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This architecture diagram illustrates how to reduce the environmental impact of an MLOps platform. sources.

* Use the AWS Customer Carbon Footprint Tool to
evaluate regional carbon impacts.

. . . + Consider regions powered by AWS renewable
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* Implement data locality principles by co-locating
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Reduce Duplication and rerun of feature engineering
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SageMaker Feature Store.
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i Training Compiler —  Debugger 1 Processing Job ° : Amazon SageMaker Al Amazon SageMaker Al : footprint while mgintainipg pperational gﬁiciency.
1 iServerless Inference Endpoint  Batch Transform ! * Amazon S3 Intelllqent-_Tlerlnq e P
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3 E L’ﬁ ik T patterns.
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S 3% gl AU + Amazon S3 Glacier storage classes provide
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Amazon S3 Amazon S3 Data Amazon S3  Training  Model Parallelism Deploy code Al sustainablg storage for rarel_y accesseq d_ata.
Storage Intelligent  Processing Glacier code Library Model Monitor + Implementing Amazon S3 Lifecycle policies
Lens Tiering e - Yoo ooz as ensures automated data management through
proper retention and deletion schedules, reducing
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Hardware Optimization maximizes computational

Guidance for Optimizing Machine Learning Operations for Sustainability on AWS e e e AWS
This architecture diagram illustrates how to reduce the environmental impact of an MLOps platform. Trainium, which offers up to 52% lower energy

consumption compared to traditional Amazon
Elastic Compute Cloud (Amazon EC2)

poarcs, agrision cn sty s
* Managed Spot Training in Amazon SageMaker Al
AWS Cloud 6 6 & takes advantage of unused Amazon EC2
@ %% @ E%E.} capacity, further enhancing resource efficiency

Amazon SageMaker Al Pipeline and reducing idle infrastructure, making it a crucial

e oo e e | AWS Deep Amazon Elastic Amazon SageMaker [Amazon SageMaker component in sustainable ML practices.
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LTI I . Iy ! Auto Scaling group Auto Scaling group resource utilization and opportunities for
g | Train Model 1, Evaluate Model Amazon CloudWatch environmental impact reduction.

* Amazon SageMaker Al Debugger plays a pivotal
role by automatically detecting resource
underutilization and training inefficiencies,
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| Feature Store 1, Iy Model Registry 1 comprehensive metrics for right-sizing training jobs
| mEEoesE ) Amazon SageMaker  Amazon SageMaker || Amazon SageMaker | E%E} @ E%E} " v Cppiins e ellTreen.
y . Al ' Al Iy AI' I :
| Jraining Compiler _ _ _ _ Debugger _ W__Processing Job _ ° | Amazon SageMaker Al Amazon SageMaker Al | Training Optimization Strategies minimize the
1 1Serverless Inference Endpoint Batch Transform 1 environmental impact of machine Iearnlng.
° e {:}'_J </> L e e e e e e e e e e e e e e e m g ——— = ! * Amazon SageMaker Al Automatic Model Tuning
3 E L, T with Bayesian optimization significantly reduces
AWél'i'lr:';i;ium Amazon EC2 AWS CodePipelne | oo Tmo oo 1 the number of experimental training runs.

» Utilizing Amazon SageMaker Al Processing for
efficient model evaluation and implementing
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3 AWS Inferentia
Amazon SageMaker

Amazon S3 Amazon S3 Data Amazon S3  Training  Model Parallelism Deploy code Al Documentation through Amazon SageMaker Al
Storage Intelligent  Processing Glacier code Library Model Monitor Model Cards enables tracking of environmental
Lens Tiering Code e s e e impact metrics, promoting transparency and

accountability in sustainable ML practices.
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Guidance for Optimizing Machine Learning Operations for Sustainability on AWS ) uomated Deployment infrastructure optimizes

This architecture diagram illustrates how to reduce the environmental impact of an MLOps platform. * By implementing Amazon SageMaker Al Model
Registry alongside AWS CodePipeline
and Amazon SageMaker Al Pipelines,

. w . organizations can create efficient, repeatable
Data preparation Model training and tuning Model deployment and management deployment processes that minimize resource
waste and operational overhead.
AWS Cloud 6 6 =
@ E%E_} G Energy-efficient Deployment options reduce the

Amazon SageMaker Al Pipeline environmental impact of machine learning inference
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I A'_ : | Model Cards 1L C\\ X ) @ utilization and minimize environmental impact in
I _P:Ofefsing \iolz Ly T EEEsssssssssssssss i N Q 7| Auto Scaling group Auto Scaling group machine learning deployments.
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Amazon CloudWatch
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automatically manages compute resources based
on workload demands, eliminating idle resource
waste for intermittent traffic patterns.
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T Amazon SageMaker I Al Al *  Amazon Asynchronous Endpoints optimize
Amazon SageMaker I . AI I Amazon SageMaker Endpoint Asynchronous resource usage for latency-tolerant applications.
I Al :l Training Job @ :I Al YL . L Endpoint | +  For batch processing needs, Amazon SageMaker
L ! I ; T Touesm Al Batch Transform provides resource-efficient
Feature Store | I Model Registry I P
btk dil I: Amazon SageMaker  Amazon SageMaker |: Amazon SageMaker : E%E} @ E%\E} y inference by automatically decommissioning
. Aé ) Al o Al o I : clusters upon job completion.
 Iraining Compiler Debugger Iy rocessing Jo ° 1
______ 1_ I _\F S 1 Amazon SageMaker Al ; Amazon SageMaker Al | Production Monitoring ensures optimal resource
1Serverless Inference Endpoint  Batch Transform 1 Q A .
Ty ] -] Lo o I utilization and model performance over time.
] E L’ﬁ ik T +  Amazon SageMaker Al Model Monitor provides
. T N i —— - comprehensive monitoring capabilities that detect
AWS Trainium Amazon EC2 A CEREF e e model drift, assess data quality, and track resource

Spot Instance Manage Model

utilization, enabling organizations to make data-
driven decisions about model retraining and
resource allocation.

!
5%l s g g 9.

Amazon SageMaker

e o) ‘mo

Amazon 83 Amazon S3 Data Amazon S3  Training  Model Parallelism Deploy code Al
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