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Quadrant for Cloud Infrastructure and Platform Services

Gartner recognizes
AWS as a Leader
for the 11% straight year

Magic Quadrant for Cloud Infrastructure and Platform Services

- Gartner, Magic Quadrant for Cloud Infrastructure & Platform Services, Raj Bala, Bob Gill, Dennis Smith, Kevin Ji, David Wright, 27 July 2021. Gartner and Magic
JOMPLETENES VISION > \ 3 ' Quadrant are registered trademarks of Gartner, Inc. and/or its affiliates in the U.S. and internationally and is used herein with permission. All rights reserved. Gartner
does not endorse any vendor, product or service depicted in its research publications, and does not advise technology users to select only those vendors with the
highest ratings. Gartner research publications consist of the opinions of Gartner's research organization and should not be construed as statements of fact. Gartner
Source: Gartner disclaims all warranties, expressed or implied, with respect to this research, including any warranties of merchantability or fitness for a particular purpose. This
graphic was published by Gartner, Inc. as part of a larger research document and should be evaluated in the context of the entire document. The Gartner document is
available upon request from AWS.
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AWS Region design

AWS Regions are comprised of multiple AZs for high availability, high scalability, and
high fault tolerance. Applications and data are replicated in real time and consistent

in the different AZs.
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A Region is a physical location in the world
where we have multiple Availability Zones.
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AWS Availability Zone (AZ)
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Datacenter

Availability Zones consist of one or more discrete data
centers, each with redundant power, networking, and
connectivity, housed in separate facilities.
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AWS network design

Intra-AZ connections — Inter-AZ connections — Transit center connections

At least 2 redundant transit centers Highly peered & connected

Doooooocs Dooooood Dooooood o [ [ Dooooood
OOoOoOoOoOooo OOOooOoooo o o OOOo0o0OoOoOoo OOoOooOoOoono
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Amazon CloudFront

uses a global network of

230+ points of presence o
(218 Edge locations and 12 ‘

Regional Edge caches) in 77 ®
cities across 37 countries

© 2020, Amazon Web Services, Inc. or its Affiliates. All rights reserved. Amazon Confidential
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Redundant 100GbE network e 7

and private capacity between

all regions except China )
Direct Connect: ‘
80+ locations; customers can

reach every AWS Region from o ©
their local Direct Connect PoP
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AWS custom hardware

070

Routers Load
balancers
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oo |
Custom compute Custom Silicon
servers and software

semiconductors
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200+ fully featured services
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Amazon’'s machine learning innovation at scale

Recommendations for you
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Your Orders Pet Supplies
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deauty & Personal Tools & Home
Care Improvement

b=

4,000 products per 1.6M packages Billions of Alexa First Prime Air

minute sold on every day interactions Delivery on
Amazon.com each week Dec. 7, 2016
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Media use cases enabled by Machine Learning

Search

Search &
Discoverability

®

Automate the creation of rich metadata index (object, activity, faces), extracted from
audio visual content, integrated into asset management systems

Subtitling & @ Automate the creation of subtitles, captions, transcription and translations of audio
Quality Control Localization content
& Content @ Detect potentially inappropriate content to avoid issues in global markets, and to
Moderation increase brand safety for advertisers
Compliance Compliance & ® Detect and pixelate faces captured incidentally to preserve the privacy of non-
Redaction persons of interest in news feeds and security footage.
Contextual @ Make advertising relevant to the context of the content. Avoid brand damage
Advertising through unintended associations.
Dynamic Ad @ Optimize Ads based on consumer viewing patterns. Tune the creative in-flight based
o Insertion on real data and consumer feedback.
Monetization
Highlight @ Identify actors/ players, detect specific activities (goal, foul, car crash...) and
Generation automatically create a clipping around the detected scenes.
Content @ Analysis disparate data and enable the consumer to make personalized content

Recommendation

choices, predict consumer behavior
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AWS Media Services and products
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Amazon Interactive
Video Service

5t

AWS Elemental

AWS Elemental
MediaConnect

8
N2

AWS Elemental

AWS Elemental
MediaConvert

B

AWS Thinkbox

o
I<D>I
070

AWS Elemental
MedialLive

@

Render Farm

&3

AWS Elemental
MediaPackage

©

Amazon

MediaStore MediaTailor Deadline Deployment Kit Nimble Studio
- = =3
AWS Elemental Software AWS Elemental
& Appliances Link
© 2021 Amazon Web Services, Inc. or its affiliates. All rights reserved |
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The AWS ML stack

Broadest and most complete set of machine learning capabilities

Vision Chatbots Business tools Search Healthcare
Rekognition Lex Personalize, Forecast Kendra HealthLake
Fraud Detector Comprehend Medical
Al SERVICES Lookout for Metrics Transcribe Medical
Speech Text Contact centers Code + DevOps Industrial
Polly Comprehend Contact Lens CodeGuru Panorama Appliance and SDK,
Transcribe Translate Connect Voice ID DevOps Guru Monitron, Lookout for
Textract Equipment, Lookout for Vision
I SAGEMAKER STUDIO IDE I
Detect bias < ialion . . )
Label Data Store i Visualize in Pick Train Tune Deploy in Manage Manage edge
A VAOL\ data collection prep features predict,ijons notebooks algorithm models faster SEICIMIEELS production & monitor devices
SAGEMAKER
< Cl/CD >
ML FRAMEWORKS i
VST, [P o DiEET EEmlig GPUs Inferentia Elastic inference FPGA

& INFRASTRUCTURE
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Apache MXNet

AMls & containers

© 2021 Amazon Web Services, Inc. or its affiliates. All rights reserved |
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Modern data architecture for media enrichment

Computer
Vision

RFID

Doppler
Radar

Device
Telemetry

=

Sources
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Graphic Overlay

/ Prediction

Personalization

Store Content/ Process/ Infer/
Data Lake Analyze Insights @

N

API
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Wanted to build a flexible and scalable content
recommendation product with a fast go to market

SOLUTION

Used Amazon Personalize to create personalized
content experiences for customers on the discovery+
streaming platform

IMPACT

Improved customer journey in discovery+ platform

Met Discovery's desire to deliver content against time-
to- market goals

Solution works with existing infrastructure
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Discovery Communications, Inc.
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Dataset

Solution
Version

—) Campaign

Interactions © :
Dataset : :  Dataset

‘ n
[ O |
Get Recommendations

|
7

mt

Customers

Put Events
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Use case: From manual tagging to

Al-based tagging

Background Results
* Over 200,000 hours of content * Solution developed within three weeks
* Only half the content is manually tagged * Live video frame-based analysis
* How can they enrich the metadata on AWS? » Established, searchable baseline archive
* How can they unleash the value of content they » All content is now tagged and indexed
already own once on AWS? + Over 99,000 faces indexed and searchable
® » Saved ~9,000 hours a year in manual curation costs
Challenge ANALYZE DEUVER

* Large-scale video library

* High accuracy required

* Limited budget

* Ability to extract from video

» Keep up with daily increase in content

© 2021 Amazon Web Services, Inc. or its affiliates. All rights reserved | 19
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Enhanced viewer experience with metadata

X-Ray ~ Viewhl ,’ AT / m Clancy's Jack Ryan = O M| X
\J ) P Season 2, Ep. 1 Cargo

.

Lara Barbieri
10-Year-Old Daughter

General Trivia = . Actors
Senator Moreno is played by actor Benito - .
Martinez. Martinez is known for his roles =Y 7 1 . Music
on The Blacklist, How to Get Away with ; -
Murder, House of Cards, and ’ . Trivia
Supernatural. ‘ : ‘
| 4 . . ..
‘. Skip credits/skip intro
Benito Martinez > . .
- Objects/locations/logos
Senator Moreno . P . ] / / 9
Content aware ad breaks
John Krasinski ) et
Jack Ryan " e
15:29 HD

Next Episode >

00:00:00 46:27:12

| b0:00:00:00 ‘ | 00:08:17:12

00:18:35:00 00:27:52:12 | D0:37:10:00 00:46:27:12
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Content Analysis

MEDIA INSIGHTS ENGINE

control plane

n AWS Step Functions workflow

analysis and transformation ope:

4 ; i 5 =Y 1
Amazon Cognito ~ Amazon Cognito : E @_j Q
user pool identity pool ' | . E | ‘{D

Amazon Transcribe  Amazon Translate Amazon Comprehend

AWS Lambda Amazon Simple AWS Lambda

! Queue Service ] R
] o, B 2

i Amazon Rekognition AWS Elemental
| MediaConvert

Amazon AP| Gateway )
Amazon CloudFront Amazon S3 L e e i A e e e —————————————— ‘ ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, :

web source bucket

Amazon DynamoDB | Amazon Kinesis | AWS Lambda  Amazon OpenSearch
data plane table i Data Streams | Service (successor to

‘ H | Amazon Elasticsearch
AWS Lambda H | Service)

Amazon S3
data plane bucket
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Drink 96.4% Alcohol 80.1% Wine 69.9%
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Live Streaming with Automated Multi-Language Subtitling

HLS Video ®F. | Dash, HLS, MSS
=R Video

live channel source AWS Elemental AWS Lambda@Edge AWS Elemental Amazon CloudFront
MediaLive MediaPackage

ﬁ Translated Captions

display devices

C@ Amazon DynamoDB

Amazon CloudWatch Generated
Events Captions

X Transcribed text
PCM Audio — {VZE @"

Translated text t
Transcribed text &

e Amazon Simple Notification
AWS Lambda

Turns on and off ECS 5 Takes caption text and passes
instance on MediaLive Service it to Amazon Translate to

start or stop CloudWatch convert to other languages.
event.
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Amazon IVS Auto-captions
AWS Cloud

Live Feed Source
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stream

AWS ECS
“stream-server”

Amazon $3

“transcribe-config”

overlays

audio

custom vocabulary +
vocabulary filter

transcription
AWS ECS

“transcribe-server”

overlays

&

DynamoDB Table
“overlays”

transcription

OPTIONAL PATH
(enabled/disabled by user
at deployment time)

translation/s
AWS ECS
“translate-server”

Amazon
Transcribe

$sendtranscription

API Gateway

“writer-websocket”

Amazon
Translate

Amazon S3
“player-app”

Amazon
CloudFront

transcription /
translation/s

AWS Lambda
d-transcription”
N

transcription /

tr bl

connections for a

given language

DynamoDB Table
“connections”

connection ID
0
K\)&

AWS Lambda AWS Lambda
“lambda-on-connect” “lambda-on-disconnect”
N A

connection 1D

connection ID +
captions language

connection ID +

. Sdisconnect
captions language

Sconnect

—

Playback Devices

connection ID
+
captions
language

Amazon AP| Gateway
“reader-websocket”

transcription /
translation
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E-commerce interactive video experience

productTd: 1080567894 (75.83s) Eyeshadow Palette - Set of 3
productId: 1080567894 (74.72s) 7 Palettes

productId: 1088567893 (73.64s) -

productId: 1080567893 (72.77s) $99

productId: 1088567893 (71.72s)

productId: 1088567893 (70.61s)

productId: 1080567893 (69.78s) Waterproof Eyeliner and
productId: 1800567892 (68.69s)

productId: 1088567892 (67.86s) - Mascara

productId: 1080567892 (66.82s)

productId: 1800567892 (65.70s) $27
Divine Shine - Satin Rose
Lipstick set

$28

Gloss Bomb Universal Lip
Luminizer

$15

7-in-1 daily wear palette
essentials

$95

EYE CARE SET - sparkle gloss

© 2020 Amazon Web Services, Inc. or its affiliates. All rights reserved |
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Event broadcasting enrichment
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TG wn : CLE - HOU < JESDAY AT CLE, 4:35 ET (TBS)  GAME 5 [If NEC): OCT. 11 Amou.-fg
SB B
SUCCESS 67%

& TURDAY AT HOU, 4:37 ET (TBS]  GAME 3; MONOAY AT OLE, 1:300 . © 2021 Amazon Web Services, Inc. or its affiliates. All rights reserved | 28
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STATCASTEAI

v WS

P —

STOLEN BASE
SUCCESS

TAKES INTO ACCOUNT:

Prior to each pitch, MLB sends

a request for inferences (predictions)
to AWS

>RUNNER'S JUMP
>CATCHER POP TIME
>PITCHER'S TIME TO HOME
>LEAD DISTANCE

>GAME CONTEXT
>HISTORICAL DATA

~128 milliseconds for % 5

21 inferences

)

F)
Amazon
3

» SageMaker

A
3

4
«

>

STATCAST A3 Al aws
p—

SU&BES 803‘

Response contains probabilities

(lead distances 0-20 ft) to render graphics in
real-time

POWERED BY

STAT A CAST aws




3TB+ data, 1,500+ hours play time per week
Needed ML solution for real-time stats

Lean team, no data science expertise

SOLUTION
Next Gen Stats (NGS)

Live data streamed to AWS from
RFID tags on players and in game ball

Data processed in 100+ steps in under 1 second

Real-time predictions

Output stats published via
APIs and on-screen graphics

IMPACT
Quickly launched 20+ stats

Sports announcers get interesting
data points to engage fans

© 2020 Amazon Web Services, Inc. or its affiliates. All rights reserved | 30
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Amazon

SageMaker
Model trained with ~35k plays

Every 10th of a second,
stadium sensors gets signal
from player on the field

Predictions made in less than
one second

Pushed to broadcasters via
API for in-game integratio
TSRS T .}--‘

BB B

© 2020 Amazon Web Services, Inc. or its affiliates. All rights reserved |
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ey N7 Q8 o

POWERES aWS
\./‘7

» Real time data capture and processing

 Stadium sensors track RFID tags
on players

 Location data within inches
» Speed and location of every player

» 3 TB of data captured every
game week

aWS machine
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. SOLUTION ARCHITECTURE
WFL Next Gen Stats

Data
distributors

Real-time data

! |
| |
| 1
| 1
" I
K |
- & | Hrdlei i [ vebsites | | Entire solution runs on AWS
I I : -
I I : -
I I
: e leds ] esan | ! Amazon SageMaker lets
: [ Datestore ' ML models deployed into
I ML I ! -
: processors ! T i i existing analytics pipelines
il e T el
| . .
. U . ] : Streaming data architecture
: SageMaker I : |
I 1 I -
I ! ;

\l, 150ms \l, 1000ms

© 2021 Amazon Web Services, Inc. or its affiliates. All rights reserved |
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Bundesliga wanted to enhance the fan experience by
providing more contextual data around the
probability of scoring a goal for each shot in a match

SOLUTION

Amazon SageMaker to train a model to make
predictions on event data, trained on over 40k
historical data points

SageMaker Clarify implemented to help explain
model logic behind individual xGoals predictions

Full serverless architecture with AWS Fargate and
AWS Lambda to ingest event data

IMPACT

Using SageMaker, Bundesliga is able to improve the
fan experience by providing more data around each
shot attempt in @ match

aWS machine
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BUNDESLIGA

© 2021 Amazon Web Services, Inc. or its affiliates. All rights reserved |
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Bundesliga solution architecture

BUNDESLIGA
3
z) _
AMAZON AWS LAMBDA
API GATEWAY Stats calculation
J + Event data and player metadata
o are ingested
en L :
S  An AWS Lambda function is
LIVE MATCH AWS FARGATE AMAZON DYNAMODB AWS LAMBDA .
DATA Stats calculation Store match events Stats send-out trlggered to pr‘e_process data
|—| and invoke a SageMaker endpoint
Tam] _| | to retrieve the xGoals value
L|VE=ME_|:|A AMAZON é’% et conent @ Z@ * DFL broadcasts the Value, and
oATA B delveny O ITIPLE DEVICES stores it in S3 to continually
\ improve the model
oy} "% | ~ .
N — —— 8
ng Ingest historical data ? @ Data analytics Q
LIVE SOCIAL AWS AMAZON SIMPLE AMAZON
MEDIA GLUE STORAGE SERVICE ATHENA

© 2021 Amazon Web Services, Inc. or its affiliates. All rights reserved | 36
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Al and Machine Learning

CHALLENGE

With 120 car telemetry sensors
create 3Gb of data per second, how
can Formula 1 bring analytics and
insights to car data that drives
advances in the sport and an
deeper fan experience delivered by
their next generation OTT/VOD
platform.

SOLUTION

* AWS Kinesis streams data into
S3 in real-time

* Amazon Rekognition, Amazon
SageMaker, and Amazon
Transcribe analyze race data

* AWS Elemental Media Services
powers next generation video
platform

BENEFIT

» Deeper fan experience
* Monetize data and direct to
consumer video platform

" For our needs, AWS outperforms all other cloud providers, in speed,
scalability, reliability, global reach, partner community, and breadth
and depth of cloud services available. 77

Pete Samara, Director of Innovation and Digital Technology

© 2019, Amazon Web Services, Inc. or its Affiliates. All rights reserved.

About Formula One

The Formula One Group is
responsible for the promotion of the
FIA Formula One World
Championship, a series of auto racing
events in 21 countries where
professional drivers race single-seat
cars on custom tracks or through city
courses. Formula One has more than
500 million global fans watching 21
global races annually.

adWS media &
~ > entertainment



e
B 1 Battle Forecast Powered by AWS

PIT STRATEGY BATTLE £ Insights powered by aws
0. 646 PREDICTED GAP

| VERSTAPPEN
o i

» CHASING 3eg  "oSSRRARSSRReS: - » 41515 AHEAD

cvertake
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AUTOMATICALLY CREATE HIGHLIGHTS

1. Create ABR profiles 2. Repacking and Index 3. Distribute Content

HFgHH @—»
ﬂ oo

Source Medialive Elemental
MediaPackage

4. Store TS files 5. Extract frames and store

Amazon AWS Lambda
S3

aWS machine
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9. Request specific segment

P
<

Amazon
Cloudfront

6. Analyze Frames

AWS
Step Functions

6.1 Identify Important plays

Amazon
SageMaker

6.2 Scoring Tracking
And Face Match

@

Amazon
Rekognition Image

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

7. Store Metadata

Amazon
DynamoDB

pu— ) IV

Amazon Api
Gateway

AWS Lambda

8. Create Highlights and post

=N g =B\

Twitter
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Activity detection on a live video stream

Transfer Learning Deep Leaming

framework

Model Zoo . =)
Amazon S3 b, !

: bucket Training Docker Inference Docker

Pretrained  Entrypoint Script ‘ image image

Model /invocations

training.py

Entrypoint Script
inference.py

CreateTrainingJob() API

| ot onniis | L

\ Artifcats.zip —L Mode| = Endpoint _———— EC2 Balancing

EC2 Instances Config

Instances

jot
JOD Amazon SageMaker

Endpoint

© 2021 Amazon Web Services, Inc. or its affiliates. All rights reserved | 40
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Run computer vision inference on large videos with Amazon SageMaker
asynchronous endpoints

$3 MP4 Input Bucket
@ 2 @ 1

Autoscaling instances with SageMaker PyTorch
serving container

sm.invoke_endpoint_async(

EndpointName="MyinferenceEndpoint",
InputLocation=s3 key)

4 Preprocessing:
| video2irames

Scales from 0 to 5 instances based on
SNS - Success and Error Notifications ApproximateBacklogSizePerinstance metric

MyinferenceEndpoint

© 2021 Amazon Web Services, Inc. or its affiliates. All rights reserved | 41
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ML lifecycle | From idea to model

A

O D
Q
Q Q

Data Engineers .AdeSt
(trial and error)

DevOps
Collect and Clean, format, Develop Train model Evaluate Deploy model, Product
label data transform model Make predictions Integration

AWS Accounts, Controls, Dev environment, and MLOps prerequisites (DevOps tools, artefacts repos, ML logs insights)

A

Cloud

Englne% 2021 Amazon Web Services, Inc. or its affiliates. All rights reserved | 42
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Integrated Workbench

Capabilities designed ifically for ML, dat

p?eP;arlaltilgli, eisrl)ge?i%eiecenc':alﬁgg}émognt, . AmaZOH SHgEMakEI‘

and workflows .
Most complete, end-to-end ML service

Managed Infrastructure

Designed for ultra low latency and high

throughput, automatic scaling, and EES RIS —

distributed training | i it T e

Managed Tooling = s PE Z =R S R
Purpose-built from the ground up to ol = - —— =
work together including auto ML, = | -
collaboration, debugger, profiler, bias lL

analyzer, and explainability B EESRSEENSEEEEEEE

https://aws.amazon.com/sagemaker ,- o= = ==
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Amazon SageMaker overview

:o..0...o.l.o.l.00o.00o..Qo..Q...0.l.o.l.o.l.ooo...o...o..< Amazon SageMaker 0000000000000 0000000000000000000000000000000000000000O0COF

aws

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

.

®seecsesecsrssesscsscsecsessesscsscsecsessosses

machine

N 2) learning

N
/

BUILD > TRAIN & TUNE

SageMaker Studio Notebooks Managed Training

Jupyter notebooks with elastic compute Distributed infrastructure

and sharing management

Built-in and Bring SageMaker Experiments

your-own Algorithms Capture, organize, and compare

Dozens of optimized algorithms or bring every step

our own q

Y Automatic

Local Mode Model Tuning

Test and prototype on your local machine Hyperparameter optimization

SageMaker Autopilot Distributed Training

Automatically create machine learning Libraries NEW

models with full visibility Training for large datasets
and models

SageMaker JumpStart NEW

Pre-built solutions for common use cases SageMaker Debugger NEW
Debug and profile training runs
Managed Spot Training
Reduce training cost by 90%

SageMaker Studio

Integrated development environment (IDE) for ML

N
/

3
Jesesecsecsessesscsscssssscsessnsscsscsscscssed

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

.

© 2021 Amazon Web Services, Inc. or its affiliates. All rights reserved | 44



Accurate ML models require high-quality data

xE

© 2021 Amazon Web Services, Inc. or its affiliates. All rights reserved | 45
AWS machine
~ ) learning



Data labeling challenges

)
@/

Massive scale
ML models need large,
labeled datasets

aWS machine

~ 2) learning

9

High accuracy
ML models depend
on accurately
labeled data

© 2021 Amazon Web Services, Inc. or its affiliates. All rights reserved |
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Time consuming
Building training datasets
takes up to 80% of a data

scientist’s time
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Amazon SageMaker Ground Truth

Easily label training data for machine learning at scale

D)
59

Fully managed
and secure

aWS machine
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)0

g

30+ labeling
workflows

A
S $

Assistive Your choice Pay as you go,
tooling, of workforce volume discounts
auto-labeling,
consensus
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How Amazon SageMaker Ground Truth works

‘[0
=
SageMaker
Ground Truth
Easily label training

data for machine
learning at scale

o 0O

2 —

Raw data

Input raw data into
Amazon S3

i
=]l —

Labeling

Create a labeling
job using custom or
built-in workflows

An accurate
training dataset
is ready for use

Labelers

Choose from different
groups of labelers

Assistive labeling

Labelers complete
tasks using the labeling
Ul with assistive
labeling features

aWS machine
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NEW |
Amazon SageMaker
Data Wrangler =
The fastest and easiest

way to prepare data for 4 @ 4
machine learning
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How SageMaker Data Wrangler Works

Amazon
SageMaker
Data Wrangler
A faster, visual way
to aggregate and

prepare data for
machine learning

0o

g °a Qe
CTEY -

ﬁ

Select & Query

Select and query
data from a variety of
data sources such as
Amazon Athena,
Amazon Redshift,
AWS Lake Formation,
and Amazon S3

|

Cleanse & Enrich

Cleanse and explore
data, perform feature
engineering with built-
in data transforms, and
detect statistical bias
with SageMaker Clarify

000 ]
e —
O—
)
Visualize

Graphically understand
data and detect outliers
with pre-configured
visualization templates

—

—|

©)

ool

Understand

Use a sample dataset
to quickly estimate
model performance,

accuracy, and diagnose
potential issues

Operationalize

Export data preparation
workflow to a notebook or
code script to bring the
workflow into production

aWS machine

N 2) learning

Import data from a
feature store such as
Amazon SageMaker

Feature Store

Integrate data Export prepared

preparation data into
workflow with Amazon
Amazon SageMaker
SageMaker Feature Store
Pipelines
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Quickly select and query data

@ Amazon SageMaker Studio Fle Edit View Run Xemel Tabs Sertings Help Fewdback S e lect d ata fro m Am a ZO n
T T R : Athena, Amazon Redshift,
AWS Lake Formation,

w  LastMadified

e Import data Amazon S3, and features from

B SageMaker Feature Store

Connected sources

e

N ) Amizoa Athena = Armizon Redshitt
] Default User [ Default User 1¥%)  Default User

Write queries for data sources
before importing data over
to SageMaker Data Wrangler

Add data connection

O % &= ~ % 0 ¢ N

iii

Import data in various file
formats, such as CSV files,
parquet files, and database
tables directly into
Amazon SageMaker
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Easily transform data

Transform your data without writing a
single line of code using pre-configured
data transforms

Preconfigured data transforms include
convert column type, rename column,
and delete column

Author custom transforms in PySpark,
SQL, and Pandas

Detect bias and identify dataset
imbalance with SageMaker Clarify

aWS machine

~ 2 learning

= F % 0 ¢ KR ©

O o

$3-072320-campaignMovieSpecials.csv

Ada

> Find-eploce
> Rename cslumn

> Repiace rare

> Impte mising categorcal
> Imputy misvng remaric
> Takenizer

3 TEADE text enbedding

> Ordinal ancode

> Onenat escode

> Drop column

> Duplicate column

> Mattes vectse

> Sott by dalimiter

> Type comersion

v Cantom tramfecm

© 2021 Amazon Web Services, Inc. or its affiliates. All rights reserved
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Understand your data visually

B o ot o L T o ) e b === |ntuitively understand your data with a set
‘ of pre-configured visualization templates

L}

©

o reate 3 new oo,

@ ' Preconfigured visualization templates

N | . include histograms, scatter plots, box and

a i whisker plots, line plots, and bar charts
Interactively create and edit your own

i e i visualizations so you can quickly detect

¥ outliers or extreme values

® i O %
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Deploy data preparation workflows into production

& Amazon SagaMaker Studio File FEdit View Run Kerel Tabs Settings Help
[ W untitled x
e Impaet Prepare Analyze Export
o Export
X urce at Staps [5)
= > =] —
A L | (/)
—— — W G 7
() /
/
i
— /-
sampled s
E ’—J ] —
) il
Athens-072320.campalgaMovespecials.csy

aWS machine
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Feedback

Export data preparation
workflows to a notebook
or Python code

Integrate your workflow
with SageMaker Pipelines to
automate model deployment
and management

Publish created features to
SageMaker Feature Store for
reuse and syndication across
teams and projects
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Amazon SageMaker Pipelines overview

Automate ML Ops with CI/CD and end-to-end lineage tracking

¢¢ Prepare or

transform

o
(m] o o
o DD \ G Explain
o
Amazon SageMaker @] S
Pipelines @ Train
Build fully automated Input data
machine learning :

workflows at scale Validate

Model drift

—>
Model registry

Catalog model versions,
metrics, and approvals
for model deployment

Real-time
inference

Ny

Batch scoring

aWS machine

N 2) learning
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Compose and manage workflows

Create your ML workflows using e rsprrsesshtatananate®,
th e Pyth on S D K. Defi ne th e z::;:::or[' sklearn_processor,

ProcessingOutput(output_name-“train", source "/opt/ml/processing/train"),

pa ra m ete rs a n d Ste ps ProcessingQutput(output_name-'"validation", source-"/opt/ml/processing/validation"),

ProcessingOutput(output_name "test", source "/opt/ml/processing/test"),
1,

code~0s.path.join(BASE_DIR, “preprocess.py"),
job_arguments:- ["~—input-data", input_data],

Visualize the workflows with
SageMaker Studio

step_train - TrainingStep(
name="TrainAbaloneModel",
estimator-xgb_train,
inputs-{

“train": TrainingInput(
InClUde Steps SUCh as data s3_data=step_process.properties.ProcessingOutputConfig.Outputs(

“train"

transformations, training, 1.30utput.s3ur,
. . « o content_type "text/csv",
debugging, and optimizing models )

“validation": TrainingInput(
s3_data=step_process.properties.ProcessingOutputConfig.Outputs|
“validation"
].S30utput.S3uri,
content_type "text/csv",
),
},
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See pipeline execution details and metrics in real-time

@® 2/22/2021,10:57 AM  12m46s
FOll.OW Com pleted Steps a nd Status Started time Elapsed time

monitor steps in progress

@ TrainAbaloneModel X
Understand the output et ol S
. [ ] baloneData
from each step with the ""””‘”“]
trainirmse 1.68371
O U t p Ut lo g S > Al_ 1‘ validation:rmse 2.22083
Monitor, change, and S————
m a n a g e th e pa ra m ete rs modeltar.gz s3://sagemaker-project-p-7k5s...
for each step |
® CheckMSEAbaloneEvaluation
|
‘l true
® RegisterAbaloneModel
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Catalog and discover models in Model Registry

\mazon SageMaker Studio Fle EGt View Run Kemel Git Tabs Settings Help

Launcher Recommendations Mode! - La.

Model registry is a central e
rep05it0ry Of trained mOdelS o T
(=)

Model registry

Recommendations Model - Latin America

This Model group has recommendation models for the LA region.

Q Create model grovp
= Versions Settings
:
Access the model registr 9 rormnac o o
Recommendatio Model.. Yesterday Q

through SageMaker Studio ~ * ===z I e
or the Python SDK

version 4 Model updated on 7/15.
version 3 Model updated on 6/15.
version 2 Model bullt on 5/15/20.
version 1 2 Model built on 4/15/20...

i | Python 3 (Data Science) | dle

© 2021 Amazon Web Services, Inc. or its affiliates.
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Satsipdwedty v | Modfledon
L) Open model version &3
Jen Cabro

Update model version status.
Jen Cabro
Jen Cabro 10/10/20
Jon Cabro 10/10/20

All rights reserved

Foedback
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View and compare evaluation metrics from training step

aWS machine
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@ Amazon SageMsker Studk fhe Edr Wew

®
(=]

Components and registries

Doone the crvmpermers or regny o viea

Model registry

D

Crase model group

Hame v Modfedon v Actom

Today

Vostrday

Rncommyrdatic Medel

Recommurdesis Model

Pythan 3 (Data Sciencu) | ide

Kemel Gt Tebs  Settngs  Help Feedback

=

Comparing model versions

Model growp: mode{Group-5

- Mogel matsics 20 vesica 3 versicn 4 rctiors
fusion matrie a
1 !
e T | ] LY
i i
L a
-~ vabis o Y 0

o 035 o 02
o 025 o 0
0 082 0625 0825
00 00 o0 L
00 00 0 c
00 00 00 Y.
o 035 o 025
025 025 L 0

o o

02 0.2 A

a0 mn an
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Approve models for production

& Amazon SageMaker Studo Fle Edt View R semel Gt Tabs  Settings  Melp
Launcher ncommendstions Mecei - La
L] Components and registries
e the cersperemms of ey f vime
Recommendations Model - Latin America
Moo registry -
o Sy This Model group has tecamimendstion models o the LA region
Q Cruata medel groney
= eryiorn Settings.
Hame . Mofitedon v Acian
¥ ReemmendatoModel..  Todsy Verskons. 5
Rocammendsto Model..  Yesterday a
»
N RocammendsoMode..  10/22/20
Reccmmendseo Modil. 03(12/20 e 43 favere i M8 S
vervon s Prodoction Model updated o0 /1.
wersion 4 Model updated on 7/15.
wersion 3 Model updated o0 /15,
version 2 Ao Model bult on 5/15/20..
werson 1 ApD TNt Accr Model it an 4715020
i Python 3 {Data Scnce) | e

aWS machine
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Som ety > | Wottden | w
i Open mdes version (3
e Gobro

Upcute model vervon statis...
Jen Catwo.
Jen oo 10/10/20
Jen Catwo W00

vk 5 6

Update model version status

Update the model status and add comments. If this model
- group has a deployment pipeline, the new model version is
deployed after it's approved.

Status

Approved -

Comment - optional

The model accuracy of this model looks good. Approved.
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Model training is important, but deployment drives costs

% Infrastructure Cost

‘Machine Learning Training (<10%)

Machine Learning Inference
(>90%)

© 2021 Amazon Web Services, Inc. or its affiliates. All rights reserved |
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Compute optimized for your Media Workflows

ey

o

AWS Graviton2

Ldc

6l

Amazon EC2
instance

aWS nachine

machine
& 5 learning

Compute-intensive applications such as video encoding, rendering
Up to 40% better price-performance for general purpose, compute-
intensive, and memory-intensive workloads

Latest generation NVIDIA
DL1 instances with Gaudi accelerators from Habana Labs (an

Intel company)
Inf1 instances with AWS Inferentia chips
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Experiment 1 - classification (ResNet50)

Inference accelerator
instance type

TPS

Latency
(ms, p50)

$/hour

Cost per 1M inferences
($, batch size = 1)

CPU
C5.xlarge

5.9

215.23

0.23

10.83

CPU-compiled
CS.xlarge

12.9

121.61

0.23

4.95

GPU
Gddn.xlarge

74.7

21.19

0.82

3.05

GPU-compiled
G4dn.xlarge

140.4

11.28

0.82

1.62

AWS Inferentia
Inf1.xlarge

304.3

4.9

0.33

0.30
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~ 2 learning

Experiment 2 — detection (YOLOv4)
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Inference Multi-model
pipelines endpoints
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Getting started on your ML journey

r
N It
ﬁ LT J

DATA START WITH THE PARTNER
STRATEGY BUSINESS CHALLENGE FOR SUCCESS
Lay the foundation for Find the right use case based on AWS has multiple programs
transformation and innovation the needs of your business and training options to

help you along the way
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ML.aws

Thank you!
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