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The Fabric Kingdom is under attack!

Poorly optimized semantic model cause:

« Bad Performance

Long Refresh Times

« High CU consumption for Refreshes

» High CU consumption for Queries

* High Load on Source Systems (especially
with Direct Query)

* High Load on Gateway

Disclaimer: No data monsters or kittens have been harmed!

Impact innocent Data Monsters on your Tenant!



The enemy is revealed!

It is crucial to monitor your tenant
continuously to ensure stability:

* Admin Monitoring

« Capacity Metrics App

« Capacity Events

- FUAM

Only if the enemy is revealed, it

can be fought!




Know the enemy!

« Important factors in semantic models

Unused columns

N:M Relationships

Bidirectional cross filtering

High Column Cardinality

Bad DAX Logic

Full Load for large data volumes
Hitting Query Memory Limits
Multi Region Network Latency
Wrong Partitioning

And many more
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Analyzing Dragon’s Weaknesses
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Not needed columns




Pick the right magical tools!

Workspace  Bestpractice  VertiPaq  [ZFUAM |
. . Monitoring analyzer Analyzer ;
To analyze different aspects of Semantic Models v ©iruam B3 DaxStudio

different tools are provided:
* Workspace Monitoring
» Gateway Monitoring
» Best Practice Analyzer
« Vertipaq Analyzer
« DAX Studio



Fight the dragon!

Demo

Disclaimer: No dragons have been harmed!



Dragon’s Terrain

B0 Mirror data

Mirror data
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Let’s X-ray the dragon

Let’s run Best Practice Analyzer within Fabric

1 fabric.run_model bpa(dataset=dataset, workspace=workspace)

Let's run Memory Analyzer within Fabric

1 fabric.model memory analyzer(dataset=dataset, workspace=workspace)




Let's X-ray the dragon | BPA

v Run the Best Practice Analyzer on your semantic model

> 1 fabric.run_model bpa(dataset=dataset, workspace=workspace)

[2] v/ 14 sec - Command executed in 14 sec 547 ms by Gellert Gintli on 3/3/2026, 11:57:38 AM

Formatting Maintenance Performance
B 23+ 4 (12) [ (96) + 1 (6) 1 (12)
Rule Name Object Type Object Name Severity

Date/calendar tables should be marked as a date table Table date !
Do not use floating point data types Column  ‘sales_predictions [CustomerKey] !
Do not use floating peint data types Celumn  ‘'sales_predictions'[ExchangeRate] !
Do not use floating point data types Column  'sales_predictions'[LineNumber] !
Do not use floating point data types Column ‘sales_predictions'[NetPrice] !
Do not use floating point data types Column ‘'sales_predictions'[OrderKey] !
Do not use floating point data types Column ‘sales_predictions'[ProductKey] !
Do not use floating point data types Column ‘sales_predictions'[Quantity] !
Do not use floating point data types Column ‘sales_predictions’[StoreKey] !
Do not use floating point data types Column ‘sales_predictions'[UnitCost] !
Do not use floating point data types Column ‘sales_predictions'[UnitPrice] !

Model should have a date table Model Model 1




Let's X-ray the dragon | Memory Analyzer

Run the Memory Analyzer on your semantic model

1 fabric.model memory analyzer(dataset=dataset, workspace=workspace)

2] " 40 sec - Command executed in 40 sec 761 ms by Gellert Gintli on 3/3/2026, 12:10:04 PM

Model Summary Tables Partitions Columns (Total Size) Columns (Temperature) Relationships Hierarchies
Tables
R Dicti Hi h Relationshi User Hi h
Table Name Type W' total Size 1O Data size ferarey elation=nip serIerarey' partitions Columns % DB
Count Size Size Size Size
0 SalesTable Table 2,832,193 26,105,798 968,902 24,897,000 198,176 41,720 0 1 16 90.57%
1 Customers Table 18,484 1,092,182 819,118 113,480 159,584 0 0 1 12 3.79%
2 SalesFact Table 74,041 708,760 352,440 172,856 146,976 36,488 0 1 7 2.46%
3 Dates Table 2,556 491,908 397,044 38,688 47,120 0 9,056 1 32 171%
4 Products Table 2,517 384,751 288,655 13,072 41,136 0 41,888 1 7 1.33%
- Calculated
5 Dynamic Field R, 4 35528 34,792 536 200 0 0 1 3 012%
6 Events Table 0 4,728 3,640 1,088 0 0 0 1 7 0.02%
7 simulation Caleulated 21 664 288 272 104 0 0 1 1 0.00%

Parameter Table




Let's X-ray the dragon | TMMDA | Huge ID Column

. Column Type | Sizes Column Data’
__ TMMDA | Vertipaq Analyzer e
Column Type
e ee————" € ZGEEESS———— o ®o:
83 183 1925 1bn 64.76 , 6475 0B.27%) ocscuates
tables partitions columns records total size gigabytes - @ RowNumber
Colurmn Type - Table Statistic
Table Mame > Column Name # Partitions # Segment Cardinality Sum Size Data Size Dictionary Size Hierarchy Size User Hierarchy Relationship # Columns Temperature Last Accessed
A e Records Size Size
= FactDataCol 85 860,789,823 1,884,302,980 60.06 42.5 16.91 0.1 283
Table Name, Column Name e COPAId 85 | 860789823 206,812,975 11.13 1.58 956 1
R search COPASBULevel2Pitld 85 | 860,789,823 84,743,471 157 1.57 0.00 1
[ Select all COPAPlantMaterialPitld 85 860,789,823 2,239.173 1.54 154 0.00-: 1
¥ [ AcquisitionDivestmentHCB EbLine18bGrossProfit2Amt_LC 85 860,789,823 7,671,375 1.18 0.87 0.31 1
~ [ Company E6Line18aGrossProfit1Amt_LC 85 860,789,823 7,584,330 1.18 (]BT 0.3‘]; 1
« [ Company FilterOnFilter EbLine15ProductContributionAmt_LC 85 860,789,823 7,504,137 117 (].BTE 0.3‘]; 1
- ProductCentribution2Amt_LC 85 860,789,823 7487424 117 086 0.3‘]; 1
¥ [ ComparableFlag FluctuatingProfitAmt_LC 85 | 860,789,823 7,147,403 114 0.84 030 1
» [ CcOPABusinessindicator COPACustomerShipToPitld 85 860,789,823 678,600 1.06 104 002, 1

Download TMMDA from Github




Let’'s X-ray the dragon | Bi-Directional + RLS

Single directional relationship

-

Bi-directional relationship

..

Red Dragon 2 — Semantic model
Fact Table:

199 Measures

work with single directional
relationship

1 Measure

Really needs bi-directional
relationship




Let's X-ray the dragon | Bi-Directional + RLS

This one Measure =

CALCULATE(
SUM(InternetSales[SalesAmount]),
CROSSFILTER(FactIinternetSales[ProductKey], DimProduct[ProductKey] , Both)




Let’s trace the drag

Purpose of the Report

This report is designed to help users efficiently monitor
workspace items. It is structured like a diagnostic tool
that guides users through analytics pathways to
identify bottlenecks, anomalies, or troubleshooting
scenarios relevant to their specific usage context.

The report is tailored to support users in navigating
through data-driven insights, enabling them to detect
issues and optimize performance accordingly based on
past operations.

Status and

Depending on the available logs, the status and
buttons on each card indicate whether the
corresponding Analytics Pathways are accessible.

Data Model and Performance Optimization

This report is implemented as a composite model. Only
the calendar table operates in Import mode, while all
other tables are queried via DirectQuery from the
Monitoring Eventhouse. Since the last report template,
numerous optimizations have been made to the
underlying queries and data model to minimize the
report’s compute units (CU) and memory consumption.

How to use
The cards on this page are structured according to the

workload (item). This serves as the landing page for
scenario-based access to detailed logs.

Click on one of the green buttons to start an analytical
pathways of your choice.

D Explore Fabric Toolbox

(@ Open Disciaimer

Workspace Monitoring | Diagnostic Overview

®

Choose an analytical pathway

Actively used Actively used

0=
»

Semantic Model Metrics

9 0
97.90% e 100.00%
Success Ratio Success Ratio (Queries)
668 Query Analysis 1
Operations Active Users (Queries)

Refresh Analysis
8 1
Semantic Models KQL Databases

Actively used

»

Copy Job Metrics

7%
Success Ratio

Copy Job Lineage
274,979
Data Written GB
1
Copy Job Items

2026-02-01 Yum [ mm( 2026-03-03

Start Date End Date

Time window

~

Eventhouse Metrics

Query Performance

Ingestion Performance

Query Analysis

Not used

.

Workspace level

«

GraphQL Metrics

Success Ratio

Active Users

GraphQL Items

Actively used

GraphQL Performance

Some of the supported items
e &

Link to supported items

Item Job Event Metrics

70.61%
Success Ratio
4

Item Kinds
8

Items
245

Jobs

Job Event Durations

Job Event History

ttem level

<p)

on | Workspace Monitoring

GB

Size Unit

min 2026.1.1-previ..

Time Unit Report Version

Actively used

Mirrored Database Metrics

0
100.00% e Execution Analyss
Success Ratio
1
Mirrored Database ltems
3

Mirrored Tables

@ ®xEE G E K

Metrics by Item Kind | for selected time window

ftem Kind #Jobs  Success Ratio
Copylob 83 53.01%
SynapseNotebook 20 75.00%
Pipeline 138 79.71%
MLExperiment 4 10000%

Download the Workspace Monitoring Templates

from Fabric-Toolbox




Let’s trace the dragon | Long DAX duration | Multi-geo

(5} Workspace Monitoring | Semantic Models | Query History ) @ 2026-02-20 Jeum ] w=( 2026-03-02 _ i —O GB sec 2026.2.1-previ...
Start Date Time window End Date Tenant leve Lapocity lcve Jomain feve worspace level Hem level Size Unit Time Unit Report Version
oy 6 1,160 95.10% Find more for “Memory Peak™ metric here: Select a row from the table below to continue the analysis.
** | Selected Semantic Mode Active Usars Unigus Operations Sueces Rstio Semantic Meodel SKU limitation

Query History for selected Semantic Model and Date

Status Replicald ExecutingUser Query Dialect Time5tal Total Duration Total CPU Time Query Processing CPU Time VertiPag CPU Time PowerQuery CPU Time Memory Peak Query Result Rows Execution Delay Capacity Throttling Operationld
-

225.93 sec [ 39 sec

Failed AQQ DAX 2026-( 109:36:16  2026-( 0.42 sec | 0.00 sec i 6.69 sec i 1.05 GB 0 8dda0cfd-a733-4a16-ac9b-00cTbbd

: i
Failed ANOQ DAX 2026-( 112:28:32  2026-( i 225.83 sec . 2.09 sec E 0.02 sec | 0.02 sec i 1.41sec i 0.63 GB 0 2BcT52c7-7716-4e03-b4dc-9b594bf
Failed ANQ DAX 2026-( 11:43:02  2026-( 111:46:48 i 225.56 sec . 2.78 sec i 0.33 sec 0.02 sec i 2.09 sec i 0.59 GB o 92900662-bbc5-489b-b&5e-6c3915¢
Succeeded AHH DAX 2026-( i13:16:02  2026-( 113191 I 188.79 sec - 4.67 sec : 0.52 sec 0.00 sec | 3.85 sec 0.48 GB 25 3fd17b71-f103-493d-87ed-Tbc51b21
Succeeded AH)J DAX 2026-( 1 07:54:37  2026-( 1 07:57:07 i 149.51 sec l 1.80 sec i 0.39 sec 0.00 sec i 1.20 sec i 0.51GB 25 T66e8146-2993-46ad-alTe-cf33437
Succeeded ANQ DAX 2026-( 113:06:07 2026-( 113:08:32 i 145.60 sec l 1.95 sec E 0.02 sec . 0.00 sec i 1.42 sec i 0.61 GB 502 8d4884af-Baa7-45a1-9a4a-5a9d877
Succeeded ADX DAX 2026-( LO0T:41:52  2026-( | 07:44:06 i 13402 sec [l 477 sec 0.05 sec 0.00 sec i 3.97 sec | 051GB | 204 0.00 sec 5f69a28b-5168-4Te-a591-fefl 7T086¢
Succeeded AH) DAX 2026-( 1 07:36:55 2026-( 1 07:38:34 i 98.10 sec . 2,89 sec i 0.33 sec . 0.00 sec i 2.34 sec i 0.48 GB 25 9b6399¢7-8bT9-41c4-8d01-cObCB3B!
Succeeded AOE DAX 2026-( F11:58:09  2026-( F11:59:39 i 90.71 sec -c I 0.59 sec 0.00 sec i 11.58 sec i 048 GB | 8 0.00 sec fi317d4e-ccB3-438c-85e5-eeaddfla:
Succeeded AHH DAX 2026-( 11307:54  2026( 131914 i 80.11 sec . 2.13 sec i 0.38 sec ' 0.03 sec i 1.53 sec i 0.39 GB i 25 cb754340-30ee-43de-8035-e1e21f5
Failed AHH DAX 2026-( 113:39:07  2026-( i 13:40:09 E 61.71 sec . 2.31 sec E 0.03 sec 0.00 sec E 1.86 sec E 0.52 GB 0 5c5da59f-61a9-4263-b047-6d68aca
Succeeded BFT DAX 2026-( 109%:57:32  2026-( 1 09:58:28 i 56.20 sec . 2.02 sec i 0.25 sec i 0.17 sec i 1.38 sec i 0.25 GB i 502 d06a4a95-7259-4221-9e0b-04d6e0:
Succeeded AWEB DAX 2026-( | 09:14:27  2026-( | 09:15:22 E 54.39 sec l 1.81 sec i 0.1 sec 0.00 sec E 1.59 sec E 0.23 GB : 7 8cbad40bl-6437-43af-9d-fa7lccdde
Succeeded ARZ DAX 2026-( "06:11:13  2026-( ' 06:12:05 i 51.79 sec - 3.94 sec 5 0.28 sec i 0.00 sec E 3.44 sec E 0.25 GB 426 b2770184-4b5d-47ad-81a8-e28eedi
Succeeded ARZ DAX 2026-( '08:22:02  2026-( '08:22:46 i 43.78 sec - 6.53 sec i 0.05 sec 0.00 sec i 6.05 sec i 0.23 GB 394 | 0.01sec 62f3bbad-0b36-407d-a55b-eadefba




Let’s trace the dragon | Long DAX duration | Multi-geo

(51 Workspace Monitoring | Semantic Models | Query Details

ses Failed DAX
** | selectza semanuc Moas! Startus Query Dialect
—n 2026-02-20 AQQ
ﬁ Selected Date Replica ID
PowerBI
Application Mame Executing User
Operationld
8ddsocfd-a733-4a16-ac9b-00c7bb43d3ed
Reportld Report Link Visualld Visual Link
ce5e011f-2422-4dd 0-8943-Tb2c4fe528f4 > 94bbe6604d890a7a2747 =]

7 @ 2026-02-20 Yem [FE] m= 2026-03-02

Start Date i o End Date Tenant leve
Query Performance Metrics
Based on the "ExecutionMetrics” log event, the selected query has the following performance

metrics.
Reference link: ExecutionMetrics event

225.93 sec 1.05 GB
= Total CPU Time Total Duration smmms  Memory Peak

0.42 sec 0.00 sec 6.69 sec

Query Processing CPU Time WertiPag CPU Time PowerQuery CPU Time

0 - -

Query Result Rows Execution Delay Capadity Throttling

524.16 sec

External Query Execution Time

—0 GB sec

2026.2.1-previ...

bcity leve! Domain level Waorlkspace level Htem level Size Unit Time Unit Report Version

DirectQuery Performance Metrics

If the query originates from a semantic model using DirectQuery connectivity mode, the
ExecutionMetrics log event captures DirectQuery-specific metrics related to the requested query.
Direct Query recommendations: DirectOuery in Power Bl - Power Bl | Microsoft Leamn

526.66 sec 2.49 sec 0.71 sec

Total DirectQuery Time DirectQuery Connection Time DirectQuery lteration Time

524.16 sec 1 148
External Query Execution Time DirectOuery Request Count DirectQuery Rows
225.00 sec 2.00 sec

asource Connection Throttle Time Tabular Connection Timeout DirectQuery Timeout




Let’s trace the dragon | Long DAX duration | Multi-geo

Data layers

. Data Source
‘ Capacity

. Users

- . Data Transfer

. . User to Capacity

Data Source System
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Let’s trace the dragon | Full Refresh & Partitioning



The right approach to fight this specific dragon

' o e del Optimized 4 | o
" . - ° ° v
| ptimized data mode multi-region setup Improvet.i !'efresrh s.tratt.agy and
' : partition distribution
Model Size:
: From 66 to 55 GB ' External Query Connection from Smaller partitions:
355t0 10 sec from 60 Mio row to 8 Mio row
Query loading time in visuals from 200 ~ Gateway CPU Memory peak K
to 25 sec by eliminating X-functions . consumption - Refresh duration

¥ " from 40 GBto 5 GB } from 2 hours to 15 min

. — -uwaﬂ&e e o _4_,,39 poes - e e




The battle is won!

e Better performance
* Reduced CU consumption
* No impact on other users



But you need a team to keep the kingdom safe!

* A single optimized Semantic model does not mean
your tenant is stable in the future!

 Establish continuous monitoring

* Implement Center of Excellence

« Enable Safety Mechanisms (e.g. Surge Protection)

« Have governance processes in place

« Offer expert level support for self service users

« Fabric Adoption Roadmap

How do you keep your kingdom safe?


https://learn.microsoft.com/en-us/power-bi/guidance/fabric-adoption-roadmap
https://learn.microsoft.com/en-us/power-bi/guidance/fabric-adoption-roadmap

Gellert Gintli

Cloud Solution Architect
Data & Al | Microsoft

Kevin Thomas

Cloud Solution Architect
Data & Al | Microsoft

Session Feedback:
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