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MLOps: The golden pipeline 
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MLOps practices: Tool selection
A U T O M A T E D  W O R K F L O W S  &  C I / C D  P I P E L I N E S

SageMaker

native

Do-it-yourself

SageMaker

Pipelines

AWS 

Step Functions

Amazon Managed 

Workflows for Apache 

Airflow (Amazon MWAA)

AWS 

Developer Tools
(AWS CodeCommit, 

AWS CodePipeline, 

AWS CodeBuild)

Third-party examples

• GitHub, Bitbucket

• Jenkins

• Artifactory

• Kubeflow (SageMaker

Components for 

Kubeflow Pipelines)

• Apache Airflow

Amazon 

ECR

SageMaker

projects
SageMaker

Model Registry
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SageMaker
MLOps-Ready
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Enabling innovation 

while balancing 
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Common challenges
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Self-service governed data 

science environments
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MLOps: Core practices and benefits
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Data science environments

Solution 
Utilize AWS Service Catalog to provision environments 

using infrastructure, configuration, or policy as code

AWS Service Catalog

Portfolio: Data Science Environments

Product 1
Example: 

AWS IAM Role + 

SageMaker Studio user 

+ Amazon S3

Product 2 Product n

1 Select product 2 Provision using

IaC/CaC/PaC

Data scientist

Challenge:  Enabling innovation while balancing governance needs
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Data science environments

Solution 
Utilize AWS Service Catalog to provision environments 

using infrastructure, configuration, or policy as code

Benefits:

• Ensure repeatability and consistency

• Standardize data science environments  

• Implement guardrails via code

AWS Service Catalog

Portfolio: Data Science Environments

Product 1
Example: 

AWS IAM Role + 

SageMaker Studio user 

+ Amazon S3

Product 2 Product n

1 Select product 2 Provision using

IaC/CaC/PaC

Data scientist

Challenge:  Enabling innovation while balancing governance needs
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Everything as Code

Lineage tracking 
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management

CI/CD
Continuous delivery 

and deployment
Continuous monitoring

Enabling innovation 

while balancing 

governance needs

Common challenges

Bridging the gap between 

model build and model 

deploy tasks

Providing 

end-to-end 

traceability

Building a repeatable and 

consistent process for 

deploying models

Monitoring 

models

MLOps practice

Benefit

Self-service governed data 

science environments

Repeatable process to  

create workflows 

across personas

Auditable 

ML pipeline
Improve time-to-market

Maintain model 

performance over time

Solution

AWS 

Service Catalog 

Amazon SageMaker 

Model Registry

Amazon 

SageMaker 

projects

Amazon SageMaker

projects and Pipelines

Amazon SageMaker 

Model Monitor

MLOps: Core practices and benefits
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Prepare data
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MLOps-ready features and capabilities
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SageMaker Pipelines

Python SDK for quickly 

and easily building ML 

workflows

Catalog models to 

manage models at scale 

and trigger automated 

deployment workflows

Built-in support for 

CI/CD and end-to-end 

lineage tracking
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SageMaker Pipelines 1
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SageMaker Pipelines: components
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SageMaker Projects 3

Build, train

deploy

SageMaker 

Model Registry
2

Preconfigured MLOps Project Templates

Model deploy and manage

Configuration 

management & model 

metadata for models
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version 
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Model 

deployment 
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SageMaker Pipelines: components
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Demo – SageMaker: 
Projects and Pipelines
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SageMaker: Projects and Pipelines

Integration with 

SageMaker

Experiments

Automatically track 

pipeline executions –

no setup required! 
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Vanguard’s MLOps journey
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Vanguard by the numbers

Founded: May 1, 1975

Global AUM: $8.3 trillion

Funds worldwide: 417

“To take a stand for all investors, to treat them fairly, 
and give them the best chance for investment success”

Global offices: 19

Employees (crew): 17,300

Clients: 30+ million

Note: Information as of 09/30/2021
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Objectives to adopt ML at scale

Reduce lead 

time to set up 

usable platform

Less than 

24 hours to set 

up usable 

platform



© 2021, Amazon Web Services, Inc. or its affiliates. All rights reserved.

Objectives to adopt ML at scale

Reduce lead 

time to set up 

usable platform

Reduce lead time 

to enable 

consumption

Less than 

24 hours to set 

up usable 

platform

Automate 100% 

of deployment



© 2021, Amazon Web Services, Inc. or its affiliates. All rights reserved.

Objectives to adopt ML at scale

Reduce lead 

time to set up 

usable platform

Reduce lead time 

to enable 

consumption

Reduce risk due 

to use of ML

Less than 

24 hours to set 

up usable 

platform

Automate 100% 

of deployment

Automate 

validation of 

controls 

adherence



© 2021, Amazon Web Services, Inc. or its affiliates. All rights reserved.

Objectives to adopt ML at scale

Reduce lead 

time to set up 

usable platform

Reduce lead time 

to enable 

consumption

Reduce risk due 

to use of ML

Increase client 

satisfaction 

for platforms

Less than 

24 hours to set 

up usable 

platform

Automate 100% 

of deployment

Automate 

validation of 

controls 

adherence

10% YoY 

improvement 

to satisfaction
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MDLC and capabilities related to MLOps
O P S  A N D  G O V E R N A N C E  C A P A B I L I T I E S  A R E  N O T  A N  I S O L A T E D  P H A S E  B U T  E M B E D D E D  I N  E A C H  P H A S E  
O F  T H E  L I F E C Y C L E

1. 
Define

problem

2. 
Prepare 

data

3. 
Develop 
model

4. 
Controls 
toll gate

5. 
Deploy 
model

6. 
Monitor

Ops and 
governance
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Ops and 
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Define problem:
• Document problem statement(s)

• Establish goals

• Establish and capture ROI

• Identify potential risk

• Establish team (product owner, model owner, DS, 

MLOps engineer, …) 

MDLC and capabilities related to MLOps
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Prepare data:
• Identify, understand, and obtain usage approval to data

• Set up access to data

• Engineer data and features

• Check for bias and imbalances

• Develop and adjust data pipelines 

MDLC and capabilities related to MLOps
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O F  T H E  L I F E C Y C L E
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• Establish goals

• Establish and capture ROI

• Identify potential risk
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Ops and 
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Develop model:
• Explore algorithms and frameworks

• Build and train models via experiments

• Test, tune, optimize, and validate models via trials

• Check for biases introduced by model

• Establish model explainability

• Archive code, configurations, and model artifact in repository 
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Controls toll gate:
• Establish risk tiers

• Document adherence to controls for established risk tier

• Obtain approval to proceed with deployment 
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Deploy model and monitor:
• Validate code quality and security standards adherence

• Validate controls and ITIL adherence

• CI/CD pipeline to deploy models and feature pipeline

• Setup monitoring for models (for data drift, model drift, model 

bias, quality and performance, etc.)

• Demonstrate ROI
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Deploy model:
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standards adherence
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Wrap-up
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SageMaker MLOps: Next Steps

Check out the new MLOps Page

https://aws.amazon.com/sagemaker/mlops/
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Thank you!
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