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At Amazon,

we've been making
investments in ML for
the last 20+ years...
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Welcome to Amazon.com
Books!

One million titles,
consistently low prices.

(If you explore just one thing, make it our personal notification service. We think it's very cooll)

SPOTLIGHT! -- AucusT 16TH
These are the books we love, offered at Amazon.com low prices. The spotlight moves EVERY
day so please come often.

One Mmiion TiTLES
Search Amazon com's million title catalog by author, subject, title, keyword, and more... Or take
a look at the books we recommend in over 20 categories... Check out our customer reviews and
the award winners from the Hugo and Nebula to the Pulitzer and Nobel... and bestsellers are
30% off the publishers list...

Eves & EDITORS. A PERSONAL NOTIFICATION SERVICE
Like to know when that book you want comes out in paperback or when your favorite author
releases a new title? Eyes, our tireless, automated search agent, will send you mail. Meanwhile,
our human editors are busy previewing galleys and reading advance reviews. They can let you
know when especially wonderful works are published in particular genres or subject areas. Come
i, meet Eves, and have it all explained.

Your Account
Check the status of your orders or change the email address and password you have on file with
us. Please note that you do not need an account to use the store. The first time you place an
order, you will be given the opportunity to create an account.
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Artificial Intelligence

At Amazon (1995)
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Star Wars: Episode V - The Empire Strikes Back
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Put machine learning in
the hands of every
developer and data
scientist
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The Amazon Machine Learning stack

Application Services

Platform Services
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Bottom layer: frameworks & infrastructure

NVIDIA

Tesla V100 GPUs AWS Deep Learning AMI

5,120 tensor cores

128 GB of memory @Xl’let
1 petaflop of compute P
¥ Tensor .
NVLink 2.0
©
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Meeeeelions of uncorrelated workloads
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Collective action

When everyone comes
together in the cloud to
share the resource, and

, the efficiency is
huge.
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Spot Market

Spot Market

Our ultimate space
filler.

Great for workloads that
aren’t time sensitive, and
especially popular in
research (hint: it's really
cheap).
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Spot Instances: Spare compute capacity at scale

. EC2 ©

- ™

ON AVERAGE, EVERY WEEK, AWS
CUSTOMERS ARE USING MORE COMPUTE
CAPACITY ON AMAZON EC2 SPOT
INSTANCES THAN CUSTOMERS IN 2012 WERE
RUNNING ACROSS ALL OF AMAZON EC2.

CLEMSON UNIVERSITY RAN THE LARGEST
HIGH PERFORMANCE CLUSTER ON SPOT
WITH 1,100,000 CONCURRENT vCPUs

1,200,000
1,000,000
800,000
600,000
400,000

200,000

Concurrent vCPUs
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The Amazon Machine Learning stack

Application Services

Frameworks & Interfaces

AWS Deep Learning AMls

PyTorch TensorFlow
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Amazon SageMaker

Collect and prepare Choose and
training data optimize your ML
algorithm
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Set up and manage Train and tune model
environments for (trial and error)
training
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Deploy model
in production
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Scale and manage
the production
environment
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Amazon SageMaker

ALGORITHMS K-Means Clustering XGBoost
u Principal Component Analysis  Latent Dirichlet Allocation
Neural Topic Modelling Image Classification ' ' ' '
° Factorization Machines Seq2Seq .’ ‘ .’ ‘ .’ ‘ .’ ‘
- Linear Learner - Regression Linear Learner - Classification .’ g .’ g .’ g .’ s
Pre‘bu”t Built-in, hlgh Set up and manage Train and tune Deploy model Scale and manage the
nOtebOOkS for performance FRAMEWORKS Apache MXNet Caffe2, CNTK, envwr'(:::?nngts for mode;r(rl;iri-;l and in production production environment
- TensorFlow PyTorch, Torch
common algorithms

problems

BUILD
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Amazon SageMaker

|-

Pre-built Built-in, high
notebooks for performance
common algorithms

problems
BUILD

Q |16

R

One-click Hyperparameter
training optimization
TRAIN
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Scale and manage
the production
environment
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Deploy model
in production
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Amazon SageMaker

il

Pre-built Built-in, high
notebooks for performance
common algorithms

problems
BUILD

One-click Hyperparameter
training optimization
TRAIN
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Fully managed
hosting with auto-
scaling

One-click
deployment

DEPLOY
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Zero Setup For Exploratory Data Analysis

/>

Notebook Instances

Y,

* Recommendations/Personalization

*  Fraud Detection

e Forecasting

* Image Classification

e Churn Prediction

Authoring . . . .
Notebooks * Marketing Email/Campaign Targeting
* Log processing and anomaly detection
_O * Speech to Text
*  More...
Accessto  Data ETL Access to AWS
Lake Database services

adws
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@ Amazon SageMaker: 10x better algorithms

/-
I
Algorithms
Streaming datasets, Train faster, in a Greater reliability on
for cheaper training single pass extremely large

datasets

© 2018, Amazon Web Services, Inc. or its Affiliates. All rights reserved. Amazon Confidential and Trademark

I

Choice of several ML
algorithms
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dataxu.

“We process

, 100,000
features per request. That's
250 trillion per day. Not
your run of the mill Data
science problem!”

Bill Simmons, CTO

© 2018, Amazon Web Services, Inc. or its Affiliates. All rights reserved. Amazon Confidential and Trademark
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Our Customers use ML at a massive scale!

RolL>

“We collect

in the ML pipeline and
run training over the last
15 days and need it to
complete in one hour.
Effectively there's

n

Valentino Volonghi, CTO

2018, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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Cost vs. Time

$$8$
$8$
$$

" s o mm o omm o e s =

Distributed, with
Strong Machines

I
; Single
i\ Machine
SETETE TP TP PR i p— -
; :
! ;
! i .
Minutes Hours Days Weeks Months
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Model Selection

e
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Incremental Training
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Production Readiness

Investment

Data/Model Size

adws
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Production Readiness

Reasonable
Investment Level

\

Investment

Data/Model Size

© 2018, Amazon Web Services, Inc. or its Affiliates. All rights reserved. Amazon Confidential and Trademark aWs,
© 2018, Amazon Web Services, Inc. or its affiliates. All rights reserved. S



Production Readiness

Reasonable
Investment Level

\

Investment

Data/Model Size
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Streaming

GPU State

v
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Streaming

Memory
Time/Cost

v

Data Size
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Incremental Training
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Incremental Training

adws

© 2018, Amazon Web Services, Inc. or its Affiliates. All rights reserved. Amazon Confidential and Trademark 2]
© 2018, Amazon Web Services, Inc. or its affiliates. All rights reserved. S



Distributed
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Sha rEd State Local
State

L %

Local

State

= 4
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Cost vs. Time

\
\
$$$$ AN
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$$$ “~~__BestAlternative
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Amazon SageMaker

A 4

Minutes Hours Days Weeks Months
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Remember?
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Job Execution Time

Pl pe MOde PCA + K-Means on NY Taxi Dataset

« Data flows on-the-fly during training
« Shorter startup times

« Higher I/O throughput with optimized agent B T T T
» No dataset size limits

» Requires protobuf recordlO format
 Available for most first party algorithms

File we=== Pipe
£ 888 3

10 Throughput

4 dxlarge 4 8xlarge 5. 4xlare ge <5.9xlarge midxlarge  md.10xlarge  mS.dxlarge  mS5.12xlarge

https://aws.amazon.com/blogs/machine-learning/using-pipe-input-mode-for-amazon-sagemaker-algorithms/

adws
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Automatic Model Tuning Rt L I

{
"Name": "tree method",
"Values": ["auto", "exact", "approx", "hist"]
1,

"ContinuousParameterRanges": [

1. Define objective metrics " iamer: etar,

"Maxvalue" : "0.5",

2. Define hyperparameter ranges | “winvelues 0

3. Let automatic tuning do the job! N teqerparancterranges’s |
{ "Name": "max depth",
"MaxValue": "10",
"Minvalue": "1",

Vyperparameter tring obs T
:

© 909909

adws
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The Amazon Machine Learning stack

Platform Services

Amazon SageMaker AWS DeeplLens

Frameworks & Infrastructure

AWS Deep Learning AMls

PyTorch TensorFlow

aws
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Amazon ML application services

Amazon Rekognition
Amazon Rekognition

Video

\_ /

\_

Amazon Polly

Amazon Transcribe

Amazon Lex
Amazon Translate
Amazon Comprehend

/
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The Amazon Machine Learning stack

Application Services
Amazon Amazon Amazon Amazon

Platform Services

Amazon SageMaker AWS DeeplLens

Frameworks & Infrastructure

AWS Deep Learning AMls

PyTorch TensorFlow

aws
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Teach Tomorrow's Cloud Workforce Today

With the increasing demand for cloud employees, AWS Educate provides an academic gateway for the next generation of IT and cloud professionals.
AWS Educate is Amazon's global initiative to provide students and educators with the resources needed to accelerate cloud-related learning.

Join AWS Educate

https://aws.amazon.com/education/awseducate/
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o
AWS Academy

AWS Cloud computing curricula specifically designed for higher education institutions.

AWS Academy connects the jobs of the future to the next generation of IT professionals.

Apply to become an AWS Academy Member

Institution application

https://aws.amazon.com/training/awsacademy
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AWS Cloud Credits for Research

The AWS Cloud Credits for Research Program (formerly AWS Research Grants) supports researchers who seek

to:

1. Build cloud-hosted publicly available science-as-a-service applications, software, or tools to facilitate their
future research and the research of their community.
2. Perform proof of concept or benchmark tests evaluating the efficacy of moving research workloads or

open data sets to the cloud.
3. Train a broader community on the usage of cloud for research workloads via workshops or tutorials.

https://aws.amazon.com/research-credits

adws
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Call to action!

cpetters@amazon.de
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