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DIVE INTO
DEEP LEARNING
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> 5 years ago . Today
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ML is mainstream today

ML has
become mainstream
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More customers do ML on
AWS than anywhere else
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AWS offers the broadest
and deepest ML capabilities
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Six key trends driving ML innovation
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Six key trends driving ML innovation
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Rise of foundation models
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What is a foundation model?

Train once

o B

Use it for many tasks

Step 1

Step 2




Amazon
CodeWhisperer

Build applications faster
with the ML-powered
coding companion

Available in all major IDEs
as an extension

Preview
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ﬁ upload-s3.py *

1




% upload-s3.py X

1
2
3
4
5
6
7
8
9

10
11
12
13
14

léimport boto3

from botocore.exceptions import ClientError

E_ nman

[_ nun

(iimport logging

Function to upload a file to S3 using server-side encryption.
:param file_name: File to upload
:param bucket: Bucket to upload to
:param object_name: S3 object name. If not specified then file_name is used
:param s3_client: If not specified then a new client is created.
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Stability Al models on
Amazon SageMaker

Use open source foundation
models from Stability Al
through SageMaker

Generally available

Inc. or its affiliates. All rights reserved.




stability.ai

Emad Mostaque
Founder and CEO, Stability Al

Y @EMostaque
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Al by the people, for the people _/

Open source foundation model Al

aWS © 2022, Amazon Web Services, Inc. or its affiliates. All rights reserved.
N7



Our communities

-
=
80
0
c
o
Q
o

LAION



Stable Diffusion

THE FIRST FOUNDATION MODEL TO GO GLOBAL

Floral Wolf Color Splashes
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Stable Diffusion

THE FIRST FOUNDATION MODEL TO GO GLOBAL

Stars on GitHub for popular open-source projects

N
Stable Diffusion
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10,000

400 800 1,200 1,600 2,000 2,400 2,800 3,200
Days since repository was started
Bitcoin Ethereum Cockroach Kafka @ Stable Diffusion
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Stable Diffusion
accumulated

40,000 stars

in its first 90 days,

a benchmark other
projects achieve in
years or decades

Source: GitHub



Stable Diffusion 2.0

CLEANER DATASET, BETTER QUALITY, LESS BIAS, AND FASTER
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Stable Diffusion 2.0

APPROACHING PHOTOREALISM
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Stable Diffusion 2.0

UNLIMITED CONTENT
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Stable Diffusion 2.0

UNLIMITED CREATIVITY
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Customized Stable Diffusion 2.0

TRAIN TO YOUR OWN STYLE
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Stable Diffusion 2.0 Depth to Image

TRANSFORM IMAGES DYNAMICALLY
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Stable Diffusion

TRANSFORM IMAGES DYNAMICALLY
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Stable Diffusion 2.0 Inpainting

CHANGE IMAGE DETAILS
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Stable Diffusion 2.0 Upscaler

A\ 4
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Distilled Stable Diffusion

FASTER, CHEAPER, BETTER

Time to generate an image Steps to generate an image
5.6 5 0.9 50 5 5
Seconds Seconds Steps Steps
i\i\lg © 2022, Amazon Web Services, Inc. or its affiliates. All rights reserved



Scalability & training with Amazon SageMaker

GPT-Neo X optimization using SageMaker distributed
training: 60% faster from 103 to 163 TFLOPS/GPU

Resiliency against GPU failures
Trained LLMs + Stable Diffusion 2.0

Models in pipeline: audio, video, 3D, code (all training now)

aWS © 2022, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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Deploy Stable
Diffusion

today

on Amazon
SageMaker

Test and deploy at scale within your
AWS account

Jupyter notebooks and code samples

Fine-tune and adapt the model for
your use case




Training foundation models efficiently

L1l
/ 9 60% more accelerator memory (vs. P4d)

; ék% Trn1 2x network bandwidth (vs. P4d)

Amazon EC2
Trn1 instances

]

Native support for PyTorch and TensorFlow

Train on Trn1 and deploy anywhere

aWS, © 2022, Amazon Web Services, Inc. or its affiliates. All rights reserved
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Data preparation capabilities

————r
ol L @e
Labets X o In the cells below, we're going to perform the following operations:
g -]
: .’ = @ s « Use Spark on the EMR cluster to read our data from the OpenAQ 53 Bucket.
o i e 0 « Filter the available data to Seattle and NO2 readings (indicative of air quality).
» Group the readings by day.
= i = + Export the aggregate dataset to a local Pandas dataframe in the notebook.
»Jex == ]t df = spark.read.json("s3://openaq-fetches/realtime-gzipped/2022-01-05/1641409725,ndjson.gz")
* e i s o e |~ S —(® Lo » df2 = spark.read.schema(df,schema).json("s3://openag-fetches/realtime-gzipped/26+")
»fex Do 2
= b o 5 i o i) df2.head()
= 2 ]: from pyspark.sql.functions import split, lower
= ~ —
v omes A\ |\ Tt
8 “ t(sc.version(0]) 28
yr_split_args = (df2.date,utc, "=, 0)
\ else:
A\~ —(® yr_split_args = (df2.do )
Transorn, M Tk m
<ty . o dfsea = (df2 Iz
Jfilt year", split(syr_split_args)[0]).cache())
dfSea. show(trui
= | - e =

I [ 1: from pyspark.sql.functions import to_date

Amazon SageMaker Amazon SageMaker
Ground Truth Data Wrangler

Data labeling for images, Low-code data preparation
video, audio, and more for tabular data

Amazon SageMaker
Studio notebooks

Data processing in notebooks
using Spark on Amazon EMR

aws
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Amazon SageMaker
geospatial capabilities

Build, train, and
deploy ML models
using geospatial data

Preview




BMW
GROUP

Marco Gorgmaier
General Manager, Data Transformation & Artificial Intelligence, BMW Group
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At the BMW Group we believe we do more than
moving people from Ato B

P4

o

BMW
GROUP F

%
3
ﬁ

INSPIRING GREATNESS

SERE RIS EE AL o CIRCEEAR




Growing smarter with our data & Al-driven
value chain

Customer, Brand, Sales a

Finance, HR, Quality ﬂ

i

Supplier Network

v

‘ﬁ' Vehicles

With our Data, Analytics & Al Ecosystem we can build on a strong foundation
to harvest previously siloed data across the BMW Group and scale Al use
cases across our value chain.

.
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S



ustainable mobility for urban cities
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Sustainability solution using the new
geospatial capabilities

Amazon SageMaker

o —— s
& ’

Can we predict the affinity of drivers for an electric vehicle based on their driving behavior?

aWS © 2022, Amazon Web Services, Inc. or its affiliates. All rights reserved.
S



IH&

‘ I HI\"J,.

i

‘l.'.."'-‘{y\)\‘.‘df "'lu‘.‘."'\'\\'.','

]
i

i
It

A1

i
ke

i I
i
e

e

'*'\Ilb ut
[

11

i)

)

Jl]Fe*

L1118

s

I
I
J

I i

1
‘i,,||
g

"”. i

S

i HII ‘x‘.'.\

: IlIlll\"li"IH\|

J!!.m

==
il

e
i

T
(L

LT

mIMW‘

'

L

ks
AT
AT it

o

I
TS

=

N
s

ai

.
S S T

II Il\lll"'

i
i

II\.mw i

TS
TS

T

ol
s

e
S

- -
ahn i
i X i

L
S

)
: : TS
{11 LG

s

]
L

I
T LA
LT

I” e LEA S

i
up

([}

1115 '..‘.'.'
i
i

=TI
V.l.‘ll.”.l.“;ll i

AT

e

AT

e
U
T

.
L
[













Amazon SageMaker makes it easy

to work with geospatial data

=
8

C—

Single API
access to
disparate data

aWS © 2022, Amazon Web Services, Inc. or its affiliates. All rights reserved
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Built-in
algorithms to
enrich data

ooo

il

Visualizing tools
tailored for
geospatial data



Putting our expertise for
urban mobility into practice

FROM IDEA TO SOLUTION IN 8 WEEKS

We were able to cover the entire ML lifecycle—from exploration to inference

K%o‘ﬂ:i'e'w
et ,‘}; i
L
t""‘ '5;_ 80% ACCURACY IN PREDICTION
R
l‘ 3 E € The model achieved high accuracy in predicting the vehicle types
s
AMAZON SAGEMAKER AS ENABLER
Amazon SageMaker geospatial capabilities made it easy to achieve these results
aWS © 2022, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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Trend 3;
ML industrialization
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Tens of thousands of customers industrializing
ML with Amazon SageMaker

Science.
Applied to Life.

Capital( e

)/ Frame.io

o
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Alexa

Anand Victor
VP, Alexa ML Builder Experience
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Alexa’s mission

BECOME AN INDISPENSABLE ASSISTANT,
A TRUSTED ADVISOR, AND A FUN AND

CARING COMPANION
i
‘ -—
"J‘.\

Skills Devices
Developers Language
variants
aWS © 2022, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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Enabling ML at Alexa scale

Employ thousands Enable thousands Use millions Maintain customer
of ML models of ML builders of GPU hours trust and privacy
aWS © 2022, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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- —

Using SageMaker for ML at Alexa scale |

ML scientist & engineers

PyCharm, VScode CLI/SDK
e Control API access Secure browser ™~
4 )
AUTOMATION WITH SAGEMAKER PIPELINES OR AWS STEP FUNCTIONS
\ J
\ J

aws © 2022, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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What are our builders saying about SageMaker?

SAGEMAKER NOW POWERS MULTIPLE SPEECH, VISION, AND ALEXA SKILL MODELS

W" . "It's almost TOO easy to launch a new
J.'i- experiment. One command, and | can have a

Il dozen parallel experiments running—this
would take me 20-40 minutes for each
experiment before.”

“I don't have to wait around to get compute
resources or worry about setting up and
tearing down infrastructure.”

—— ML builders like it

aWS © 2022, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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What are business leaders saying about SageMaker?

SAGEMAKER NOW POWERS MULTIPLE SPEECH, VISION, AND ALEXA SKILL MODELS

r

BU leader:

,,,,4// ' “SageMaker’'s pay-for-use pricing increases our
: /4/” GPU utilization and enables us to train more
¥ J models with the same amount of compute.”

— Business leaders

aWS © 2022, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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The next generation
of SageMaker
Studio notebooks

Built-in data preparation,
real-time collaboration, and
automated deployment

Generally available




Real-time collaboration

Central shared Support for Autosave
workspaces BitBucket and experiments, models,
AWS CodeCommit and artifacts

aWS © 2022, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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Amazon SageMaker Studio File Edit WView Run Kernel Git Tabs Settings

Notebook Jobs ® A nightly-report.ipynb b

Automated notebook
deployment

Create Job

Job name

nightly-report

& o ® > e

Input file

B / sagemaker-example-scheduled/nightly-report.ipynb

Compute type

Automatically run notebooks on a
periodic schedule N | mimsree ”

Parameters

-+

Manage scheduled notebooks jobs Addiional options

Schedule

() Run now

Deploy notebooks in hours instead of days

(® Run on a schedule

Interval
Hour ot

Minutes past the hour

0

0-59

aWS, © 2022, Amazon Web Services, Inc. or its affiliates. All rights reserved.




Trend 4:

ML-powered

LUse Cases

dws

N7

© 2022, Amazon Web Services, Inc. or its affiliates. All rights reserved.

-
..

’.A’ Ve i,

!
,.J' -""'.-1

F?. ..'.

e .
Be ow °
& ¥
S >
» I
M "
. .
$ ®
g ]
=
o°



Forecasting Intelligent document processing

A
i &l\* AE‘
K 4

L

.

Personalization Anomaly detection Industrial equipment monitoring

Enhance customer Better and faster Improve business
experience decision making operations
aWS © 2022, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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Contact center innovation
with Amazon Transcribe

WiX :talkdesk:

Reviewed 83% Increased customer sentiment Reduced average handle
more claims visibility to 100% time by 24% for a major
food logistics enterprise

aWS © 2022, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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Live call
analytics improves
customer experience

aW% © 2022, Amazon Web Services, Inc. or its aff iliates. All rights reserved b



Amazon Transcribe
Call Analytics

Real-time capabilities

Boost agent productivity and
iImprove customer experience

Generally available

aWS © 2022, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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Intelligent document processing

with Amazon Textract

PYPENNYMAC

Reduced document
processing time from
hours to minutes

aWS © 2022, Amazon Web Services, Inc. or its affiliates. All rights res;
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ved.

N
Elevance
Health

Automated 90% of the
document classification for
claims processing

bluevine

Automated the processing
of tens of thousands of
loan applications per day
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Amazon Textract
Analyze Lending

Accelerate time to process
lending documents

Generally available

© 2022, Amazon Web Services, Inc. or its affiliates. All rights reserved.




How it works

Original document Output

Uniform Residential Loan Application Document Class: UNIFORM RESIDENTIAL

lica & L yplicant

LOAN APPLICATION
Borrower First Name: JORGE
Borrower Last Name: SOUZA
Borrower Middle Name:
Co-Borrower First Name: GEORGINA
Co-Borrower Last Name: DAVIS
Co-Borrower Middle Name: AMY
Type of Mortgage and Terms of Loan:
Loan Type: CONVENTIONAL
Agency Case Number: ABC1234
X : Lender Case Number: XYZ6543
e N L Loan Amount: $552,500

Interest Rate: 3.555%
Number of Months: 360
Amortization Type: FIXED RATE

Mumber

t ddress for less than two the following:
Clown [JRent__ Ne. Yrs] Former Address (street. city, state, ZIP) CJown CJRent___No. Y.

Former Address {street, city, state, ZIP) CJown [JRent___No. Yrs | Former Address (street_city, state, ZIP) CJown CJRent___No. ¥rs.
NIA

Fannie Mae Form 1003 7108 {rev. &408)

aWS © 2022, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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Amazon Monitron

REDUCE DOWNTIME WITH END-TO-END MACHINE MONITORING

Monitron
sensors

End-to-end solution for predictive maintenance
Monitron Helps you track and review developing faults
gateway

No ML expertise required
Monitron
app

aWS © 2022, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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Baxter

A.K. Karan

Senior Director—Digital Transformation, Baxter

aWS © 2022, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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Baxter

Global manufacturer of healthcare
and life saving products

70+ manufacturing locations worldwide

Broad product portfolio of 50,000+ SKUs

aWS © 2022, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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Diverse product portfolio Baxter

Front Line Care Medication Delivery Pharmaceuticals Renal Care

Advanced Surgery PSS & GSS

MISSION: SAVE AND SUSTAIN LIVES

aWS © 2022, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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Operations

24 x 7 x 360
Global footprint

Complex supply chain

dws
-




Critical assets

=)
%
Continuous duty cycle operation
aWS © 2022, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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Challenges with predictive maintenance

— Plug and play —

-
~
~
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~
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-
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-
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aws
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Agnostic

Ease of use
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Amazon Monitron for predictive maintenance

Cooling Tower provides chilled water
for 2 manufacturing zones
« Monitron provided a High ISO Vibration alarm

» Technician responded to the alarm and identified
gearbox in a near critical failure state

* Maintenance crew was scheduled to replace the
gear box with minimal interference to operations

Value
» Avoided 12 hours of unplanned downtime
» Avoided emergency repair costs




Our journey...

&
Start

Started with 400
sensors in one of our
Lighthouse plants

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

Launch

Launched for the entire
site—2500 sensors

/)
N

Scale

Scaling to global
manufacturing sites



Results

Downtime Production Patients
elimination* impact* iImpacted*

(machine hours) (units)

* Estimated



<

RCS0005 Pump 1B

Healthy Report issue ‘

Measurements

1D W 2w

Oct 4, 2022 - Oct 18, 2022
Vibration RMS Velocity

Learn more [

Temperature

-

Sensor Actions ¥ ‘

aws
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Trend 5:
Responsible Al
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The reach of Al and ML is growing

Global spending on Al-based
technologies will reach
$204 billion by 2025

57% of executives say Al would
transform their organization
in the next three years

Al can play a role in nearly every
part of an organization

aWS © 2022, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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With the growth
of Al comes

responsibility




What is responsible Al?

4 A 4 N\ (
oo
oo N
] — ¢¢
Lo Lo Lo ¢ ¢°‘3
Fairness Explainability Robustness
. J L J L
4 N\ 4 N\ 4
Ho
/\| /
Q) S Q
i
Privacy and security Governance Transparency
. J . J L
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What is responsible Al?
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What is responsible Al?
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Transparency
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What is responsible Al?
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Fairness

.

@

Privacy and security

Robustness

Governance

@

Transparency
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AWS Al Service Cards

PROVIDE TRANSPARENCY TO CUSTOMERS ON RESPONSIBLE Al

Q

Amazon
Rekognition
Face Matching
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Three new Al service cards

F

Amazon
Textract
Analyze ID

N

|

Amazon
Transcribe
EN-US Batch




New fairness and bias mitigation course

s

Machine Learning
University

~

aws
~—7

Free, public course on fairness criteria

and bias mitigation

Taught by Amazon data scientists who

train AWS employees on ML

9+ hours of lectures
and hands-on exercises

>>> Get started today
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Trend 6:
ML democratization
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Amazon SageMaker Canvas

BUILD ML MODELS AND GENERATE ACCURATE PREDICTIONS—NO CODE REQUIRED

titanic-survival-prediction

Select Juild

Model status

82,682 SAMSUNG

The model predicts the correct Survived 82.682% of the

Predicted vs. Actual Model accuracy insights

redicted
If the model predicts 0, it is correct

81.102% of the time. ©

For the values that are 0 in the dataset,
the model predicted 93.636% of them
tncorrect tobe 0.®

Incorrect

1
Correct | 69
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29 million trained by 2025

AWS DeepRacer Training and AWS Al/ML
League certification Scholarship



SUMMARY

Trends driving
ML growth
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Model sophistication
Data growth

ML industrialization
ML-powered use cases
Responsible Al

ML democratization



Thank you!
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