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"We intend to build the world’s most customer-centric

company. But there is no rest for the weary. | constantly -
remind our employees to be afraid, to wake up every morning
terrified. Not of our competition, but of our customers.

We consider customers to be loyal to us - right up until the
second that someone else offers them a better service.

Jeff Bezos
Founder and Executive Chair, AWS
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Customer promise: Prime One-Day | Prime Now
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What powers the customer promise

Forecasting i Placement Fulfillment
A A
400 million products 300+ fulfilment centers, 200K+ robots,
forecast every day 19K trailers, and 30K+ delivery vans
<
Accurate delivery promise
(1 billion+ packages shipped to Prime customers last year)
i\i\’g © 2022, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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How does Amazon.com
get the right items in
the right place. .. even
before the customer
clicks the “Buy” button?
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Forecasting models that learn from data

Traditional approach Machine learning
“The answer is X" “A 98.76% chance the answer is X"
Input =) Program Output Input =) Output

A bunch of rules humans coded
(for example, IF ... THEN ... ELSE);
limited by what humans can
observe and program

What the machine “learned” and
generated after being trained by
hundreds of millions of data points

dws
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Predicting product demand at Amazon.com

Circa 2007 Today

Decision tree algorithm-driven model Convoluted neural networks Billions of training data points

Fully connected layer Powerful, non-linear relationships

Automated feature engineering

-

Input layer

Forecast 400M+ items every day

Output values
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Package delivery:
A symphony of humans and robots

« Computer tracks millions of
randomly stowed items

« A fleet of robots bring
storage mods to humans

* Guided stow/pick activities
through Bin Vision System
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What other customer experiences are
transformed through ML (at scale)?
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A difference in perspective
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What are the limitations of this approach?
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Predicting safety risk before products ship

Billions of product and
sales data updates

Hundreds of thousands
of concerns a year

Predictive and highly
accurate models



Why does shipping packaging matter?

Less of this. .. ...and (a lot) more of that

75% lighter

than similarly-sized boxes

40% less space
during shipping




ML model changing the game

a k.

Handle small fraction Ability to process all
of products products Amazon sells

Apply complete set of
Untapped data intelligence generated
in the delivery process

Limits to what an Handle non-obvious use
individual can observe cases (for example,
collectible)

N %
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What is a collectible?

+ "Pack” « “Ceramic” ’
« “Warranty” + “Glass”
 “Count” * “Funko” "' Mailer Model | =y
« "PCs"” ¢ “Mug” : N J
+ "Bag” * “Stoneware”
« “Shrink” « “Grocery” | | s R R
+ “Power” « "“Screen”
aWS © 2022, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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>50% of Amazon'’s shipments in mailers in 2020

Higher Waste

. Zero Amazon
Corrugated Mailers Packaging

Padded & Unpadded Mailers Frustration Free Packaging
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27%
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2016 2017 201820192020 2016 2017 2018 2019 2020 2016 2017 2018 2019 2020

% Of CUSTOMER
PACKAGING
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Team can launch new models in weeks

1
d e 2
N
1 4%5 @
3

SUITABLE MIGHT FOLDABLE? NO PRONETO

FOR PA;’ER LEAK? AMAZON DAMAGE?
BAG? PACKAGE
NEEDED?
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Team can launch new models in weeks

Supply chain automation Personalized Amazon “Style Snap” - find that No check out lines — ever
and operations Video recommendation style in the picture
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What did Amazon learn was most
important to get right in the ML journey?
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It's (always) the basics
@ What are the key challenges of Al/ML adoption?

Lack of skilled people or difficulties
finding the roles required

Lack of data or data quality issues

Difficulties in identifying appropriate
business use cases

Company culture doesn't yet recognize
the need for Al

Technical infrastructure challenges

Legal concerns, risks, or compliance issues _ 6%
Workforce reproducibility - 39,
i\ivj, © 2022, Amazon Web Services, Inc. or its affiliates. All rights reserved. Source: O'Reilly AI Adoption in the Enterprise 2022



Solve for a system of enablers




Start with one question &g

ML-first mindset
and culture

How will you use machine learning?

(“We won't"” isn't an acceptable answer)

aws
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Break down the silos

Product manager 1

Requirements/validations

Research scientist i

Cutting-edge theories and applications
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Data scientist &

Model development and testing

Data engineer i

ML data foundation and performance

é

Technical
experts

Domain
experts

Cloud architect

Model production and optimization

Enabling teams
for the mission




Evolve teams as you grow and scale =

Team level

Function/
LoB level

Enterprise level/
consultants

S OVACEINS
might start

) §

Product
manager

|

Data
engineer

8

PN

DE]]
scientist
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Scaling within
teams

) Q-1

Product Data
manager scientist

|

Data
engineer

i

Platform
engineers

Enabling teams
for the mission

Scaling across
teams

) Q-

Product Data
manager scientist

1 & A2

Research Platform Data
scientist engineer engineers

Other
specialist



Apply the right tool for the job =

. Enabling teams
Example: AWS Al/ML service stacks fothe S
SPECIALIZED
Business processes Search Code + DevOps Industrial Healthcare Slmple,
Amazon Personalize Amazon Kendra Amazon CodeGuru Amazon Monitron Amazon HealthLake powe rful and
Amazon Forecast Amazon CodeWhisperer Amazon Lookout for Equipment Amazon Comprehend Medical
Amazon Fraud Detector Amazon DevOps Guru  Amazon Lookout for Vision Amazon Transcribe Medical rea dy to use
Al Amazon Lookout for Metrics
SERVICES
CORE
Text and documents Chatbots Speech Vision
Amazon Translate Amazon Lex Amazon Polly Amazon Rekognition
Amazon Comprehend Amazon Transcribe AWS Panorama
Amazon Textract Amazon Transcribe Call Analytics
“ows il e tas N orouNs SAGEMAKER STUDIO | RSTUDIO e, 21
L stuploLAs ][l ROl | flexibility at
No-code ML Learn Label Prepare  Store Detect Build with  Trai Tune Deploy in Explai Manage Manage
SERVICES fo;.?;ﬂs'srliss ML data data features bias notebooks mcr)?:llgls parameters produc);ion pre)(;’i)c'?ilgns and mo?ﬂtor edge deg\]/ices the mOSt
y
< C1/CD | > granular levels
ML FRAMEWORKS PyTorch, Apache MXNet, )0 00EC2  CPUs  GPUs  AWS Inferentia  AWS Trainium ~ 1aPana  ppgp  Elastic

Gaudi inference

& INFRASTRUCTURE Hugging Face, TensorFlow
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Data fuels ML-driven innovations ::

Powerfuldata
platform

/ Amazon.com'’s big data marketplace \

Self-service
discovery and
subscription

\_ v

Innovation happens
at the edge

Bring your own
clusters/queries
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Speed and substance is critical s = 4%

Choosing theright
first project

‘ Does it solve a real and significant problem for your customer?
‘ Where/how does machine learning unlock new capabilities?

‘ Are there places where we already have a lot of untapped data?
‘ Can we achieve success in the 6-10 months?

‘ Is it important enough to get sustained attention and support?

aWS © 2022, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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Prioritization matrix (example)

Easy Easy
Low value High value

Focus here

Expected ease of implementation

Hard

Expected return on investment High value

aws © 2022, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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Disconnected tools and processes =il

_____________________________________________________________________________________________________ Scaling

Business Problem - .

|

' - \ Re-training
[ML problem framing ]7—{ Data Collection J-‘.

1 |
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
i i
i A4 i
i i
1
i [ Data Integratmn -
i < i
1 _g :
1 m
1 € . R . . 1
! 2 Data Preparatnon & Feature Engineering I Mgggorln_g & i
- 2| |Cleaning izl I
1 < l 1
1 ol 1
: E Model Training & !
1 o nr 1
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“Only a small fraction of real-world ML
systems are composed of the ML code”

Configuration

The overall deployment picture

Data collection

Data verification

ulll

Scaling

Machine
resource
management

Analysis tool

Feature
extraction

Process

management tools

Serving
infrastructure

Monitoring

Source: Hidden Technical Debt in Machine Learning Systems [D. Sculley, & al.] - 2015

https://papers.nips.cc/paper/5656-hidden-technical-debt-in-machine-learning-systems.pdf
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https://papers.nips.cc/paper/5656-hidden-technical-debt-in-machine-learning-systems.pdf

Integrated tools and processes e
for ML operations S

Model

monitoring
Model and refresh
performance orchestration

Infrastructure and
for multiple assessment
Continuous environments tracking
A deployment and
Version orchestration experiments
control and for pipelines
Discoverable artifact
and accessible repositories

data
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Summary

dws
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Amazon sees Al/ML as a table stake toward delivering better services
ML delivers differentiated impact and non-linear scaling for Amazon

Building and scaling ML usage at enterprise need requires clear
strategies across the “system of enablers”

Creating the right way of working and providing teams with the
right tools for the job is critical toward building and scaling a
ML-driven innovation engine

Ildentify and remove blocks to the path to production

mazon Web Services, Inc. or its affiliates. All rights reserved.



Thank you!

Laura Squier Choong Lee

squierls@amazon.com choong@amazon.com
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Please complete the session
survey in the mobile app




