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Getting started with machine learning (ML)

<« \\0

Data Infrastructure ML model

ML model Predictions
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Challenges getting started with ML

How do | bring my data in?

What model should I use?
How do | make off-the-shelf models work for my dataset?

How do | integrate the machine learning workflow into my use case?
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How SageMaker
addresses the challenges
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SageMaker Studio

A FULLY INTEGRATED DEVELOPMENT ENVIRONMENT (IDE) FOR MACHINE LEARNING

lﬁ}} Amazon SageMaker Studio
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File

Edit

C

View Run

Last Modified

Kernel Git Tabs Settings Help

& Launcher X

v Get started

Explore one-click solutions, models,

and tutorials

r&. SageMaker JumpStart
Solution: Detect malicious users and transactions —

Solution: Demand forecasting —

Go to SageMaker JumpStart —

v ML tasks and components

New compilation job

Create a new compilation job. View compilation jobs

New project

Organize ML components and automate MLOps with built-in or
custom project templates. View projects

Build models automatically
SageMaker Autopilot

Video: Get started with Autopilot @

Blog: Getting started with Autopilot —

New autopilot experiment —

New feature group °

Create a new feature group in the feature store to logically group and
manage features. View feature store

New Autopilot experiment °

Create prediction models from your data and start making predictions
in a few clicks. View current experiments

Run open-source models with one
click

.~6~. SageMaker JumpStart
Model: Popular image classification based on ResNet —

Model: State-of-the-art BERT text processing —

Explore models —

New data flow o

Prepare and visualize your data with SageMaker Data Wrangler. View
data flows

Feedback

e
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Studio

How do | bring my data in?

New data flow o
Prepare and visualize your data with SageMaker Data Wrangler. View
data flows
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Studio

What model should | use?
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Build models automatically
SageMaker Autopilot

Video: Get started with Autopilot ©

Blog: Getting started with Autopilot —

New autopilot experiment —

Run open-source models with one
click

_6_ SageMaker JumpStart
Model: Popular image classification based on ResNet —

Model: State-of-the-art BERT text processing —

Explore models —
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Studio

How do | make off-the-shelf models work for my dataset?

Run open-source models with one
click

_____ SageMaker JumpStart
Model: Popular image classification based on ResNet —

Model: State-of-the-art BERT text processing —

Explore models —
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Studio

How do | integrate the machine learning workflow into my use case?

Explore one-click solutions, models,
and tutorials

‘,6‘. SageMaker JumpStart
Solution: Detect malicious users and transactions —

Solution: Demand forecasting —

Go to SageMaker JumpStart —
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SageMaker Data Wrangler

QUICKLY SELECT AND QUERY DATA

Add data source ¥

Amazon Redshift

Snowflake
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Data Wrangler

Transform data easily

* 300+ preconfigured data
transformations

« Transform your data
without writing a single
line of code

e Custom transformations
in PySpark, SQL, and
Pandas
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Import Prepare Analyze Export

Data flow / $3-072320-campaignMovieSpecials.csv

S$3-072320-campaignMovieSpecials.csv

String String Decimal Integer
App »  Category w  Rating v  Reviews
Photo Editor Coloring bookCamera & ART_AND_DESIGN 4.1 159
Coloring book moana ART_AND_DESIGN 39 967

U Launcher Lite ART_AND_DESIGN 4.7 87510
Themes, Hide Apps ART_AND_DESIGN 45 215644
Sketch - Draw & Paint ART_AND_DESIGN 43 967
Pixel Draw - Number Art Coloring Book ART_AND_DESIGN 4.4 167
Paper flowers instructions ART_AND_DESIGN 38 178
Smoke Effect Photo Maker - Smoke ART_AND_DESIGN 4.1 36815
Editor ART_AND_DESIGN 4.4 13791
Infinite Painter ART_AND_DESIGN 4.7 121
Garden Coloring Book ART_AND_DESIGN 4.4 13880
Kids Paint Free - Drawing Fun ART_AND_DESIGN 4.4 8788
Text on Photo - Fonteee ART_AND_DESIGN 42 44829
Name Art Photo Editor - Focus n Filters ART_AND_DESIGN 46 4326
Tattoo Name On My Photo Editor ART_AND_DESIGN 4.4 1518
Mandala Coloring Book ART_AND_DESIGN 32 55

3D Color Pixel by Number - Sandbox ART_AND_DESIGN 4.7 3632
Art Coloring ART_AND_DESIGN 4.5 27
Learn To Draw Kawaii Characters ART_AND_DESIGN 4.3 194216
Photo Designer - Write your name with ART_AND_DESIGN 46 224399
shapes ART_AND_DESIGN 42 450
350 Diy Room Decor Ideas ART_AND_DESIGN 4.6 4.6
FlipaClip - Cartoon animation 4

ibis Paint X

—

String
Size

19M
14M
87M
25M
2.8M
5.6M
19M
29M
33M
3.M
28M
12M
20M
21M
37M
27M
5.5M
17M
39M
31M
14M
10M

String
Installs

10,000+
500,000+
5,000,000+
50,000,000+
100,000+
50,000+
50,000+
1,000,000+
1,000,000+
10,000+
1,000,000+
1,000,000+
10,000,000+
100,000+
100,000+
5,000+
500,000+
10,000+
5,000,000+
10,000,000+
100,000+
100,000+

Feedback

< Back to data flow

TRANSFORMS
Learn more about transforms.

Add Previous steps (5)

Suggested transformers
Find-Replace
Rename column
Replace rare
Impute missing categorical
Impute missing numeric

Tokenizer

>

>

>

>

>

>

> TF-IDF text embedding
> Ordinal encode

> Onehot encode

> Drop column

> Duplicate column
> Flatten vector

> Split by delimiter
> Type conversion

v Custom transform

PySpark =

Clear
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Data Wrangler

Automate data m:ons.ageMakerStudio File Edit View Run Kernel Tabs Settings Help YT
preparation workflows

EXpOI’t Export v
PY EXp 0 rt yo u r d ata Select a node to export your data.

© »
@
®
o

preparation workflow to a &
a
a
&5
O

Source - sampled Data types Steps (5) Join - sampled Split by delimiter

. <[> =@

campaignMovieSpecials.csv

notebook to share

@

» Make your data
preparation workflow
repeatable for production

with a single click S

Athena-072320-campaignMovieSpecials.csv
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SageMaker Autopilot

Automatic data preprocessing and feature engineering

Automatic ML model selection

Automatic notebook creation

Raw data

Load tabular data from
Amazon S3 to train
the model
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Target

Select target column
for prediction

it
Qs
711
Automatic model creation

The correct algorithm
is chosen, training and
tuning is done
automatically for the
right model

Full visibility and control

Full visibility with
model notebooks

1([2
5114

Model leaderboard

Select the best model for your
needs from a ranked list of
recommendations

Deploy and monitor
the model

Choice to optimize and retrain, to improve model quality
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Autopilot

Fully transparent AutoML
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Amazon SageMaker Autopilot Candidate Definition Notebook

This notebook was automatically generated by the AutoML job airli led. 2. This notebook allows you to customize the candidate definitions and execute the
SageMaker Autopilot workflow.

The dataset has 25 columns and the column named DelayType is used as the target column. This is being treated as a MulticlassClassification problem. The dataset alsa
has 5 classes. This notebook will build a MulticlassClassification model that maximizes the "ACCURACY" quality metric of the trained models. The "ACCURACY" metric
provides the percentage of times the model predicted the correct class.

As part of the AutoML job, the input dataset has been randomly split into two pieces, one for training and one for wvalidation. This notebook helps you inspect and
maodify the data t ion approaches proposed by Amazon SageMaker Autopilot. You can interactively train the data transformation models and use them to
transform the data. Finally, you can execute a multiple algorithm hyperparameter optimization (multi-algo HPO) job that helps you find the best model for your dataset
by jointly optimizing the data transformations and machine learning algorithms.

Contents

1. Sagemaker Setup

A. Downloading Generated Candidates

B. SageMaker Autopilot Job and Amazon Simple Storage Service (Amazon 53) Configuration
2. Candidate Pipelines

A. Generated Candidates

B. Selected Candidates
I, Executing the Candidate Pipelines

A. Run Data Transformation Steps

B. Multi Algorithm Hyperparameter Tuning
4. Model Selection and Deployment

A. Tuning Job Result Overview

B. Model Deployment

Feature importance

Explaining your model's predictions

Amazon SageMaker Studio helps you understand your machine learning model by portraying the importance
of its features in terms of SHAP values. We plot the aggregated SHAP value for each feature acrass all
instances of the dataset.

Predicted column: label0

PlanTypa
CustomerServiceRating
CustomerServiceGalls
RepaatCustomer
BaseFae
CurrentPeriodlUsaga
NumberOfPenaltles
PriorPariadUsaga
Terrttory
CGusiomerTenura

0.0 05 10 1.5

Export PDF report Download raw data
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SageMaker JumpStart

« Solutions
= Complete ML solutions tying SageMaker to other AWS services

Models

= Pretrained open-source models that can be deployed as is or fine-tuned on your dataset

SageMaker algorithms

= Notebook tutorials showing how to use built-in SageMaker algorithms on example dataset

Example notebooks

= Additional notebook examples showing how to use advanced SageMaker features and functionality

Blogs

 Video tutorials
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JumpStart solutions

€5 Amazon SageMaker Studio File Edit View

SAGEMAKER JUMPSTART LAUNCHED ASSETS

View launched solutions, deployed model endpoints and
training jobs created with JumpStart.

.6, Browse JumpStart

Solutions (0)

C' 1 minute ago

Your launched solutions.

aws
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O.
You haven't launched any solutions yet.

.6, Browse JumpStart

L 4
[ o

Kernel Git Tabs Settings Help

[ Launcher X | .4. SageMaker JumpStart X

C 1 minute ago

SageMaker JumpStart
Discover and deploy one-click solutions, pretrained models, and example notebooks

Q. Search

> Featured content

v Solutions

Launch end-to-end machine learning solutions that tie SageMaker to other AWS services with one click.

Document @ Fraud Detection in
Understanding Financial
Financial Services Transactions

Financial Services

Document summarization, entity and

relationship extraction from text. Use Deep Graph Library (DGL) to train
a graph neural network model to detect
fraud in financial transactions.

@ Explain Credit
Decisions

Financial Services

Predict credit default in credit

applications and provide explanations.

Predictive
Maintenance

Manufacturing
Use historical sensor readings to

predict the remaining useful life for
each sensor.
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JumpStart text models

@ Amazon SageMaker Studio File Edit View Run Kernel Git Tabs Settings Help A0 Feedback

- SAGEMAKER JUMPSTART LAUNCHED ASSETS (2 Launcher X | .8, SageMaker JumpStart X ¢

View launched solutions, deployed model endpoints and
training jobs created with JumpStart.

> Featured content

o Solutions (0) v > SOlUtiOnS View all (17)
olutions
Launch end-to-end machine learning solutions that tie SageMaker to other AWS services with one click.
@ C' 12 minutes ago
Your launched solutions.
([l v Text models View all (110)
® Deploy and fine-tune pretrained transformers for various natural language processing use cases.
. :
. Y o ‘e RoBERTa-SEC- 1F BERT Base ( ) BERT Large Cased BERT Base ﬂ
N Base Uncased Community Model - Text Uncased
You haven't launched any solutions yet. Community Model - Text Community Model - Text Community Model - Text
e o .
Task: Text Embedding Task: Text Embedding 9 Task: Sentence Pair
-traini ; . Classificati
Pre-training  S&P 500 10-K/10- Pre-training  WikiPedia and Fre-raining English Text asstiication i
Dataset: Q (2010-2019) Dataset: BookCorpus ’ Pre-training English Text N
Fi ; . Fine-tunable: Yes Dataset: Fir
ine- No Fine-tunable:  No
tunable: p Fine-tunable: Yo
unavle Source: TensorFlow Hub Source: At e ine-tunable es Sq
Source: Gluon NLP Source: Hugging Face
aWwWs
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JumpStart vision models

@ Amazon SageMaker Studio File Edit View

0 = 0 ¢

.b-t

o
1
~®

SAGEMAKER JUMPSTART LAUNCHED ASSETS

View launched solutions, deployed model endpoints and
training jobs created with JumpStart.

.. Browse JumpStart

Solutions (0)

C 14 minutes ago

Your launched solutions.

®
1
JO..
You haven't launched any solutions yet.
aws

Run

Kernel Git Tabs Settings Help

& Launcher X | ., SageMaker JumpStart X

> Solutions
Launch end-to-end machine learning solutions that tie SageMaker to other AWS services with one click.

> Text models
Deploy and fine-tune pretrained transformers for various natural language processing use cases.

v Vision models
Deploy and fine-tune pretrained models for image classification and object detection with one click.

Inception V3 SSD VGG16 Atrous Inception V3
Community Model - Vision 300 Feature Vector
Community Model - Vision Community Model - Vision
sk IC"I‘a‘:‘s(‘;s‘?ﬁcation
Task: Object Detection Task: Image Embedding

st imagehist Dataset: COCO 2017 Dataset: ImageNet
tFL:EZE“e: Yes Fine-tunable: Yes Fine-tunable: No
s TenSoIE oW Eib Source: Gluon CV Source: TensorFlow Hub

A0  Feedback

View all (17)

View all (110)

View all (204)

FCN ResNet 101
ADE20K ‘

Community Model - Vision

. Semantic
EEs Segmentation IEE
Dataset: ADE20K Dat:
Fine- Fine
tunable: L tuns
Source: Gluon CV Sou
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From development
to production
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SageMaker projects

Maintain code consistency and
strict version control

Generate models based on
triggers such as code check-in
or data update

Adopt operational best
practices for a production-
quality system

aws
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Q}} Amazon SageMaker Studio File Edit View Run Kemel Git Tabs Settings Help

o

<P

" Create project X
SageMaker resources

Select the resource to view.

Projects - Create project

Group related SageMaker components, and resources such as code repositories, pipelines, experiments,
model groups, and endpoints into a project. You can also automate model building, and deployment by
choosing a project template.

Q Search Create project

9 project temp

A
Name v

MLOps template for model building, training, and deployment with third-party Git repositories using Jen...
There are no projects yet.

MLOps template for image building, model building, and model deployment

MLOps template for model deployment

MLOps template for model building, training, and deployment with third-party Git repositories using Cod...

MLOps template for model building, training, and deployment

MLOps template for model building and training

®»

Choose project template Enter project details

Description
Use this template to automate the entire model lifecycle that includes both model buidling and deploym...
Use this template to build an image that is used to train a model and then deploy the model to an endpoi...

Use this late to the depl of models in the Amazon SageMaker model registry to Sa...

Use this template to automate the entire model lifecycle that includes both model buidling and deploym...
Use this template to automate the entire model lifecycle that includes both model building and deploym...

Use this template to automate the model building workflow. Process data, extract features, train and test ...

End of the list

C  less than 20 seconds ago

ct project template

Feedback
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SageMaker Pipelines

Graph Pararmeters Settings
©, Search for step... @ TrainAbaloneModel X
Compose, manage, and reuse ot Lo o
ML workflows
® PreprocessAbaloneData Metrics Value

traircrmse 1.59306

Automatic tracking of models { { e .
(. TrainAbaloneModel )
l mnc;el.la'.g: s3:ffsagemaker-project-p-k...

Cl/CD for machine learning ® EvalusteabaloneModel

— |

® CheckMSEAbaloneEvaluation

% _

@ RegisterAbaloneModel

aws
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Deploying SageMaker models

£ 77

Inference endpoints Batch transform Async inference
Real-time endpoint Run batch predictions Queue incoming requests and
for online inference on large datasets process them asynchronously
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Resources
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Resources

SageMaker Studio
https://docs.aws.amazon.com/sagemaker/latest/dg/studio.html

SageMaker Data Wrangler
https://docs.aws.amazon.com/sagemaker/latest/dqg/data-wrangler-getting-started.html

SageMaker Autopilot
https://docs.aws.amazon.com/sagemaker/latest/dg/autopilot-automate-model-development.html

SageMaker JumpStart
https://docs.aws.amazon.com/sagemaker/latest/dqg/studio-jumpstart.html

Demos
https://github.com/arunprsh/no-code-low-code

SageMaker Pipelines
https://docs.aws.amazon.com/sagemaker/latest/dqg/pipelines.html

SageMaker Inference
https://docs.aws.amazon.com/sagemaker/latest/dqg/deploy-model.html
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https://docs.aws.amazon.com/sagemaker/latest/dg/studio.html
https://docs.aws.amazon.com/sagemaker/latest/dg/data-wrangler-getting-started.html
https://docs.aws.amazon.com/sagemaker/latest/dg/autopilot-automate-model-development.html
https://docs.aws.amazon.com/sagemaker/latest/dg/studio-jumpstart.html
https://github.com/arunprsh/no-code-low-code
https://docs.aws.amazon.com/sagemaker/latest/dg/pipelines.html
https://docs.aws.amazon.com/sagemaker/latest/dg/deploy-model.html

Additional sessions

AIM321 Use AutoML to create high-quality models

AIM320 Implementing MLOps practices with Amazon SageMaker,
featuring Vanguard

AIM402 Develop your ML project with Amazon SageMaker

AIM407 Train models at scale with Amazon SageMaker,
featuring Aurora
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Thank you!

Soji Adeshina Arun Shankar
adesojia@amazon.com arunprsh@amazon.com
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