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Amazon Web Services - SageMaker Hands-on September 2018

Lab 7l &2

Amazon SageMaker = |O|E{ AIO|HE[AEQF JHUXISO| €10 WEA 49, <
TMEEE 7|4 o5& REE iz = JEE siF= 22[d MH|a YdLct o
= o

=

S5l SageMaker notebook instance & H45t1 ME Jupyter notebook
SageMaker 2| 2& 7|5S LOIEEF ofL|Ct.

25

e SageMaker 0] HEE st 7|52 AH85I0{ 2H =™ Job S ‘48 ELIC

e SageMaker 2| endpoint 7|52 A8%t0] YEE LZEHO| o500 ABE + AER

endpoint & /4 gtL|C}.

o Ml 2J0] EY HIO|E{(e.g. CSV )2} HIEH HIO|E{(e.g. OID[X])0)| 2F HE H=
ASS =l gt

e AWS AH’: AWS IAM, S3, SageMaker XI2l2 MdE £~ Q!

rir

Asto| LRt

—_

o

e AWS Region: SageMaker = X|¥E|= region 2 https://aws.amazon.com/about-

aws/global-infrastructure/regional-product-services/ 0lA| 201514l 5= Q&L|Ct. O|H
A& 2 Seoul (ap-northeast-2) region Of|A] &3 SL|LC}

Browser: Z| 4 O] Chrome, Firefox & AI25HM| K.

% 39| Abgh: Notebook 22| Cell A ZE M= ANt ZH0| LIRQE Ol & =7 ZELICH
Aot 82 + 20| 23 vk ASHL 25 25 20|= Ore 7+0|=0f et
T ZE/ANS FHR.
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AEL Z 47| B2 FHE Y JASLCHL 1H AR5 2 HE M2 FIHSA{OF BfL|CL.
3H 48 5H g DES Q5l= SACZ RISHSIA £ &Lt
1. Notebook Instance A A35}7|

4. TensorFlow & &%t 24t 23 Notebook
5. O|0|X|] & Notebook
at

6. Internet-facing @ 7H

7. DeepAR-HomeElectric & 0f
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Module 1: Notebook Instance 24135} 7|

1. S3 Bucket MAd5}7|

SageMaker = S3 E H|O|H et 2& MEAE ALESL|CH 07| M= 3lY =X 2 2 S3 Bucket &
AdeL

1) AWS #2| & (https://console.aws.amazon.com/)d| Sign in g L|LCt.

2) AWS Services 2|AEO0|A S3 2 O|FgfL|C}
3) "+ Create Bucket” HHES MEHSIL|C},
4) ot g 48 = 2 2% Ot2l Create 2= L|CL

e Bucket name: sagemaker-{userid} [BFEA| D38t gf

e Region : Asia Pacific (Seoul)

Create bucket X
(1) Nemeandregion  (2) Configureoptions  (3) Setpermissions (4 Review
Name and region

Bucket name

sagemaker-pilhokim

Region

Asia Pacific (Seoul)

Copy settings from an existing bucket

Select bucket (optional)27 Buckets

= -

dWs
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2. Notebook instance A4d

1) AWS 2| 250N RLEZ HEHo|A Seoul Region

Amazon SageMaker MH|AE

MEZ

Page 6 of 47

aws

AWS services

M EHSH

L 1dg

Services v Resource Groups v *

L Ct.

v Recently visited services
@ Amazon SageMaker
@ Amazon Polly

v All services

El

Compute

EC2

Lightsail &

Elastic Container Service
EKS

Lambda

Batch

Elastic Beanstalk

Storage

S3

EFS

Glacier

Storage Gateway

Database

RDS

DynamoDB
ElastiCache
Neptune
Amazon Redshift

Migration
AWS Migration Hub

ACEO| Create notebook instance HE

Athena

CodeCommit

Management Tools
Cloudwatch

AWS Auto Scaling
CloudFormation
CloudTrail

Config

OpsWorks

Service Catalog
Systems Manager
Trusted Advisor
Managed Services

Media Services
Elastic Transcoder
Kinesis Video Streams
MediaConvert
MediaLive
MediaPackage
MediaStore
MediaTailor

Machine Learning

Amazon SageMaker

Amazon Comprehend
AWS Deeplens

Notebook instance £ H435}7| 2lslf 2% If

S3

Mobile Services
Mobile Hub

AWS AppSync
Device Farm
Mobile Analytics

AR &VR

Amazon Sumerian

Application Integration
Step Functions

Amazon MQ

Simple Notification Service
Simple Queue Service
SWF

Customer Engagement
Amazon Connect

Pinpoint

Simple Email Service

Business Productivity

Alexa for Business

L
=
=l

=
=)
= =

=
=

MEH

—

O

St
=1

Seoul v

Helpful tips

(=

Manage your costs

Create an organization

management of multiple AWS accounts. Start

now

Explore AWS

Support v

Monitor your AWS costs, usage, and
reservations using AWS Budgets. Start now

Use AWS Organizations for policy-based

Machine Learning with Amazon SageMaker

The fastest way to build, train, and deploy machine

learning models. Learn more. ('

Amazon Relational Database Service (RDS)

RDS manages and scales your database for you. RDS
supports Aurora, MySQL, PostgreSQL, MariaDB, Oracle,

and SQL Server. Learn more. (2

AWS Fargate Runs Containers for You

AWS Fargate works with Amazon ECS to run and scale

your containers for you. Pay only for the compute
resources you need, scale quickly, and run any size

application. Learn more. ('

AWS Marketplace

Find, buy, and deploy popular software products that run

on AWS. Learn more. ('

—_ =

s
L|CF.

Notebook Instances

= AWS Services Z|AEO0fA]

A EH

— 1
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aﬂs Services v  Resource Groups v % Jay Seoul v  Support v
Amazon X Amazon SageMaker Notebook instances
SageMaker
Dashboard Notebook instances
Create ok instance
v Notebook __Create notebook instance |
Notebook instances Q, Search notebook instances 1 @,
Lifecycle configurations
Name v Instance Creation time v Status v Actions
v Training
Training jobs There are currently no resources.

Hyperparameter tuning jobs

v Inference
Models
Endpoint configurations
Endpoints

Batch transform jobs

3) Notebook instance O|S2Z [First Name]-[Last Name]-workshop 22 &2 F

O -t
ml.m4.xlarge Q1A EHA EFS MEH SFL|C
Amazon SageMaker Notebook instances Create notebook instance

Create notebook instance

Amazon SageMaker provides pre-built fully managed notebook instances that run Jupyter
notebooks. The notebook instances include example code for common model training and hosting
exercises. Learn more [

Notebook instance settings

Notebook instance name

Maximum of 63 alphanumeric characters. Can include hyphens (), but not spaces. Must be unique within your
account in an AWS Region.

Notebook instance type

ml.m4.xlarge v

IAM role

Notebook instances require permissions to call other services including SageMaker and S3. Choose a role or let
us create a role with the AmazonSageMakerFullAccess IAM policy attached.

" v
VPC - optional

Your notebook instance will be provided with SageMaker provided internet access because a VPC setting is not
specified.

No VPC v

Lifecycle configuration - optional
Customize your notebook environment with default scripts and plugins.
No configuration v
Encryption key - optional
Encrypt your notebook data. Choose an existing KMS key or enter a key's ARN.

No Custom Encryption v

v Tags - optional

Page 7 of 47 oo



Amazon Web Services - SageMaker Hands-on September 2018

4) 1AM role 2 Create a new role = MENSIT M=l & E0O|M= S3 buckets you specify

— optional 20| Specific S3 Bucket 2 MEH $rL|Ct 2|11 HAE of oM 2= S
3

zc
bucket 0|5 (0|: sagemaker-xxxxx)= M SFL|C} O|= Create role & =22tL|Ct.

Create an IAM role X

Passing an IAM role gives Amazon SageMaker permission to perform actions in other AWS services on your
behalf. Creating a role here will grant permissions described by the AmazonsageMakerFullAccess E 1AM policy to

the role you create.

The IAM role you create will provide access to:

© S3 buckets you specify - optional
© Specific S3 buckets

Comma delimited. ARNs, "*" and "/" are not supported.

Any S3 bucket

Allow users that have access to your notebook instance access to any bucket and its contents in your
account.

None

® Any S3 bucket with "sagemaker" in the name
(© Any S3 object with "sagemaker" in the name
© Any S3 object with the tag "sagemaker" and value "true" See Object tagging [

(© S3 bucket with a Bucket Policy allowing access to SageMaker See 53 bucket policies [/}

cse i

5) CtA| Create Notebook instance I{|O|X|Z =O0t2 % Create notebook instance &

=
SaletL ot
3. Notebook Instance H25}7|
1) M 2Ei7t InService 2 HHE W77HX| Z|CHEILICH E& 5 2 E9| A|ZH0] &8 &lL|C}

Amazon SageMaker Notebook instances

Q, Search notebook instances 1 @}
Name v Instance Creation time v Status v Actions
pilho-kim-workshop ml.m4.xlarge Sep 17,2018 08:24 UTC ® InService Open | Stop

dWs
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2) Open = S&|tH &2 M43t notebook instance 2| Jupyter W O|X| 2 O|FStA ELICEH

®O® | = Home x | G5
& > C { @& httpsy/pilho-kim-workshop.notebook... ¢ ™ K & & > 06800 O
: Ju pyter Try JupyterLab (beta) Quit
Files Running Clusters Conda SageMaker Examples
Select items to perform actions on them. Upload New~ &
0 ~ B/ Name ¥ Last Modified File size
O lost+found 5 minutes ago

dWs
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27|

Mo

Module 2: &8 3L C}

SageMaker 2| Jupyter =ESE Linux 7|82 MHQLICt Jupyter =ESO|A AHC]

Terminal 2 HIE A3StE= 7|52 MSSH2 UELICE Figure 1 2F 20| Terminal 2 MEdghL|LCE,

[ ] [ ] Home X +
& > C {Y @& httpsy/pilho-kim-workshop.notebook... vr » & & *06G M8 D * O

’ J u pyter Try JupyterLab (beta) Quit

Files Running Clusters Conda SageMaker Examples
Select items to perform actions on them. Upload | New~ | &
Y N
0 ame Sparkmagic (PySpark)
O lost+found Sparkmagic (PySpark3)

Sparkmagic (Spark)
Sparkmagic (SparkR)
conda_chainer_p27
conda_chainer_p36
conda_mxnet_p27
conda_mxnet_p36
conda_python2
conda_python3
conda_pytorch_p27
conda_pytorch_p36
conda_tensorflow_p27

conda_tensorflow_p36

Text File
Folder

Terminal

Figure 1. SageMaker 't E5 MO H£35t7| 2|8 Terminal ¥ 3}H.

Figure 2 1t Z0| B0 20| &AL Of2fe] BHOS= Y= 2T LICH

cd SageMaker/
git clone https://github.com/pilhokim/ai-ml-workshop

" Jupyter

sh-4.2$ cd SageMaker/

sh-4.2$ git clone https://github.com/pilhokim/ai-ml-workshop
Cloning into 'ai-ml-workshop'...

remote: Counting objects: 14, done.

remote: Compressing objects: 100% (12/12), done.

remote: Total 14 (delta 2), reused 6 (delta 0), pack-reused 0
Unpacking objects: 100% (14/14), done.

sh-4.2$

Figure 2. git AtO|EO|M A& AE Ch W),

dWs
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.
IEE O 20 B 2 Jupyter ESZ2 44 StH (RLEZ HTEH2| Refresh OIO|E2
SESIM ) MEA CH2 &2 2= E07F EYLICE (Figure 3 & X).
~ Jupyter Quit
Files Running Clusters SageMaker Examples Conda
Select items to perform actions on them. Upload New~ &
0 ~ 8/ ai-ml-workshop Name ¥ Last Modified File size
O. seconds ago
O data seconds ago
0 images 3 minutes ago
0O mnist seconds ago
& AmazonReview-pilhokim.ipynb 3 minutesago  2.71 MB
& Image-classification-transfer-learning.ipynb Running seconds ago 27.9kB
& sageMaker-Seq2Seq-Translation-English-German-InternetFacingApp.ipynb Running 3 minutes ago 14.6 kB
& TensorFlow_Distributed_MNIST.ipynb Running seconds ago 11.6 kB
& video-game-sales-xgboost.ipynb Running seconds ago 125 kB

Figure 3. M2 CI2 W2 EC| M

0x
Jiot
)
_}9_}
r_E

dWs
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Module 3: H|C|2 A M= Notebook

O] EE0|M= Jupyter notebook OIXE &Sl OfEA OOFEO| XIdt= Y1
SageMaker Of| M At = U=X| YOt FLICt £3] SageMaker H{ T 2| XGBoost & 11
A838AH E|=0|, XGBoost = Gradient boosted decision tree Y1252 Fost &

5
M0 E AAHMYULICE Gradient boosting 2 supervised learning €10

Kl mjo mjo

0F
o OF O o

215 Bof
SILIZ EHadD weak 3 RHESO| O5K|S A P WS 0| SFLICH XGBoost £
3 e ol By @3

Chfet S/C| HIOJE Efm A, sis Mg & A7 W20 B2
2 LICt. O] €1n2|&2 2tAY H|O[E H[O]A = Flat
@)

= Ol
= O d —
O|H{E CHE 4R HIZ AFE & & QU= SU2FYLCL

-

HE5S fIiM oxf EX|E0f A= SageMaker 2| Jupyter =EFO| O|HE T ofzfel
CIME2|0f 22t Jupyter EESS 2&SHA|E FL|C

/ai-ml-workshop/2018-09/module3-video-game-sales-xgboost.ipynb

1. AR Cell 0| M bucket= ‘<your_s3_bucket_name_here>’ 2} 210j| A
<your_s3_bucket_name_here>2 2= 1 0| A Tt= S3 bucket O| & (0]: sagemaker-

xxxxx)= M&L|Ct S3.//.2F €2 42 0|52 MX| ¥SL|LCt

dWs
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— . 1
_ Jupyter video-game-sales-xgboost Last Checkpoint: 7 minutes ago (autosaved) ¢
File Edit View Insert Cell Kernel Widgets Help Trusted | conda_python3

+ = A B 4+ v M B C cCode v = & 0O

imbalances between the classes in the small data set. In such situations, using an ensemble learner can be a good choice. This
notebook will focus on using XGBoost, a popular ensemble learner, to build a classifier to determine whether a game will be a
hit.

Setup
Let's start by specifying:

* The S3 bucket and prefix that you want to use for training and model data. This should be within the same region as the
Notebook Instance, training, and hosting.

* The IAM role arn used to give training and hosting access to your data. See the documentation for how to create these.
Note, if more than one role is required for notebook instances, training, and/or hosting, please replace the
get_execution_role() call with the appropriate full IAM role arn string(s).

In [ ]: bucket
prefix

'sagemaker-jihys'
'sagemaker/vi

deogames_xgboost'
import sagemaker

role = sagemaker.get execution role()

2. Jupyter notebook 2 ZEQL FAE Z0| ML LICE Jupyter notebook Ol = F
7tX| Q| Cell(Code Cell 2F markdown Cell)O| Q&L|Ct Code & Malistz{ ™ M

H

rjm

£ ZE=ISL| LT} (Control+Enter &= S S 7| 50|, AKX AtEstE Al 5 MS

O| & 5h= Shift+Enter 7t o H2|gfL|C})

_ Jupyter video-game-sales-xgboost Last Checkpoint: 23 minutes ago (autosaved)

File Edit View Insert Cell Kernel Widgets Help

+3"-®6"*”.CCOGE v = % O

e mmm et e e et m e mmem ey mmeeam e mem e am e meeame e

3. Code 7| AYE|™ Code Cell 2IZ9| “In[]" 2f= B&0]| “In [*]"2 BHZO0| &1

HEA0E 2d =M E LEf= A2 #HE gLICHL

X 2E 2H0 = s = St 2R ELUCL

¥ ZEE Code Cell Of LEME A2 ddstn g5 XS m57| sfA of #HEE
HATIL|CH 22 2T jobcell 2 Pt HHSHA £ F 23 job = AASHA =[O MH[A
s

=
Hets g2 == g

dWs
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Module 4: TensorFlow & &%t 24 =™ Notebook

O] E&0[M= MNIST Database O|A £2= £ =X{o| O[O|X] HIO|HE &35t
SageMaker O M O] EH 24 2H S HHSH=X] dYLLICH TensorFlow MNIST Example Of

7|85 Convolutional Neural Network model 2 &8 8tL|C},

Oof 2= Sdf Lol A2l &Y, ZE =&, SageMaker hosted endpoint &d, = HE
BHZ endpoint Of X2 HE 57| 25 O] E A Jupyter notebook If SageMaker Python
SDK & Ar&dt=X| gL}

HMEE E2 MAZ AMEXIZE 28 @2 X7t FAQAX] ofFELCE O] oAM=
TensorFlow £ AtEd AAQ| ZEE 7hA QL HSH= A #Tt OtL|2f, SageMaker O A{ 2 &
2

2HS fldh o oo QAEA SHAHE S0tLE A d4dY & A=A 20 FUHCL

2 M S HXEf UAEs SageMaker 9| Jupyter LESO| OXE F ofzfo
CIZME2|of It Jupyter —ESS HASHA|H EL|CH

-0

/ai-ml-workshop/2018-09/module4-TensorFlow_Distributed_MNIST.ipynb

X
qu!
i
Mot

Hols 82 Y7t 2 E UL

dWs
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Module 5: 0|O|X] £F Notebook

O] 2E&0|Me O|OlX] 27 ONE AAeLICH £9|, oforENA XMSst= O|0fX| &
Ldng|ES 8L L O] €12|E2 Supervised learning €1 2[E2 2 O|O|X|E O._|:"t-9§
4ot o 2] 71| O % ZIH|n2| S0 A StLIZ 27 S LICH

O] &12|F2 Convolutional Neural Network &2| 3Ll ResNet & &2st=0|, NS S£H
O|E 0|83t 282 &k U1, 2%t 2| && O|0|X|7} 2 W transfer learning 2 M A

0

of 250Me HE MEdYs ASHALE FoisA| &2, MFYo|Lt o|o|X| Z&/0 Ciet
E

X[Al0| glE2t= SageMaker 2| O|O|X| &7 Y12[F0| YoOtLt A 28 2 = U=

>

-0

2 QSN X HX[=[0] U= SageMaker 2| Jupyter =EFO| OME F Of2{9
ClE2|0f fITt Jupyter tESS ZASHA|H ELICL

/ai-ml-workshop/2018-09/module5-Image-classification-transfer-learning.ipynb

X 0| RE S 2 dst=0= <& 10 20| 2R ELIC} Transfer learning O] AH&E[7| 20
HlwmX Z2A|Zt0] AELICEH

|0

P O| EE—II
limit O] 224 ULt

Mot
v
OF

ASH=0l= mlp2.8xlarge O| AFEE LICE 2HF 2019] account A H 0| service
M http://docs.amazonaws.cn/en_us/general/latest/gr/aws_service_limits.html 2|
QHLHOf| CCt2} “Amazon SageMaker Training” 2| limit increase & A& A0 O/2| AHSAOF
Lk

To request a limit increase

1. Open the page, sign in if necessary, and choose Create case.

2. For Regarding, choose Service Limit Increase.

3. Complete the form. If this request is urgent, choose Phone as the method of contact instead
of Web.

4. Choose Submit.

dWs
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Module 6: DeepAR & &8¢t &4 =8 Notebook

O] BEOIAE DeepAR Of TSt 479t 71 MEj4= GlO|E{0) Cigh 0)% 2HE BlEs
YL 2 MES Sof.

SE=
o Python 2 &&%t O|0|E FX
o DeepAR 2 =7 Gl HjZ
o DeepAR 2| Advanced features Of Ci$t &8
= CH&A LUk

>

MES oM s MX|Z/o] JLE SageMaker O] Jupyter =ES9| O|X= & OfzHel
ClHE2|0 Bt Jupyter = ESS ASSIA|H EL|CH

/ai-ml-workshop/2018-09/module6-DeepAR-HomeElectric.ipynb

dWs
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Module 7: Factorization Machine 2 0| 2%t g3} =8 A{H|2A Notebook

O] 2&0j M= Factorization Machines 0 CH2 2742t O| £ 0| &3t A3} =M MH[A

W YLICH = 255 Sl

i
2
Iy
rir

e Factorization Machines €1 2|52 ¢/%t O|0|H =H| 1-7d

e Factorization Machines =2 &2 9l Hj &

= &7 g

2 oM S HXEf AEs SageMaker 9| Jupyter LESO| O|XE F ofzfo
ClA =20 {8t Jupyter cESS HASIA|H E LI

-0

/ai-ml-workshop/2018-09/ module8-Movie recommendation on Amazon SageMaker Using

Factorization Machines-5thSep2018.ipynb

dWs
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Module 8: Internet-facing ¥ 7i'2

Amazon SageMaker & O|O|Ef AIO|QIE|AEQ} JHUXS0| &1 WEAH 74, e&stn o
e 2 7|4 SE5E REE HHZE = JEE siF= 22" MHlA LUt of YIAHS
A

M-gstn ME Jupyter notebook 2 HESHHA
FL| T

&S5l Sagemaker notebook instance
SageMaker 2| 25 7|52 YOLEE &

mor iy -|>

O] ZEME GO E SUOE HSStE= SageMaker 2| Sequence-to-Sequence € IE|ES
0| 8%t AHAY|E StEsiED O] MH|AE QIHUE S 28 += U= Y- iy

—

2 Hands-on O A= SageMaker Of| A{ 8 A3t Endpoint inference service & & &0|A = ZE5}7

=
28 AWS Lambda 2F AWS AP| Gateway € Figure 4 10t 22 HEE =0 EZ& L CL

S3 bucket SageMaker Lambd Amazon API Amazo_n
Endpoint f amt_ a Gateway S3 Static
Server ungtion Website
& i &
o'
v Y a0
Amazon & Users
CloudWatch AWS Cloud?

&
)

Developer

Figure 4. SageMaker Internet-facing App Data Flow.

Figure 4 0 M= SageMaker 2| 7|5 HZE {3l 7t 7tESE & XEESI 2 JASLICE O &
=0] Amazon S3 2| Static Website Of| CtE =@l 0| &5 X|g5t7| |2t Route 53 AMH[AL}
i MH|AE 28t CloudFront 52| MH|A& A HE=LA & Al 12 Eojofg
MH| A QL T,

L

HH Lab AlZE2 LEF AFEAS] E2 SHAIZOIM SHA[ZE 30 2 8= &8 Ol ELIC.

dWs
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Module 8-1: G0{-50{ H ML 22 5

Sequence-to-Sequence ¥112|F LES E|

SageMaker 7t X|¥t= Seq2Seq € 1E2|F2 MXNet 7|22 J =l Sockeye ¥1NE|FS
71t 2 JEEl £|AQ| Encoder-decoder R E 7ot A2 E EMASL0[|LE 20| HS
MH|A0| B8 5= A& LT

Al
=24

2 fSiM S HXEf AEs SageMaker 9| Jupyter LESO| O|XE F ofzfo
ClM E2|0f I8 Jupyter LESS HHSIA|H ELICH (Figure 5 &X).

/ai-ml-workshop/2018-09/module7-SageMaker-Seq2Seq-Translation-English-German-InternetFacingApp.ipynb

~ Jupyter

Files Running Clusters Conda

Select items to perform actions on them. Upload New~ &

0 ~ W8/ ai-ml-workshop Name ¥ Last Modified

O. seconds ago
IE‘ SageMaker-Seq2Seq-Translation-English-German-InternetFacingApp.ipynb I 3 minutes ago
[ README.md 3 minutes ago
Figure 5. Seq2Seq 't E& C|HE2| 2|X|.
: Jupyter SageMaker-Seq2Seq-Translation-English-German-InternetFacingApp (autosaved) e
File Edit View Insert Cell Kernel Widgets Help Trusted |conda python3 O

B+ = & B 42+ v M B C Makdwn 3 = & O

Machine Translation English-German Example Using
SageMaker Seq2Seq

1. Introduction

2. Setup

3. Download dataset and preprocess

4. Training the Machine Translation model
5. Inference

Introduction

Welcome to our Machine Translation end-to-end example! In this demo, we will use a pre-trained English-German translation
model and will deploy it for an internet-facing App. This notebook will take about 12-15 minutes to complete.

Figure 6. = ES S|H,

dWs
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of chet 298

[

oC
[
i
mjo

>z I K
o|:o|_|_|m

ES2 otfof fIX[et oA ESO =¥ HHE2Z 0|2] stgE Ml g
CEH

HHY A& LICE

ot

/sample-notebooks/introduction_to_amazon_algorithms/seq2seq_translation_en-de/SageMaker-

Seq2Seq-Translation-English-German.ipynb

g7 CES2 WE og A 2l Figure 72 20| HH ol & RE® 10000 742
HIOIE 2| CHHM 2 oh5S SHA Seq2Seq EE|E2| AFEY S 2705t AL L.

Since training on the whole dataset might take several hours/days, for this demo, let us train on the
first 10,000 lines only. Don't run the next cell if you want to train on the complete dataset.

In [5]: !head -n 10000 corpus.tc.en > corpus.tc.en.small
!head -n 10000 corpus.tc.de > corpus.tc.de.small

Figure 7. & GH|O|E 1Y otH,

Figure 8 = Et2 &2 corpus 2| X HIOIH L{E22 O & SE0 HO|H7 O{EA =8
O =822 ojE 51 A=XE 2E0F10 JASLICH

Buropdische Kommission - Upcoming events

die Nachricht :

die Anmeldung zur Veranstaltung kann vorgenommen werden .
4 Hintergrund :

die folgen dem Vorbild der &quot; Gemeindeversammlung &q

mit Biirgerinnen und Biirgern iiber politische Fragen und a

Buropean Commission - Upcoming events
the news :
registration for the event can be submitted .

4 the background :
the concept of builds on the model of &quot; town hall meeting
ate with citizens about policies and decisions being taken . Mitglieder der Europiischen Kommission , einschlieBl
the Members of the European Commission , including the Presidg g;:en Eg undegeg:gentlggg aﬁc: in Drittlindern teil .
lace across the EU and occasionally also in third countries . die Veranstaltung :
the event : Quellen :

the sources : ktische Inf ti Registri d Li -@ st
practical information , registration and live streaming of thg P oatokt fir die Modien o ¢ cuistrierung und Live e-e

press contacts : Kontakt fiir die Offentlichkeit : - telefonisch unter ode

general public inquiries : by phone or by Frankreich : die EIB beteiligt sich an der Finanzierung d
France : EIB lends EUR 50 million towards construction of Mil fiir das Viadukt wird die einzige private Konzession im Z

the viaduct is the sole part of the A75 being built under a p: at gebaut wird , da sie die Verkehrsanbindung des 8stlic

er the responsibility of the State in view of its role in imp 4 angesichts der hohen Investitionskosten hat der franzésis|
4 given the high investment outlay , the French State has awardq von 75 Jahren fiir dieses Projekt erteilt .

concession for the project . das Darlehen der Bank erlaubt es der Eiffage €-@ Gruppe ,
the EIB loan will enable the Group to diversify resources ear Mittel zu diversifizieren und die Fremdmittelkosten zu ve]
background information : zus#tzliche Informationen :

the EIB has vigorously stepped up its support for Trans €-€ E die EIB hat ihre Unterstiitzung fiir die vom Europ#ischen R
cember 1994 Essen European Council , together with their exter tze ( TEN ) und deren Weiterfilhrung in die an die EU ang:
since 1993 , the EIB has advanced EUR 59.2 billion for TENs , seit 1993 hat sie fiir TEN insgesamt 59,2 Mrd EUR gewdhrt
as the leading source of bank finance for large €-@ scale net als wichtigste Quelle fiir die bankm#Bige Finanzierung de:
volumes of funds on terms tailored to the size of these projeq ionen mobilisieren , die dem Umfang der jeweiligen Projek]
it is involved in all major infrastructure projects in Europe Sie ist daher an allen gréBeren Infrastrukturprojekten i

= HIO|H (corpuc.tcen.small L&) = 20| HO|H(corpuc.tc.de.small LH&)
Figure 8. HH7| st5 & 2Iot A& XI2Qt SO Xt& H|w SHH,

7le &2 20 E0E = glaLch AX|T
Maker 2| MH Instance Type Of [Ct2} CHEX| 2t
Ct M2t o] mESQ| J|UXtE2 B L2

MR ZE10000 742 ME SFOR FR U
A BIOIE S&S YoM MHSAlE Sage
AN 22| FAZHO] 2
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SHO HY AW NS AHStAl= ALEXIE fISh TA Hlo|HOo| o|o] £&0| & ZHES
SRt AL L
O| Pre-trained model & AF&3%H7| fIdiM= ES2| ZE & Endpoint Configuration %7 2|

A E ofgff 20| £&H™3lA 0|0| T3 DEHS CIRZEE 3 O} 20|93 Moz 2
SIA|H ELCE Ol Jupyter =E& OFX|2 Z9| sage.delete endpoint = HE2E A
TS| @6 H@stX| LT O|F s O|Ro= 71 OHX|2 =0 U= ZEE FH

(=]
XNe|stl& LI

Stop / Close the Endpoint (Optional)

Finally, we should delete the endpoint before we close the notebook.

In [ ): # sage.delete endpoint(EndpointName=endpoint name)

Figure 9. delete endpoint &+ & AHE Xz2| 2}H.

Pre-trained 22 S Al 517| ¢t ES +=H
E S0 A S} S3 bucket O|E0] &t7| 443t S3 0|22 UHSIA|LD F9| o2t H|==%t
AAC 2 prefix & YHSIA|H EL|CH (Figure 11 FX).

o

# S3 bucket and prefix
bucket = '<your_ s3_bucket name_here>'
prefix 'sagemaker/<your s3 prefix here>' # E.g.'sagemaker/seq2seq/eng-german’

Figure 10. = E5 S3 3l 0| F A prefix =8 ™ 2}H.

In [1]: # S3 bucket and prefix
bucket = 'sagemaker-pilho-hands-on'’
prefix = 'sagemaker/seqzseq/eng-german|‘ # E.g. 'sagemaker/seq2seq/eng-german’

Figure 11. S3 H{Zl U prefix =8 £ 3} of|x|. £912] S3 H{Zl 0|E 22 X SIA{0F gL Ct.

= o
Ol —ES N E e FH[7t T RASLICE Jupyter tEEZ HAlst= HHES I Q=
AEZ SECE MEISHY F Shift-enter 7| & FEA|HLE EE= Jupyter =ES & EHO| EHH0| A
“Run cell, select below” HES S5l EL|LC}

dWs
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Cell Ker

» B C

Figure 12. Jupyter L E S M M3 EH},

A 2 82 1220 158 = 28 EUCh 2442 A5 dHAFIHM 2 St

—

L ES IAE F "Create endpoint configuration” MO M HXH /nstanceType Ol *mlm4.largée
2 £[0f JEFLICE (Figure 13 & X). Seq2Seq €I E2|EF2 Neural network 7[2t0|7] 0]
mlp2xlarge (GPU) instance & A&t == UX[T & HES0H M= Free tier 7t X|REl=
mil.m4.xiarge & A&t UAELICE mlt2.* instance £ time-out X7t 4ME 4 ooz
2 H50Me= ALESHX| &L

In [12]: from time import gmtime, strftime

endpoint_config name = 'Seg2SegEndpointConfig-' + strftime("$Y-%m-%d-%H-¥M-%S", gmtime())
print(endpoint_config name)
create_endpoint_config response = sage.create_endpoint_config(
EndpointConfigName = endpoint_config name,
ProductionVariants=[{
'InstanceType': 'ml.m4.xlarge’,
'InitialInstanceCount’:1,
'ModelName' :model_name,
'VariantName':'AllTraffic'}])

print("Endpoint Config Arn: " + create_endpoint_config_response[ 'EndpointConfigArn'])

Seg2SeqgEndpointConfig-2018-03-24-08-35-50
Endpoint Config Arn: arn:aws:sagemaker:us-east-1:082256166551:endpoint-config/seq2segendpoint
config-2018-03-24-08-35-50

Figure 13. Endpoint configuration 2}H.
TES ILE T ’"Create endpoint” 22 MZZ MHE 2X5t2 4l ZEE HX|5t
Hgolez 2 LESMME 7t W2 AlZE (8f 10~11 O4E)0] 22 & Z
HAMXIE 2QIStA|H Crx 252 THSHA|H E LT (Figure 14 & X).

Endpoint creation ended with EndpointStatus = InService

dWs
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In [21]:

Create endpoint

Lastly, we create the endpoint that serves up model, through specifying the name and configuration defined above. The end result is an endpoint that can be
validated and incorporated into production applications. This takes 10-15 minutes to complete.

$%time
import time

endpoint_name = 'DEMO-Seq2SeqEndpoint-' + strftime("$Y-$m-%d-$H-%M-%S", gmtime())
print(endpoint_name)
create_endpoint_response = sage.create_endpoint(
EndpointName=endpoint_name,
EndpointConfigName=endpoint_config_name)
print(create_endpoint_response[ 'EndpointArn'])

resp = sage.describe_endpoint(EndpointName=endpoint_name)
status = resp[ 'EndpointStatus']
print("Status: " + status)

# wait until the status has changed
sage.get_waiter('endpoint_in_service').wait(EndpointName=endpoint_name)

# print the status of the endpoint

endpoint_response = sage.describe_endpoint(EndpointName=endpoint_name)
status = endpoint_response[ 'EndpointStatus']

print('Endpoint creation ended with EndpointStatus = {}'.format(status))

if status != 'InService':
raise Exception('Endpoint creation failed.')

DEMO-Seg2SeqEndpoint-2018-03-13-06-35-48
arn:aws:sagemaker:us-east-1:082256166551:endpoint/demo-seg2segendpoint-2018-03-13-06-35-48
Status: Creating

Endpoint creation ended with EndpointStatus = InService

CPU times: user 92 ms, sys: 0 ns, total: 92 ms

Wall time: 1lOmin 32s

Page 23 of 47

7HE SHERO| delete endpoint = F
A

Figure 14. SageMaker Endpoint 4’d Z 1} 3}H,

= M M2l £/0f A0{OF endpoint AH{ 7t CHS A
AL 28 o USLICH DHefof| M Mo £=HSIMCHH “Create endpoint”
=
=

ChAl & ABEA[Z] BEEFLICY.
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Module 8-2: SageMaker Endpoint & Lambda &3 7l/'&s}7|

2 RENM= Y3 M3 SageMaker O] Inference service & 2E 5l Lambd

Page

LIk
bda & ‘44517
AWS 2&

Lambda Functions

Functions

“Create function” 41EH

C

(Figure 15 & =x)

Q Filter by tags and attributes or search by keyword

Lambda Functions

Create function

Create function

Figure 15. Lambda &3 ‘44 SHH.

Author from scratch

Start with a simple "hello world"
example.

Blueprints

Choose a preconfigured template as a

C—
=—

starting point for your Lambda function.

Serverless Application
Repository

Find and deploy serverless apps

published by developers, companies, and

partners on AWS.

4
OOy

AN

Author from scratch o

Name*

Runtime*

Python 3.6

Role*

Defines the permissions of your function. Note that new roles may not be available for a few minutes after creation. Learn

more about Lambda execution roles.

Create a custom role

The custom role creation experience will open in a new tab. Ensure that popups are enabled to create a custom role.

v

Cancel

24 of 47

Figure 16. Lambda &3 ‘44 SHH.
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3. Lambda ‘443HO|M Figure 16 1F 20| Lambda &= O|&1} Runtime (Python 3.6)

12|11 Role € “Create a custom role”S MEHSHL|C},
a. Name : MySeg2Seqlinference & X|d.

b. Create a custom role @ MEHSIH Figure 17 2F 20| [AWS Lambda required

access to your resources]?t LtZLICE 0| 7| A [Allow]E =& LICt.

c. Allow SEI5tH &0| Et5|1 Lambda Console 2 E0t7t= O O7|A Create

—
Function & M EiSEA[H E LT},

S5

AWS Lambda requires access to your resources

AWS Lambda uses an |IAM role that grants your custom code permissions to access AWS resources it needs.

+ Hide Details
Role Summary (2]

Role Lambda execution role permissions

Description

IAM Role Create a new IAM Role
Role Name lambda_basic_execution

» View Policy Document

Cancel m

Figure 17. AWS Lambda H 2 {2} 3™

Lambda &=0f Role & F7}5}7]

g2 MM Lambda =0 MEH F7+El Role 0] SageMaker 2+ APl Gateway & AF2%& =+
U ZH (Policy)E 7o) 2 A& LICE

1. AWS ZZ0|A 1AM MB|AE HEISHA R,

2. 2lHO| M| 7O A “Roles"E SE!ISHM 2.

dWs
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3. 2= WML Lambda Off AHEE|= Role 2 MEISHA| R (Figure 18 & X)

Create role Delete role

Q lambda
Role name ~ Description Trusted entities
AWSWAFSecurityAutomat... AWS service: lambda
AWSWAFSecurityAutomat... AWS service: lambda
AWSWAFSecurityAutomat... AWS service: lambda
AWSWAFSecurityAutomat... AWS service: lambda

+«/ lambda_basic_execution AWS service: lambda
myFirstLambdalAMRole AWS service: lambda
test-stack-LambdaExecuti... AWS service: lambda
test-stack-SNSLambdaRo... AWS service: autoscaling

Figure 18. Lambda &4 MEH,

n

4. "Add inline policy"E MEHSIM| R (Figure 19 & X).

Roles > lambda_basic_execution

Summ ary Delete role

Role ARN arn:aws:iam::082256166551:role/lambda_basic_execution @
Role description Edit
Instance Profile ARNs [}
Path /
Creation time 2018-03-22 13:31 UTC+0900
Maximum CLI/API session 1 hour Edit
duration

Permissions Trust relationships Access Advisor Revoke sessions

~ Permissions policies (1 policy applied)

Attach policles © Add inline policy

Policy name ~ Policy type v

» oneClick_lambda_basic_execution_1521693367592 Inline policy x

» Permissions boundary (not set)

rir
ot
re

Figure 19. IAM Role 0| HM g F7}5}

dWs
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5. CtZ =tEHO| HMFO

Create policy

ol 24
H 7

"SageMaker”

SHM 2 (Figure 20 & =x),

0 :

A policy defines the AWS permissions that you can assign to a user, group, or role. You can create and edit a policy in the visual editor and using JSON. Learn more

Visual editor JSON

Expand all Collapse all

~ SageMaker

Service
close

Actions

Resources

Request conditions

Figure

6. Access level at Actions O

Select a service below

Q sage

Cost and Usage Report EC2 Messages
Select actions

Choose actions before applying resources

Choose actions before specifying conditions

20. AmazonSageMakerFullAccess 8 *4

(o) =N
A=

o=

MEHSIM| R (See Figure 21).

Create policy

Import managed policy

Clone Remove

Enter service manually

SageMaker

"DescribeEndpoint” and “InvokeEndpoint”

© Add additional permissions

=7} =h3.

uju

Q-

A policy defines the AWS permissions that you can assign to a user, group, or role. You can create and edit a policy in the visual editor and using JSON. Learn more

Visual editor JSON

Expand all | Collapse all

~ SageMaker (2 actions) £ 1 warning

Service

Actions
close

Resources

SageMaker

Specify the actions allowed in SageMaker
Q Filter actions

Manual actions (add actions)
All SageMaker actions (sagemaker:*)

Access level
» List

- Read (2 selected)

CreatePresi D

Import managed policy

Clone Remove

Switch to deny permissions €@

Expand all | Collapse all

DescribeTransformJob

I « DescribeEndpoint DescribeNotebookinstance

InvokeEndpoint I

DescribeEndpointConfig DescribeNotebookinstanceLifecyc...
Do ibeHyp ingJob DescribeTrainingJob
» Write

YYou chose actions that require the endpoint resource type.

Figure 21. Select DescribeEndpoint and InvokeEndpoint in the Access level.

Page 27 of 47
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7. St SIEF| Resources O U= 2Ol “You chose actions that require the
endpoint-config resource type" 2= MEISHA = Figure 22 2t H 1t 20| Resources
=]

o — 1
A30f A= "Any" & EIRILICE 0|2 o} SHEFO| A= "Review policy’E HEi5HA |.

"

Create policy ° 2

A policy defines the AWS permissions that you can assign to a user, group, or role. You can create and edit a policy in the visual editor and using JSON. Learn more
Visual editor ~ JSON Import managed policy
Expand all | Collapse all

~ SageMaker (2 actions) Clone Remove

# Service SageMaker

Actions Reaq

DescribeEndpoint
InvokeEndpoint

Resources @ Specific
close All resources

endpoint Any resource of type = endpoint ¥ Any

Request conditions Specify request conditions (optional)

© Add additional permissions

Figure 22. Select endpoint resource type.

8. "Review policy” CHO|E 20| M MER policy 0|52 Y& = ot S| Create

policy HES MEESIM R (See Figure 30).

Create policy 1

Review policy

Before you create this policy, provide the required information and review this policy.

Name* | sagemaker_seq2seq_policy

Maximum 128 characters. Use alphanumeric and '+=,.@-_' characters.

Summary
Q Filter
Service v Access level Resource
Allow (1 of 142 services) Show remaining 141
SageMaker Limited: Read arn:aws:sagemaker:*:":endpoint/ None
* Required Cancel Previous Create policy

Figure 23. Create policy screen.

dWs
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9. XF FItE Policy 7t 28 19 2t S LsHX| =0l
Roles > lambda_basic_execution

Summary Delete role

Role ARN arn:aws:iam::082256166551:role/lambda_basic_execution Q]
Role description Edit
Instance Profile ARNs ¥l
Path /
Creation time 2018-03-22 13:31 UTC+0900

Maximum CLI/API session duration 1 hour Edit

Permissi Trust r lips A Advi Revoke sessions

~ Permissions policies (2 policies applied)

Attach policles © Add inline policy

Policy name « Policy type
> oneClick_lambda_basic_execution_1521693367592 Inline policy x
» sagemaker_seq2seq_policy Inline policy

» Permissions boundary (not set)

Figure 24. %|3 Role 2| Hx

fuin
fot
2
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CHAl AWS 2£2| Lambda AMH|A 2tHO 2 O|Fotdl = Sl CHAOAM 4435t Lambda &
MEABHLICE Figure 25 1 20| F7HEl Role 2| Policy 22 &Ista 4= AUSLCH

Lambda > Functions > PilHoSeq2Seqglnference ARN - arn:aws:lambda:us-east-1:082256166551:function:PilHoSeq2SegInference

PilHoSeq2SeqInference Throttte | [ Quatifiers v | [ Actions v || sentencessampte v [ Test |

Configuration Monitoring

v Designer

Add triggers y

Cickonat g‘gdL' i crv,tm Illn PilHoSeq2SegInference

APl Gateway }1§ API Gateway @) \‘) Amazon CloudWatch Logs
AWS loT

Add triggers from the list on the left . ’ Amazon SageMaker
Alexa Skills Kit

Alexa Smart Home Resources the function's role has access to will be

shown here
CloudFront
Function code info
Code entry type Runtime Handler Info
Edit code inline v Python 3.6 v lambda_function.lambda_handler
- File Edt Find View Goto Tools Window b o )
§ v roscuseanesnctis B lambdn functon
&) lambda paioadjson SN sopenciar = botod.clientC’ runtime. sapenaker”)
H £ lambda_functionoy 6 endpoint_name = 'DEMO-SeqZSeqEndpointConfig-2018-03-14-13-26-43'
w tamoate anl 7

Figure 25. Lambda & $}H.

o HO|X|OM OFRAE A3 FHM SHEH2Z 0|SSHH Figure 26 2F 20| Lambda 2| LI
eSS Y +8Y = A= AHHO| AT M-S 0| ELIL.

Code entry type Runtime Handler Info

Edit code inline v Python 3.6 v lambda_function.lambda_handler

lambda_functi

def lambda_handler(event, context):
import boto3
import json

Environment

sagemaker = boto3.client('runtime.sagemaker')
endpoint_name = 'DEMO-Seq2SeqEndpointConfig-2018-03-14-13-26-43"

sentences = event["sentences"]

payload = {"instances" : O}
for sent in sentences
payload["instances"].append({"data" : sent[“query"I})

response = sagemaker .invoke_endpoint(EndpointName=endpoint_name,
ContentType-'application/json’,
Body-json. dumps(payload))

response[“Body"].read().decode("utf-8")
Jjson.loads(response)

response
response

return response|

Figure 26. Lamba 3 E 7% 2}H.
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AWS Lambda & AWS 2& &0l HIE Y = AUA Cloud9 O CIE{ 7t LHEE[O] AELICE
oteje| =AMof et Lambda &+E B0 EZ&LICH
1. Ct= HO|X|2| Python ME ZE

£ Copy & Paste 2 Lambda 2| online editor Of
O

Q2BILICt Python FEE 2Ab U 20| YI|E SO o IO indent & ACf2
X|7|= 70| ZRELICH SX| HA|ID Q= PDF A AoIM A HOIE EX o
A ofzf 2210l FAOM AATCE BARE ME E LTk

https://raw.githubusercontent.com/pilhokim/ai-ml-workshop/master/2018-09/lambda_function.py

= LA | -'-l_ A A | " H n 9 Al OF AHAMS
20E7| St A2AFE H9| "endpoint_.name” & 2 AHE S WM Seq2Seq
. x - I |
endpomt MNH A2 HASIAA R (F|gure 27 & )
Amazon SageMaker X Amazon SageMaker > Endpoints
Dashboard .
Notebook instances Endpoints opelit
Lifecycle configuration Q search endpoints 1 ®
Jobs
Creation Last
Resources R ARN time w oS updated
Models
Endpoint configuration DEMO- am:aws:sagemaker:us-east- Mar 14, ZMar 14,
Seq2SeqEndpointConfig- 1:082256166551:endpoint/demo-seq2seqendpointconfig- 2018 13:28 @ nservice °_18
Endpoints 2018-03-14-13-26-43 2018-03-14-13-26-43 uTC LsTCy
. . = 4
Figure 27. SageMaker EndPoint 0| & 20l 4t

Labmda Python sample Code

def lambda_handler(event, context):
import boto3
import json

sentences = event["sentences"]

paal)

payload = {"instances
for sent in sentences:

response = json.loads(response)

return response

sagemaker = boto3.client('runtime.sagemaker')
endpoint_name = 'YourSeq2SeqEndpointName'

payload["instances"].append({"data" : sent["query"]})
response = sagemaker.invoke_endpoint(EndpointName=endpoint_name,
ContentType="application/json’,
Body=json.dumps(payload))

response = response["Body"].read().decode("utf-8")

Page 31 of 47
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3. Endpoint 822 MEHSIA MH Q| Instance Type 1t H Y2 17| |3t text 2| 2 7|0f 2}
Mo HXE 0|40 £AQF =& /UFLCE 0] A|ZtSQ2 Lambda 2=
o
=

|5l Figure 28 2 20| Lambda 2| Timeout A|ZH2 10 X2 & L|C}

S =0| Timeout

o
Pl
Of
N
-0

4. SEel "Save” HES =3 MY LICH

Basic settings

Description

Memory (MB) Info
Your function is allocated CPU proportional to the memory
configured.

128 MB

Timeout Info

0 min| 10 sec

Figure 28. Lambda & Timeout 2} =%.
M2 ZHE Lambda g2 %2 BIZ =olg = UG LC

1. Figure 29 @ Z'0| “Configure test events"& ME{BtL|C},

Select a test event.. v Test

Configure test events

Figure 29. Lambda H|AE H|O|E 4 3™

2. HIAE O[HIE AHZIHO|M Figure 30 1f 20| or2fe| ME ol 282 YL CL
= https://raw.githubusercontent.com/pilhokim/ai-ml-workshop/master/2018-
09/sample_query.json O| A SAISHA AFESIM = € L|LCE,

{
"sentences": [
{
"query": "l love you"
17
{
"query": "l love you, too"
}
]
}

dWs

Page 32 of 47



Amazon Web Services - SageMaker Hands-on

September 2018

Configure test event

A function can have up to 10 test events. The events are persisted so you can switch to another computer or web browser
and test your function with the same events.

© Create new test event

Event template

Hello World v

Event name

SampleEnglishSentence

i {

2- "sentences": [

I {

4 "query": "I love you"

5 1,

6~ {

7 "query": "I love you, too"
8

9 ]

10 }

Figure 30. Test O|HIE A7,

o|if O[5t ™2 JSON YAl “sentences"?t “query"E O|2| &=

SHAIEH QHE LTt

3. 20| tx El T HEHO| "Test” HHES SEISHAIH Figure 31 2F 22 31HO|
HHUHOR 2 55t= AS 2olstd = JASLICE SHEES| Cloud9 Ol = ZatE =t
A O
T A

ARN - arn:aws:lambda:us-east-1:082256 16655 1:function:YourNameSeq2SeqinferenceLambda

SentenceEnglishSample ¥

@ Congratulations! Your Lambda function "YourNameSeq2SeqinferenceLambda" has been successfully created. You can now change its code and configuration. Clickonthe X
"Test" button to input a test event when you are ready to test your function.

Lambda Functions YourNameSeq2SeqinferenceLambda

Qualifiers v H Actions v

YourNameSeq2SeqinferenceLambda

© Execution result: succeeded (logs)

¥ Details

The area below shows the result returned by your function execution.

{
"predictions”: [
{
"target": "ich liebe Sie ."
1,
{

key 210|EE HES

Figure 31. Lambda &+ HAE
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"target": "ich liebe <unk> zu <unk> ."
}
]
1
Summary
Code SHA-256 RU5uqZJ89qgzzrwwekh8qpnLkWO0lzC4h1A45sBQYOKTM= Request ID 36ccac93-2ceb-11e8-bf41-ddf73552101e
Duration 4917.07 ms Billed duration 5000 ms
Resources configured 128 MB Max memory used 29 MB

A} 3.
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Module 8-3: AWS API Gateway 2} S3 Static Web Server & 0| 8% HlA{H|A
HAs}|

APl Gateway 44’d 9! Lambda &

A
aT
2 X
=

HZESH|
s
H =

1. Amazon APl Gateway &= (https://console.aws.amazon.com/apigateway/ )

2. "Create API” -> "New AP|" M EH

3. MEIAM MEZ APl name &2 (ex. SageMakerSeq2SeqLambdaGateWay)< Endpoint
Type = Regional £ ME (Figure 32 & X).

Create new API

In Amazon API Gateway, an AP refers to a collection of resources and methods that can be invoked through HTTPS endpoints.

© New API Clone from existing API Import from Swagger Example API

Settings

Choose a friendly name and description for your API.

API name* SageMakerSeq2SeqLambdaGateWay
Description
Endpoint Type Regional $

Figure 32. Amazon API Gateway 4’J $}H,

4. HI® 3O A Actions -> Create Method A1EH
5. StEFO| FE HFAO|A POST MEH (Figure 33 &X)

6. M3 (V) HE SESIM & (Figure 33 #X)
Resources Actions~ '@/ Methods

posT 5 @O

Figure 33. POST method 37} $}H.

dWs
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7. QLEHO| MU A Of2fet 20| YUH A (Figure 34 &xX)
a. Integration type: Lambda function
b. Lambda region: Labmda & 4/35t4! Region (us-east-1) & =
c. Lambda function: Lambda &% 0|& &

d. “Save" XEH

:-1,1 Amazon AP| Gateway APIs > SageN ambd ay (etytsq7o6a) > Resources > /(hs7nmsk94d) > POST Show all hints 9
&
APls . Resources Actions ~ /-POST - Setup -
SageMakerSeq2Seq v/

Choose the integration point for your new method.
SageMakerSeq2SeglLambda...

| Resources Integration type © Lambda Function @

Stages HTTP ©

Mock @
Authorizers

AWS Service @
Gateway Responses VPC Link @
Models

Use Lambda Proxy integration ' @
Documentation

Lambda Region  s-east-1 v
Settings
Lambda Function
Usage Plans
YourNameSea2Sealnferencel.ambda |0
API Keys

Use Default Timeout @@

Custom Domain Names

Client Certificates

.

Figure 34. Lambda &+& 2 &5}7| $|2t Gateway POST method A& 3HH.

APl Gateway 7} 2-40| Z 0|20 Figure 352t Z0| Test & &St HNIHZE Lambda &
D ESH=A| 2HQI5HY = ASLICL

a. "Test"E MEHSIM A API Gateway 2| testing interface & 2HQIgtL|C},

b. Request body Off Lambda 2 =0 AL E| AT Ot 2| Of|H| HIO[E & (S F Test &
MEASHL|CE

"sentences": [
{
"query": "l love you"
17
{
"query": "l love you, too
}
]
}

dWs
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/- POST - Method Execution g
Method Request Integration Request
TEST
’ Auth: NONE Type: LAMBDA -
ARN: arn:aws:execute-api:us-east- Region: us-east-1 5
— 1:082256166551:etytsq706a/*/POST/ — — g
[
g
£
z
(Y]
3
[v]
- &
5 £
© &
; Q
Method Response Integration Response 5
(]
HTTP Status: 200 HTTP status pattern: - % S
Models: application/json => Empty Output th h: Ye g
-— -— utput passthrough: Yes -— s
o
Q
[\

Figure 35. APl Gateway Test 3}

HIAE ZIt7} Figure 36 1+ 20| HO|H HAMX o2 ESXsl= oz

APIs . Resources Actions ~ € Method Execution /- POST - Method Test &
SageMakerSeq2Seq v/
Make a test call to your method with the provided input
SageMakerSeq2SegLambda... EOSN
Path Request: /
| Resources .
No path parameters exist for this resource. You can define Status: 200
Stages path parameters by using the syntax {myPathParam} in a Latency: 5812 ms
resource path.
Authorizers Response BOdY
Query Strings
Gateway Responses {
No query string parameters exist for this method. You can "predictions": [
Models add them via Method Request. {
Documentation target": "ich liebe Sie .
Headers e
Settings {
No header parameters exist for this method. You can add "target": "ich liebe <unk> zu <unk> ."
them via Method Request. }
Usage Plans
1
API Keys Stage Variables }
Custom Domain Names No (Z'stage variables exist for this method. Response Headers
Client Certificates Request Body
{"X-Amzn-Trace-Id":"sampled=0;root=1-5ab304a4-7bbb9e9a517clbe8
VPC Links 1-{ 89¢97374", "Content-Type": "application/json"}
2~ “sentences": [
Settings 3.
4 “query": "I love you" Logs
5 1,
6~ { q
7 “query”: "I love you, too" Execution log for request test—requeét )
8 3} Thu Mar 22 01:19:32 UTC 2018 : Starting execution for request:
] test-invoke-request
0 } Thu Mar 22 01:19:32 UTC 2018 : HTTP Method: POST, Resource Pat
L] h: /
Thu Mar 22 01:19:32 UTC 2018 : Method request path: {}

Figure 36. APl Gateway E[|AE Zu}.

dWs
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8. Enable CORS: S3 Static Web Server & O|ZdliA| APl Gateway & Z&=5I™ origin O]
Ct27| 20| BF=EA] CORS (Cross-Origin Resource Sharing)E Enable SOFZH 2%
MO|EO A O] REST MH|AE O|8E = AUA & LICH

a. Actions -> Enable CORS ME&H (Figure 37 &xX)

Resources Actions ~ Enable CORS

RESOURCE ACTIONS

v/

vay Responses for —
opTions | CreateMethod e Ay [ DEFAULT 4XX [ DEFAULT 5XX @
POST Create Resource
‘ Methods € POST @ OPTIONS @
Enable CORS

Edit Resource Documentation  rg|-Allow-Methods POST, OPTIONS ©

API ACTIONS rol-Allow-Headers 'Content-Type,X-Amz-Date,Authorizatio @
Deploy API|
Import AP 1trol-Allow-Origin* ™' [i]

Edit APl Documentation
Delete API

Enable CORS and replace existing CORS headers

Figure 37. APl Gateway API Enable CORS 3.

b. “Enable CORS and replace existing CORS headers” 41 &4

c.  "Yes, replace existing values” 41& (Figure 38 &Xx)
Confirm method changes

The following modifications will be made to this resource's methods and will replace any existing values. Are you sure you want to continue?

* Add Access-Control-Allow-Headers, Access-Control-Allow-Methods, Access-Control-Allow-Origin Method Response Headers to
OPTIONS method

* Add Access-Control-Allow-Headers, Access-Control-Allow-Methods, Access-Control-Allow-Origin Integration Response Header
Mappings to OPTIONS method

* Add Access-Control-Allow-Origin Method Response Header to POST method

* Add Access-Control-Allow-Origin Integration Response Header Mapping to POST method

Cancel Yes, replace existing values

Figure 38. CORS replace existing values 2'H.

9. MXo=Z FXE0| E|H Actions->Deploy APl MEi (Figur
E Al 8 0F AKX /& (Public Internet)Ofl A =

[

(D
w
O
Jay
0
ot
-
i)
>
s

ﬂHH
mjo
meot
4> o
$0
il
I~
|

Deploy E &t
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10. &%l 443t Gateway 2| stage 0|52 FHELICL A M= “prod"Et= 40| 2 stage
E=s= ’539|5F SLICH 7HE SHAOf M2t “test” Lt “prod” & 20| A& 7|REE

Deploy API

Choose a stage where your API will be deployed. For example, a test version of your AP|
could be deployed to a stage named beta.

Deployment stage [New Stage]

Stage name* prod

Stage description production

Deployment description 22nd March 2018

Figure 39. API deploy 2.

11.Deploy 7} &l O|Z Stage Editor 0| A| invoke URL & (Figure 40 &X) M2 &0 2
7|88 FA|2 “SDK Generation” -> Platform (JavaScript) -> Generate SDK A&, O]
JavaScript 2t0|E 2 2|= APl Gateway A{H|AO0| CH3H CORS (Cross-Origin Resource

Sharing)2 X &lF= 7|68 Z&ote ASLICH
prod Stage Editor Delete Stage

Invoke URL: https://etytsq706a.execute-api.us-east-1.amazonaws.com/prod

Settings Logs Stage Variables SDK Generation Export Deployment History Documentation History Canary
Choose a platform and provide the settings for the SDK you will generate.

Platform*  javaScript $

* Required Generate SDK

Figure 40. APl Gateway &% SDK CI2Z2E 3™
O|X| S3 & 0|83l A static web server & HH-SH7| ?Iot 2tY =S FH|SHUSLIC

a. 27| APl Gateway SDK dMHo=z Cte &
ENL (unzip).

I
A

stEs @ele| CiHEZ(o

dWs
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b. S3 Static ¥ A0 AFRE! index.html It error.htm| IFYES CH2 2| S3 H Z0f| A
CIR2E2E 51 A7 HAOIM ALEE ClIHEZ|O SYSHA XNEeLCH

https://s3.amazonaws.com/pilho-sagemaker-ai-workshop-

lambda/index_error_html.zip

c. XE OFY=0| Figure 41 1F 20| #+HE[0 2@ FLCE O] mYES Ch=
CHAOIA 2HS S3 HZIof| F2E E[A ELCH
Name ~ Date Modified Size Kind
> lib Today, 10:56 AM - Folder
& apigClient.js 4 KB JavaScript
€ error.ntml 53 bytes HTML
€ index.html od 2KB HTML
& README.md Today, 1:56 AM 3 KB Markdown

Figure 41. YAH 74 21U 2[AE 3HH.

S3 Static Web Server 2443} 7|

1. Amazon S3 2% % (https://s3.console.aws.amazon.com )

2. "Create bucket” &4
3. ME2Z HZl 0|F Y= (ex. "jihye-sagemaker-public-test”) -> Next -> Next &4

4. Set permissions 0| A| Manage public permissons € “Grant public read access to this
bucket” 22 M7 (Figure 43 &X)

dWs
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Create bucket
@) Nameandregion (@) Set properties (3) setpermissions  (4) Review
Manage users

User ID Object permissions
annakie.kwon(Owner) Read [¥ Write

Access for other AWS account

Account

Manage public permissions

Grant public read access to this bucket v

A This bucket will have public read access.
Everyone in the world will have read access to this bucket.

Manage system permissions

Do not grant Amazon S3 Log Delivery group write access to this bucket v

g -

Figure 42. S3 K3l Public & 5| & 2}HH.
5. Next->Create bucket 1 EH
6. M=l S3 bucket A EH

7. "Properties” -> “Static website hosting” -> “Use this bucket to host a website” 41EH

= Index document : index.html, Error document : error.html &=
8. "Save” MEH (Figure 43 &X)

9. O] TtAl 7kX| OpX[4Al = AEhol URL Y@AIQ| Endpoint A8 7|S38l FLICE O] URL
F2E O|83lA S3 & MHO| H&5HA & LICh

dWs

Page 40 of 47



Amazon Web Services - SageMaker Hands-on

September 2018

Amazon S3 > pilho-sagemaker-public-test

Properties

Permissions Management
_Public

Versioning Server access logging Static website hosting X
Keep multiple versions of an object in Set up access log records that provide
the same bucket. details about access requests. Endpoint : http://pilho-sagemaker-public-test.s3-website-us-east:
1.amazonaws.com
Learn more Learn more .
\.. Use this bucket to host a website® Learn more
Index document €@

‘ index.html ‘

Error document @

‘ error.ntm| ‘

Redirection rules (optional) @

() Redirect requests @ Learn more

(") Disable website hosting

Cancel m

Figure 43. S3 static HlAMH A $IH

10."Overview” & ME -> “Upload” 41EH

11. 44 &l S3 Bucket 0ff O CHAO|M WHE MUASS H=ZE. OO Set permissions =
=

Al Grant public read access to this object(s)2 A4 3|{OF & L|Ct
%|F MH|A HAESLI]

1. ¥EHER=E FLE3}A|12 S3 Endpoint URL O M&BLICH (Figure 44 & X)

2. Translate to German @EHO| HAE Q= A0 A2 22 YHTLICL (Ex. "I love
youu)

3. ® = F& J|Ci2|AH StEo| MY 20 HO{E L.

adWws
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. . . . ) [ £| Elements Console Sources Network Performance Memory Application » X
Type an input English sentence in the input field below and press Enter key for translation. -

Depending on the network speed, it may take up to several seconds: ® O m™ ¥ Vew IZ = Group by frame Preserve log Disable cache Offine Online
Filter Hide data URLs
XHR JS CSS Img Media Font Doc WS Manifest Other
Translation: ich licbe Sie . 2000 ms 4000 ms 6000 ms 8000 ms 10000 ms 12000

Translate to German 1 ove you

|

Name X Headers Preview Response Timing
T v {predictions:
sigv4Client.js ¥ predictions:
apiGatewayClient.js vo: {targe
simpleHttpClient.js
utils.js
apigChient js
prod/
prod/

[{target: "ich liebe Sie ."}]}
[{target: "ich liebe Sie ."})
"ich liebe Sie ."}

"ich liebe Sie .

15 requests | 77.8 KB transferred ...
Console X
N O twp v | Filter Detautt levels ¥ & Group similar

>

Figure 44. €l7|% tH MH| A E|AE SHH,
SageMaker Endpoint A|H{| XI5 25 MH57|
2 MM stz AN A0 Chet =802 XS ELCH MM Hands-on S SHd ZQ

A& LICEH

rir

7|8 MBS HMSDH7| MRS AFEAL =71 S710H7| A[EBHH SageMaker 2| Inference
MHE Ns2 2 2L 2385t = JUASHL

In [12]: from time import gmtime, strftime

endpoint_config_name = 'Seg2SegEndpointConfig-' + strftime("$Y-%m-%3d-%H-%$M-%S", gmtime())
print(endpoint_config_name)
create_endpoint_config response = sage.create_endpoint_config(
EndpointConfigName = endpoint_config_ name,
ProductionVariants=[ {
'InstanceType': 'ml.mé.xlarge’,

'InitialInstanceCount’':1,

odelName ' :model_name,
'VariantName': 'AllTraffic'}])

print("Endpoint Config Arn: + create_endpoint_config response[ 'EndpointConfigArn’'])

Seg2SegEndpointConfig-2018-03-24-08-35-50
Endpoint Config Arn: arn:aws:sagemaker:us-east-1:082256166551:endpoint-config/seqg2segendpoint
config-2018-03-24-08-35-50

Figure 45. Endpoint 7 0|A{ InitialinstanceCount H = $}H,

r|r

Figure 45 2} Z0| Endpoint Al HHE0|A 2| Instance count & “InitiallnstanceCount’2
230| ULt & x7[9| My M4 Bhg A-5t= A0l AFEXS| 27 F510f a2l MH
MO HHYA & 2 AELICE of2iol= AWS SageMaker 222 0|83l A autoscaling

278 ots s 2SI

dWs
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1. AWS SageMaker 2&0{|A] 21 HO| Endpomts £ MEsil =z 22H
Endpoint & MESIL|CH (Figure 46 & X).
Amazon SageMaker X Amazon SageMaker Endpoints
Dashboard
Notebook instances Endpoints
Lifecycle configuration Q, Search endpoints
Jobs
Name ARN
Resources
Models

Endpoint conﬁguration arn.aws.sagemaker.us-east-

Seq2SeqEndpoint-2018-

03-24-08-35-53 03-24-08-35-53

Figure 46. AWS 2&0| A SageMaker 2| Endpoints 41& S}H

=

2. MEREl Endpoint L& 2tHOIM A3 ZS

St HO| A gt

1:082256166551:endpoint/seq2seqgendpoint-2018-

S A Endpoint runtime settings Of A

AllTraffic 2 MEiSIA = @ 2HO| Configure auto scaling HHES ME{SHL|CH D2

O| ZtHOA| Z+ Variant & Weight HZ (Update Weigths)2 AHA| A|H 7= (Update

Instance count) = HASHY = USL|C}
Resources Endpoint runtime settings ‘ Update weights H Update instance count H Configure auto scaling
Models
Endpoint configuration Current Desired Instance

Variant Current Desired Instance . - X Automatic
Endpoints name a weight weight type ::r;sut;:ce xcr;s:s:ce ::;- scaling
@ AllTraffic 1 1 ml.m4.xlarge 1 1 No

.

Figure 47. Auto scaling 2% 3}H.

3. Configure variant automatic scaling 2tH|A &=

policy & H%Y o4 = USLICH (X 3). Amazon SageMaker £ target-tracking
scaling M= ALEStD JAEULCH = 02 FHLlEl metric O|Lt custom metric =
AHESEM M target value E X85t = =0 CloudWatch E&E Sl scaling &
T& AlZ|1 instance server scale 2 XSt = QUFLICL & ME20|M= AH
CHEX|= X0 HXEIE & & O AM HES TYs| EAl= A E2 A

=Lt

Page 43 of 47

Variant automatic scaling 2f Scaling
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OjlAdloz mEgo AL NHHS O
ol Ct= HO|X[2] AMH[A -’c'?-
S AL

Page 44 of 47

Configure variant automatic
scaling

Variant automatic scaling Learn more [£

Variant name
AllTraffic

Instance type Current instance
ml.m4.xlarge count

1

Minimum instance count Maximum instance count

1 - 100

IAM role

Amazon SageMaker uses the following service-linked role for automatic
scaling. Learn more [/}

AWSServiceRoleForApplicationAutoScaling_SageMakerEndpoint

Current weight
1

Built-in scaling policy Learn more [

Policy name

SageMakerEndpointinvocationScalingPolicy

Target metric Target value

SageMakerVariantinvocationsPerinst 70

Scale in cool down (seconds) -

optional optional

300 300

Scale out cool down (seconds) -

Disable scale in

Select if you don't want automatic scaling to delete instances when traffic
decreases. Learn more [/}

Figure 48. Automatic scaling 2 4%
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MH|A =82 7}o|=

3 A Ol 2 &)= H|22 EX|SH7| Al ofehel THAO 2t & S=/AHN of A L.
H80| 2dsiEats A& Internet-facing App & FXIStD Ao ZAL0= ofzfo
Notebook instance 2| @8t X2|SHA|H E L|C},

e Notebook instance:

OofF Sk |.Q_20|"'HOAE AE T -|XI-|. All. 2"'|_| Elll- |7:10
1)|_|'—|c>|:—|-AoET° PIAEHAE —T'—JIEEStOpEOAE:ILE.O ST
AEE[X| HE2 UYL &% CHA| 7tS StA[HE = 290t
A E2|X| H 82 LWL e= CrA| X 7ts SHA|2H Start button & = E/otH
=l | |-
=|||C
Amazon SageMaker X Amazon SageMaker
Dashboard
Jobs Q. Search notebook instances 1 (o}
Resources
Name Instance Creation time v Status Actions
Models
Endpoint configuration ©  TechPump mlLm4 xlarge Mar 07, 2018 07:42 UTC @ InService OpchISlop I |
Endpoints jihys2 mlLmd.xlarge Jan 10, 2018 01:48 UTC @ InService Open | Stop
jihys mlLmd.xlarge Jan 10, 2018 01:44 UTC © Stopped Start

Figure 49. SageMaker ‘- E & QIAEA ZCh S1H,

2) MHE & 2+ stop Tl A& Y notebook instance & M EISII Action
Dropdown 0|0 A Delete A& StA|™ EL|CE
Amazon SageMaker
Dashboard
Notebook instances Start Update settings Actions ¥ m
. Add/Edit tags - ®
Resources N - Creation time v Stat Act
Models
Endpoint configuration echPump mimdé xiarge Mar 07, 2018 07:42 UTC © InService Open | Stop
Endpoints a " @ ns I
] 4 “

Figure 50. SageMaker ' E & QIAEIA AbF| SH,

e SageMaker Endpoints:

=8z ZEs 24 o= €FE flol HiZE ot olgez fHdE FHAHYLIL

Notebook tO| Al HHO 2 AK|SHHLE SageMaker console 0| Al AHA| St 2= QUELICH AHF|

dWs
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7| s M= 21F 12 2| Endpoints & MEY 54

b = Action Dropdown O|+F0| A Delete 41 &4

Amazon SageMaker X

Dashboard
Notebook instances

Jobs

Resources
Models
Endpoint configuration

Endpoints

Services ~ Resource Groups v Lambda Cloudw. %
Amazon SageMaker Endpoints
Endpoints Update endpoint | H Actions ¥ ” Create endpoint
Add/Edit tags
Q search endpoints / g 1 ®
Delete
Name ARN Gl Status —
time v updated
K t-ov2- arn:aws:sagemaker:us- Jan 10, 2018 Jan 10,
sagemaker-mxnet-py2-cpu- . jan 10,
t-1:8701 18679: t, ker- t- I 201 :2
o 2018-01-10-04-58-24-250 east-1:870180618679:endpoint/sagemaker-mxne! 05:17 UTC @© InService 018 05:28
py2-cpu-2018-01-10-04-58-24-250 uTC
arn:aws:sagemaker:us- Jan 10,
ker- t-py2- - Jan 10, 2018
;i)?lcsmt; c:(j”::csspzs ?g: east-1:870180618679:endpoint/sagemaker-mxnet- ;5"1 2 LJTC @ InService 2018 05:24
''''' py2-gpu-2018-01-10-04-56-58-109 . uTC
:aws: s~ 1
sagemaker-mxnet-py2-cpu- a’"::’;z‘:;’;;:‘;;z ot/ . . Jan 10,2018 @ Inservice Jz:;a%s o
east-1: :endpoint/sagemaker-mxnet- g
2018-01-10-02-40-22-904 02:51 UTC
py2-cpu-2018-01-10-02-40-22-904 uTC

2 3 endpoints & F 0l radio button 2
SHAIH El LT}

Lambda instance: M

Figure 51. SageMaker Endpoint %| 2}H.

A38l4l Lambda instance & AMH|gHL|CL.

Lambda Functions
Functions (12) G create function
View details
Q, Filter by tags and attributes or search by keyword Test 1 2 D (o)
Delete
Function name Description Runtime —Couesize Last Modified
o PilHoSeq2SeqInference Python 3.6 1.7 kB 8 days ago

Amazon API Gateway instance: 4

Page 46 of 47

Figure 52. Lambda QAT A AMH| SHH,
‘3314l Gateway instance £ AtH|EHL|CE,

:1} Amazon AP| Gateway APIs > SageMakerSeq2Seq (8i9¢9I3i08) > Resources > /(k127ua7kik)

APIs Resources Actions~  /Methods
]
SageMakerSeq2Seq . RESOURCE ACTIONS
| Resources OFTIONS
POST Create Resource
Stages Enable CORS
X Edit Resource Documentation None

Authorizers Not required
Gateway Responses APLACTIONS

Deploy API
Models Import API
Documentation Edit APl Documentation

Delete API
Dashboard

Figure 53. APl Gateway At%| 2}H.
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e Amazon S3 buckets: 4445} S3 Bucket (SageMaker &, Public Internet 8) 2 25

Ak -“ St | |-
AR SHL|C},
W mazonss pilho-sagemaker-public-test
’ Q Search for buckets
- Properties Events 0 Active notifications
+ Create bucket Delete bucket Empty bucket Versioning  Disabled
MFA delete Disabled
Bucket name 1= Access @ 1= pe
Logging Disabled
e 082256166551-] isengard-do-not-delet Not public * Static web hosting Enable website hosting
Tags O Tags
& piho-i y-public [ Public St b
Transfer acceleration Disabled
pilho-i ionday-publi i Not public *
Permissions Owner kimpil
@ pilho-lambda-traillogs Not public * Buckt policy No
Access control list 2 Grantees
& pilho-macbook-backup Not public * CORS configuration No
@ pilho-sagemaker-ai-workshop Not public
Management Lifecycle
& pilh i lambd: [" Public } Cross-region replication
Analytics
@ pilho-sagemaker-mbp Not public Ry
Metrics
& pilho-sagemaker-public-test Public

Figure 54. S3 H{Z! A1K| 2}H.

ooz 2 H=2 Mo 2E 1Hd S otFe| stalgL bt s=astilaL .
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