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SageMaker helps you build, train,
and deploy models

Collect and prepare .
training data Choose or bring your

</> own ML algorithm = —
/ Fully managed data Collaborative notebooks and | EL_JH/

——— processing jobs / 1ab .
data labeling workflows ‘3 built-in algorithms / models
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Validate . Manage
S Scale and manage the Train, debug, and . .
OO predictions 1@ production environment tune models _ training runs
E& Add human @/ Fully managed with Debugging and {\:@\%@ Visually track and |[\) |
— review ,_) y g gging compare

auto scaling for 75% less optimization

of predictions experiments

. WEB-BASED IDE FOR ML . AUTOMATICALLY BUILD AND TRAIN MODELS



SageMaker notebook instances

' Jupyter linear_learner_mnist (unsaved changes)

SageMaker notebook instance

+ < & B 4 ¥ MWRun B C » Markdown RR=]

a n d S a g e M a k e r St u d i O Permissions and environment variables -

This notebook was created and tested on an ml.m4.xlarge notebook instance.

Let's start by specifying: S arkma iC P S ark
I n t e rfa C e S t 0 S a g e M a ke r « The S3 bucket and prefix that you want to use for training and model data. This should be within p g ( y p )

hosting. Sparkmagic (PySpark3)

« The IAM role arn used to give training and hosting access to your data. See the documentation {
required for notebook instances, training, and/or hosting, please replace the boto regexp with a

Sparkmagic (Spark)

: cket = '<your_s ucket_name_ here>
efix =

. sagemaker/DEMO-1inear-mnist' Sparkmagic (SparkR)

S a g e M a ke r n Ote b O O k i n Sta n Ce e conda_chainer_p27

import re
from sagemaker import get_execution_role

- conda_chainer_p36

bu
pr

[ ]
e n VI rO n m e n tS T =0 conda_mxnet_p27

Data ingestion

J u pyt e r ke r n e l + Pyt h O n p a c ka g e S + Next, we read the dataset from an online URL into memory, for preprocessing prior to training. This g conda_mxnet_p36

Apache Spark in Amazon EMR, Amazon Redshift, etc., assuming the dataset is present in the approj
data to S3 for use in training. For small datasets, such as this one, reading into memory isn't onerous Conda_pyth0n2

install external libraries and kernels conda_python3

import pickle, gzip, numpy, urllib.request, json

# Load the dataset Conda_pytOI’Ch_pz_f

conda_pytorch_p36

F u lly m a n a g e d conda_r_jupytersystemenv

conda_tensorflow_p27

Transformation conda_tensorflow_p36
Batch processing

Model training

Model deployment




SageMaker examples

The best place to start
learning and practicing
machine learning!

" Jupyter

Files Running Clusters SageMaker Examples
A collection of Amazon SageMaker Caiiipiciiccocone.

Introduction to Amazon Algorithms

Introduction to Applying Machine Learning

Sagemaker Endpoints

Advanced Functionality

Hyperparameter Tuning

Reinforcement Learning

AWS Marketplace

Additional Examples Github Fastai Course V3

Additional Examples Github Pytorch Tutorials

Sagemaker Experiments

Ground Truth Labeling Jobs

Sagemaker Model Monitor

Sagemaker Neo Compilation Jobs

Autopilot

Conda

Open JupyterLab

Quit

Logout




Create a notebook instance in SageMaker

Amazon Elastic Compute Cloud
(Amazon EC2) instance

Amazon Elastic Block Store
(Amazon EBS)




Deep dive - SageMaker training job deployment

User Account ; . SageMaker Service Account

- User VPC Control Managed!

e e B S —— Fully

Plane

Availability Zone 1 Availability Zone 2

. Private subnet ! . Private subnet ! P
¥ : . SageMaker Platform VPC

Training

Platform
agents

Data agent Log

Training instance 1 Training instance 2

| environment

CloudWatch

S3 bucket




What users tell us they want to do

« Simplify access control

 Build team-specific workflows

« Improve team collaboration

- Standardize development environment

« Accelerate learning curve for users to increase adoption speed



SageMaker Studio notebooks

FAST-START SHARABLE NOTEBOOKS

&)

Easy access Fully
with AWS managed
Single Sign-On  and secure
(SSO)
Access your Administrators
notebooks in manage
seconds access and
permissions

N

=

4 N

Fast setup

Start your
notebooks
without
configuring
compute
resources

Easy -lexible
collaboration

Share Dial up or
notebooks down compute
with a resources

single click



SageMaker Studio notebooks

» [7 F Instances

Studio notebooks Kernel

I

Language packages

(Library, framework,
binaries)

SageMaker image



SageMaker Studio

You Your IDE Your compute

« (Can enable AWS ldentity Low-lift / automatic feature access « (Can create a shareable link with

Amazon Elastic File System
(Amazon EFS)

Endpoint management Change environments per project

and Access Management : ! Autopilot o package dependences in a
(IAM) or AWS SSO i ' « Experiments S single click

« Fast startup : . «  Debugger i .+ Dedicated compute resource

« Consolidated experience . 1+ * Model monitoring ', + Elastic compute

« Aslice of the shared ! e Versioning . i+ Billing is per usage, not uptime

Remember, features are backwards compatible but differ in ease of use across instances vs. Studio



Studio notebooks vs. notebook instances

Faster launch time
Integrated full-environment sharing
Preinstalled with SageMaker SDK
Persistent storage with Amazon EFS
Elastic compute options

Environment standardization



Features deep dive
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Flexible user management

|IAM roles AWS SSO

Remember, you get 1 domain per AWS account, per region. When you
need to delete this, just delete the users first and then the domain.



Studio notebooks enhance data scientists’
productivity

Extension of the JupyterLab interface

Dedicated home directory for users

Quick startup and 1-click deployment

Dedicated link for users with no direct interface with AWS Management Console
Get notebook differences and integrate with Git

Manage resources



1-click notebook sharing

EC2 instance

. -

-

/ ™~

EC2 instance

v
\4
” ‘ |

EC2 instance

N

Studio defaults to 1:1 user-to-instance mapping, but you can share these via snapshots



Use SageMaker notebooks to
easily share work with colleagues

conda_pytorch_p36

The following shell code shows how to build the container image using docker build and push the container image to ECR using docker push . This code is also

available as the shell script container/build-and-push.sh , which you can run as build-and-push.sh pytorch-extending-our-containers—-cifarl0-

Create shareable snapshot

® ®0® & sageMaker Studio X 4+
< > C @& sagemaker.aws.amazon.com
aWS File Edit View Run Kernel Tabs Settings Help
() (4 Launcher X my_notebook.ipynb
Markdown v (0}
example to build the image pytorch-extenc"
This code looks for an ECR repository in the acco
the notebook instance was created). If the reposi  share as
will need to retrieve ECR credentials to pull this f .
my_notebook.ipynb
[1: sh

algorithm_name-pytorch-extending-our-c
cd container

account=: (aws sts get-caller-identity

region
region

(aws configure get region)
{region: us-west-2}

* @ &= S 0O F »

fullname

aws ecr describe repositories

[ ne 0 1]
then

aws ecr create-repository
fi

(aws ecr get-login --region ‘{region}

(aws ecr get-login registry-ids

query Account

repository-names

repository-name

Include Git repo information

(O Include notebook output

Cancel

output text)

dev/null

dev/null

no-include-email)

region “{region} --no-include-email)

SageMaker notebook instance, this is the region where
are using the SageMaker PyTorch image as the base, we

Sharing notebook: MyNotebook.ipynb



Base execution environment and notebook
output are captured

Create shareable snapshot

Successfully created snapshot of

xgboost_customer_churn_studio.ipynb.

Shareable link

Anyone in your domain with the link can view and create a copy of this snapshot.

https:// .us-west-2.sag -



SageMaker Studio notebooks

provide flexible compute

 Switch to compute with
more memory, more CPU,
or GPU acceleration when
you need it

 Switch back to very
Inexpensive compute
when you want

Select Instance

Running notebook

xgboost_customer_churn_stu

dio.ipynb

Current instance type

2VvCPU + 4 GiB ml.t3.medium ( FastLlaunch

If you change your instance, existing settings for this notebook will be lost, and installed
packages will not be carried over.

Instances 26 of 26

Instance Type
® mlLt3.medium
@ mlt3.large
@ ml.t3.xlarge
@ mlt3.2xlarge
@ mlmb5.large
@ mlmS.xlarge
@ mlmb5.2xlarge
@ mlm5.4xlarge

@ mlm5.8xlarge

Instance Category
General purpose
General purpose
General purpose
General purpose
General purpose
General purpose
General purpose
General purpose

General purpose

vCPU

16

32

@  Fast launch only

Fast

GPU Memory Launch
0 4 GiB v

0 8 GiB

0 16 GiB

0 32GiB

0 8 GiB v

0 16 GiB

0 kyXcil:}

0 64 GiB

0 128 GiB



SageMaker Studio notebooks
provide persistent custom development

environment

Build custom

containers with
Attach kernel Select kernel

approved base )
TensorFlow in':gges to Studio to run
domain notebook

) €] mp [ )

A

Data scientists Cloud infrastructure / security Data scientists




SageMaker Studio does security hardening

&

VPC support End-to-end encryption



SageMaker Studio notebooks provide full
control of the development environment

=

View and shut down

Bring your own image
9y 9 instances in Studio



I AWS Management Console X

Ntps://us-east-Z.console.aws.amazon.com/console/nomerre ion=us-east-2 ase
© & https:// t-2 | / le/t ?reg t-2 w

aWS Services ¥ Support ¥

)

AWS Management Console

AWS services Stay connected to your AWS resources
on-the-go

Find Services
You can enter names, keywords or acronyms. = Download the AWS Console Mobile App to

@ your iOS or Android mobile
device. Learn more [£

Q Example: Relational Database Service, database, RDS

¥ Recently visited services

S3 @» Amazon SageMaker Explore AWS

. Amazon SageMaker Autopilot
P> All services
Get hands-on with AutoML. Learn more [

Build a solution Amazon S3 Glacier

Get started with simple wizards and automated workflows. Move your on-premises archives to low cost and
durable data archiving solutions with
AWS. Learn more [£

Launch a virtual machine Build a web app Build using virtual servers
With EC2 With Elastic Beanstalk With Lightsail
2-3 minutes 6 minutes 1-2 minutes AWS Certification
Explore the resources available to help you prepare for
: : @b your AWS Certification. Learn more [4

Amazon S3 on Outposts

You can now use S3 object storage in your on-premises

Register a domain Connect an loT device Start migrating to AWS A
environment. Learn more [

With Route 53 With AWS loT With CloudEndure Migration



Resources

 Guide to getting started

https://docs.aws.amazon.com/sagemaker/latest/dg/gs.html

- Developer resources

https://aws.amazon.com/sagemaker/developer-resources/

- Introduction to SageMaker notebooks

https://docs.aws.amazon.com/sagemaker/latest/

dg/notebooks.html



https://docs.aws.amazon.com/sagemaker/latest/dg/gs.html
https://aws.amazon.com/sagemaker/developer-resources/
https://docs.aws.amazon.com/sagemaker/latest/dg/notebooks.html

Thank you!
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