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Why machine learning with containers



Why machine learning with containers

Packages
• Training code
• Dependencies
• Configurations
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ML environments that are
• Lightweight
• Portable
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Infrastructure
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Why machine learning on Kubernetes

Composability Portability Scalability

O n - p r e m i s e s C l o u d



Amazon EKS: Run Kubernetes in cloud

Managed Kubernetes control plane, attach data plane

Native upstream Kubernetes experience

Platform for enterprises to run production-grade workloads

Integrates with additional AWS services 



AWS Deep Learning Containers
O P T I M I Z E D  A N D  C U S T O M I Z A B L E  C O N T A I N E R S  F O R  D E E P  L E A R N I N G  E N V I R O N M E N T S

KEY FEATURES

Customizable 
container images

Support for Single and multi-node 
training and inference

Pre-packaged Docker 
container images 
fully configured 
and validated

Best performance 
and scalability 
without tuning

Works with Amazon SageMaker, 
Amazon EKS, Amazon ECS, 

and Amazon EC2

TensorFlow, the TensorFlow logo, and any related marks are trademarks of Google Inc.
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Kubeflow and Kubeflow Pipelines



Introducing Kubeflow

PipelineNotebook Training Serving

Kubeflow is the machine learning (ML) 
toolkit for Kubernetes



Key use case: ML pipelines

Data 
ingestion Data analysis Data 

transformation
Data 

validation
Create 

training data

Deployment Serving Monitoring Logging



Kubeflow Pipelines

• A user interface (UI) for managing and 
tracking experiments, jobs, and runs

• An engine for scheduling multi-step 
ML workflows

• A software development kit (SDK) for 
defining and manipulating pipelines 
and components



Pipeline component

Input / Output

Implementation
(container)

Metadata

Input / Output

Implementation
(container)

Metadata

Input / Output

Implementation
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Creating a pipeline (1)



Creating a pipeline (2)
@dsl.pipeline(

name='Sample Trainer',
description=’’

)

def sample_train_pipeline(... ):

create_cluster_op = CreateClusterOp('create-cluster', ...)

analyze_op = AnalyzeOp('analyze', ...)

transform_op = TransformOp('transform', ...)

train_op = TrainerOp('train', ...)

predict_op = PredictOp('predict', ...)

confusion_matrix_op = ConfusionMatrixOp('confusion-matrix', ...)

roc_op = RocOp('roc', ...)

kfp.compiler.Compiler().compile(sample_train_pipeline , 'my-pipeline.zip’)

Pipeline component

Pipeline decorator

Pipeline function

Compile pipeline





Leverage AWS innovations through Kubeflow

Blog Post 

Enterprise-ready Kubeflow: Securing and scaling 
AI and ML

https://aws.amazon.com/blogs/opensource/enter
prise-ready-kubeflow-securing-and-scaling-ai-and-
machine-learning-pipelines-with-aws/

https://aws.amazon.com/blogs/opensource/enterprise-ready-kubeflow-securing-and-scaling-ai-and-machine-learning-pipelines-with-aws/
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The AWS ML stack
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Scaling machine learning 
on Kubernetes with 
Amazon SageMaker 



Amazon SageMaker components for 
Kubeflow Pipelines

Input/Output

Implementation
(in container)

Metadata

Supported components

https://github.com/kubeflow/pipelines/tree/
master/components/aws/sagemaker

Github

https://github.com/kubeflow/pipelines/tree/master/components/aws/sagemaker




Amazon SageMaker

• Fully-managed infrastructure
• Ground truth labeling
• Automatic model tuning
• Built-in optimized algorithms
• Managed Spot Training
• Scalable inference endpoints
• Model monitoring

Kubeflow + Amazon SageMaker delivers value

• Portability
• Composability
• Scalability
• Shared infrastructure
• Repeatable pipelines
• Automation
• CI / CD
• Open source



Demo code
https://github.com/data-science-on-aws/workshop

Blog post – Enterprise-ready Kubeflow
https://aws.amazon.com/blogs/opensource/enterprise-ready-kubeflow-securing-and-scaling-ai-and-machine-
learning-pipelines-with-aws/

Kubeflow on AWS
https://www.kubeflow.org/docs/aws/

SageMaker components for Kubeflow Pipelines
http://github.com/kubeflow/pipelines/tree/master/components/aws/sagemaker

Online workshop
https://www.eksworkshop.com/advanced/420_kubeflow/pipelines/

Get started

https://github.com/data-science-on-aws/workshop
https://aws.amazon.com/blogs/opensource/enterprise-ready-kubeflow-securing-and-scaling-ai-and-machine-learning-pipelines-with-aws/
https://www.kubeflow.org/docs/aws/
http://github.com/kubeflow/pipelines/tree/master/components/aws/sagemaker
https://www.eksworkshop.com/advanced/420_kubeflow/pipelines/


Thank you!
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