rottling
tegies

In the dynamic data management landscape, mastering the challenges of data warehousing has
become a pivotal task for organizations seeking optimal efficiency while managing complexities
such as unpredictable demand and controlling costs. This article explores how Microsoft Fabric
provides a dynamic and scalable solution to overcome these challenges with innovative features,
including burstable capacity, smoothing, and throttling. These features are instrumental in
transforming the data warehousing paradigm, offering a comprehensive solution to enhance
performance, scalability, and overall operational excellence. With a pay-as-you-go model and
emphasis on elasticity and optimal performance, Microsoft Fabric enables enterprises, especially
small and medium businesses (SMEs), to gain insights, facilitate decision-making, and streamline
their business processes.




Addressing varying and
unpredictable demands

for data analysis processing

To tackle the challenges, Microsoft Fabric offers a
dynamic and scalable solution that allows users to
create and manage data warehouses via two services:
Warehouse and SQL analytics endpoint. Operating

with a shared pool of resources known as capacity,
Microsoft Fabric helps organizations access data stored
within its framework. The capacity determines the amount
of computational power available for data processing, and
can be purchased in different sizes or SKUs that provide

a baseline number of capacity units (CUs), the unit of
measure for computing resources in Microsoft Fabric.

k performance
and efficiency of data

Managing costs and
complexity of data
infrastructure

Despite the baseline capacity's adequacy for routine
data warehousing workloads, its limitations become
evident in scenarios of heightened complexity,
concurrency, and frequency in data analysis queries.
Instances like sudden demand spikes during peak
hours or resource-intensive complex queries may
surpass the capabilities of baseline capacity. In such
scenarios, Microsoft Fabric offers a robust solution
to optimize data warehousing performance and
efficiency by introducing burstable capacity,
smoothing, and throttling functionalities.
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Burstable capacity, smoo ,ar de a dynamic and scalable
solution for SMEs, leveraging t based platform's advantages:
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Pay-as-you-go  Elasticity Performance Excellence

Pay only for utilized Scale resources dynamically to Enhance data processing performance with
resources, cutting costs match data analysis demands burstable capacity and smoothing, enabling

with burstable capacity and ensure optimal flexibility faster, smoother execution of complex
and smoothing for without altering capacity size queries and preventing performance issues
increased flexibility. or configuration. or failures from throttling.
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Data-Driven Approach  Agility Quality Assurance

Encouraging SMEs to base Breaking free from static
pa—
isi infrastructures, burstable
apacity and smoothing enable

Emphasizing the importance

of data quality and reliability,
burstable capacity and smoothing
mechanisms ensure consistent
performance, including running
complex queries efficientl

I oINS maintaining responsi

analysis

Use Cases

H " Consider a scenario where a data engineer manages
a rn ess I n g a data warehouse supporting a business intelligence
application that provides reports and dashboards to

IVI i CrOSOft Fa b ri c I S the sales and marketing teams. The organization has

purchased an F16 capacity, which provides 16 CUs as

|
Dyn a m I c the baseline capacity. The data warehouse has a daily

load of 200 GB of data from various sources, and

Pe rfo rm a n ce the data analysis queries vary in complexity and

concurrency. The data engineer uses the Warehouse

O pti m izat i 0 n and SQL analytics endpoint to create and manage

the data warehouse in Microsoft Fabric.
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To optimize performance, the data engineer strategically deploys burstable capacity, smoothing, and throttling

across different scenarios:

Smoothing During
Off-Peak Hours

During reduced-demand
periods, smoothing is
employed to mitigate the
impact of short-term demand
spikes. For instance, when a
batch job consumes 1600 CUs
in 10 minutes, smoothing over
24 hours ensures a consistent
consumption rate of 66.7 CUs
per hour. This prevents
exceeding the baseline of

16 CUs at any given moment,
preventing throttling or failures
due to capacity limits.

Decoding

Burstable Capacity
in Peak Hours

In high-demand periods

like midday or afternoon,
Burstable capacity is activated to
surpass the baseline and enhance
performance. For a complex query
requiring 24 CUs for optimal
execution, the data engineer
utilizes Burstable capacity to
employ 24 CUs, improving
response time and throughput.
This enables meeting heightened
demand for data analysis,
delivering faster and smoother
reports and dashboards.

Throttling During
Very Peak Hours

During extremely demanding
periods, such as flash sales or
holiday seasons, throttling is
implemented to restrict resource
consumption and optimize
performance. If a highly complex
guery necessitates 32 CUs for
optimal execution, the Fabric
initiates throttling, limiting the query
to use 16 CUs. This action balances
the data warehouse's performance
and reliability, preventing failures or
degradation due to resource
exhaustion.

Microsoft Fabric:

Advancing Data Warehousing
Efficiency with Expert Insights

In data warehousing, integrating burstable capacity,
smoothing, and throttling within Microsoft Fabric's
Warehouse and SQL analytics endpoint presents a
dynamic framework for optimizing resource utilization.
These concepts are tied to the assigned capacity size or
SKU, acting as a baseline for compute resources in the
Microsoft Fabric workspace.

A crucial element in this framework is using a scale
factor to calculate resources for data warehousing

workloads. This scale factor, determined by the ratio
of capacity units consumed to the workload's duration

concerning baseline capacity units, ranges from 1x to
32x based on the capacity size. This scalable approach
forms the foundation for cost-saving strategies and
performance improvements.

For instance, by employing an F16 capacity with a
baseline of 16 CUs, a data engineer can leverage
burstable capacity and smoothing effectively. The

burstable capacity allows the utilization of up to
192 CUs (12x scale factor) for intricate queries while

smoothing spreads this consumption over 24 hours.
This strategic approach enables optimal performance
at a cost equivalent to the baseline, exemplifying the

efficiency gained through Microsoft Fabric.

Additionally, throttling becomes a pivotal tool in

maintaining performance balance and reliability.
By limiting resource consumption to the baseline

capacity, a data engineer can prevent failures or
degradation caused by resource exhaustion during
periods of high demand.

In summary, Microsoft Fabric's dynamic trio of burstable capacity, smoothing, and throttling offers flexible
and scalable solutions for data warehousing. Beyond enabling enhanced performance, these features align
seamlessly with data engineering principles, embracing data-driven approaches and best practices for

optimal resource management.
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> https:/learn.microsoft.com/en-us/fabric/data-warehouse/compute-capacity-smoothing-throttling
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