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➢ I'm making music from the data!

➢ Power BI and Fabric addict, blogger, speaker...

➢ Father of 2, Barca & Leo Messi fan...

Principal Architect

learn.data-mozart.com 
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What to expect today?
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Scratching under the surface
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Prerequisites

✓ Level 300 – 400 Session

✓ Knowledge of relational databases

✓ Understanding of Power BI and Data Modeling
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Contents at a glance

1. What is VertiPaq?

2. How does VertiPaq store the data?

3. How can we help VertiPaq to get the optimal data model?

4. Demo
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What is a VertiPaq?

✓ Row-store vs columnar databases

✓ Formula engine vs storage engine

Source: The Definitive Guide to DAX, 2nd Edition (M.Russo & A.Ferrari)
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Formula Engine

✓ „Brain“ of Power BI!!!

✓ Understands DAX and translates it

✓ Works in a single thread!

1. ACCEPTS THE REQUEST

2. PROCESS THE REQUEST

4. EXECUTES THE QUERY

3. GENERATES QUERY PLAN
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Storage Engine

✓ „Muscles“ of Power BI !!!

✓ 3 possible options to choose from *

✓ Works in multi-thread !

* 

1. Import mode 2. Direct Query 3. Dual
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Import Mode

✓ Based on VertiPaq

✓ Data stored in-memory as a snapshot

✓ Data is being refreshed periodically
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Direct Query

✓ Data is retrieved from the data source at the query time

✓ Data stored in original source before, during & after the query execution
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Dual Mode

✓ Two versions of the same table

✓ Data is in-memory, but can also be retrieved directly from the source
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Import Mode in-depth

✓ Reads data source

✓ Encodes & compresses data

✓ Establish dictionary

✓ Build relationships

✓ Calculated columns & tables
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How VertiPaq stores the data

✓ VertiPaq is a columnar in-memory database

✓ VertiPaq chooses optimal compression algorithms for each column!
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Encoding Types

1. Value Encoding

2. Hash Encoding (Dictionary)

3. RLE (Run-Length-Encoding)
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Value Encoding

✓ The most desirable

✓ Works exclusively with integers
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Hash Encoding

✓ The most frequent

✓ VertiPaq creates a dictionary!
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Hash Encoding

✓ VertiPaq is practically data type independent!

✓ Data type affects column size – it‘s a myth!!!

✓ Cardinality is the main factor
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RLE (Run-Length-Encoding)

✓ Mapping table with ranges

✓ Highly dependent on the ordering within column

✓ RLE always comes after Hash encoding!
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How VertiPaq “thinks”

HASH Encoding
<>INTEGER

VALUE Encoding

PK
Value 

Range

INTEGER

NARROW

RE-ENCODING!!!
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Choosing optimal algorithm

✓ Cardinality

✓ Data distribution

✓ Number of rows

✓ Column data type
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Understanding relationships

✓ Fast transfer of filters between the tables

✓ Costs depend on cardinality!

✓ Aggregations can help
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Understanding materialization

✓ Related to columnar databases

✓ Datacache temporary storage

✓ Late vs Early materialization
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Understanding aggregations

✓ Help the Storage Engine to work faster

✓ Reducing the number of columns and rows

✓ NOT for optimizing DAX calculations!!!

7.346 rows 45 rows
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DEMO
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Let’s make 
PIZZA…

• Pizza Bread

• Tomato sauce

• Ham

• Cheese

INGREDIENTS
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Let’s go 
shopping…

@DataMozart
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Summary
✓ Keep only necessary columns !!!

✓ Reduce the column cardinality

✓ Keep only necessary rows

✓ Aggregate when possible

✓ Avoid calculated columns!

✓ Use proper data types

✓ Disable Auto Date/Time
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QUESTIONS

Data-mozart.com
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Loved it? Learned something? Tell us! 
Share your feedback in just 1 minute 
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THANK YOU!

Data-mozart.com

@DataMozart
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