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Fulfillment & logisticsAt Amazon,
we’ve been making 
investments in ML for 
the last 20+ years…
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Artificial Intelligence 
At Amazon (1995)
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Fulfillment & logistics

Search & discovery

Existing products

At Amazon,
we’ve been making 
investments in ML for 
the last 20 years…
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Fulfillment & logistics

Search & discovery

Existing products

New products

At Amazon,
we’ve been making 
investments in ML for 
the last 20 years…
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Put machine learning in 
the hands of every 
developer and data 
scientist

ML @ AWS:
OUR MISSION
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The Amazon Machine Learning stack

Frameworks & Infrastructure

Platform Services

Application Services
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Bottom layer: frameworks & infrastructure

NVIDIA 
Tesla V100 GPUs

P3

AWS Deep Learning AMI

5,120 tensor cores

128 GB of memory

1 petaflop of compute

NVLink 2.0

~14X faster than P2
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Meeeeelions of uncorrelated workloads

co
re
s

time

Collective action

When everyone comes 
together in the cloud to 
share the resource, and 
only pays for what they 
use, the efficiency is 
huge.
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Spot Market

co
re

s

time

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
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The Amazon Machine Learning stack

Frameworks & Interfaces

Platform Services

Application Services

Caffe2 CNTK Apache 
MXNet PyTorch TensorFlow Torch Keras Gluon

AWS Deep Learning AMIs
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Amazon SageMaker

Collect and prepare 
training data

Choose and 
optimize your ML 

algorithm

Set up and manage 
environments for 

training

Train and tune model 
(trial and error)

Deploy model 
in production

Scale and manage 
the production 
environment
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Amazon SageMaker

Pre-built 
notebooks for 

common 
problems

K-Means Clustering
Principal Component Analysis
Neural Topic Modelling
Factorization Machines
Linear Learner - Regression

XGBoost
Latent Dirichlet Allocation
Image Classification
Seq2Seq
Linear Learner - Classification

ALGORITHMS

Apache MXNet
TensorFlow

Caffe2, CNTK, 
PyTorch, Torch

FRAMEWORKS
S e t  u p  a n d  m a n a g e  

e n v i r o n m e n t s  f o r  
t r a i n i n g

T r a i n  a n d  t u n e  
m o d e l  ( t r i a l  a n d  

e r r o r )

D e p l o y  m o d e l  
i n  p r o d u c t i o n

S c a l e  a n d  m a n a g e  t h e  
p r o d u c t i o n  e n v i r o n m e n t

Built-in, high 
performance 
algorithms

BUILD
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Amazon SageMaker

Pre-built 
notebooks for 

common 
problems

Built-in, high 
performance 
algorithms

One-click 
training

Hyperparameter 
optimization

BUILD TRAIN

Deploy model 
in production

Scale and manage 
the production 
environment
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Amazon SageMaker

Fully managed 
hosting with auto-

scaling

One-click 
deployment

Pre-built 
notebooks for 

common 
problems

Built-in, high 
performance 
algorithms

One-click 
training

Hyperparameter 
optimization

BUILD TRAIN DEPLOY
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1

I
Notebook Instances

Zero Setup For Exploratory Data Analysis

Authoring &
Notebooks

ETL Access to AWS
Database services

Access to S3 Data
Lake

• Recommendations/Personalization

• Fraud Detection

• Forecasting

• Image Classification

• Churn Prediction

• Marketing Email/Campaign Targeting

• Log processing and anomaly detection

• Speech to Text

• More…

“Just add data”
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Streaming datasets, 
for cheaper training

Train faster, in a 
single pass

Greater reliability on 
extremely large 

datasets

Choice of several ML 
algorithms

Amazon SageMaker: 10x better algorithms2

I
Algorithms
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Our  Cus tomers  use  ML  a t  a  mass ive  sca le !

“We collect 160M events
daily in the ML pipeline and
run training over the last
15 days and need it to
complete in one hour.
Effectively there's 100M
features in the model”
Valentino Volonghi, CTO

“We process 3 million ad
requests a second, 100,000
features per request. That’s
250 trillion per day. Not
your run of the mill Data
science problem!”
Bill Simmons, CTO
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Cost vs. Time

$$$$

$$$

$$

$

Minutes       Hours       Days       Weeks       Months

Single 
Machine

Distributed, with
Strong Machines
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Model  Se lec t ion

1

1
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I nc rementa l  T ra in ing

2 3

1 2
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Product ion  Read iness  

Data/Model Size

In
ve

st
m

en
t
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Product ion  Read iness  
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Product ion  Read iness  

Data/Model Size

In
ve

st
m

en
t

Reasonable
Investment Level

Unusable Data /
Wasted opportunity
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Streaming

GPU State
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Streaming

Data Size

M
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or
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Data Size

Ti
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I nc rementa l  T ra in ing
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I nc rementa l  T ra in ing

3

1 2
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Distributed GPU State

GPU State

GPU State
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Shared State GPU

GPU

GPU Local
State

Shared
State

Local
State

Local
State
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Cost vs. Time

$$$$

$$$

$$

$

Minutes       Hours       Days       Weeks       Months

Best Alternative

Amazon SageMaker
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Remember? GPU

GPU

GPU Local
State

Shared
State

Local
State

Local
State
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Pipe Mode GPU

GPU

GPU Local
State

Shared
State

Local
State

Local
State
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Pipe Mode
• Data flows on-the-fly during training
• Shorter startup times
• Higher I/O throughput with optimized agent
• No dataset size limits
• Requires protobuf recordIO format
• Available for most first party algorithms

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

PCA + K-Means on NY Taxi Dataset

Fi
le

   
   

   
  P
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e
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Automatic Model Tuning

1. Define objective metrics
2. Define hyperparameter ranges
3. Let automatic tuning do the job!
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The Amazon Machine Learning stack

Frameworks & Infrastructure

Platform Services

Application Services

Caffe2 CNTK Apache 
MXNet PyTorch TensorFlow Torch Keras Gluon

AWS Deep Learning AMIs

Amazon SageMaker AWS DeepLens
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Amazon ML application services

Vision Speech Language

Amazon Rekognition
Amazon Rekognition

Video

Amazon Polly
Amazon Transcribe

Amazon Lex
Amazon Translate

Amazon Comprehend
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The Amazon Machine Learning stack

Frameworks & Infrastructure

Platform Services

Application Services

Caffe2 CNTK Apache 
MXNet PyTorch TensorFlow Torch Keras Gluon

AWS Deep Learning AMIs

Amazon SageMaker AWS DeepLens

Amazon 
Rekognition Amazon Polly Amazon 

Transcribe Amazon Lex Amazon 
Translate

Amazon 
Comprehend
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https://aws.amazon.com/education/awseducate/
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https://aws.amazon.com/training/awsacademy
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https://aws.amazon.com/research-credits
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Call to action!
cpetters@amazon.de


