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The AWS ML Stack

Broadest and most complete set of machine learning capabilities
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NEW: Model management for edge devices
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INCREASED
SPENDING

By 2023, spending on Al
systems will reach $97.9B,
up 2.5x from $37.5B in 2019

—IDC
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State of machine learning

FROM PILOTING TO
OPERATIONALIZING

By the end of 2024, 75% of
enterprises will shift from piloting
to operationalizing Al

—Gartner
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ML HANDLES
REAL-WORLD
TASKS

Driven by advancements in GPUs
and compute, availability of data, new
algorithms and the cloud

INTEGRATING ML
INTO DEVOPS

ML is now part of mainstream
DevOps process, not a set of
specialized, isolated projects

—Gartner
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Machine learning development is complex and costly

Label Collect and Store Check Visualize in
data prepare data features for bias notebooks
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Pick Train Tune Deploy in Manage Cl/CD
algorithm models parameters production and monitor
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Amazon SageMaker: Built to make ML more accessible

SageMaker Studio IDE

Label Collect and Store Check Visualize in
data prepare data features for bias notebooks
Pick Train Tune Deploy in Manage Cl/CD
algorithm models parameters production and monitor

MODEL MANAGEMENT FOR EDGE DEVICES
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Integrated Workbench
Capabilities designed specifically for ML, data Am azo n S ag e M a ke r

preparation, experiment management,
and workflows Most complete, end-to-end ML service

Managed Infrastructure

Designed for ultra low latency and high

o e ver An e Gt e

throughput, automatic scaling, and e —
distributed training L s e
Managed Tooling

Purpose-built from the ground up to e

work together including auto ML, g

collaboration, debugger, profiler, bias !:

analyzer, and explainability S
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https://aws.amazon.com/sagemaker

Amazon SageMaker overview

PREPARE

SageMaker Ground Truth

Label training data for machine learning

SageMaker Data Wrangler NEW
Aggregate and prepare data for
machine learning

SageMaker Processing
Built-in Python, BYO R/Spark

SageMaker Feature Store NEW

Store, update, retrieve, and share features

SageMaker Clarify NEW

Detect bias and understand
model predictions
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BUILD
SageMaker Studio Notebooks

Jupyter notebooks with elastic compute and
sharing

Built-in and Bring

your-own Algorithms

Dozens of optimized algorithms or bring
your own

Local Mode

Test and prototype on your local machine

SageMaker Autopilot
Automatically create machine learning
models with full visibility

SageMaker JumpStart NEW

Pre-built solutions for common use cases

SageMaker Studio

TRAIN & TUNE

Managed Training
Distributed infrastructure management

SageMaker Experiments
Capture, organize, and compare
every step

Automatic
Model Tuning

Hyperparameter optimization

Distributed Training
Libraries NEW

Training for large datasets
and models

SageMaker Debugger NEW

Debug and profile training runs

Managed Spot Training
Reduce training cost by 90%

Integrated development environment (IDE) for ML

DEPLOY & MANAGE — >

Managed Deployment
Fully managed, ultra low latency,
high throughput

Kubernetes & Kubeflow

Integration
Simplify Kubernetes-based
machine learning

Multi-Model Endpoints
Reduce cost by hosting multiple models per
instance

SageMaker Model Monitor

Maintain accuracy of deployed models

SageMaker Edge Manager NEW
Manage and monitor models on
edge devices

SageMaker Pipelines NEW

Workflow orchestration and automation
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Amazon SageMaker key benefits

Most complete,
end-to-end ML service
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Accelerate ML development

20+ tools covering the entire ML development lifecycle

Boost data scientist productivity

The world’s first integrated development environment (IDE)

Reduce cost

Eliminate costs of writing custom integration code with integrated
functionality optimized for ML

© 2020 Amazon Web Services, Inc. or its affiliates. All rights reserved |
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Balancing ML agility with IT governance

ML Builders

Focus on unique business value
Self-service access
Experiment fast
Respond quickly to change

aWS machine
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Cloud IT and DevOps

Security
Compliance
Operations

Spend management
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Security

Security features to help you meet strict security requirements
of ML workloads

Amazon
SageMaker

is devops ready

Compliance
PCI, HIPAA, SOC 1/2/3, FedRAMP, and ISO 9001/27001/27017/27018

ML workflows

Create automated workflows in minutes to support
thousands of models

Scalability

Train complex models with massive datasets

Orchestration
Automatic scheduling and execution of jobs with managed infrastructure
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Tens of thousands of customers use Amazon SageMaker
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SELELG

Common
use cases

Extract and
Analyze Data from
Documents

Healthcare, Legal,
Media/Ent, Education
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Predictive
Maintenance

Manufacturing,
Automotive, loT

Computer
Vision

Healthcare, Pharma,

Manufacturing

Demand
Forecasting

Retail, Consumer

Goods, Manufacturing

Autonomous
Driving

Automotive,
Transportation

Fraud
Detection

Financial Setrvices,

Online Retail

Personalized

Recommendations
Media & Entertainment,

Retail, Education

Credit Risk
Prediction

Financial Services,

Retail

Churn
Prediction

Retail, Education,

Software & Internet
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SageMaker Studio notebooks

FAST-START SHARABLE NOTEBOOKS

? a

Easy access with AWS Single
Sign-On (SSO)

Fully managed
and secure

Access your Administrators

notebooks in manage
seconds access and
permissions

Fast setup

Start your
notebooks
without
configuring
compute
resources

@3

Easy collaboration

Share
notebooks
with a
single click

A

Dial up or down

Flexible

compute

resources




SageMaker Studio notebooks

A

Instance

TTTITT T S

Studio notebooks

'
Kernel

—

Language packages

(Library, framework,
binaries)

SageMaker image




SageMaker Studio

Studio —|

You Your IDE Your compute

« Can enable AWS I|dentity Low-lift / automatic feature access * Can create a shareable link with

Amazon Elastic File System
(Amazon EFS)

Endpoint management Change environments per

. prU].e.Cr ...................

.| I I
and Access Management : P Autopilot rod package dependences in a !
(IAM) or AWS SSO .1« Experiments - single click I

« Fast startup ' 1+ Debugger . 1 * Dedicated compute resource I

» Consolidated experience Iy « Model monitoring . 1 ° Elastic compute "

» Aslice of the shared oy Versioning Co e Billing is per usage, not uptime ,
bl -

I

Remember, features are backwards compatible but differ in ease of use across instances vs. Studio



Studio notebooks enhance data scientists’ productivity

Extension of the JupyterLab interface

« Dedicated home directory for users

« Quick startup and 1-click deployment

« Dedicated link for users with no direct interface with AWS Management Console

« Get notebook differences and integrate with Git

« Manage resources



Use SageMaker notebooks to
easily share work with colleagues




Base execution environment and notebook output are captured

W] xgboost_customer_churn_stu X
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Shareable link
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SageMaker Studio notebooks
provide flexible compute

- Switch to compute with
more memaory, more
CPU, or GPU
acceleration when you
need it

Switch back to very
Inexpensive compute
when you want

Select Instance

Running notebook

xgboost_customer_churn_stu

dio.ipynb

Current instance type

2VCPU +4GiB  mLt3.medium ( FastLaunch )

If you change your instance, existing settings for this notebook will be lost, and installed
packages will not be carried over.

Instances 26 of 26

Instance Type
® mlt3.medium
@ mlt.large
@ mit3xlarge
@ mlt3.2xlarge
@ mlms.large
@ mlms.xiarge
@ mlms.2xlarge
@ mlms.4axlarge

@ mlms.8xlarge

Instance Category
General purpose
General purpose
General purpose
General purpose
General purpose
General purpose
General purpose
General purpose

General purpose

vePy

@) Fast launch only

Fast
Launch

4GiB v

GPU | Memory

8GiB

16 GiB

32GiB

8GiB v
16 GiB

32GiB

64 GiB

© © © © © © © o o

128 GiB



SageMaker Studio notebooks
provide persistent custom development environment

Build custom
containers with Push to

approved base Docker
TensorFlow images Registry

Python |I II
?. GLUON

A A

Data scientists Cloud infrastructure / security

Attach kernel
to Studio
domain

Select kernel
to run
notebook

& I
A

Data scientists




SageMaker Studio does security hardening

j

VPC support End-to-end encryption



SageMaker Studio notebooks provide full control of the development environment

A

View and shut down

Bring your own image
gy 9 instances in Studio



Demo
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