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Become a 
Fabric Analytics Engineer

aka.ms/FabricCareerHub 

Become eligible for a free Microsoft Certification exam by completing 
one of the 4 challenges in the Microsoft Learn AI Cloud Skills Challenge.

Discount on 
DP-600 Exam

L I M I T E D  T I M E  O N LY

100%
OFF



Community Lounge Meet Ups
Check Whova for official meetups with user 
group leaders, MVPs, Super Users and more!

Meet Speakers & the Product Group
Check Whova for the full schedule of speaker Q&A and 
PG meet & greets in the Community Lounge.

aka.ms/FabricCommunity
Ask and answer questions in 
the Fabric Community forum

aka.ms/FabricUserGroups
Find a user group in your area 
or to match your interests

Microsoft Fabric Community Conference 20243

Engage with the 
Fabric Community…
there’s something 
for everyone!



Session feedback surveys
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Simply go to the Whova App on your smartphone

Scroll down on the Microsoft Fabric Community Conference
Homepage to ‘Additional Resources’ to click ‘Surveys’

Click Session Feedback

Scroll down to find this session title

Complete the session feedback survey

Finally, click ‘Submit’

We really want to hear from YOU!
In the pursuit of making next year’s Microsoft Fabric Community Conference 
even better, we want to hear your feedback about this session.
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Here’s how easy it is!
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Aggregations & 
optimization

DirectQuery for real-
time access

The analytics engine 
& enterprise 
capabilities

How much data?

Reducing project 
data size

Parameters & 
incremental refresh

Fabric & Direct Lake 
scenarios

Multiple report types 
& drillthrough 
scenarios
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Enterprise BI with Power BI and Microsoft Fabric

Power BI is not just for self-service reporting. It is a highly scalable data analytics platform that 
can handle large volumes of data at scale to create analytical and operational reports. Fabric 
takes Power BI next-level with Direct Lake and Gen2 Dataflows. This session will demonstrate 
Power BI for the enterprise and help you plan and design solutions with interactive, fast data 
refresh, and even real-time reporting for the entire business. Take a journey and learn to use the 
Power BI with Fabric to achieve the best of both worlds: performance and scale.

Can we use Power to deal with real-time data sources, very large tables, and transactional 
details? Yes, but it requires some planning and proper design. Out of the box, Power BI is super-
fast with moderate data volumes and data schemas optimized for analytic reporting. How big is 
your data? Millions or billions of rows? Gigabytes or terabytes? - we can handle that.

Moving beyond the basics, learn to use Direct Lake, and DirectQuery alongside in-memory 
Import mode in composite models to access very large tables with real-time results; models and 
reports that combine interactive "dashboard-style" reports and drill-through to transactional 
details. 

What’s this about?



The Business Intelligence Process
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Transform Model Calculate Visualize Publish ManagePlan Get Data



▪ Power BI natively is optimized for analytical reporting, not for transactional reporting

▪ …BUT we CAN manage very large datasets and transactional details using the right 
features

▪ Enterprise Power BI = Premium

▪ Star schema design is nearly always the right solution

▪ Import mode is nearly always fastest

▪ DirectQuery mode is typically slower due to query translation & data transfer latency but 
provides real-time access to source data

▪ Fabric expands scale & performance boundaries in a unified data platform

EMBRACE THE TECHNOLOGY

USE THE RIGHT TOOL FOR THE JOB

Reality Check…



• In-memory cache
• Can be refreshed frequently
• Column store/compression
• Internal storage optimization:
•Value encoding
•Hash encoding
•Run Length encoding

• Storage engine, Formula engine

DATA MODEL ENGINE

Vertipaq



How Much Data Do You Have?

This Photo by Unknown Author is licensed under CC BY-SA-NC

Data sources
Data warehouse

Data lake
Files

Table & Column 
selection

Compression Semantic 
Model

1 TB 30 GB 2 GB 100 MB (repo)
2 GB (service)

100 TB 300 GB 200 GB

https://calvaryga.com/americans-are-confused-about-heaven/btvakdncyaaipko-jpg-large/
https://creativecommons.org/licenses/by-nc-sa/3.0/


Dedicated Capacity Resource Limits

Fabric 
Capacity 
SKUs

Power BI 
Capacity 
SKUs

Total v-
cores

Backend v-
cores

Frontend v-
cores

Max 
memory 
per dataset 
(GB)

DirectQuery/Liv
e connection 
(per second)

Max 
memory 
per query 
(GB)

Model 
refresh 
parallelis
m

F8 EM1/A1 1 0.5 0.5 3 3.75 1 5

F16 EM2/A2 2 1 1 5 7.5 2 10

F32 EM3/A3 4 2 2 10 15 2 20

F64 P1/A4 8 4 4 25 30 6 40

F128 P2/A5 16 8 8 50 60 6 80

F256 P3/A6 32 16 16 100 120 10 160

F512 P4/A7 64 32 32 200 240 10 320

F1024 P5/A8 128 64 64 400 480 10 640

F2048 - 256 128 128 configurable configurable configurable

https://learn.microsoft.com/en-us/power-bi/enterprise/service-premium-gen2-what-is#memory-allocation

https://learn.microsoft.com/en-us/power-bi/enterprise/service-premium-gen2-what-is#memory-allocation


Power BI Solution Architecture – Conventional Power BI
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Transform Model Calculate Visualize Publish ManagePlan Get Data



Power BI Solution Architecture – Fabric w/Direct Lake
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Transform Model Calculate Visualize Publish ManagePlan Get Data

Fabric



Conventional Power BI 
Solution Patterns
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Data Source Scale

Queries that can fold:

• SQL Server / Azure SQL

• Relational & Spark sources

• Cloud-based data warehouses:
• Azure SQL, SQL Server
• Synapse Analytics
• Snowflake
• Redshift
• Delta Lake, SQL Connector

Queries that do not fold:

• Files (CSV, JSON, CSV…)

• Folder

• Data Lake (files)

• REST APIs

• SharePoint

• OneDrive

Does the data source support query-folding in Power Query and 
DirectQuery?



Optimize for Compression

• Eliminate wide text columns

• Store distinct values with low cardinality

• Store numbers as numbers

• Use the most conservative data type

Decimal 
number

Fixed decimal Fixed decimal

Precision: 15 Decimal(19,4) Cleansed: 2 
decimals

123.456700000012 123.4567 123.46

123.456700000013 123.4567 123.46

123.45670000015 123.4567 123.46

2345.12000000023 2345.12 2345.12

2345.12000000022 2345.12 2345.12

2345.12000000024 2345.12 2345.12

2345.12000000023 2345.12 2345.12

45.0020525001121 45.002 45

45.0020525001105 45.002 45

45.0020525000026 45.002 45



Developer:
I need a manageable dataset size

• Keep Power BI project files small
• Fast refresh
• Fast deployment
• Manageable 

version control & CI/CD



Demo 1:
Parameterized date range filters



Demo 1:
Parameterized date range filters



Data Administrator:
Optimize & partition large tables

• Improve refresh speed
• Prevent reloading history
• Capture updated history
• Reduce database resource 

load



Partitioning Large Tables

{

"create": {

"parentObject": {

"database": "Contoso Sales",

"table": "Fact Online Sales"

},

"partition": {

"name": "2022Q1",

"mode": "import",

"source": {

"type": "policyRange",

"start": "2022-01-01T00:00:00",

"end": "2022-04-01T00:00:00",

"granularity": "quarter",

"refreshBookmark": "1/1/1901"

}

}

}

}



Implementing Incremental Refresh

• Allow parameterization
• Create RangeStart & RangeEnd parameters
• Add date range filter to fact table
• Create Incremental Refresh policy 



Demo 2:
Incremental Refresh
Table partitions & Hybrid tables



Demo 2:
Incremental Refresh
Table partitions & Hybrid tables



Business Users:
We need to see the details

• Drill-down in context
• Transactions
• Detail records
• See recent data changes



NO
BIG WIDE 
TABLES

Do you have one of 
these?



Yea, but…

…we still have a 
big, wide table



Demo 3:
Impact of importing a big, wide table



Demo 3:
Impact of importing a big, wide table



DirectQuery Details

• Wide table
• Complex source 

query
• Frequently changing 

data



Drill-through to Details with DirectQuery



Demo 4:
Composite model with DirectQuery
Drillthrough



Demo 4:
Composite model with DirectQuery
Drillthrough



Everyone:
How do we speed this up?

We want the best of 

both worlds:

• DirectQuery details

• Import aggregates



Aggregations

• Two tables in the model:

• Details: DirectQuery

• Summary: Import

• Aggregations map fields between the 
tables



Demo 5:
Aggregations and summary table



Demo 5:
Aggregations and summary table



The art and science of aggregations

• Capture DAX query on 
Performance Analyzer

• Execute in DAX Studio with 
Server Timings

• Analyze trace for aggregation 
hits



Aggregation creation can be 
automated through usage 
metrics based on the dataset 
query log

https://learn.microsoft.com/en-us/power-
bi/enterprise/aggregations-auto

Auto Aggregations

https://learn.microsoft.com/en-us/power-bi/enterprise/aggregations-auto
https://learn.microsoft.com/en-us/power-bi/enterprise/aggregations-auto


Composite & Hybrid Models

• Composite models:
• Allow you to combine data from multiple sources, like a mix of DirectQuery sources and 

imported data. 
• Enables you to connect to different kinds of data sources within the same semantic model, 

which can then be used to create reports that integrate all the connected data sources.

• Hybrid tables combine Import mode and DirectQuery mode partitions in a 
single table.

• Dual mode tables have the flexibility to operate in both Import and 
DirectQuery modes simultaneously. The model decides which mode to use 
based on the query context, aiming to optimize performance.



Drill-through to Paginated Report



Demo 6:
Drill-through to Paginated Report



Demo 6:
Drill-through to Paginated Report



We want it all!

Next-level:

• Large data volume

• Near-real-time 

reporting

• Enterprise data 

engineering

• Room to grow



Fabric BI Solution 
Patterns

Microsoft Fabric Community Conference 202445



Demo 7:
Fabric Direct Lake Semantic model



Demo 7:
Fabric Direct Lake Semantic model



Transition to Direct Lake

• You need enterprise class modeling & 
analytic reporting.

• You plan to scale to large volume.

• You need improved performance over 
real-time access to the model data 
source.

• You want to build an integrated Fabric 
modern data solution…
• Realtime analytics
• Data science
• Other Fabric workloads & experiences

Microsoft Fabric Community Conference 202448

Move to Direct Lake when: Before After

Dataset/model imported 
from multiple data 
sources

Data integrate into one 
lakehouse or warehouse

Power Query  
transformations

Dataflow Gen2  
transformations

Calculated columns (DAX) Custom columns in 
lakehouse table
(defined in M or notebook 
code)

Friendly table & column 
names defined in 
DW/database or views

Friendly table & column 
names defined in semantic 
model

Import semantic model 
tables from DW views

Generate semantic model 
tables from lakehouse
tables



Don’t Freak Out

You don’t have to change anything!

Power BI continues to work as it did before, with or without additional Fabric 
features

Fabric is the forward direction of Microsoft data platform and analytics and the 
next generation of Power BI

Microsoft Fabric Community Conference 202449



Summary:
Data Scaling Options

Effort / 
Complexity:

Date range parameters

Incremental Refresh policy

Composite models with DirectQuery

Dual mode / Aggregations

Coordinate report types

Fabric / Direct Lake

Import mode

Direct Lake mode

Import & 
DirectQuery mode



Please 
support 
your local 
data 
community

Paul Turley

@paul_turley

SqlServerBI.blog
Linkedin.com/pturley
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Event announcements

Personalized agenda, 
session details

Speaker & 
attendee profiles

Networking, 
meet-ups, messages

Event documents

The official event app for the

Join the event app to access:

Microsoft Fabric 
Community Conference

E V E N T  I N V I T A T I O N  C O D E

FA B C O N 2 0 2 4





Visit the Fabric Career Hub!
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Become a 
Fabric Analytics Engineer

aka.ms/FabricCareerHub 

Become eligible for a free Microsoft Certification exam by completing 
one of the 4 challenges in the Microsoft Learn AI Cloud Skills Challenge.

Discount on 
DP-600 Exam

L I M I T E D  T I M E  O N LY

100%
OFF
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