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Unified Data
Structured, Unstructured, 

Real-Time, Graph
Fabric IQ
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Semantic Models

Business Intelligence

Unified Data
Structured, Unstructured, 

Real-Time, Graph

Fabric IQ
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Semantic Models
Grounding AI in trusted business knowledge

Azure DataverseAWS S3 GCP Databricks Snowflake On-Prem

OneLake

Semantic Models

Lakehouses Databases Warehouses Eventhouses

Expertly curated repositories 
of business data and metrics

Industry rush toward unified 
semantic layers as key AI enabler

35M+ users regularly 
using semantic models
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Direct Lake 

Direct Lake on OneLake (new)

Compatible with OneLake Security

Multi source, multi storage mode
Import+DQ+Direct Lake composite models

Incompatible with SQL views
Add views as Import or DQ

Most modeling features
Calculated tables+columns coming soon!
Strong relationships

Best Direct Lake query plans

Direct Lake on SQL

Compatible with SQL Security
Fallback to DirectQuery

Single source, single storage mode

Claims to work with SQL views
But falls back to DQ
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Direct Lake 

Direct Lake on OneLake (new) Direct Lake on SQL
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Demo
Direct Lake on OneLake composite model
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Fundamentals & Lessons Learned
What we've learnt from enterprise Direct Lake 

deployments
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The Question Every Enterprise Asks

• You've built your Lakehouse

• You've got your delta tables

• Now you want a semantic model on top

What do you need to know to set yourself up for success?
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Three Performance Dimensions

• Cold cache paging — how long to page columns into the model?

• Model size — how big does it get? (determines your Fabric SKU)

• DAX query compute — how much compute to scan those columns?

Example: if your columns combined are ~70 GB,
you can't use Fabric F64 — you'll need a much larger capacity
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Three Things That Influence All of These

• Cardinality

• V-Order

• Data Layout

Get these right and you set yourself up for success

Get them wrong and performance will suffer
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1. Cardinality

The number of unique values in a column

Low cardinality (e.g. Country, Status, Category):
Pages in fast, small memory footprint
Even with billions of rows

High cardinality (e.g. Transaction ID, Timestamp, GUID):
Slower to page in, more memory consumed
More compute for DAX queries to scan
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Cardinality — What Can You Do?

• Review data types 
• avoid float/double when you don't need precision
• e.g. 7.45 instead of 7.4523462734

• Consider splitting high-cardinality columns
• e.g. DateTime split into separate Date and Time columns

• Remove columns you don't need in the model

• Use Delta Analyzer to identify the worst offenders before you build
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2. V-Order

Microsoft-proprietary optimization for Parquet files
Uses the same compression algorithms as Power BI Import mode

V-Ordered Delta tables:
Smaller on disk (less I/O for all workloads)
Faster to page into Direct Lake
Less compute for DAX queries

Only Fabric processing can apply V-Order
This is why using Fabric tooling matters
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CSV Parquet Parquet with 
V-ORDER

880GB 268GB 84GB

Sales Data (162 tables)

x3.2 Less I/O for all 
workloads

Priorities : V-Order
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V-Order — The Numbers

Microsoft Sales Data (162 tables)

CSV:                         880 GB
Parquet:                    268 GB
Parquet with V-Order:        84 GB

3.2x less I/O for all workloads     

….. But should we apply V-Order everywhere?
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Seamarks V-Order Maxim

V-Order Benefit= # Reads  /  # Writes
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Seamarks V-Order Maxim

Bronze / Silver layers:
Written once, read once or twice
Ratio is low, V-Order cost outweighs benefit

Gold layer / semantic model source:
Written occasionally, read by every DAX query
Ratio is very high, V-Order benefit is massive

The higher the number, the more benefit you get from V-Order
DAX queries count as reads — they page V-Ordered data into memory
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Configure resource profiles

•Configure per environment

Create a new environment or edit an existing one.

set spark.fabric.resourceProfile to one of the following values:
writeHeavy
readHeavyForPBI
readHeavyForSpark
A custom profile name

Configure at runtime

spark.conf.set("spark.fabric.resourceProfile", "readHeavyForSpark")
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3. Data Layout

Some writes can produce lots of tiny Parquet files
Depends on how often you update the upstream source
Frequent intraday updates can produce many small files

Why it matters for Direct Lake:
More files = more overhead when paging
Fragmented rowgroups impact scan performance

Direct Lake works on any delta table
But performance depends on how the data is laid out
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Data Layout — The Gold Layer Pattern

Create a layer optimised for Direct Lake:
Consolidated files (fewer, larger Parquet files)
Run OPTIMIZE() regularly
V-Order applied by Fabric processing

Point your semantic model at the final layer

Important: only do this where performance is critical
Don't over-engineer models that don't need it
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How Do I Check All of This?

• Cardinality per column?

• V-Order status?

• File and rowgroup layout?

• Estimated model size?

Delta Analyzer
Available in Semantic Link Labs (Fabric Notebooks)
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Delta Analyzer

Point it at a delta table in your Lakehouse

It reports:
Column cardinality (find the worst offenders)
V-Order status (is it applied?)
File and rowgroup layout (fragmentation?)
Estimated semantic model size
DQ fallback risk (will you hit guardrails?)

Check your data BEFORE you build your model -Works over shortcuts
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Demo
Delta Analyzer
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A Pattern Worth Considering

Direct Lake over OneLake enables composite models

Dimension tables in Import mode
Small, lightweight, always hydrated
No paging delays
Easy to extend with calculated columns

Fact tables in Direct Lake mode
These are the large tables
This is where Direct Lake's paging model shines

Focus your optimisation effort on the fact tables
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Performance Tip!
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•Partition your Fact Delta Table by DakeKey
•Do this in the lake house
• Just for the Delta Table used by the Semantic Model
•Use the FK column used to connect to Date Dimension

•Keep your eye on guardrails!!

Partition Lakehouse table by DateKey
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Partition Lakehouse table by DateKey
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V-Order No V-Order Partitioned (V-Order)

Query 1

Total Time 223 863 47

FE CPU 1,449 12,840 550

Query 2

Total Time 1,594 2,891 94

FE CPU 11,890 39,125 1,070

Query 3

Total Time 4,817 4,729 5,851

FE CPU 29,937 43,933 42,523

Performance numbers – Warm Cache
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Why This Matters More Than Ever

Semantic models ARE your AI-ready data layer

Clearly defined metrics and KPIs
Business-friendly object names
Inferred relationships

AI can look across semantic models
A well-structured model isn't just good for reports
It's the foundation for trustworthy AI answers
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What You Can Try on Monday

Three things to check:
1. Cardinality — find and address high-cardinality columns
2. V-Order — make sure it's applied (use Fabric tooling)
3. Data layout — consolidate fragmented files (OPTIMIZE)

One tool to check them all:
Delta Analyzer (Semantic Link Labs)

One pattern to consider:
Import dims + Direct Lake facts
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Questions?
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Sound off. 
The mic is all yours.
Influence the product roadmap. 

Join the Fabric User Panel 

Share your feedback directly with our 
Fabric product group and researchers. 

https://aka.ms/JoinFabricUserPanel

Join the SQL User Panel

Influence our SQL roadmap and ensure 
it meets your real-life needs

https://aka.ms/JoinSQLUserPanel
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How was 
the session? 

Complete Session Surveys in 
                for your chance to WIN 

PRIZES!
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