aw

N >) ML Enablement Series [ML-Dark-02]

Amazon SageMaker

[CKDEREEE

WinFdYI1—->3>7—F570Jb

Fik 55



DevOps & MLOps J0O—

A 4

DevOps

Operate Monitor ]
A
Ra
Data

Test | REEENE

A 4 A 4

Code
Repository

Business ] m‘

Software

1.0 Service

Artifact Verification

Understanding

Warehouse h
A

a

W
y
ect
A
Raw
Data

Software
2.0

Data

Repository Features Model Verification

G
G

A A A A A

A 4

4{ Analyze ]—»[ Prepare Preprocess Train Test

Operate Monitor ]




DevOps & MLOps ZXRIRITHO0-/ILYVT




-

—

& Amazon SageMaker Studio File Edt View Run

[ pytorch_mnist.ipynb

Kemel Git Tabs Settings Help

X | A& autopilot X & Model Details X

FEATURE IMPORTANCE Download Feature Reports v

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 across all instances of the dataset.

Your analysis includes multiple predicted columns. Select a predicted column to see feature importance results:
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Computing Anomaly Scores

o Now, let's compute and plot the anomaly scores from the entire taxi dataset.

1: results - rcf_inference.predict(taxi_data_numpy)

L4 scores - [datum[ 1 for datum in results[ 1

|¥§ taxi_data( 1 - pd.Series(scores, index-taxi_data.index)
taxi_data.head()

A [ 1: fig, axl - plt.subplots()
ax2 = axl.twinx

a

O

start, end - 0, (taxi_data)

taxi_data_subset - taxi_datalstart:end]

ax1l.plot(taxi_data_subset[ 1, color , alpha-0.8)
ax2.plot(taxi_data_subset[ 1, color

ax1.grid(which » axis )

axl.set_ylabel( » color )
ax2.set_ylabel( , color )
axl.tick_params( ., colors )

ax2.tick_params( /', colors )

axl.set_ylim(0, 40000)

ax2.set_ylim(min(scores), 1.4 (scores))

fig.set_figwidth(10)

Note that the anomaly score spikes where our eyeball-norm method suggests there is an
anomalous data point as well as in some places where our eyeballs are not as accurate.

Below we print and plot any data points with scores greater than 3 standard deviations
(approx 99.9th percentile) from the mean score.

: | score_mean - taxi_datal J.mean()
score_std - taxi_datal 1.std()
score_cutoff - score_mean + 3:score_std
anomalies - taxi_data_subset[taxi_data_subset[ 1 score_cutoff]
anomalies

The following is a list of known anomalous events which occurred in New York City within this
timeframe:
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from sagemaker.tensorflow import TensorFlow g 9
estimator = TensorFlow(

entry_point="./src/1-2-1/calc.py’, - S3 (:%ﬁfj (C @EE@‘%
py_version='py38',

e B85 B
framework_version='2.7.1', - BITCIIS3DIGFZIETE
instance_count=1,
instance_type="ml.m5.xlarge’, m e
role=sagemaker.get_execution_role() iﬂiﬁ'

)

estimator.fit(input_s3_uri) ] \/j_—j—/]/)( —_ )@i,%ﬁﬁ\ ’l/ ‘/XQ ‘/XQ/]’
Hyperparameters jb‘ EE ﬁi éné

Algorithm
Algorithm ARN Key Value
model_dir "s3://sagemaker-ap-northeast-
1-896264777301/tensorflow-training- \ =L/
V=K * 5IE

2022-06-28-04-34-06-750/model"

sagemaker_container_log_level 20

sagemaker_job_name "tensorflow-training- ) ¢ %Uﬁﬁ LJ 7—: \J - X :I - I< 7& 53 (:ﬁﬁ
sagemaker_program ZT:;??-ZB-O“_M_OGJSO * ljj / () 5 >( _ 9 b\ Eaﬁ% éﬂ 5

sagemaker_region "ap-northeast-1"
— A Y
kDR D

Training image
763104351884.dkr.ecr.ap-northeast-
1.amazonaws.com/tensorflow-
training:2.7.1-cpu-py38

Input mode
File

sagemaker_submit_directory "s3://sagemaker-ap-northeast-
1-896264777301/tensorflow-training-
2022-06-28-04-34-06-750/source

/sourcedir.tar.gz" ° 7*§>( \/ I\:I \/ \J _) I/T“ Eaﬁi%ﬁﬁa}ﬁ?\

Instance type

ml.m5.xlarge

I ) o sas - metric_definitions G2 {E % 5243
1 Sl (SageMaker B & 3 J)
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Amazon SageMaker Studio helps you understand your machine learning model by portraying the importance of its features n terms of
o SHAP values. We plot the aggregated SHAP value for each feature across all instances of the dataset. Narme
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SageMaker Experiments TLEE I B

, 23 T RITHIICEEE
5] : SageMaker Experiments

from smexperiments import experiment, tracker

@ Amazon SageMaker Studio File Edit View Run Kernel Git Tabs Settings Help
B SageMaker resources B pyrortumistepurtnencs X_EEEREEEEEEEE my_experiment = experiment.Experiment.create(experiment_name='myExperimentProject’)
~ SRUEHING Tesobreh o Vi 5 CHARTS Add chart my_trial = my_experiment.create_trial(trial_name='job01’)

Experl dirale - testing/loss_min with 1-minute aggregation X ) . . L. ,

iillibosié ol o with tracker.Tracker.create(display_name='training') as my_tracker:

(n) y. y

A/ myExperimentProject / jobo1 o8 my_tracker.log_input(name="input-dataset-dir", media_type="s3/uri", value=inputs)
@ TRIAL COMPONENTS a0

1 row selected 0/20 flters E: estimator.fit({'training": inputs},

1 fiod . .
| Q. Search column name to start go.“\ expenment_conﬁg:{
[ | Name e v i "TrialName": my_trial.trial_name,
training 3 minutes ago i N[ "TrialComponentDisplayName": my_tracker.trial_component.display_name,
b End of the list 904 ~ ——1 . [ - - })
-:f) 00 07:11  07:13 07:15 07:17 07:19 o721 ::.3 0725 0727 07:29 07:31 07:33 0735
— Y—2 - R(Ci#;
pmmmmzx;mndoo... J j (g [m] E

loss_by_tracker_avg

from smexperiments import tracker

# load tracker from already existing trial component
05— my_tracker = tracker.Tracker.load()
2ol | for epoch in range(1, args.epochs + 1):
gaa il | model.train()
3 T M il for batch_idx, (data, target) in enumerate(train_loader, 1):
gma
WHVUWINTEY # epoch®#&1 V) [Zloss % FL &%k

00 |

al -
2

2
.l
3

M

Bl

ORI A A LI T T T my_tracker.log_metric(metric_name="loss_by_tracker', value=loss.item(), iteration_number=epoch)
trialComponentName
C  half aminute ago pytorch-training-2022-06-27-10-0....

https://github.com/aws/amazon-sagemaker-examples/blob/main/sagemaker-experiments/mnist-handwritten-digits-classification-experiment/mnist-handwritten-digits-classification-experiment.ipynb

aws

N 2 ) © 2022, Amazon Web Services, Inc. or its affiliates.



https://github.com/aws/amazon-sagemaker-examples/blob/main/sagemaker-experiments/mnist-handwritten-digits-classification-experiment/mnist-handwritten-digits-classification-experiment.ipynb

YBb—RN—F4Y—)LTLLET S

f5l : Weights & Biases =3 JRITHICECE, V—X 10— RICEEE

testing 1

import wandb import wandb
testingloss wandb.login()
settings = wandb.setup().settings wandb.init(project="sm-pytorch-mnist-studio”,
current_api_key = config=vars(args))
® s wandb.wandb_lib.apikey.api_key(settings=settings)

wandb.watch(model)

torch-training-2022 .
P from sagemaker.pytorch import PyTorch

pytorch-training-2022

wandb.log({"training/loss": loss.item()})

@ pytorch-training-2022 : estimator = PyTorch(entry_point="mnist.py’,
=1 n
pytorch-training-2022 Sotjrce—ldlr_ Src U
role=roie
pytorch-training-2022 training 1 py_VeI’SiO,n='py3',
> @ pytorch-training-2022 e framework_version="1.8.0',

instance_count=1,
instance_type='ml.c5.2xlarge’,
hyperparameters={

pytorch-training-2022

© @ pytorch-training-2022

pytorch-training-2022 'epOChS'I 1,
®© @ pytorch-training-2022 . } 'baCkend': 'glOO'
! L s [}
{13+ of13 { - o environment={"WANDB_API_KEY": current_api_key})

https://github.com/wandb/examples/tree/master/examples/pytorch/pytorch-cifarl 0-sagemaker

aws
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https://github.com/wandb/examples/tree/master/examples/pytorch/pytorch-cifar10-sagemaker

SageMaker(3Z< DY — R—/)\—5F 1 WV —)| &EHETIEE

Weights & Biases

https://docs.wandb.ai/quides/integrations/other/sagemaker

MLflow Tracking

https://aws.amazon.com/jp/blogs/news/machine-learning-managing-your-machine-learning-lifecycle-with-mlflow-and-amazon-sagemaker/

Neptune.ai

https://docs.neptune.ai/integrations-and-supported-tools/ide-and-notebooks/amazon-sagemaker

Comet.ml

https://www.comet.ml/site/building-reliable-machine-learning-pipelines-with-aws-sagemaker-and-comet-ml/

aws
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https://docs.wandb.ai/guides/integrations/other/sagemaker
https://aws.amazon.com/jp/blogs/news/machine-learning-managing-your-machine-learning-lifecycle-with-mlflow-and-amazon-sagemaker/
https://docs.neptune.ai/integrations-and-supported-tools/ide-and-notebooks/amazon-sagemaker
https://www.comet.ml/site/building-reliable-machine-learning-pipelines-with-aws-sagemaker-and-comet-ml/

8

- R CHIMFEBEST)ILORFEZ I D(CF. EEROERGTZHEITDIENEE,

- SageMaker 37 ZFIAIT L. EROBIR(COHEIRNERIFES) CLixd D
CENTIEE, INATSA>ZEERITBDICET. V—RXO—ROURD NUEED
HIRMEHERDOIZHDIEIRDEIEETR/RE. =52/ T2 AW =13
;@T\‘géo

- SageMaker (dH— R/\—F 0 DEBREIBY—I)LDE &BEETSE, 75T
AT>FT 4 ARMEWNWDRTWWWY—)LZFHABAUTIRDIEDZITSCEETED,
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Run-notebook
SageMaker Pipelines

aws
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@ Amazon SageMaker Studio

O % » B % 0 ¢ 9

SageMaker-run-notebook
Papermill T Jupyter ./ — I wODFEFE/) W FEITH AJEE

VIEW

CURRENT NOTEBOOK
Model Profiler.ipynb
NOTEBOOK EXECUTION

Parameters:
Name Valve

x

s3://sagemaker-experi B4

L 670355705956 dkr.ecr

Role: am:aws-lam::6703557¢

Instance: [ulRutRIENT

SCHEDULE RULE

screcute:
— |

T vanas 1 [Covasta Canadida

0 16 ® Python 3 (Data Science) | Idle

LTS (FENEIRH T

File Edit View Run Kemel Git Tabs Settings Help Feedback 52 [— g
M| ROC_Curve.ipynb X W mnist-handwritten-dig X W Model Profileripynb @ ¥ Notebook Runs X 0
B + X O [ » m C Cde v M O i 2vCPU+4GB Python 3 (DataScience) O %ﬁﬁ(:s:g(:ﬁﬁg‘éo ) — I\j‘yU_C(iS3
plt.! ef ) W
e DT 7 1)L EO— RT3,

IBI5

EITA 2 AF DRI T ED2FTFURLD
ECERSID

V-2 -

ETRI — hJwos, BT8R/ — Iy D
NSIICHERIFSND

kDD
R — bW U=k

[344]:

Mode:Edit & Ln1,Col1  Model Profileripynb

AWSTJ 14 : https://aws.amazon.com/ip/blogs/news/scheduling-jupyter-notebooks-on-sagemaker-ephemeral-instances/

GitHub : https://qgithub.com/aws-samples/sagemaker-run-notebook

aws
~—
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https://aws.amazon.com/jp/blogs/news/scheduling-jupyter-notebooks-on-sagemaker-ephemeral-instances/
https://github.com/aws-samples/sagemaker-run-notebook

J—=bhIYVODFEFERITIDIRIEZIBET D

SageMaker Studio XAV —)VIRETUTOION > RZEELT

N> B1 pip install https://github.com/aws-samples/sagemaker-run-
notebook/releases/download/v0.20.0/sagemaker_run_notebook-0.20.0.tar.gz

run-notebook I~ > RD1> A =)L

<> F2 frun-notebook create-infrastructure S A5 U THE LHER
AWS CloudFormation . AWS Lambda > IAM role HMER =13

Policy name (%'

1< > K3 run-notebook create-container

AWS CodeBuild i"EfTn. J/— hJw % SageMaker Processing CHIFE92 O>FF
(Papermill AD) HEEETND

1< > R4 bash install-run-notebook.sh
install-run-noteook.sh NS (B3 TIEK I D)

version=0.18.0

pip install https://github.com/aws-samples/sagemaker-run-
notebook/releases/download/v${version}/sagemaker_run_notebook-${version}.tar.gz
jlpm config set cache-folder /tmp/yarncache

jupyter lab build --debug --minimize=False

nohup supervisorctl -c /etc/supervisor/conf.d/supervisord.conf restart jupyterlabserver

IAMFullAccess

®

AmazonS3FullAccess

AWSCodeBuildAdminAccess

®

AmazonSageMakerFullAccess

®

AWSCloudFormationFullAccess

®

AWSLambda_FullAccess

https://github.com/aws-samples/sagemaker-run-notebook/blob/master/QuickStart.md

Q > © 2022, Amazon Web Services, Inc. or its affiliates. 29


https://github.com/aws-samples/sagemaker-run-notebook/blob/master/QuickStart.md

J S IYE

&> Amazon SageMaker Studio

® 0 ¢ 2\

r

aws
N

+
-/
Name
B experiment-pipeline
[ install-run-notebook.sh
[ nohup.out

File

C

Edit View

Last Modified
a minute ago
5 minutes ago

a minute ago

B C. HLEREEEED

Run Kernel Git Tabs Settings
A Terminal 1 X
bash-4.25 ||

A=Y 7

Help

© 2022, Amazon Web Services, Inc. or its affiliates.
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J—bIwOZERUIARET,. [Run Now]‘C%ﬁ

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

VIEW Terminal 1 X | E install-run-noteb X | [ exp001-demo.ipy1 X | [ exp002-demo-xgk X | ¥ Notebook Runs

v

m C Code

R WSS 0 0 - X DO

[271 train-lonalnss:0.A1242

CURRENT NOTEBOOK
exp002-demo-xgboost.ipynb
NOTEBOOK EXECUTION

Parameters:
No parameters defined. Press “+” to add parameters.

n

(W ELRI 871040346072.dkr.ecr.ap-nol
Role: arn:aws:iam::871040346072:1
(LS ELIEE ml.m5.2xlarge [41] train-logloss:@.00920

[42] train-logloss:0.00910
SCHEDULE RULE [43] train-logloss:0.00900
[44] train-logloss:0.00891

O +»/ ® €& 0 <%

rute Name: ([ [45] train-logloss:0.00882

o, [46] train-logloss:0.00874
. _ [47] train-logloss:0.00865
Event Pattern: _ [48] train-logloss:0.00858

=F [49] train-logloss:0.00850

[6]:

N

A o st

eval-lonlnss:A. 15650

eval-logloss:0.15507
eval-logloss:0.15460
eval-logloss:0.15430
eval-logloss:0.15383
eval-logloss:0.15476
eval-logloss:0.15427
eval-logloss:0.15402
eval-logloss:0.15340
eval-logloss:0.15298

pred_proba - model.predict(dtest)

Started notebook run "papermill-exp002- pred np.where(pred_proba

demo-xgboost-2022-06-19-15-22-05"

print('Accuracy:', acc

Accuracy: 0.9385964912280702

1 3 {8} Git:idle Python 3 (Data Science) | Idle  Kernel: Idle | Instance MEM @O

aws

N © 2022, Amazon Web Services, Inc. or its affiliates.

0.5, 1, 0)

acc = accuracy_score(test_y, pred)

2 VvCPU + 4 GiB Cluster

Mode: Command

®

Ln 1, Col 1

Feedback

X | [®] [Read-only] exp0OC X

Python 3 (Data Science) O  Share

e

exp002-demo-xgboost.ipynb
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S

¢S Amazon SageMaker Studio

13 &

VIEW

Runs

CURRENT NOTEBOOK

No notebook selected

J3—ECHE

File Edit View Run Kernel Git Tabs Settings

Terminal 1

Schedules

Notebook Execution History

Help

mu3_5 | G- Cl:_j] t“%%

X | = install-run-notebc X | [A] exp001-demo.ipyt X | [A] exp002-demo-xgt X | ¥ Notebook Runs

Rule Notebook

Select or create a notebook to enable execution and

scheduling.

Git: idle

aws
N

exp002-demo-
xgboost.ipynb

exp001-demo.ipynb

exp001-demo.ipynb

exp001-demo.ipynb

exp001-demo.ipynb

exp001-demo.ipynb

exp001-demo.ipynb

exp001-demo.ipynb

Untitled.ipynb

Untitled.ipynb

Parameters Status

Completed

Completed

Failed

Completed

Completed

Completed

Completed

Completed

Completed

Completed

Start

6/20/2022, 12:26:22
AM

6/20/2022, 12:08:07
AM

6/19/2022, 11:27:34
PM

6/19/2022, 11:18:23
PM

6/19/2022, 10:43:10
PM

6/19/2022, 10:25:51
PM

6/19/2022, 10:14:14
PM

6/19/2022, 10:13:50
PM

6/19/2022, 10:13:22
PM

© 2022, Amazon Web Services, Inc. or its affiliates.

Elapsed

0:00:17.296000

0:00:17.176000

0:00:17.141000

0:00:17.208000

0:00:17.080000

0:00:17.246000

0:00:16.136000

0:00:17.396000

0:00:16.210000

View
Details
View
Details
View
Details
View
Details
View
Details
View
Details
View
Details
View
Details
View
Details
View
Details

A reedback

X | W] [Read-only] expOC X *

View
Output
View
Output

View
Output
View
Output
View
Output
View
Output
View
Output
View
Output
View
Output

Notebook Runs

32



On-demand notebook execution

Notebook “exp002-demo-xgboost.ipynb” run at 6/20/2022, 12:22:07 AM

Status: Completed
Parameters:

Timings:
Started:  6/20/2022, 12:26:22 AM
Ended: 6/20/2022, 12:26:39 AM

Run time: 0:00:17.296000

Processing job info:

Job name: papermill-exp002-demo-xgboost-2022-06-19-15-22-05
Instance type: ml.mb5.2xlarge
S3 locations: Input:  s3://sagemaker-ap-northeast-1-871040346072/papermill_input/notebook-2022-06-19-15-22-02.ipynb

(u 17 M\

Output: s3://sagemaker-ap-northeast-1-871040346072/papermill_output/exp002-demo-xgboost-2022-06-19-15-22-05.ipynb

Container image: notebook-runner

IAM role: arn:aws:iam::871040346072:role/service-role/AmazonSageMaker-ExecutionRole-20220617T7201370

aws

N

‘ Close ‘

EiTaR (J—bIvoDt)Litin)

&5 Amazon SageMaker Studio File Edit

VIEW

‘ Runs Schedules

CURRENT NOTEBOOK

No notebook selected

Select or create a notebook to enable execution and
scheduling.

1 B3 & Gitide

© 2022, Amazon Web Services, Inc. or its affiliates.

View Run Kernel Git Tabs Settings Help & Feedback

Terminal 1

@ This is a read-only preview
To run and edit the notebook, create a copy to your workspace.

X | E install-run-notebe X | [A] exp001-demo.ipyl X | [A] exp002-demo-xgt X | ¥ NotebookRuns X | [A] [Read-only] expOC X °

[1]:

2]

[3]:

pip install xgboost
Requirement already satisfied: xgboost in /usr/local/lib/python3.7/site-packages (1.6.1)

Requirement already satisfied: scipy in /usr/local/lib/python3.7/site-packages (from xgboost) (1.7.3)

Requirement already satisfied: numpy in /usr/local/lib/python3.7/site-packages (from xgboost) (1.21.6)
WARNING: Running pip as the 'root' user can result in broken permissions and conflicting behaviour with
the system package manager. It is recommended to use a virtual environment instead: https://pip.pypa.io
/warnings/venv

WARNING: You are using pip version 22.0.4; however, version 22.1.2 is available.

You should consider upgrading via the '/usr/local/bin/python -m pip install --upgrade pip' command.
import xgboost as xgb

import numpy as np

from sklearn import datasets

from sklearn.model_selection import train_test_split
from sklearn.metrics import accuracy_score

“"UXGBoost TMESET BY Y FLa— R

dataset - datasets.load_breast_cancer()
X, y = dataset.data, dataset.target

train_x, test_x, train_y, test_y - train_test_split(x, vy,
test size=0.2,

[Read-only] exp002-demo-xgboost-2022-06-19-15-22-05.ipynb
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Tips: S3H 5 EIZDataFramell 5 id A d+

Terminal 1 X | E install-run-notebc X | [W] exp001-demo.ipy1 X | [W] exp002-demo-xgt X | ¥ NotebookRuns X | [A] [Read-only] Untitl X

(i) Thisis a read-only preview
. Execution details
To run and edit the notebook, create a copy to your workspace.

[1]: !pip install s3fs =/dev/null 2-&1

[2]: | import pandas as pd

[3]: | df = pd.read_csv('s3://demo-sagemaker-autopilot/input/churn.csv"')

[4]: df
N NN N NN R N N NN T
R Y
R
State Account Area Phone Intl VMail VMail Qay Day DE Eve Eve Niqht Night Night Iptl
Length Code Plan Plan Message Mins Calls Charge Calls Charge Mins Calls Charge Mins
0 KS 128 415 382-4657 no yes 25 265.1 110 45.07 .. 99 16.78 2447 91 11.01 10.0
1 OH 107 415 371-7191 no yes 26 161.6 123 27.47 .. 103 16.62 2544 103 1145 13.7
p NJ 137 415 358-1921 no no 0 2434 114 4138 .. 110 10.30 162.6 104 7.32 12.2
3 OH 84 408 375-9999 yes no 0 2994 71 50:90 e 88 5.26 196.9 89 886 6.6
4 (0]:¢ 75 415 330-6626 yes no 0 166.7 113 2834 .. 122 1261 186.9 121 8.41 10.1
3328 AZ 192 415 414-4276 no yes 36 156.2 7655 IR ) G R 85 20 779 5] 83 1256 9.9
aws

Q > © 2022, Amazon Web Services, Inc. or its affiliates.



SageMaker Pipelines

SageMaker Studio MN5ZX 1w I THaEEo]gE

L) AWS Cloud [ACCOUNT: 123456789]

| SageMaker Project 11

Model Build Register Model

CodePipeline #i
CodePipeline ! & \

Amazon SageMaker Pipelines: ModelBuild Workflow Deploy to Deploy to
| | r

. . N . o : Frod ;
Register i | T Manual ‘
@ @ Model I ! <P 1« Approval = H

SageMaker SageMaker SageMaker v i AWS AWS
[ Processiing Job Training Job Processiing Job . \ SageMaker | CodeCommit CodeBuild i ion |
| (Data Pre-Processing) (Train Model) (Model Evaluation) i Model Registry ! (Deploy Code) (Build CloudFormation CloudFormation CloudFormation !

Deployment Templates)

BB E . =

AWS v p 1 :
Amazon ! CodeCommit CodeBuild (Model Artifact) | Endpoint Endpoint

EventBridge 1 p = s g | :
: (Build Code) {execute Sagemaker Pipeline) : (Staging) (Prod)

s MLOps L= IINATSA > %=iEEE - B8 9D

- BRI MRS KNUICIRE I BIL—ILET B ET. HINF > A =EMHEL
s T —AYATI T ANIO—Fa>20,. URS cMUADpushzIBEH L,
EFI)UBERISENT D

SageMaker SageMaker |

LTS (FENEIRH T

SageMaker=>3 7 L[E%

SageMaker=>3 7 L[E%

V-2 - HE
VRS MU CREENS

xDIRD

SageMaker=>3 7 & E%

https://aws.amazon.com/blogs/machine-learning/building-automating-managing-and-scaling-ml-workflows-using-amazon-sagemaker-pipelines/

Q S’ © 2022, Amazon Web Services, Inc. or its affiliates.
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https://aws.amazon.com/blogs/machine-learning/building-automating-managing-and-scaling-ml-workflows-using-amazon-sagemaker-pipelines/

SageMaker Studio5. Projects %=

&> Amazon SageMaker Studio File Edit

B8 SageMaker resources

Select the resource to view.

12
o

Projects \

PROJECT Create project
@ 0 rows selected 1/20 filters

Q, Search column name to start

Status: Default X Clear all

There are no Projects yet.

Create a Project using the SageMaker SDK and
track your work automatically.

C' less than a minute ago

0 0 & Gitidle

aws
~—

Kernel Git Tabs Settings Help

pY Create project X

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.

SageMaker project templates

Name #

MLOps template for model building, training, deployment and monit...
MLOps template for image building, model building, and model depl...
MLOps template for model building, training, and deployment with t...
MLOps template for model building, training, and deployment

MLOps template for model deployment

MLOps template for model building and training

MLOps template for model building, training, and deployment with t...

Choose project template Enter project details

[IFELTELTL RS LB O SageMaker templates e

Description

Use this template to automate the entire model lifecycle that includ...

Use this template to build an image that is used to train a model and...

Use this template to automate the entire model lifecycle that includ...
Use this template to automate the entire model lifecycle that includ...

Use this template to automate the deployment of models in the Am...

Use this template to automate the model building workflow. Process...

Use this template to automate the entire model lifecycle that includ...

End of the list

© 2022, Amazon Web Services, Inc. or its affiliates.

A Feedback

e

Create project
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S>JL—bhZERU. BETT

INATSA > (5D EE)

C lessthan5secondsago K52 Successfully created project-customer-churn-predict project. X
project-customer-churn-predict Actions
Repositories Pipelines Experiments Model groups Endpoints Settings
Repositories
Name Local path URI Last modified

sagemaker-project-customer-churn-p... No local path clone repo... https://git-codecommit.ap-northeast-... 3 minutes ago

sagemaker-project-customer-churn-p... No local path clone repo... https://git-codecommit.ap-northeast-... 3 minutes ago

End of the list

aws

Q > © 2022, Amazon Web Services, Inc. or its affiliates.

v

ClonecnfcJ 71 )L&f

¢S Amazon SageMaker Studio

©

S *

File

Edit

C

View Run

Bm / project-customer-churn-predict-p-xb3eao1coqye
/ sagemaker-project-customer-churn-predict-

p-xb3eao1coqye-modelbuild /
Name -~
B img
B pipelines
BB tests
codebuild-buildspec.yml
CONTRIBUTING.md
[ LICENSE
README.md

[W] sagemaker-pipelines-project.ip...

[ setup.cfg
@ setup.py
O tox.ini

Last Modified

seconds ago
seconds ago
seconds ago
seconds ago
seconds ago
seconds ago
seconds ago
seconds ago
seconds ago
seconds ago

seconds ago
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R hUpushz NUBIC, )I\ATS5A 2 &ET

J— R=ZZE L CTpush INATSAHETEND

¢ Amazon SageMaker Studio File Edit View Run S
N .\ . - execution-1655605783526 A -
Bm / --- / pipelines / abalone / Sl el Settings
0 Name - Last Modified —
@ _init__.py a minute ago
@ evaluate.py a minute ago ® PreprocessabaloneData
o @ pipeline.py a minute ago
@ preprocess.py a minute ago i

@ EvaluateAbaloneModel

win
ay

p— 0,
® CheckMSEAbaloneEvaluation 88%  +

e

aws

Q > © 2022, Amazon Web Services, Inc. or its affiliates.



AWS Cloud [ACCOUNT: 123456789]

AWS
CloudFormation

Project Templates

0
AWS
Service Catalog @

SageMaker Template

———>» CreateProject

» Project Workflow

1AM Role #1 <

| SageMaker Project

Model Build Pipeline
Name: ProjectName-<randomiD>

<-- Processing Job
; Training Job
iCode Repository
i ModelBuild

=

< Processing Job

DSL (Seed Code)

Code Pipeline : ModelBuild 1am fioe #1
| sagemaker-<studiouser>-<projectname>-modelbuild

EventBridge .

CodePipeline
> 1 JStage: Source

CodeCommit
ModelBulld

Stage: Build

CodeBulld
ModelBulldPipeline

Code commit >
master branch

X

AWS

{CodeBulld CodeBuild

| Project

Project: ModelBulldProject

! sagemake

1AM Role ¥1 ¢

udiouser>-—<projectnames-modelbuild |

Model Registry

Amazon
EventBridge

: AWS

1ModeiDepioy CodeCommit
' Abalone model deploy seed code :
H sagemaker «<stuc ectname> H

/Code Pipeline : ModelDeploy i o s1 <

ectname madekdel

1 |Stage: Source

CodeCommit
ModelDeploy

1| Stage: Build

>
Modellfedate Al
T EventBridge

Register Model ->
Model Event

CodeBulld(1)

+ JBuldDeploymentTemplates

{CodeBuild
{Project(s)

Project

! modeldeploy

I (2) Project: Testing

\sagemaker-<studiouser>-<projectr

Stage: Deploy Staging

CloudFormation :
DeployStaging Eiage: Deploy Etaging::
CloudFormation
CodeBulld(2) DeployStaging
TestStaging

Manual
Approval

AWS

CodeBulla

Amazon ! (1) Project: ModelDeploy
) S3 d ker-<studiousers—<p
Inputs/Artifacts

! sagemaker-<studiouser>-<projecnames-

| testing
MLOpsArtifactsBucket

sagemaker-studio-<accounté <rardemiD: |

SageMaker Endpoints

'Staging Stack AWS
. CloudFormation

Staging

1AM Role #1

FIDCICHOR Stack CloudFormation

Production

\/ s 1AM Rote 71
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AWS Cloud [ACCOUNT: 123456789]

AWS
CloudFormation

Project Templates

Service Catalog

SageMaker Template
MLOps template for model buildir

ng, and deployment

———>» CreateProject

» Project Workflow

1AM Role #1
am:aws iam SRR o

AWS @

Project Template: Build, Train, Deploy

Model Build Pipeline
Name: ProjectName-<randomiD>

< Pre

<~ Training Job

DSL (Seed Code)

Amazon {Code Pipeline : ModelBuild iau fos s1
EventBridge

— Stage: Source

CodeCommit
ModelBulld

Stage: Build

Code commit >
master branch

)

:CodeBuild

sagemaker-<studiouser>-<projectname>-modelbuild

Model Deploy Pipeline

essing Job

Processing Job,

Model Registry
Amazon

EventBridge

master branch

CodePipeline * Amazon
Modellfpdat
ModeREEes EventBridge

<projectname>-<random(D>

CodeBulld
ModelBulldPipeline

Register Model ->
Model Event
Pending Status
AWS
CodeBuild

Project: ModelBulldProject

udiouser>—<

ame>-modelbuild

& GitHub

{Code Pipeline : ModelDeploy i ros s1 -
sagemaker-<studiouser>-<projectr

Stage: Source Stage: Deploy Staging

CodeCommit
ModelDeploy CloudFormation
DeployStaging

Stage: Build CodeBulid(2)
TestStaging
CodeBulld(1)

BulldDeploymentTemplates ey

Approval

{CodeBuild NS
‘Project(s)

CodeBulla

(1) Project: ModelDeploy

1AM Role ¥1 ¢

Project Amgen
Inputs/Artifacts

MLOpsArtifactsBucket: I

amaker-studio-<accounté> <randemiD:» |

SageMaker Endpoints

|Staging Stack
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sagemaker-<studiouser>—p
modeldeploy

(2) Project: Testing
sagemaker-<studiouser>-<projectnames-

AWS
CloudFormation

| Staging

5 1AM Rote #1

Stage: Deploy Staging

CloudFormation
DeployStaging

CloudFormation

Production




AWS CodeStar ConnectionD{ERk

AR 3 AERK
aws codestar-connections create-connection \
--provider-type GitHub\

--connection-name MyConnection \
--tags Key=sagemaker,Value=true

AR 3 > SR

aws codestar-connections list-connections

A

aws codestar-connections list-tags-for-resource \
--resource-arn <codestar-connections ARN>

aws

N

AWS CloudShell

ap-northeast-1

@ If the arrow keys aren't working correctly in PowerShell, see Troubleshooting AWS CloudShell [

Don't show this message again

Preparing your terminal...

[cloudshell-user@ip-10-0-174-255 ~]$ Try these commands to get started:

aws help or aws <command> help or aws <command> --cli-auto-prompt
[cloudshell-user@ip-10-0-174-255 ~]$ aws codestar-connections create-connection \
> --provider-type GitHub\

> --connection-name MyConnection \

> --tags Key=sagemaker,Value=true
{

"ConnectionArn": "arn:aws:codestar-connections:ap-northeast-1:510361903830: connection/f8fb5116-b5cc-4fad-bef@-ef647bfcd255",
"Tags": [
i
"Key": "sagemaker",
"Value": "true"

[cloudshell-user@ip-10-0-174-255 ~]$ aws codestar-connections list-connections

i
"Connections": [
{
"ConnectionName": "MyConnection",
"ConnectionArn": "arn:aws:codestar-connections:ap-northeast-1:510361903830:connection/f8fb5116-b5cc-4fad-bef@-ef647bfcd255",
"ProviderType": "GitHub",
"OwnerAccountId": "510361903830",
"ConnectionStatus": "PENDING"
}
]
i B
[cloudshell-user@ip-10-0-174-255 ~]$ aws codestar-connections list-tags-for-resource --resource-arn arn:aws:codesta
r-connections:ap-northeast-1:510361903830: connection/f8fb5116-b5cc-4fad-bef@-ef647bfcd255
{
"Tags": [
{
"Key": "sagemaker",
"Value": "true"
}
]
}
© 2022, Amazon Web Services, Inc. or its affiliates. 41



Connection @ Available 1t

IAIA OV =)L ENS, YERL UTEGitHUbADOR D> 3 > %Zactivated B

Developer Tools © Success
. Connection MyConnection updated successfull:
Settings Y p y

Saircs R Developer Tools Connections

Artifacts ¢ CodeArtifact Connections

Build ¢ CodeBuild

Deploy * CodeDeploy Connections info

Pipeline » CodePipeline Q 1 Ly

Settings

e Connection name Provider Status
Notification rules

Connections arn:aws:codestar-connections:ap-n

EyConnection Gittiab © Available 0361903830:connection/f8fb51 cc-4fad-bef0-ef647bfcd255

Q Go to resource

I Feedback

https://docs.aws.amazon.com/sagemaker/latest/dg/sagemaker-projects-walkthrough-3rdgit.html

aws

Q > © 2022, Amazon Web Services, Inc. or its affiliates.


https://docs.aws.amazon.com/sagemaker/latest/dg/sagemaker-projects-walkthrough-3rdgit.html

T

@ Amazon SageMaker Studio File Edit

® 0 ¢

¥

SageMaker resources
Select the resource to view.

Projects Y

PROJECT Create project
1 row selected 0/20 filters

Q Search column name to start

There are no Projects yet.

Create a Project using the SageMaker SDK and
track your work automatically.

C half a minute ago

0 0 {8 Gitidle

aws
N

L— A (B MAEEE

Run Kernel Git Tabs Settings Help

R  Feedback

[Z Launcher X | g Create project

Create project

Group related SageMaker components, and resources such as code repositories,

X e

Choose project template Enter project details

pipelines, experiments, model groups, and endpoints into a project. You can also
automate model building, and deployment by choosing a project template.

Project details

Please provide the following details for your project:

Name
sm-pipelines-github

Description - optional

Tags - optional

Add new tag

Project template parameters

Provide the following parameters for your project template:

ModelBuild CodeRepository Info

URL ©

https://github.com/yito0427/test-sm-build G|tH u b | J ﬂ—it/ |\ | J URL
Requirea
Branch @

‘=~
- J5>F%
Full Repository Name @

yito0427 test-sm-build | 7ZHI> |\% / 1) 7|—t:/ |\ 1) %

Required

Codestar Connection ARN ©

~ ~
:510361903830:connection/f8fb5116-bScc-4fad-bef0-ef647bfcd255 127> 3>ARN

Required

wmeene T 204081 (R20O-)V) BERICEEE

Create project

HEEE, GitHUbADpush T/ TS5 > HhiteE
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Amazon SageMaker Experiments Python SDK doc
https://sagemaker-experiments.readthedocs.io/en/latest/#

SageMaker Experiments Python SDK
https://qgithub.com/aws/sagemaker-experiments

GitHub samples
https://github.com/aws/amazon-sagemaker-examples/tree/main/sagemaker-experiments

Developer Guide
https://docs.aws.amazon.com/sagemaker/latest/dg/experiments.html

aws

N 2 ) © 2022, Amazon Web Services, Inc. or its affiliates.

44


https://sagemaker-experiments.readthedocs.io/en/latest/
https://github.com/aws/sagemaker-experiments
https://github.com/aws/amazon-sagemaker-examples/tree/main/sagemaker-experiments
https://docs.aws.amazon.com/sagemaker/latest/dg/experiments.html

RelYe (Dark Part)

Amazon SageMaker Training (T E#&)
HICIDENE [Amazon SageMaker Training (EEFHR) | THBNAULEOI— ROTEZERUET

dWs

\/‘7

Amazon SageMaker Training (EB%18)

EmFEDET)LEFED
s TEHaR A R (C T D

BIRYEY U1 -3~ F—+70 9
R F0 7
$
- Vit
2 |

aws
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ML Enablement Series®&)iH]
R EEET )L Z ESR MEIC DIRRT DA EES ) TR |

Light Part Dark Part

B D XoH — B X (CH 8 % HWRFEET)LORFEERZ

ASTBSTIO T hNOESHTH 7*—§<ﬂ—EZT@$ﬁE
1TOAE

Step Up!! https://bit.ly/3927PCN  aws

i Amazon SageMaker Training (&%)
WRSBEFLHRTOS TS MOEDS e BOES)LBIRD
' ATHRZEICT D

ML Enablement Series: Introduction

4

o B 5 %
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EREE - BREIEHE - Special Thanks
AWSOHEHAZEESDIEF: [TAWS &1 TR®E HEEE
aws sMuabt vR—h- BB 7aovh- (DOICREIIEEIT BJZ?lJﬁfE"JTd:BFDﬁI/:_\'@

e BEDBHEE
AWS 459 RY—ERERREEN Y 7 )
{EBIAEEX = D BIA G~

N

FPIVY 917 Y—ER (AWS) BREBI FVRY—ERTFY h7A—LT. EVRRADRT—ILERBEYH— T BLEEH, T—IR—RR
hL=Y, BEVEOMSWSWMEMELRRLET. SEREIBRLY—E2EBRL, DEBHETSHBWEETEY., ThSEFAT LK
RUSAFERE. BEIY T VESHTRRLTED T, (FY MREL. AWS Webinar TERALVERBELUA Y TIY RS +—Mil%E

BARLTVET, )

INY XA VB »

H—EREIER »

AWS #HER T »

AWS Webinar &E5A »

AWSDI\> XA > ERIDIE: TAWS I\ XA ] THRZE Special Thanks
aws PRE—— | o EEZEHEIA: PANICPUMPKINAR

)
BqWH YYa—vary RBE RFaAYk 28] N—hF—xyh7—2 AWS Marketplace ARV k ZIESLHULLES Q

(==}

AWS 757 RY—ERFRERENY 7

PRVY 917 Y—ER (AWS) BREBI FVRY—ERTFY h7A—LT. EVRRADRT—ILERBEYH— T BLEEH, T—IR—RR
h=3¥, BEUEZOMSWSMEMELRRLET, STREIELY—EREBRL. DEEHEFTSHBWEETEY., ThEEFAITILHK
RUDAFERE. BEIY T VESHTRBLTED T, (FY MRBEL. AWS Webinar TERALERBELUA Y TIY RS +—Ml%E

BRLTVET, )

INY ZH VB >

Y—ERBIER »

AWS Webinar &&5A » AWS FIE(R

© 2022, Amazon Web Services, Inc. or its affiliates. 47

N


https://aws.amazon.com/jp/premiumsupport/
https://console.aws.amazon.com/support/home
https://pages.awscloud.com/JAPAN-event-SP-Weekly-Sales-Consulting-Seminar-2021-reg-event.html
https://amzn.to/JPArchive
https://aws.amazon.com/jp/aws-jp-introduction/aws-jp-webinar-hands-on/
http://pansound.com/panicpumpkin/music/yasashii.html

dWS

Thank you!




