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Use case – leéĆs bêild a BERT-based NLP classifier model

Why machine learning (ML) with containers?

Using ML containers with Amazon Elastic Kubernetes Service (EKS)

Using ML containers with Amazon SageMaker 

Demo

Agenda



• Recently started as a 
data scientist at Amazon

• Joined Customer Reviews team
• First project – build BERT-based 

NLP model to classify customer 
reviews from amazon.com

Meet Sarah, a data scientist

ĈI simplî loëe éhis prodêcé.ĉ



LeéĆs look for éraining daéa

I heard about pre-trained BERT models; 
IĆm going éo êse one, and fine-tune 
it to my data

Start prototyping
…

OK results – I need 
more training resources

SaçahĆè ìäçkfläì

Jupyter 
notebook Training 

cluster

But…it worked 
on my machine. 
Why not here?
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Why ML with containers?



Why ML with containers?



Why ML with containers?

Packages
• Training code
• Dependencies
• Configurations

MKL

cuDNN
cuBLAS
NCCL

CUDA toolkit

CPU:

GPU:

Framework 
container 
image

Keras

Horovod

NumPy

SciPy

Others

Scikit-
learn

pandas

Open 
MPI

Python

+
Your 
training 
scripts

ML environments 
that are
• Lightweight
• Portable
• Scalable
• Consistent

Container runtime

Infrastructure

NVIDIA drivers

Host OS

TensorFlow | PyTorch | MXNet



Why ML with containers?

Container runtime

Drivers

Host OS

push

Amazon Elastic 
Container 

Registry (ECR)

Development 
system

Container

Container runtime

Drivers

Host OS

Training 
cluster

pull Container



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 Elastic
Container Service (ECS), 
and Amazon EC2

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



Amazon
SageMaker

Amazon EKSAmazon ECS

AWS Deep
Learning Containers

ML container options

Compute
Where the containers run

Image registry
Container image repository

Amazon ECR

1 2

Customer-provided 
containers
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Using containers
with Amazon EKS

1



Using customer-provided containers 
with Amazon EKS

Local IDE
or hosted 
notebookAWS SDK

Approach

1. Provision EKS cluster

2. Develop your code

3. Build custom container image

4. Create K8s job YAML file

5. Apply training job YAML file

Container 
registry

Docker push

Amazon ECR

Amazon EKS cluster

Docker build
Customer-provided

Code 
files



Using AWS-provided containers 
with Amazon EKS

AWS SDK

Amazon EKS cluster

Approach

1. Provision EKS cluster

2. Develop your code

3. Create K8s job YAML file 
referencing pre-built container

4. Apply training job YAML file

Code files
Container 
registry

Amazon ECR

AWS 
Deep 

Learning 
Container

Local IDE
or hosted 
notebook



Sample train.yaml

Training code

Command 
line 

arguments

Container 
image

Amazon FSx 
mount
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Using containers 
with Amazon SageMaker

2



Amazon SageMaker model training options

Use built-in algorithms
(container and script)

Use pre-built 
framework containers

Bring Your Own Script

VFLNLW

1 Use customer-provided 
containers

Bring Your Own Script
Bring Your Own Container

Customer-provided

Code 
files

2

Increasing level of customization

Amazon SageMaker comes 
with dozens of built-in 
algorithms for 

• Classification
• Working with text
• Sequence translation
• Computer vision
• Recommendation
• Regression
• Anomaly detection
• Topic modeling
• Forecasting
• Clustering
• Feature reduction

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



Using AWS-provided containers

AWS SDK

Fully managed
Amazon SageMaker environment

Amazon ECR

AWS
framework 
container

Amazon S3

Code files

Bring Your Own Script

Local IDE
or hosted 
notebook

SageMaker SDK

1



Using customer-provided containers

AWS SDK

Fully managed
Amazon SageMaker environment Amazon S3

Amazon ECR

Docker push

Bring Your Own Container

Docker build
Customer-provided

Code 
files

Local IDE
or hosted 
notebook

SageMaker SDK

2

AWS CodeBuild





9 Look for training data
9 Use a pre-trained NLP model 
9 Develop custom model code
9 Leverage pre-built deep learning framework 

containers to have consistent environment 
across platforms

9 Run model training at scale using 
Amazon SageMaker
Leverage Managed Spot Training to save 
up to 90% over on-demand instances

SaçahĆè ãeì ìäçkfläì



• Containers let you build lightweight, portable, and consistent 
ML environments

• AWS Deep Learning Containers include frameworks optimized by 
experts to deliver the best performance on CPUs and GPUs

• Build self-managed ML platforms with Amazon EKS
and compatible ML toolkits

• Leverage Amazon SageMaker as a fully managed service to build, 
train, and deploy ML models quickly

Summary



AWS Deep Learning Containers
https://github.com/aws/deep-learning-containers

https://docs.aws.amazon.com/deep-learning-containers/latest/devguide/
deep-learning-containers-images.html

https://docs.aws.amazon.com/sagemaker/latest/dg/docker-containers.html

Amazon SageMaker
https://aws.amazon.com/sagemaker/

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

Book
https://www.datascienceonaws.com/

Get started

https://github.com/aws/deep-learning-containers
https://docs.aws.amazon.com/deep-learning-containers/latest/devguide/deep-learning-containers-images.html
https://docs.aws.amazon.com/sagemaker/latest/dg/docker-containers.html
https://aws.amazon.com/sagemaker/
https://github.com/data-science-on-aws/workshop
https://www.datascienceonaws.com/


Thank you!
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Antje Barth

Twitter: 
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