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&0 Overview

Mastering Fabric Data Engineering Admin & Capacity Management

Running Spark well isn’t about tuning every job
it’s about making the right platform decisions once, then letting teams move fast safely.

In this session, we’ll walk through:
* How Microsoft Fabric plans, governs, executes, and recovers Spark workloads
* The defaults you should trust, and the few levers that actually matter

* Howto keep Spark predictable, fast, and cost-controlled as usage scales
It’s an operator’s playbook for running Spark in Fabric, without turning every admin into a Spark internals expert.
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Goal

What good Spark operations look like in Fabric

Governed, predictable, and fast - without making every workspace admin a Spark internals expert.

01 02

Cost control Predictable startup

Separate steady-state

03

Standardized defaults

Know when you are Pin pool, environment,
spend from burst demand . . : :
: choosing a warm path, a runtime, and session policy
and cap Spark expansion :
cold path, or session reuse. before teams spread.

deliberately.

04

Visible bottlenecks

Queued vs running vs
throttled should be obvious
in monitoring.

Every chapter should answer four things: who owns the setting, what the default should be, when to make an exception, and

where to verify the result.

FABCON sQLCON ||l "\




Autoscale Billing for Fabric Data Engineering

MI Microsoft | Power BI Home

Flexible, Pay-as-You-Go Autoscale Billing for ® D Name ok Tomite
Spark B ”

it DE DS Al Tracking @ ST T—
Run Spark independently of shared Fabric @ My workspace @
capacity where you are only billed for active Q e
Seamless Integration — Monitor usage for 5 s

Autoscale billing in the Fabric Capacity Metrics - ) DatasamplingNotebook
App and request more capacity units via Azure = - 2 Notebook 1  day ag stttk nedgees Confla kMmoo

oP

O
“

Ih Lakehouss a day aqo santhoshopenworkspace Confidential\Microsoft Ext
Quota Management. e
6 Notebook 1 Notebook 1 day aqo featureautoscale Confidential\Microsoft Ext
& . I fid I\Mic ft

Optimized Resource Management — Spark jobs S
scale separately from base capacity, reducing e
contention for shared resources and ensuring &  RunAnasisi Sy e e
smoother execution of dynamic, compute- J  Norsbook? msbench Conidenianicrosoft Ex
intensive workloads. N msbench Confidentah Microsot
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Aspect Fixed Capacity Autoscale
Billing Monthly cost by SKU (F64, Seconds of active Spark job
F128) usage
Scaling Shared CU capacity for all Dedicated Spark resources,
workloads independent scaling
Mechanics Smoothing and bursting up No smoothing; jobs
to 3x for peaks admitted to Max CU Limit
Best For Predictable recurring Ad-hoc data science and

production ETL

bursty processing

Compute Strategy: Fixed vs
Autoscale

® Fixed Fabric Capacity provides budget consistency for steady-state workloads

by sharing resources across Power Bl, Data Factory, and Spark

@® Autoscale Billing offers serverless flexibility where you pay only for active Spark

seconds, scaling independently without affecting base capacity

@® Autoscale prevents Power Bl report slowdowns by isolating heavy Spark jobs to

dedicated resources with user-defined Max CU limits
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Benefits

Eliminate contention, avoid over-
provisioning, enable granular cost
control by workload type

Serverless Layer

Autoscale Billing for Spark-heavy Data
Engineering and Data Science workloads scales
on demand

Foundation

Reserved Instances (RI) for base F-SKUs lock in lowest
pricing for Power Bl, SQL Warehouse, OnelLake storage

Best Practice: Hybrid Compute
Blueprint

® Teams commonly over-provision fixed capacity to handle peak Spark loads, which is expensive and

wasteful during low-usage periods

@® The pro move is reserving base capacity for steady workloads and letting autoscale handle bursts like
having a daily driver and heavy-duty truck

@® Monitor autoscale usage in Fabric Capacity Metrics App and request higher limits via Azure Quota

Management for hyperscale processing
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Governance Hierarchy for Data
Engineering Compute in Microsoft

Fabric Multi-Layered Compute

Governance
Fabric provides a multi-layered compute governance model to manage
and control compute resources efficiently.

Capacity-Level Pools

¢ Capacity-Level Pools
Set by capacity admins to define max cores per job.
Admins can delegate control to workspace admins.
¢ Workspace-Level Pools
Created by workspace admins for different teams.
Enables resource allocation based on team needs.
¢ Environments
Customize Spark Compute settings for specific workloads.

Provides better isolation and control. Session-Level
¢ Session-Level Customization Customization

Fine-tune Spark session settings using %%configure in notebooks.
Allows real-time adjustments with notebookutils

Workspace-Level Pools
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Capacity Level Pools

s Microsoft | Fabric Q Search
R :
* Centralized Governance: Capacity Admins e e b ace ample © 0 Recycebin &9 Create deployment pipeline 8 Createapp 85 Manage acces
P H - i v T Migrate A Filter by keywor = Fil
can now explicitly Disable Starter Pools atthe ... =~ TNewiem 08 Newfolder  Slimport - 3 Migra L il
Ca paCity l.evel, forCing all WO rkspaces to utilize 5 Medallion ~ Add task v /1 Add a connector Lo Apply predesigned task flow O}
defined Custom Pools. 6 2 Medallion

OneLake High-volume data ... Data visuaiz <©> Task flow details
catalog Ma iheme -— R . .

+ Hewitem £ l Bronze data 8 Initial process Silver data =8 Further transform Golden data { + newiem & Of'gamze data in

® o — T warehouse while

° B P 1 . U h i " 1 Mornitor N -y _ _— -0 | improving its str

est Practice: Use this to prevent "noisy ’ : : = — b o \ _ proving

. " . Low-volume data i... ML ser\«flng. thr‘ough each |ay
neighbor" scenarios where unregulated Starter % &~ <ﬁ ., Sherocddr
. - - uality data that
Pools consume CUs needed for production % o
pipelines.
B -
vy =
25 0 Name Status Type Task Owner Refreshed r::‘re:sth Endorsem: Sensitivity I
e Governance Flow:

b ®|  Zava_Product Silver Lakehouse | [ Bronze .. | SanthoshKu.. — — — Confidentia... ®

* Admin disables Starter Pools in Capacity L
Settings.

i Zava_Product_Silver SQL analytic... |[‘] Bronze ... | Santhosh Ku... — — — Confidentia... ®

Zava_Silver_Tickets_Pipeline Notebook — Santhosh Ku... — — — Confidentia... ®

* Workspace Admins are notified to select a
governed Custom Pool created by the
Capacity Admin
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Workspace Level Pools

Custom Pools can be configured by
workspace admins in workspace
settings.

All pools are always within the maximum
CU limit of the Capacity

Pools created by admins can be selected
at the in an environment

Workspace admins can choose to allow
or disable compute customization in
environments

Fabric

m Microsoft

0

Home

-
Workspaces
. v
Copilot

©

Onelake
catalog

®

Monitor

&

Real-Time

=
foA)
Workloads
Zava_Produ
ct_Analyti...

a0s

¢l
FabCon25N
ativeEngine

My
workspace

&2 Zava_Product_Analytics_ Workspace_Sample €

i i & ipeli 22
Zava Product Analytics Silver layer workspace for customer support processing ]:l Recyde L * Slee deployment plpellne ﬁ Sles app ~ Manage access 533 Lo
+ New item e New folder —|Import -~ ¥ Migrate Q Filter by keyword = Filter ~
Medallion ~ Add task v /1 Add a connector £o Apply predesigned task flow ®

Q

High-volume data ...

~
Data visualizn ¢0>
- -
M It & Bronze data =8 Initial process Silver data =8 Further transform Golden data 4 Noww itam
+ Nowsem 2 + Hommem + tewmm + Hewnem + owiem
ML serving
&

Mo items
+

Low-volume data i

Next

0 Name Status Type Task Owner Refreshed refresh Endorsemi
& Zava_Product_Silver Lakehouse | 5 Bronze ... | Santhosh Ku... — — -

L @ Zava_Product_Silver SQL analytic... | (5 Bronze ... | Santhosh Ku... — — -
) Zava_Silver_Tickets_Pipeline Notebook — Santhosh Ku... — — -

Medallion

Task flow details

Organize data in a lakeh
warehouse while progre:
improving its structure a
through each layer, from
Silver to Gold, resulting i
quality data that is easy |

Included

Sensitivity ST

Confidentia... @
Confidentia... @

Confidentia... @
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Library Management and Advanced Customization with Environments

s Microsoft ‘ Fabric

 The environment artifact allows users =
to configure all their Spark and library

related settings in a single place ;'—J’
* Users can do the following (subject to the @
permissions they have been granted): i
* Install libraries 4
* Choose from a list of pool options (starter %
capacity / workspace) pool. o
* Set Spark properties
* Attachfiles to the resources to use as
references in job execution '@
* Environments can be attached to notebooks
and Spark jobs, overriding the default
workspace pool
:r-

Cg-) Zava_Product_Analytics_Workspace €

Zava Product Analytics Silver layer workspace for customer support processing

—|— New item

Medallion ~

High-volume data ...

o New folder —| Import ~

Add task ~ 1 Add a connector

Name

gold_env
SilverBatchLoad_Refresh
Zava_HighPerf_Env
Zava_Product_Silver

-] Zava_Product_Silver

Zava_Silver_Tickets_Pipeline

E Migrate

£o Apply predesigned task flow

l Bronze data Initial process
. >
- F-4 .

Status

i Silver data

Type

Environment

Spark Job D...

Environment

Lakehouse

SQL analytic...

Notebook

Task

T2 Recycle bin

‘A Further transform
. .
t &

Owner

Santhosh Ku...

Santhosh Ku...

Santhosh Ku...

Santhosh Ku...

Santhosh Ku...

Santhosh Ku...

Create deployment pipeline

i Golden data
i

Refreshed

3/13/2026, 2:51...

3/13/2026, 8:14... —

refresh

M8 Create app

Q Filter by keyword

O}
Q

~
<O>
-

Data visualize
| b Howiem £
- )

Endorsemi

3/13/2026, 3:21... —

&2 Manage access  $°3

= Filter

Medallion
Task flow details

Organize datain al
warehouse while pr
improving its struct:
through each layer,
Silver to Gold, resuls
quality data that is ¢

Tasks

Incl

Sensitivity in:
<

Confidentia... @
Confidentia... @
Confidentia... ®
Confidentia... @
Confidentia... @

Confidentia... @
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Public Preview

Custom Live Pools

Bringing Starter Pool Speed to Custom @ gs Zava Product Analytics ® 19 Creste devlogment pivdine. B Grestespp 95 Mansgesccess 8
Environments and Network Protected P B
« + New item Co New folder = Import ~ & Migrate Q, Filter by keyword = Filter
Workspaces
@
- . . 5
Traditionally, custom environments with -
specialized libraries required 3-5 minutes to 6
e el e . . vy Choose from predesigned task flows or add a task to build one
initialize because hardware had to be provisioned . o "
. . . EB elect from one of Microsoft's predesigned task flows or add a task to start building one yourself.
and libraries installed from scratch for every new .. . :
sSession. 4%
Scorecards —| Import a task flow
®
° The SOlUtion: CUStom Live POOls al-lOW admins - 0 Name Status Type Task Owner Refreshed rehfllre::h Endorsem: Sensitivity I?:ll'
. . n " . . Workspaces '
to malntal.n. Warm nOdeS pre_conflgu red.WIth g%% b/ Zava_HighPerf_Env Environment  — Santhosh K... — — — Confidentia... ®
your specific library and environment settings.  |zer | -
ctAnalytics e Zava_Product_Silver Lakehouse o Santhosh K... — — o Confidentia... ®
L @ Zava_Product_Silver SQL analytic... — Santhosh K... — — = Confidentia... ©
Y Impact: Red uces Session Sta rtup time to 5_1 0 ik Zava_Test_Minimal Notebook — Santhosh K. — — — Confidentia... ®
Seconds’ matChing the Speed Of Standard | | Zava_Tickets_Silver_Cleansing Notebook — Santhosh K... — — o Confidentia... ®

Power B

Starter Pools while retaining 100% of your
environmental flexibility.
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Pool Strategy: Starter vs
Custom vs Custom Live

® Capacity admins can disable Starter Pools entirely to prevent noisy neighbor

scenarios where unregulated pools consume CUs needed for production

® Custom Live Pools maintain warm nodes pre-configured with custom libraries

reducing session startup from 3-5 minutes to 5-10 seconds

® Schedule pool activation windows daily or weekly to ensure compute is ready

exactly when teams arrive for work

Spark Pool Options Decision Matrix

FABCON SQLCON W}) \\\\\:—%_//

Pool Type Startup Time Customization Best For

5-10 seconds Limited to SKU Aql h(.)(.: yvork
Starter Pool prioritizing low

(prewarmed) bounds

latency
Full control
Cn i (autoscale, Governed sizing

Custom Pool 2-3 minutes (cold dynamic and specialized

Custom Live Pool
(Best of Both)

start)

5-10 seconds
(prewarmed with
libraries)

allocation, single-
node)

Full control with
scheduled
hydration

compute

Library-aware and
network-isolated
environments



Performance by Default: Resource Profiles

H@e &> FabConEurope2025 ©
° ° ° -+ New item €@ New folder —>| Import v ¥ Migrate
Smarter Configuration, Less "Spark Tuning® 2
@ Add ~
. -
* Answer a few questions about your work to e
be done instead of digging around in complex & ii‘f“fli? """"""""""""
Spark configs. m® }i — 4
* Automated spark pool and environment ©
setup optimized for your specific needs m
(Ingestion vs. Consumption). %
N
Predefined Property Bags: =
* writeHeavy: The new workspace default. -
Optimized for massive ETL and high-frequency
writes.
* readHeavyForPBI: Tuned for Direct Lake

performance to keep Power Bl reports snappy. i

Silver data

There's nothing here yet

Public Preview

B8 create app &2 Manage access @ Worksj

Filter by keyword = Filter ~
@
S¥ -
Medallion
‘@’ Task flow details

Organize data in a lakehou
warehouse while progressi
improving its structure anc
through each layer, from B
Silver to Gold, resulting in |
quality data that is easy to

Tasks

9 Tasks

“I:I] High-volume data in

Add something new, or upload something to see them here.
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Resource Profiles: Automated
Optimization

writeHeavy Profile readHeavyForPBI Profile

® Resource profiles provide predefined property bags optimized for specific workload types eliminating

need to dig through complex Spark configs

® writeHeavy profile is the new workspace default optimized for massive ETL and high-frequency writes

to maximize ingestion throughput

® readHeavyForPBI profile is tuned for Direct Lake performance to keep Power Bl reports snappy during

concurrent user access

® Profiles remain fully customizable for unique edge cases while providing intelligent defaults for 90% of

common scenarios

/ ATLANTA26 | ONTHE  #FABCONSQLCON26



Public Preview

na
Q_ Search

Inside the "Black Box": Session Transparency

m Microsoft DXT | Power Bl HighConcurrencyForlakehouse

10 days left

Brea ki ng Down Cold Sta I’tS for Precise e <&’ HighConcurrencyForLakehouse 74 B Create deployment pipeline 3 Createapp &% Manage access
Troubleshooting ',‘Q + New item €@ New folder ~ —I Import ~ Y Migrate Q Filter by keyword =
®
. . . . . £
A visual decomposition of the session lifecycle in
the Notebook and Monitoring Hub, categorizing © C
every second of the startup process. 8
Identifying the "Fauback" Path: o Choose from predesigned task flows or add a task to build one
Mgcs Select from one of Microsoft's predesigned task flows or add a task to start building one yourself.
* Personalization Fallback: Triggered when ® N
custom libraries or Spark properties are N
detected, requiring the system to configure the - _
session post-creation. %
Real-Time s} Name Type Task Owner Refreshed Next refresh Endorsement Sensitivity
D [ Lakehouse Lakehouse — Santhosh Kum... — = — Confidentia\M... ®
. Wm:S:a(es L akehouse analytics e — Santhosh Kum — = — “onfidentia ®
* Infrastructure Fallback: Triggered when Starter _ © 5 = e et o
POO lS a re u n ava i la b le (Regio n al traf.ﬁ C) O r encyForl O:L LakehouseSample Lakehouse — Santhosh Kum... — — — Confidentia\M... ©
. . e : : : o
unsu p po rted (Adva N Ced SeC u rlty) , fo rci ng an e @ LakehouseSample SQL analyticse... — Santhosh Kum... — - Confidential\M... ®
O n _d e m a n d C lu Ste r S p i n - u p. @ LH Lakehouse — Santhosh Kum... — — — Confidentia\M... ®
L— @ LH SQL analyticse... — Santhosh Kum... — — — Confidentia\M... ®
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EXECUTE

Make job admission, session reuse, and queueing predictable

When users say Spark is slow, they are often describing policy choices: cold starts, full capacity, or a missed session-sharing path.

High Admission Queueing
concurrency policy
. Enabled by default for Fabric - Optimistic admission is the * Background notebook jobs and
workspaces. default workspace behavior. Spark job definitions can enter

FIFO queueing.

Session sharing stays within a

. single user boundary and . Reserve maximum cores when o
matching workspace / compute predictability matters more than Queue expiry is 24 hours.
context. sgueezing in more simultaneous
work.

. Interactive notebook work is not
gueue-backed in the same way
and can throttle instead.

. Only the initiating session is
billed; shared followers are not
billed separately.

- Session timeoutis also a
workspace-level lever for idle
interactive sessions.

Recommended default: leave high concurrency on, decide explicitly whether to reserve maximum cores, and teach users the difference
between queued work and a cold start.
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Cold Start

Check session path in diagnostics

\)
Monitoring and Troubleshooting 1o Ouened

Too lkit Check capacity headroom in

Monitoring Hub

® Capacity Metrics App provides visibility into CU consumption showing when usage exceeded purchased capacity \l’
thresholds
® Workspace-level job concurrency monitoring diagnoses delays by identifying concurrency limits or queueing Job Throttled

bottlenecks for specific workspaces Check Max CU limits and admission policy

@® Throttling detection flow helps diagnose bottlenecks and manage CU limits effectively by showing which jobs are

throttled or queued

\ %

Cost Spike

Review Capacity Metrics autoscale page
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Diagnosing & Resolving Throttling for Spark Jobs in Fabric

I W UVl R JERIYIG UYLV VD RS U e A TR ] e

HEEE 98% jobManagementWorkspace \74 | Recycle bin Create deployment pipeline B3 Createapp &2 Manag
oH -+ New item Co New folder  —| Import ~ E Migrate Q Filter by keyword
° ° Copilot
Workspace Level Job Concurrency Monitoring @ Add @

0
=
(o]
1]
—
o]

Diagnose job delays by identifying concurrency limits or

Gene
ueueing bottlenecks B Task f
q
o This t:
. . D Store. the cc
Throttling Detection & Flow Workspace proce
the Ite
Jobs get throttled or queued when workloads exceed &
allocated capacity. mentor..
Helps diagnose bottlenecks and manage CU limits el Tasks
effectively.
/> 1tas
Notetfok_z (o
Optimization Strategies 0w
. . . . Notebook_1 0O Name Status Type Task Owner
Adjust max CU limits to prevent throttling : “ ”
1 1 1 1 : : : = S oteboo oteboo et data anthosh Kur
Optimize job scheduling and workload distribution & Notebook | Notebook Santhosh K
o t% Notebook_2 Notebook Santhosh Kur
)
At é SampleNotebook Notebook -ﬂ:l] Get data Santhosh Kur
</>
Not§0k1 K SampleSparkJobDefinition Spark Job Definiti... Santhosh Kur
)
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Guarding Against Runaway Costs: Max Job Lifetime

Power Bl Zava_Operations_Analytics Q Search B @ 3 4
. . . . EEG ‘f%%‘ Zava_Operations_Analytics © Workspace settings
Enforcing Strict Execution Windows at the | -
7 T New item g Newfolder —lImport~ System storage Reserve maximum cores for active Spark jobs @
Workspace Level IR, S | T
N . en this setting is on, your Fabric capacity reserves the maximum number of cores
‘} Git integration needed for active Spark jobs, ensuring job reliability by making sure that cores are
,® S available if a job scales up. When this setting is off, jobs are started based on the
: e nelake minimum number of cores needed, letting more jobs run at the same time. Learn
A new workspace-level governance settingthat o MU number of ores needed eKing more jobs rn atthe same fme
allows admins to define a "Hard Ceiling" for the % Workspace identity
1 l . 0 To reduce Spark session start times for individual notebooks, turn on high
duratlor.] Of, any Spa rk JOb (e.g.’ NOtebOOkS’ Spa rk @ ¢ Outbound networking concurrencypsettings for notebooks and pipelines in the High concurre%\cy,ir
Job Definitions). Oneat | @ mbound networking tab.
* Preventing Runaway Jobs: Provides a safety ® &) Encryption N
net against "stuck" sessions or unoptimized N i o | o
. . . . @ Monitoring Specify a time to terminate inactive Spark sessions. Learn more about session expiry
code (e.g., infinite loops, massive data skew) 2 |
that would otherwise consume Capacity Units Power B o v J [ minutes ”
(CUs) indefinitely. @
. 0 Name Delegated Settings '
St”Ct Enforcement: ) _ Set maximum job lifetime &
. . . . . Workspaces <> 01_Ingest_Ticket_Data_Silver E)I:en:;ounanl v Specify a maximum time to prevent Spark jobs from running beyond a certain time
¢ AdmInS SpeCIfy d tlme llmlt (e.g., 1 Hour). oL Py frame. When enabled, jobs will be automatically terminated after the specified
. . . Zavaipera &3 01_Ingest_Ticket_Data_Silver_ Data A duration.
* Every user job in that workspace is bound by Engineering/Science .
thlS limit. = 02_Transform_Ticket_Data - Spark settings 24 h hours v
 The system triggers an automatic termination ) Zava HighPerf Wite Env B ML tracking B oo
the moment the 60-minute mark is hit, with no D) Zava_Highperf Write_Env_

exceptions.
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Home C/—,ﬁ

cs Silver layer work or custon
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pport processi

= + New item o New folder

/ Medallion Add task - ,~1 Add a connector

Copilot

©

Onelake

catalog
High-volume data ...

: |

Monitor

&

Real-Time

Bronze data

Low-volume data i...

8’5 0 items

Workloads

HE

Zava_Produ
ct_Analyti...

P
Zava_Produc
t_Analytics...
My
workspace />

Name

gold_env

e Zava_Product_Silver
L o

Zava_Product_Silver

Zava Silver_Tickets_Pipeline

Fabric

Zava Product Analytlcs Workspace @

—| Import ~ ¥

. =53

-
Initial process

Migrate

$o Apply predesigned task flow

Silver data

Status Type
Environment
Lakehouse

SQL analytics ...

Notebook

Task

2 Recycle bin

Further transform

Owner

Santhosh Ku...

Santhosh Ku...

Santhosh Ku...

Santhosh Ku...

Golden data

Refreshed

3/13/2026, 6:40:1...

Create deployment pipeline

Next
refresh

3/13/2026, 7:10:0...

(1 Filter by kew

Data visualize

ML serving

Endorsemer

B8 Create app

&2 Manage access £03 Workspace settings

Medallion

Task flow details

Organize data in a lakehouse or
warehouse while progressively
improving its structure and quality
through each layer, from Bronze to
Silver to Gold, resulting in high-
quality data that is easy to analyze.

/ Edit

Tasks

1 task

Included

Sensitivity in app
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Confidential\... @
Confidential\... ©

Confidential\... @
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Phase 1

Standardize runtime, environment, pool defaults to prevent drift ACti O n a b le RO llo u t P la n
\%

Standardize defaults, classify workloads, apply profiles, and operationalize monitoring to
achieve predictable cost-controlled Spark execution

Phase 2

Classify workloads to determine capacity versus autoscale ) .
/ Pasty @ Start with Starter Pools then upgrade to Custom Pools or Custom Live Pools

\l/ ® Enable autoscale billing for bursty workloads while reserving capacity for production
ETL

Phase 3 ® Set Max Job Lifetime limits and adjust Starter Pools to enforce governance

Apply profiles and validate with compare-runs for optimization - . ' '
@® Build incident playbook mapping symptoms to actions for troubleshooting

\%

Phase 4

Operationalize monitoring so spikes are visible for proactive response

7
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Q&A
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Sound off.
The mic is all yours.
Influence the product roadmap.

Join the Fabric User Panel ' Join the SQL User Panel s

Share your feedback directly with our Fabric Influence our SQ{— roadmap and ensure it
product group and researchers. meets your real-life needs
https://aka.ms/JoinFabricUserPanel https://aka.ms/JoinSQLUserPanel
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How was
the session?

FABCON & SQLCON - The Microsoft
Fabric & SQL Community Conferences

Additional Resources

Complete Session Surveys in
for your chance to WIN

PRIZES!
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