
© 2022, Amazon Web Services, Inc. or its affiliates. All rights reserved.

2 4  F e b r u a r y  2 0 2 2



© 2022, Amazon Web Services, Inc. or its affiliates. All rights reserved.© 2022, Amazon Web Services, Inc. or its affiliates. All rights reserved.

Implementing MLOps with
Amazon SageMaker

Alessandro Cerè

Senior AI/ML Specialist Solutions Architect

AWS



© 2022, Amazon Web Services, Inc. or its affiliates. All rights reserved.

1. Challenges in scaling ML workflows

2. Automating ML workflows with Amazon SageMaker Pipelines

3. Store, discover, and share features with Amazon SageMaker Feature Store

4. Demo
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MLOps practices: Technology
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Building automated ML workflows

Incorporating CI/CD practices
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Challenges in building and scaling end-to-end 
ML workflows

Building ML 
workflows

ML workflows can 
quickly become 

complex, with tens 
to hundreds of 
steps; takes too 

long to build

Hard to keep track of 
data, dependencies, 

and artifacts; reliance 
on ML engineers 

Troubleshooting
ML workflows 

Hard to keep track 
of models and 

model versions in 
production, offline 
approval workflows

Managing 
models 

Duplication of code; 
MLOps requires 

expertise and CI/CD 
for code, data, and 

model artifacts

Automating and 
scaling MLOps 

Need to meet 
organization 

and regulatory 
requirements for 
lineage tracking 
and compliance

Tracking 
lineage 
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Amazon SageMaker Pipelines
Build, automate, manage, and scale ML workflows
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Amazon SageMaker Pipelines

Easier collaboration between data scientists, ML engineers, DevOps / MLOps; accelerate ML projects

Build ML 
workflows

Python SDK for quickly 
and easily building 

ML workflows

SageMaker manages 
workflow executions, 

data dependencies, and 
provides key metrics  

Troubleshoot
ML workflows 

Catalog and manage 
model versions in 

SageMaker 
model registry

Manage 
models 

Fully managed CI/CD; 
built-in MLOps 

templates and support 
for custom templates 

Automate and 
scale MLOps 

Built-in support for 
tracking data, code, 
and model artifact 

lineage 

Track 
lineage 
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Amazon SageMaker Pipelines
C O M P O N E N T S

End-to-end traceability and automation

Automated 

model build 

workflows

Central Store to 

manage models

Model 

deployment 

pipeline

Source code 

control

Built-in

triggers

</>
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Python SDK

Build workflows composed of parameters, 
steps, and data dependencies

Orchestrate SageMaker jobs

Data Wrangler, processing, training, 
batch transform, and model registration

Trigger executions

Run pipelines from Amazon SageMaker
Studio, notebooks, and SDK, and 
automate executions

Build ML 
workflows
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Visualize pipelines

Visualize pipeline executions and status 
in real time in Amazon SageMaker Studio

Real-time metrics 

Visualize real-time metrics for pipeline 
steps; e.g., training metrics and logs

Troubleshoot

Stop pipeline executions; cache steps 
and re-run pipelines 

Troubleshoot 
ML workflows 
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See pipeline execution and metrics in real time
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Manage models

Amazon SageMaker 
Model Registry

Catalog of models and model versions; 
register models from pipelines and save 
metadata and evaluation metrics

Built-in approval workflow

Approve/reject model versions manually 
or automatically in the pipeline execution

Multi-account support

Apply resource policies to deploy model 
versions in different AWS accounts 
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Approve models for production
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Automate and 
scale MLOps

MLOps made easy with 
SageMaker projects
Create a project in Amazon SageMaker Studio; 
get code repository, seed code, and MLOps 
infrastructure set up for you

Built-in and custom 
MLOps templates
MLOps templates for building, deploying, and 
end-to-end workflows published by 
SageMaker; support for custom-built 
templates published in AWS Service Catalog

Continuous integration/ 
continuous delivery (CI/CD) 
Built-in support for AWS CodeCommit, 
AWS CodeBuild, and AWS CodePipeline for 
CI/CD for ML workflows
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Track lineage

End-to-end lineage tracking

Built-in lineage tracking for Amazon 
SageMaker Pipelines; track data, models, 
and artifacts for Amazon SageMaker
Pipelines

Query support

View lineage in Amazon SageMaker Studio 
or query via Amazon SageMaker SDK: 
artifact, context, action, association

BYO lineage

Track custom entities
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Challenges 
of separate 
feature stores

Feature drift

Feature duplication

Slow model development/ 

deployment
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Amazon SageMaker Feature Store - How it works

Ingest data

Move streaming features 

or batch features to a central 

repository

Store

Online and offline feature 

stores maintaining 

consistency and accuracy

Serve

Features for real-time and 

batch applications, and for 

model training

Amazon 

SageMaker 

Feature Store

Store, discover, and 

share features for 

machine learning

Feature processing

Transform raw data into 

meaningful features for 

better models

Raw data

Data in its original 

form that has not

been processed

Batch
Offline 
feature 
store

Model 
training

Streaming
Online 
feature 
store

Batch 
inference

Real time 
inference
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Integrating Amazon SageMaker Feature Store

Amazon SageMaker

Feature Store
Amazon SageMaker

Training

Amazon SageMaker

Batch Transform

Amazon SageMaker

Hosting

Amazon Kinesis

Amazon 

EMR

Amazon Managed 

Streaming for Apache 

Kafka

AWS Lambda

AWS Step 

Functions
Amazon SageMaker

Pipelines

Apache 

Airflow

AWS Glue

Amazon Athena

Amazon SageMaker

Data Wrangler

AWS Glue 

DataBrew

Amazon 

SageMaker

Processing

Feature authoring

Feature processing

Feature 

pipelines

Online inference

Training, batch scoring

Streaming

Feature discovery

Amazon SageMaker

Studio
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Demo
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Foundational knowledge

AWS Well-Architected framework and lenses
aws.amazon.com/architecture/well-architected

White papers (DevOps, machine learning)
aws.amazon.com/whitepapers

Hands-on 

Operationalize a Machine Learning model with Amazon SageMaker Feature Store
github.com/aws-samples/amazon-sagemaker-mlops-with-featurestore-and-datawrangler

Resources

Blog posts 

Building automated ML workflows using Amazon SageMaker Pipelines
aws.amazon.com/blogs/machine-learning/building-automating-managing-and-scaling-ml-workflows-using-amazon-
sagemaker-pipelines

Multi-account model deployment with Amazon SageMaker Pipelines
aws.amazon.com/blogs/machine-learning/multi-account-model-deployment-with-amazon-sagemaker-pipelines/

Automate model retraining with Amazon SageMaker Pipelines when drift is detected
https://aws.amazon.com/blogs/machine-learning/automate-model-retraining-with-amazon-sagemaker-pipelines-when-drift-is-
detected/

https://aws.amazon.com/architecture/well-architected
https://aws.amazon.com/whitepapers
https://github.com/aws-samples/amazon-sagemaker-mlops-with-featurestore-and-datawrangler
https://aws.amazon.com/blogs/machine-learning/building-automating-managing-and-scaling-ml-workflows-using-amazon-sagemaker-pipelines/
https://aws.amazon.com/blogs/machine-learning/multi-account-model-deployment-with-amazon-sagemaker-pipelines/
https://aws.amazon.com/blogs/machine-learning/automate-model-retraining-with-amazon-sagemaker-pipelines-when-drift-is-detected/
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Visit the AI & Machine Learning resource hub for 
more resources

Dive deeper into these resources, get inspired and learn how you can use 

AI and machine learning to accelerate your business outcomes.

• The machine learning journey e-book

• 7 leading machine learning use cases e-book

• A strategic playbook for data, analytics, and machine learning e-book 

Accelerate machine learning innovation with the right cloud services & 

infrastructure e-book

• Choosing the right compute infrastructure for machine learning e-book

• Improving service and reducing costs in contact centers e-book

• Why ML is essential in your fight against online fraud e-book

• … and more!

Visit resource hub

https://bit.ly/3mwi59V

https://resources.awscloud.com/ai-and-machine-learning?sc_channel=el&sc_campaign=apac_field_t1_en-aws-innovate-aiml_20220224_7014z000000rmgz&sc_publisher=other&sc_country=mult&sc_geo=apj&sc_category=multi&sc_outcome=field&trkcampaign=innovate-ml&trk=el_spkrqr_innovateaiml_22q1
https://bit.ly/3mwi59V
https://bit.ly/3mwi59V
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AWS is how you build 

machine learning skills

Flexibility to learn 

your way

Validate your 

expertise

Courses built on the 

curriculum leveraged by 

Amazon’s own teams. 

Learn from the experts 

at AWS.

Learn online with on-demand 

digital courses or live with virtual 

instructor-led training, plus 

hands-on labs and opportunities 

for practical application. 

Demonstrate expertise in 

building, training, tuning, 

and deploying machine 

learning models with an 

industry-recognized 

credential.

AWS Machine Learning (ML) Training and Certification

aws.training/machinelearning explore.skillbuilder.aws/learn aws.amazon.com/certification

http://aws.training/machinelearning
https://explore.skillbuilder.aws/learn
https://aws.amazon.com/certification
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Thank you for attending AWS Innovate – AI/ML Edition

We hope you found it interesting! A kind reminder to complete the survey.

Let us know what you thought of today’s event and how we can improve the event 

experience for you in the future.

aws-apj-marketing@amazon.com

twitter.com/AWSCloud

facebook.com/AmazonWebServices

youtube.com/user/AmazonWebServices

slideshare.net/AmazonWebServices

twitch.tv/aws
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Thank you!
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Alessandro Cerè


