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Who am |?

Sam Debruyn

. Heist-op-den-Berg, BE
" Consultant / Data & Cloud Architect
5 years in data
10 years in software / architecture / cloud

£ Fabric, Azure, modern data stack

Microsoft®
Most Valuable
Professional



What we'll "
talk about

Intro

Why multiple Workspaces
Capacities

Throttling

Avoiding throttling

Conclusion SLIDES AVAILABLE AT THE END



Setting the
stage...

Fabric medallion architecture example



The 3 Layers of the
Medallion Architecture

Raw/bronze

Purpose: all datain its original form
without transformations or quality
checks. Source of truth for historical
data and reprocessing if needed.




The 3 Layers of the
Medallion Architecture

Cleansed/silver

Purpose: ensure consistency and
quality. Data is cleansed, transformed,
and enriched.




The 3 Layers of the
Medallion Architecture

Curated/gold

Purpose: high-quality data supporting
business reporting, advanced
analytics. Pre-aggregated and tailored
to analytical needs.




Overview: entire platform (example)
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Did | Invent

No, this is also how
Microsoft recommends it

Deployment model

To implement medallion architecture in Fabric, you can either use lakehouses (one for
each zone), a data warehouse, or combination of both. Your decision should be based on
your preference and the expertise of your team. Keep in mind that Fabric provides you
with flexibility: You can use different analytic engines that work on the one copy of your

data in Onelake.
Here are two patterns to consider.

e Pattern 1: Create each zone as a lakehouse. In this case, business users access data
by using the SQL analytics endpoint.

e Pattern 2: Create the bronze and silver zones as lakehouses, and the gold zone as
data warehouse. In this case, business users access data by using the data
warehouse endpoint.

While you can create all lakehouses in a single Fabric workspace, we recommend that
you create each lakehouse in its own, separate Fabric workspace. This approach provides
you with more control and better governance at the zone level.




Easy to

extend

This can be extended for

e Real-time data

Multiple environments / shared
environments

Data sharing
e Al




Workspaces &
Capacities



Fabric concepts:
Workspaces &
Capacities

Capacity

* pool of Capacity Units
e matches a certain amount of compute power
* to be spread amongst one or more Workspaces

e Workspace
@5‘%%%%%% * logical grouping of items
e

10 4 5
] XK

¢ Lakehouses, Warehouses, Reports, KQL, ...
® possible access control boundary




Why should
you create

separate
Workspaces?

Workspace configuration

Some settings on the Workspace level
might be different for different workloads.

- Different workloads might require
different configurations




Workspace '
Configuration

Git integration

Connect to Git to manage your code and back up your work. Learn more

Git integration

6 Preview items Some item types are only available in preview when using Git. Learn more (7

Store Fabric items in GitHub or Azure

A You need a Premium license for this workspace to continue. Learn more (7 D
evOps

& Connect Git provider and account A

Git provider

J (@)

Azure DevOps GitHub



Workspace '
Configuration

Workspace identities

Create and manage a workspace identity that users can use to authenticate to data sources.

Learn more (7 Workspace Identity

Identity details Securely connect to resources like

Name dbt-fabric-conf24 Storage Accounts over private networking
ID eb87bed5-ef9f-411c-b996-3d4d7008eee3

Role Workspace Contributor

State Active

Authorized users

Name Permissions

& Sam Debruyn Can edit members
& dbt-fabric-conf24 Can edit members
¢85 grp-dbt-fabric-conf24 Can edit members

& dbt-fabric-conf24 Can use identity



Workspace '
Configuration

Network security Network security

Managed private endpoints let people securely connect to an Azure resource or Private Link SeCU re ly connect to Azure resources over
service. Learn more (7 Private Link

Managed private endpoints

Managed private endpoints are currently available for notebooks and Spark job definitions.
Learn more (7

+ create () Refresh



Workspace
Configuration

Spark settings

Configure and manage settings for Spark workloads and the default environment for the
workspace.

Pool  Environment High concurrency ~ Automatic log

Default pool for workspace

Use the automatically created starter pool or create custom pools for workspaces and items in
the capacity. If the setting Customize compute configurations for items is turned off, this pool
will be used for all environments in this workspace.

StarterPool '
Pool details V4
Node family Node size Number of nodes
Memory optimized Medium 1-10
Customize compute configurations for items ‘) On

When turned on, users can adjust compute configuration for individual items such
as notebooks and Spark job definitions. Learn more about Customize compute
configurations for items

Spark settings
Configure Spark pool nodes
* Directimpact on Capacity usage

* Can be overridden per Notebook /
Spark Job using Environments



Workspace '

@)
Configuration
Apache Airflow runtime settings Apac he AI rflow ru ntl me Settl ngS
You can configure and manage the runtime settings of Apache Airflow for Apache Airflow jobs, as well as the . .
default Apache Airflow runtime for the workspace. CO nflgU re Al rflOW pe rfo rmance
Default pool for workspace * Directimpact on Capacity usage

Starter Pool ' ’




Why should

you create Capacity
separate Management
Workspaces?




Capacities

Used for everything which should be “billed” in Fabric

SKU indicates the amount of available Capacity Units
F2: 2 Capacity Units (CU’s)
F8: 8 Capacity Units (CU’s)



Capacity SKUs

Actual billing is done in Capacity Unit Seconds (CUs)

Note difference between CUs (Capacity Unit Seconds) and Capacity Units
(CU’s)

Amount of available CUs is SKU x seconds.

F2: 2 CU, base budget per second is 2 CUs
F8: 8 CU, base budget per second is 8 CUs



Bursting & smoothing

Workload billing is spread out over
time

Interactive workloads: 5 to 60
minutes (e.g. Power Bl)

Background workloads: up to 24
hours (e.g. Spark Job)

Most operations are background
operations

heav ‘ +
7 d
Bl throttle .
without
s»«oo‘th?ng
...................................... 18U limit (letermined by SKUY
@ )
heaVc/ wotrkload with smoo‘thing
cU usage /H\ &\ j
= 24 hours

cuU QonSumption over time



Example background Example interactive

Dataflow Gen2 refresh Interacting with a Power Bl
Scheduled Notebook Dashboard

SQL queries DirectQuery

Copilot

Data Pipelines
OnelLake read/write

Basically everything which is not a
Power Bl interaction



Bursting & smoothing

Available CUs for | Available CUs for | Actual workload

interactive 10min | background 24h | duration &

workloads workloads consumption
F2 2 1.200 172.800 ASAP*
F4 4 2.400 345.600 ASAP*
F8 8 4.800 691.200 ASAP*
F16 16 9.600 1.382.400 ASAP*
F32 32 19.200 2.764.800 ASAP*
F64 64 38.400 5.529.600 ASAP*

F128 128 76.800 11.059.200 ASAP*



Bursting & smoothing

Bursting allows you to have peak usage:
No need to schedule jobs sequentially
Everything runs faster
Smoothing simplifies the billing and brings flexibility:
Optimize your usage, avoid paying for what you don’t use



Impact of
SKU choice

Capacities determine feature availability
E.g. CoPilot, Power Bl only F64 or higher
Capacities determine how features are available

Nodes and cores/node in Spark (2 vCores per CU -
burst factor 3| 0.25 nodes per CU)

Compute nodes in Data Warehouse




Capacity level settings

Capacities have regions
Not all features are available in every region

Availability Zones (supported regions)

Compliance requirements


https://learn.microsoft.com/en-us/azure/reliability/reliability-fabric

Bursting & smoothing

L /L /L Bursting & smoothing
might allow a single user to use up
the entire Capacity for 24 hours

— other users or production
workloads might be throttled

Consider which teams will be using a
Capacity through their Workspaces

cU usage /H\

workload
without
s»«oo‘th?ng

R R ~ +
S ‘l‘thro‘t‘tled .

CU limit (determined by SKU)

oo b cEees 2

heaVc/ wotrkload with smoo‘thing

. J

= 24 hours
cuU QonSump‘lﬁon over time



Throttling

Overage: CUs consumed over what was available for your operation

Throttling on interactive operations:

1) When no CUs are available for the next 10 minutes - 20 seconds delay on new
interactive operations (does not impact ongoing operations)

2) When no CUs are available for the next hour = interactive operations are denied

Throttling on background operations:
When no CUs are available for the next 24 hours = all operations are denied



How to think
of a Capacity

Imagine you have a box of Legos.

Every second, you’re given yellow Lego
bricks.

go bricks are magical bricks which turn
after you’ve kept them for 10 minutes.

To interact with Power BI, you can only use the
yellow Lego bricks to build something.

For everything else, you can always combine
both yellow and gree icks, but you’ll first
always use as much bricks as possible
before you start using the yellow ones.

2 things can happen:
* You run out of bricks (throttling)

* Your box with bricks is filled up (max amount
of CUs available)

Your Fabric SKU determines 2 things:

 The amount of yellow bricks you’re given
every second

e The size of the box




What do when throttled

Option 1: wait




What do when throttled

Option 2: pause and resume Capacity > F Capacity only!

The overage is instantly paid off.

' The overage will be billed extra on your next Azure monthly bill. This is on
top of your F SKU.



What do when throttled

+
Option 3: scale up F Capacity only!
The overage is smoothed out as usual.

Only scale down again when overage is paid off.
Scale Up A
pu— D
— - == D)
Feen [ mmma] D




What do when throttled

Option 4: scale out

Move Workspace(s) to a different Capacity without overages.

&d Throttled Capacity can smooth out CUs and will become available after
overage is gone.

New Capacity instantly available

Scale Out




What do when throttled

+
Option 5: autoscaling P Capacity only!
Enable autoscaling to temporarily have more CUs available
To do before being throttled ideally...

Scale Up A
pu— D
e ETTD D




What do when throttled

Option 6: Shortcut

Shortcut to your data and use it from a different Workspace + Capacity

Capacity consuming CUs is the one that is reading the data, not the one thatis
hosting the data in its Workspace

(=3
il




Optimizing CUs usage and cost

SKU

F2

F4

F8

F16

F32

Capacity unit (CU)

2

16

32

Pay-as-you-go

€287.647/month

€575.293/month

€1,150.585/month

€2,301.169/month

€4,602.338/month

Reservation

€171.048/month

~41% savings

€342.095/month

~41% savings

€684.190/month

~41% savings

€1,368.379/month

~41% savings

€2,736.758/month

~41% savings



Optimizing CUs usage and cost

Reservations <> Capacities!

Reservation: pool of available CU’s to be used in one or more
Capacities

E.g.
Reservation of 64 CU’s:
* 1x F64
e 2X F32
e 2x F16 + 1x F32
e AXF4+2xF8 + 2xF16



Optimizing CUs usage and cost

Reservation <> max amount of CU’s
. HINT:
Reserve what you’re using on a daily base
Combine with PAYG for infrequent usage
Create Logic App to auto-pause PAYG Capacity
Resume PAYG when needed

E.g. can even be through Fabric APl from a Notebook in the
Capacity using reserved CU’s



Optimizing CUs usage and cost

Require Power Bl Premium?
PPU is still available!

Move Power Bl reports to separate
Workspace(s) + activate PPU on these

Workspace(s)

Power Bl Premium per gebruiker

€18,70

gebruiker/maand

De prijs is exclusief btw.




More ideas

Use data from Capacity Metrics App or time-based triggers to:
 Automatically scale up/down Capacity

 Automatically move Workspaces to different Capacities
 Automatically pause/resume Capacities

 Automatically create new Capacities



Capacity Metrics

Fabric Capacity Metrics

Compute Storage Help

Capacity name:  Sample Capacity 1

Multi metric ribbon chart

Duration

@ Dataficw @ Datazet

Operations

Fris

Saté

Sun7 Mon8 Tued Wed1i10 Thum

Select item kind(s): Al ~

Items (14 days)

Item

Sampie Workspace 14 \ Dataset \ Sample Artifact 32
Sampie Workspace 16 \ Dataflow \ Sample Artifact 7
Sampie Workspace 16 \ Dataflow \ Sample Artifact 23
Sampie Workspace 16 \ Dataflow \ Sample Artifact 52
Sample Workspace 16 \ Dataflow \ Sample Artifact 22
Sampie Workspace 4\ Dataflow \ Sample Artifact 2
Sampie Workspace 22 \ Dataset \ Sample Artifact 41
Sampie Workspace 14 \ Dataset \ Sample Artifact 30
Sample Workspace 16 \ Dataflow \ Sample Artifact 48
Sample Workspace 15 \ Dataset \ Sample Artifact 33
Sampie Workspace 14 \ Dataset \ Sample Artifact 56
Sampie Workspace 16 \ Dataflow \ Sample Artifact 38
Sampie Workspace 14 \ Dataset \ Sample Artifact 40
Sampie Workspace 11\ Dataset \ Sample Artifact 27

Total

Pick a capacity from the Capacity name slicer to see data. All visuals on the page will refresh each time a capacity is picked. Learn

how to use this page by clicking the “info” button.

Ut

CU % over time

@ Sacikground 3% @ Interactive %

1000%

W%

0% k- 'l"'flli""luif" "“l‘hl

O

Throttling Overages System events

Sackground non-billabie % @ Interactive non-billable % — Autoscale % — CU % Limit

S 1 -

Jan 13 Jan

09 jan

Fri12 Sat13 Sun14 Mon 15 Tue 16 Wed17 Thu18 Select a field to obtain more details
Select optional column(s): Performance deita N
CU (s) Duration (s) Users Performance deita Billing type
10564566720  [MEN209527970 98 -4 Billable
1,13,772.2240 - 58,785.7020 1 Billable
1,05,532.8640 i 11,336.7710 1 Billable
69,607.0720 244521640 1 Billable
41,879.4080 46,111.2980 1 Billable
34,194.3040 [ soiss7es00 - Billable
21,057.1040 . 20,925.7770 5 -3 Billable
8,191.1680 539.9560 16 -8 Billable
7,700.6240 5,159.7740 1 Billable
4,829.1360 364.7170 2 o Billable
3,922.2400 I 11,610.0270 1 Billable
E 3342440 14 .16 Billable 1

2,763.2480 2204080 17 11 Billable
14,89,804.6880 6,08,391.7880 98



Capacity Metrics App

Fabric Capacity Metrics

ONG)

Start: 10-01-2024 15:40:00 183 127 A1l 240
End: 10-01-2024 15:40:30 - . Interactive operations Background operations SKU CU (s)
— — ——
Interactive operations for timerange
izem Operation Start End Seatus User Duration (s) Total CU (3) Timepoint CU (s) Throttling (s) 56 of Base capacity Billing type .
- -~
Sample Workspace 14 \ Dataset \ Sample Artifact 32 Query 10-01-2024 15:36...  10-01-2024 15:37-... Success Sample User 12 62 319.7440 31.9744 0 13.32% Sillable
Sample Workspace 14 \ Dataset \ Sample Artifact 32 Query 10-01-2024 15:36.... 10-01-2024 15:38... Success Sample User 12 82 313.7440 31.3744 o 13.07% BSillable
Sample Workspace 14 \ Dataset \ Sample Arufact 32 Query 10-01-2024 15:36...  10-01-2024 15:38:.. Success Sample User 12 78 312.2560 31.2256 0 13.01% Sillable
Sample Workspace 14 \ Dataset \ Sample Artifact 32 Query 10-01-2024 15:36....  10-01-2024 15:38.... Success Sample User 12 a3 306.7520 30.6752 o 1278% Billable
Sample Workspace 14\ Dataset \ Sample Artifact 32 Query 10-01-2024 15:36.... 10-01-2024 15:38... Success Sample User 12 108 303.5040 30.3504 o 12.65% Siliable
Sample Worikspace 14\ Dataset \ Sample Artifact 32 Query 10-01-2024 15:36.... 10-01-2024 15:37-... Success Sample User 12 60 301.7440 301742 (+] 1257% BSillable
Sample Workspace 14 \ Dataset \ Sample Artifact 32 Query 10-01-2024 15:36c...  10-01-2024 15:38... Success Sample User 12 106 300.7520 30.0752 0 1253% Sillable
Sample Workspace 14 \ Dataset \ Sample Artifact 32 Query 10-01-2024 15:37=... 10-01-2024 15:38... Success Sample User 12 s7 297.0020 29.7008 20 1238% BSillable
Sampie Workspace 14 \ Dataset \ Sample Artifact 32 Query 10-01-2024 15:36...  10-01-2024 15:37-.. Success Sample User 12 57 296.7520 206752 o 12365% Sillable
Total 6,463 28,927.4400 2892.7440 320 1205.31%
Background operations for timerange
ltem Operation Start End Status User Ouration (s) Total CU (s) Timepoint CU {s) Throtting (s) % of Base capacity Silling type®
Sample Workspace 16\ Dataflow \ Sample A.. Datafiow Refresh 10-01-2024 07:03:01 10-01-2024 07:20:42 Success Sample User 177 1.060 25582560 0.8283 o 0.37% Sillable
Sample Workspace 16 \ Datafiow \ Sampie A.. Datafiow Refresh 09-01-2024 16:33:01 09-01-2024 16:51:27 Success Sample User 177 1.105 2.470.0000 0.8576 o 0.36% ESillable
Sample Worispace 16 \ Dataflow \ Sample A... Dataflow Refresh 10-01-2024 13:06:08  10-01-2024 13:27:52 Success Sample User 177 1.308 23992480 08331 o 0.35% Sillable
Sample Worispace 16 \ Datafiow \ Sample A... Dataflow Refresh 10-01-2024 10:07:02  10-01-2024 10:29:09 Success Sample User 177 1327 239284960 o232 o 0.35% Sillable
Sample Workspace 16 \ Dataflow \ Sampie A... Dataflow Refresh 10-01-2024 123201 10-01-2024 12:33:55 Success Sample User 158 114 1,361.5040 04727 o 0.20% Sillable
Sample Workspace 16 \ Dataflow \ Sample A.. Dataflow Refresh 10-01-2024 153401 10-01-2024 15:35:47 Success Sample User 158 105 1.317.7280 04575 o 0.19% Sillable
Sampie Workspace 16 \ Datafiow \ Sample A.. Datafiow Refresh 09-01-2024 18:04:02  09-01-2024 18:08:35 Success Sample User 153 273 1.295.7760 0.2299 o 0.19% Sillable
Sample Workspace 16 \ Datafiow \ Sample A.. Datafiow Refresh 10-01-2024 1209:03  10-01-2024 12:2045 Success Sample User 158 701 12439680 04319 ] 0.18% Sillable
Samnie Wocctnace 16\ Dacafiow \ Samnile A Dazaficny Sefoath DO1.2024 213301 0Q.01.2024 214248 Sucenss. _Samnile Litac 158 - ZD6. 1243 4380 N4a318 0 D I89% Sillahls
Total 42,434 37.024.4000 12.8557 o 5.36%

Burndown table for timerange

Experience Add % Burndown % vCumulative % Minutes to burndown
AS 1106.04% 0.00% 4.337.54% 21.69
cosA 00000000 446% 2 000% = 2440% 2 012
Total 1110.50% 0.00% 4,361.94% 21.81

Overages

@ Add % @ Burndown % @ Cumulative % (Right axis)

1.000%
®
®
2
S soom
S
1530 1532 1532 1536




Capacity Metrics App

Fabric Capacity Metrics Export data @

Compute Storage Help

Capacity name: Sample Capacity 1 v Date range: 19-12.2023 18-01-2024 Experience: Al v Storage type: Al v
1 0.00 0.00
Workspaces Current storage (GB) Billabie storage (G3)

Top 10 workspaces by billable storage (GB) % Top: 10
Workspace name Workspace Id Operation name Deletion status Billing type Current storage (GB) Billable Storage (GB) Billable storage %
Sample Workspace 3 2D88C2FA-17D4-4093-BF42-8AAS1EE51105  Onelake Storage Active Sillable 0.00 ] 100.00%

Storage (GB) by date Cumulative billable storage (GB) by date
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Announced at

FabConEurope...

Coming soon: Surge
Protection

Enables throttling on background jobs

background operations get rejected
before they consume all the CUs for the
next 24 hours

interactive operations remain available

Useful for Capacities dedicated to
interactive usage (Power BI)




Why should
you create

separate
Workspaces?

3) Access Control

Managing access on the Workspace
boundary is easy.

You can still share specific subsets of
data using the Data Sharing feature.




How access can be
managed in Fabric

- /

Workspace level Item sharing: Read,
roles: Admin, Edit, Share
Member, Contributor,
Viewer
o:®
~o
Data sharing: Read, OnelLake RBAC
ReadData, ReadAll (preview)

Note: this will probably be improved with the introduction
of OneSecurity
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Split Workspaces
by type of

workload and role
INn the data fabric




Single Capacities are
good for trials, but we

should avoid them for
actual
Implementations




Access control can
be complex, start by

managing access on
the Workspace level




Sam’s 5 golden rules for
Workspace & Capacity
design in Fabric

DO NOT mix different
layers of the medallion
architecture in a single
Workspace.




Sam’s 5 golden rules for
Workspace & Capacity
design in Fabric

DO NOT mix data from
different domains in the
same Gold Workspace.




Sam’s 5 golden rules for
Workspace & Capacity
design in Fabric

DO assign every
Workspace 2 things: a
Capacity* and a Domain.

*: Power Bl Pro/Premium Per User
Workspaces excluded




Sam’s 5 golden rules for
Workspace & Capacity
design in Fabric

DO split Workspaces and their
linked Capacities by workload

* Ingestion

* Processing/transformation
s (optionally combined
with ingestion)

* Ad-hoc exploration &
development

* Consumption




Sam’s 5 golden rules for
Workspace & Capacity
design in Fabric

DO build for future

extensibility, there is no
known valid limit on the
amount of Workspaces.




Slides available at

https://debruyn.dev/
dsh24
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5 Questions?

sam@debruyn.dev

https://debruyn.dev



