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How do we improve our ML systems?

More data
Bigger models

● SG’s → Launch Configs → ASG’s → Load Balancers
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Infrastructure stack for modern ML systems

Data

Compute

Orchestration

Notebooks

Model development



Data

Amazon S3



Fast data

Fast!Fast!

Fast data 
transformations

Quickly read / write / process TBs of data in Python!

Fast 
model I/O



Netflix Titus

AWS Batch

Compute

ML workloads can be resource intensive

r4.16xlarge equivalents demand chart

8x

x



Netflix Titus

AWS Batch

ML workflow

Task 5

Task 4

Task 3

Task 2

Task 1

Careful resource 
management

Cost efficiency is a 
key concern

Hard to estimate 
resource requirements –
predictive bin packing!



Orchestration

Netflix Conductor

AWS Step Functions

ML workflows

•Can be long running

•Can quickly multiply (a/b tests, parameters …)

Decouple where (compute) from how (orchestration)



Netflix Conductor

Amazon EventBridge

ML workflows are not 
isolated islands

Use data signals to 
connect workflow to 
upstream and 
downstream ETLs

https://commons.wikimedia.org/w/index.php?curid=17169933

https://commons.wikimedia.org/w/index.php?curid=17169933


Notebooks

Jupyter Notebooks

Amazon SageMaker notebooks

Netflix Polynote

Great for exploring and prototyping ideas

Equally great for monitoring ML workflows



Commuter

Papermill

Custom dashboards for every ML workflow execution



Infrastructure stack for modern ML systems

Data

Compute

Orchestration

Notebooks

Model development



But how do I structure my ML project?
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Notebooks
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Let’s build it!



Let’s build it!

It’s easy – there are only a few small prerequisites to get an environment running 
that meets AWS best practices

• Create an S3 bucket

• Create an AWS Batch compute environment (in EC2 provisioning mode)

• Create an AWS Fargate Amazon ECS cluster
(Don’t forget to create security groups allowing inbound access on port 80)

• Create an Amazon RDS PostgreSQL DB instance
(Make sure your security groups allow inbound access from your Amazon ECS cluster)

• Create an … uh … NLB – for Amazon API Gateway 

• Wait, did you create an Amazon VPC?

• You need some AWS Identity and Access Management (IAM) roles
(How many? 11? Yes, 11)

• Create an Amazon DynamoDB table
(Don’t forget to enable TTL)
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Okay, so maybe it’s not quite that simple

Fortunately, AWS and Netflix have done the hard stuff for you

● SG’s → Launch Configs → ASG’s → Load Balancers

https://github.com/Netflix/metaflow-tools

https://github.com/Netflix/metaflow-tools


Let’s dive deep

AWS Cloud (with standalone VPC)

AWS CloudFormation

Amazon S3

Code Snapshot 

Data Artifact   

Data Artifact   

Data Artifact   

Amazon SageMaker
Jupyter

Notebooks

P R O T O T Y P E

AWS Identity and Access 

Management

AWS Service Catalog

AWS Step 

Functions

The rest of AWS

AWS Batch

execute

Amazon EventBridge
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Bonus



Evaluate on AWS using Metaflow Sandbox

metaflow.org/sandbox



Thank you!
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