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Nice to meet you, Where you been?

I could show you incredible things

https://commons.wikimedia.org/wiki/File:Taylor_Swift_The_Eras_Tour_Speak_Now_Set_Era_(53109881680).jpg

Section 1:

The Vertipaq Engine

https://commons.wikimedia.org/wiki/File:Taylor_Swift_The_Eras_Tour_Speak_Now_Set_Era_(53109881680).jpg
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Oops I Did It Again

Section 2:

https://upload.wikimedia.org/wikipedia/commons/3/31/Britney-Spears_Boys.jpg

Common Gotchas

https://upload.wikimedia.org/wikipedia/commons/3/31/Britney-Spears_Boys.jpg
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Gotta Make You Understand

Section 3:

https://commons.wikimedia.org/wiki/File:Rick_Astley_Tivoli_Gardens.jpg

Learning More

https://commons.wikimedia.org/wiki/File:Rick_Astley_Tivoli_Gardens.jpg
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Disclaimer

The various generic algorithms employed are well-

known and describe, to a useful level, how the 

internals operate allowing us to build better models.

I love my job, no spoilers today

The exact algorithms and implementation of 

Fabric & Power BI are proprietary.
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Storage Engine
Data Retrieval 

DAX/MDX Calculations 

Formula Engine

Vertipaq

In-memory columnstore

xmlSQL

Direct Query

SQL etc

Request Processor + Query Plan Executor

MDX / DAX Queries

Refresh

Data

Store

Data Sources
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Row vs Column Store

Cost

$17.23

$21.37

$19.88

$18.76

$9.50

Product

Cheese

Cheese

Cheese

Cheese

Not-Cheese

Invoice

10123

10673

11086

10734

10967

ID

1

2

3

4

5

5 10967 Not-Cheese $9.50

4 10734 Cheese $18.76

3 11086 Cheese $19.88

2 10673 Cheese $21.37

ID Invoice Product Cost

1 10123 Cheese $17.23
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Compression – Value Encoding

Invoice

0

550

963

611

844

Invoice

10123

10673

11086

10734

10967

14 bits 10 bits

-10123

Value Encoding
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Compression – Dictionary Encoding

Hash (Dictionary) Encoding

Product

0

0

0

0

1

ID Product

0 Cheese

1 Not-Cheese
Product

Cheese

Cheese

Cheese

Cheese

Not-Cheese
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Compression - RLE

Run Length Encoding
Product Count

0 4

1 1

Product

0

0

0

0

1

ID Product

0 Cheese

1 Not-Cheese
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Vertipaq Storage

DataDictionary

All Together

ID Product

0 Cheese

1 Not-Cheese

Product Count

0 4

1 1

Product

Cheese

Cheese

Cheese

Cheese

Not-Cheese

68 Bytes 37 Bytes
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OneLake
Data Storage 

SQL EndpointDelta Parquet (v-order)

Storage Engine
Data Retrieval 

Direct Query

SQL 

etc

Vertipaq

In-memory columnstore

xmlSQL

Refresh

Data

Store

Transcode

Direct Lake – Vertipaq Native Delta Storage
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Exploring Vertipaq – A Demo!
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Oops I Did It Again - Gotchas

Trying to Store Everything

Types / Precision

Column Splits

Date and Time

Transaction IDs, Invoice Numbers etc

Auto DateTime

Believing DMVs
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Gotta Make You Understand - Learning

The Definitive Guide to DAX – 2nd Edition

Data reduction techniques for Import modeling - Power BI | Microsoft Docs

https://docs.microsoft.com/en-us/power-bi/guidance/import-modeling-data-reduction

Performance Tuning of Tabular Models in SQL Server 2012 Analysis Services | Microsoft Docs

https://docs.microsoft.com/en-us/previous-versions/sql/sql-server-2012/dn393915(v=msdn.10)

Best practice rules to improve your model's performance | Microsoft Power BI Blog
https://powerbi.microsoft.com/en-us/blog/best-practice-rules-to-improve-your-models-performance/

https://learn.microsoft.com/en-us/fabric/data-engineering/delta-optimization-and-v-order
Delta Lake table optimization and V-Order - Microsoft Fabric | Microsoft Learn

DAX Studio https://daxstudio.org/

Bravo https://bravo.bi/

https://www.sqlbi.com/books/the-definitive-guide-to-dax-2nd-edition/
https://docs.microsoft.com/en-us/power-bi/guidance/import-modeling-data-reduction
https://docs.microsoft.com/en-us/previous-versions/sql/sql-server-2012/dn393915(v=msdn.10)
https://powerbi.microsoft.com/en-us/blog/best-practice-rules-to-improve-your-models-performance/
https://learn.microsoft.com/en-us/fabric/data-engineering/delta-optimization-and-v-order
https://daxstudio.org/
https://bravo.bi/
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Questions?
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File:Taylor Swift The Eras Tour The Folklore Set Era (53108930417).jpg - Wikimedia Commons

https://commons.wikimedia.org/wiki/File:Taylor_Swift_The_Eras_Tour_The_Folklore_Set_Era_(53108930417).jpg
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