AWS

e lNvent




ARC312

Architectural best practices for
machine learning applications

Mohsen Ansari

Solutions Builder
AWS

re' |[Nvent




Outline

Taking applications to production
Taking intelligent applications to production
Well-architecting an intelligent application

Building intelligent applications on AWS

re' |[Nvent




Taking applications to production
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Taking intelligent applications to production
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The AWS ML stack
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Well-architecting an
intelligent application
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Well-Architected Framework
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https://aws.amazon.com/architecture/well-architected
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ML Lens for Well-Architected Framework

Cost Optimization Use managed services to reduce cost

Version ML inputs and artifacts

Operational Excellence Automate machine learning deployment pipelines

Reliability Train once and deploy across environments

Security Restrict access to ML services

Performance Efficiency Continuously monitor and measure system performance

https://docs.aws.amazon.com/wellarchitected/latest/machine-learning-lens/welcome.html
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Building intelligent
applications on AWS
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Intelligent applications with AWS Al services
Improving forecast accuracy with machine learning

https://aws.amazon.com/solutions/implementations/improving-forecast-accuracy-with-machine-learning/
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Intelligent applications with AWS Al services

Improving forecast accuracy with machine learning
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ML Lens for Well-Architected Framework

Cost Optimization Use managed services to reduce cost

https://docs.aws.amazon.com/wellarchitected/latest/machine-learning-lens
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Cost optimization using managed services

NN

AWS Lambda Step Function
New Data Event: Invoke Amazon Forecast Automation

Amazon Forecast

Forecasting

https://aws.amazon.com/solutions/implementations/improving-forecast-accuracy-with-machine-learning
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Cost optimization

Use managed services to reduce cost of ownership

Experiment with small datasets

Right-size training and model hosting instances

Account for inference architecture based on consumption patterns

Define overall ROl and opportunity cost



ML Lens for Well-Architected Framework

: Version ML inputs and artifacts
Operational Excellence : : T
Automate machine learning deployment pipelines

https://docs.aws.amazon.com/wellarchitected/latest/machine-learning-lens
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Versioning ML inputs and artifacts
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Automating ML deployment pipelines

Step Function
Amazon Forecast Automation

https://aws.amazon.com/solutions/implementations/improving-forecast-accuracy-with-machine-learning
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Operational excellence

« Continuously monitor and measure ML workloads
- Establish a model retraining strategy
- Version machine learning inputs and artifacts

« Automate machine learning deployment pipelines

sty



Intelligent applications with AWS ML services
AWS MLOps Framework

Pipeline Provisioning Provisioned Pipeline (Bring Your Own Model for SageMaker)
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https://aws.amazon.com/solutions/implementations/aws-mlops-framework




AWS MLOps Framework

Pipeline provisioner
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AWS MLOps Framework

Pipeline for ML model deployment

Provisioned Pipeline (Bring Your Own Model for SageMaker)
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https://aws.amazon.com/solutions/implementations/aws-mlops-framework
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ML Lens for Well-Architected Framework

Reliability Train once and deploy across environments

https://docs.aws.amazon.com/wellarchitected/latest/machine-learning-lens
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Train once and deploy across environments

Provisioned Pipeline (Bring Your Own Model for SageMaker)
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Reliability

- Manage changes to model inputs through automation

« Train once and deploy across environment



ML Lens for Well-Architected Framework

https://docs.aws.amazon.com/wellarchitected/latest/machine-learning-lens
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Intelligent applications with AWS ML services

AWS MLOps Framework
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Security

« Restrict access to ML systems
- Ensure data governance
- Enforce data lineage

- Enforce regulatory compliance
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ML Lens for Well-Architected Framework

Performance Efficiency Continuously monitor and measure system performance

https://docs.aws.amazon.com/wellarchitected/latest/machine-learning-lens
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Continuously monitor system performance

Amazon Amazon
SageMake API Gateway

https://aws.amazon.com/solutions/implementations/aws-mlops-framework
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Performance efficiency

- Optimize compute for your ML workloads
- Define latency and network bandwidth performance requirements

- Continuously monitor and measure system performance



Takeaways

Building applications vs. building intelligent application

Al / ML services on AWS

Machine Learning Lens for Well-Architected Framework

Apply Well-Architected best practices in Al / ML architectures
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Architecture resources

AWS Well-Architected Framework

The official best practices for Architecting in the AWS Cloud
https://aws.amazon.com/architecture/well-architected

AWS Well-Architected Labs

Hands-on labs to help you learn, measure, and build using architectural best practices
https://wellarchitectedlabs.com/

AWS Architecture Center

Official AWS repository for all Architecture resources

https://aws.amazon.com/architecture

AWS Solutions Library

Vetted reference implementations and Well-Architected patterns

https://aws.amazon.com/solutions/

AWS
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https://aws.amazon.com/architecture/well-architected/?wa-lens-whitepapers.sort-by=item.additionalFields.sortDate&wa-lens-whitepapers.sort-order=desc
https://aws.amazon.com/architecture/
https://aws.amazon.com/solutions/
https://wellarchitectedlabs.com/
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