/articles/the-importance-of-star-schemas-in-power-bi/

https://www.sqlbi.com/articles/understanding-dax-auto-exist/

https://www.sqlbi.com/tv/auto-exist-on-clusters-or-numbers-unplugged-22/

Have you heard about ‘AutoExists’?

https://www.sqlbi.com/articles/the-importance-of-star-schemas-in-power-bi/
https://www.sqlbi.com/articles/understanding-dax-auto-exist/
https://www.sqlbi.com/tv/auto-exist-on-clusters-or-numbers-unplugged-22/


Data

Credits: https://www.sqlbi.com/articles/understanding-dax-auto-exist/



Credits: https://www.sqlbi.com/articles/understanding-dax-auto-exist/



BONUS: What about a Galaxy? 



Relationships between large tables do not scale well
Especially if they are considered Many to Many and Bi-Directional

Be cautious of surprising results

Look for an approach with Conformed dimensions

Dealing with multiple Fact Tables



Wrap Up



Thanks, @KoVer!



https://learn.microsoft.com/en-us/power-bi/guidance/star-schema

https://guyinacube.com/2021/02/24/why-power-bi-loves-a-star-schema/

https://data-goblins.com/checklists

https://www.sqlbi.com/articles/measuring-the-dictionary-size-of-a-column-

correctly/

https://www.sqlbi.com/articles/the-importance-of-star-schemas-in-power-bi/

https://www.sqlbi.com/articles/power-bi-star-schema-or-single-table/

Resources

https://guyinacube.com/2021/02/24/why-power-bi-loves-a-star-schema/
https://guyinacube.com/2021/02/24/why-power-bi-loves-a-star-schema/
https://data-goblins.com/checklists
https://www.sqlbi.com/articles/measuring-the-dictionary-size-of-a-column-correctly/
https://www.sqlbi.com/articles/measuring-the-dictionary-size-of-a-column-correctly/
https://www.sqlbi.com/articles/the-importance-of-star-schemas-in-power-bi/
https://www.sqlbi.com/articles/power-bi-star-schema-or-single-table/


Slides can be found at :

https://github.com/BenniDeJagere/Presentations/{Year}/{Date}_{Event}





Thank you
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