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Introduction to Applying Machine Learning

Breast Cancer Prediction ipynb

gluon_recommender_system.ipynb

linear_time_series_forecast.ipynb

ntm_20newsgroups_topic_modsl.ipynb

video-game-sales-xgboost.ipyn!
xgboost_customer_churn.ipynb

xgboost_customer_churm_neo.ipynb
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IVwoFBdE, /J—bTvIHRR

Ground Truth Labeling Jobs

—— l'chainer_single_machine_cifer10.ipynb] @
N BlCHD TUsey Z0)w I LT,
Ry 7w TD TCreate copyl % iER

Ismm Python Sdk
Inference Pipeline with Seikit-learn and Linear Learnerpynb

Scikitlearn Estimator Example With Batch Transform.ipynb

chainermn_distributed_cifar10.ipynb

© 2019, Amazon Web Services, Inc. or its Affiliates. All rights reserved. - >



"~ Jupyter chainer_single_machine_cifar10 (autoseveq) A
File  Edit View Inset  Cel  Kernel  Widgets  Help | conda_chainer_p3s O

[+)(=[a[B){e]+|NanBIC ] (ot W=/ — k7w oIZ, Chainer T

L S, S

N 1dY> 2T, SageMaker @
raining wi ainer A 35 =A ‘L\b RS

VGG Is an architecture for deep convelution networks. In this example, we train a convolutional network to perform image % é . ?E EH:H *% H B % 1% o TL- 1§|J h\ bl

classification using the CIFAR-10 dataset. CIFAR-10 consists of 60000 32x32 colour images in 10 classes, with 6000 images = =

per class. There are 50000 training images and 10000 test images. We'll train a model on SageMaker, deploy it to Amazon EH EH t é b ‘u‘ —t E E ﬁ é h —t b \ 5

SageMaker hosting, and then classify images using the deployed model.

The Chainer script runs inside of a Docker container running on SageMaker. For more information about the Chainer container,
see the sagemaker-chainer-containers repository and the sagemaker-python-sdk repository:

J—=brT v O ZIEICETL T
o o Chins vt s Cnaa gy Sagemaker T Chainer ICX %
| e BEREBHEDFEZITLY, RN

« https://github.com/aws/sagemaker-chainer-containers
« https://github.com/aws/sagemaker-python-sdk

This notebook is adapted from the CIFAR-10 example in the Chainer repository.

In [ 1: # Setup :E_\\)I/%I\/ l\\‘/j_(\)’r\/ I\‘: L/-t
from sagemaker import get_ execution_role = — — RN
ST WHETS LATES

sagemaker_ session = sagemaker.Session()

# This role retrieves the SageMaker-compatible role used by this Notebook Instance.
role = get_execution_role()

Downloading training and test data

We use helper functions provided by chainer to download and preprocess the CIFAR10 data.

In [ ]: import chainer
from chainer.datasets import get cifarl0

train, test = get_cifarl0()

aws
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I!:on sagemaker.chainer.estimator import Chainer

chainer estimater = Chainer(entry point='chainer cifar vgg = g machine.py',
source_dir="sre",
role=role,
sagemaker session=sagemaker_ session,
train_instance_ count=1,
train_instance_type='ml.p2.xlarge',
hyperparameters={'epochs': 50, 'batch-size': 64}

Ichniner_eatimﬂtor.fit({'train': train_input, 'test': test_input})

predictor -Ichainer_astimntor.deploy i al instance count=1, instance type='ml.md.xlarge')

response 1 predictor.predict (image data)

for i, prediction in enumerate(response):
print('image {}: prediction: {}'.format(i, prediction.argmax(axis=v

© 2019, Amazon Web Services, Inc. or its Affiliates. All rights reserved.
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SageMaker Python SDK & Examples

e github ICT, SDKDOA—RELURFaX2 MHAREATINTVDS

« SDK ZfEofc/ —rTv oDV FILBERKIC, 2

=
Amazon SageMaker
SageMaker Python SDK.
[ oot o] o ]
age ¥ Is ¥ madels on Amazon
SagaMaker.
B — U

irg pepuier deep)
Youcan also tain ae deploy magels with Amazan oigosithms, which re scalsile mplemertations of core machine
earming algorhms that are apiimized for Sageaker and GPLI traing. I you have your own algarithms bullt nlo
oa ors, you Gan rain and X

Far detailed AP reference please go 1o; Read the Docs
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 README.md

Amazon SageMaker Examples

This repository contains example notebooks that show how to apply machine leaming and deep learning in Amazon
SageMaker

Examples

Introduction to Ground Truth Labeling Jobs

toget g Job Amazon
‘SageMaker Ground Truth,

« From Uniabeled Data to a Deployed Maching Learning Model: A SageMaker Ground Truth Demonstration for image
Classification is an end-to-end exampie that starts with an unlabeled dataset, labels it using the Ground Truth APY,
analyzes the resuts, trains an newral net using the , and finally uses the trained
mode! to parform batch and onfine inference.

« Basic Data Analysis of an Image Classification Output Manifest presents charts to visualize the number of annotations

for each class, Iabels (i your job used auto-labeling). t also
splay i each class, and pat plays the full results.
« Training a Machine Learning Model Using an Output Manifest introduces the concept of an “augmented manifest® and
fiately the input file to ral Mai

machine learning model,

Introduction to Applying Machine Learning

These examples provide a gentle introduction to machine learning concepts as they are applied in practical use cases
across a variety of sectors.

github _EIZ 2 FH

. vl B s reinwionr s
aggregate level metrics, using Amazon SageMaker's implementation of XGBoost.
« Predicting Customer interaction to find those most ikely to churn, and
‘then walks through the cost/benefit trade-offs of providing retention incentives. This uses Amazon SageMaker's
of XGBoost ighly pr i
oo 2 R —
algorithm. .
kA ns ek o s L i i S https://github.com/aws/sagemaker-python-sdk
ey ki X https://qgithub.com/awslabs/amazon-sagemaker-examples
st redeyeemplepmios
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SageMaker SDK OEAJ— K -

from sagemaker.chainer.estimator import Chainer

estimator = Chainer(entry point='mnist.py',

train_instance type='ml.p2.xlarge', fit() ZRITIB L, BELILTV XA
train_instance_count=1) VAN BE ERD, BETI NI Chainer

AT T ZHHRAH, S3T—F%E>T

estimator.fit({'train': train input}) FBES 3 TEETITS

predictor = estimator.deploy(instance_type='ml.m4.xlarge',

initial instance count=1) SR - -
- - FEHED -5, deploy() XV Y R%E

M< e, ZEAITIY RAR1Y FHMERDS
3. predict() CRIFICHSEZEERA

response = predictor.predict(test image)

transformer = estimator.transformer(instance type='ml.m4.xlarge' BE
initial instance count=1)

transformer.transform(test_ data, I\ FHEER IS transformer. transform()

ntent_type='text/csv') TRT. S3HOHRT—2EHHRAT,

WHERD S3IC 771 IILED

aws
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class MLP(chainer.Chain):

if

def _ init_ (self, n_units, n_out):
super (MLP, self)._ init_ ()

def _ call_ (self, x):
hl = F.relu(self.ll(x))
h2 = F.relu(self.l12(hl))
return self.13(h2)

~_name ==' main ':

parser = argparse.ArgumentParser()
parser.add_argument('--epochs', type=int, default=50)

parser.add_arqument('--test', type=str, default=os.environ['SM_ CHANNEL TEST'])
args, _ = parser.parse_known_args()

train data = np.load(os.path.join(args.train, 'train.npz'))['images']
model = L.Classifier(MLP(1000, 10))
optimizer = chainer.optimizers.Adam()

optimizer.setup(model)

trainer.run()
serializers.save_npz(os.path.join(args.model dir, 'model.npz'), model)

f model fn‘model dir):

model = L.Classifier(MLP(1000, 10))
serializers.load npz(os.path.join(model_dir, 'model.npz'), model)

return model.predictor

© 2019, Amazon Web Services, Inc. or its Affiliates. All rights reserved.
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N e e Ha )

EILk1> -

7O X L

R=TYrTLAR - &8 & BE
Tensorflow (& Keras)

Deep Learning Chainer A >

JL—LT—7 PyTorch = BE BE
MXNet (& Keras)

%ﬁzf% D scikit-learn rE B B

BbFE Coach - % *

JL—LT—% Ray AR = BE

HmE7IILIU LA - WNE WNE WE

aws
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SDK THR—FINBZ7ILIdVZL - TL—LD—2

ZI/TTG) Y U 7 kD
N e e Ha )

EILk1> -
7IL3d) XL

Tensorflow (& Keras)
Deep Learning Chainer A >
JL—LT—7 PyTorch = BE BE

MXNet (& Keras)

b s s
%*ﬁkf%,j_ 5 scikit-learn rE B B
HmE7IILIU LA - WNEE WNE WNE
dws
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EILbr> - ZIdVXL

 Linear Learner

 Factorization Machines

« XGBoost

« Image Classification
e seq2seq
 K-means

* k-NN

* Object2Vec

* Semantic Segmentation

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

© 2019, Amazon Web Services,

Inc. or its Affiliates. All rights reserved.

PCA

LDA

Neural Topic Model
DeepAR Forecasting
BlazingText (word2vec)
Random Cut Forest
Object Detection

IP Insights

aws


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

EILbL> - 7OV ILDOEWVE

PILIAVZILIEIS, RZUTRETE
ENCIVTTIHRHLSDNLCHAEINT

from sagemaker.estimator import Estimator WBDT, 2OV TF ID #iEE. O
J .

TFIDIERF XY MCEH

estimator = Estimator(container,
train_instance_count=1,
train_instance_type='ml.c4.xlarge')

estimator.fit({ 'train': s3_train_data})

predictor = estimator.deploy(initial instance_count=1,
instance_type='ml.mé4.xlarge')

result = predictor.predict(test=data)

https://docs.aws.amazon.com/ja_jp/sagemaker/latest/dg/sagemaker-algo-docker-registry-paths.html

aws
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https://docs.aws.amazon.com/ja_jp/sagemaker/latest/dg/sagemaker-algo-docker-registry-paths.html

Tensorflow FD I L —LT—2

 Tensorflow, Chainer, PyTorch, MXNet, scikit-learn ([CDWTI&, ETHIY
TTHHD, SDKICHERDI ZAMVHAETNTLDS
 Tensorflow, MXNet 1> 57 T Keras ETI)L%Z5Cihd 5 Z & HAJAEE
« Keras TDERRICDWVWTIEFAWS blog DT>~ EEME”
- BRI BT, FlBTRRICOWVTIE,
github ED RF a2 X > h B
- RTAIYTFHHIART github LICRFAINATWVWS

estimator = Tensorflow(entry point='mnist.py' ...)
estimator = Chainer(entry point='mnist.py' ...)
estimator = PyTorch(entry point='mnist.py' ...)
estimator = MXNet(entry point='mnist.py' ...)
estimator = SKLearn(entry point='mnist.py' ...)

© 2019, Amazon Web Services, Inc. or its Affiliates. All rights reserved. aWS


https://github.com/aws/sagemaker-python-sdk
https://github.com/aws/sagemaker-containers

¥E7ILI) X LOEE

Lll

SageMaker TIX ECRICEE L/=EED VT T2 E->TEY - #H%2175 2
tb\jﬁb. /(‘/’5'—7::—Z2: L/_t, ?P;EE%H: docker run $SIMAGE ID train 75:,
HESRBF IS [EARIC serve x, > 7718 JTFH%?%QZ‘E?) D

from sagemaker.estimator import Estimator

estimator = Estj_matorlcontainer, ECRICTvy>alL=BEI>FFDID %
train_instance_count=1, IEFET3
train_instance type='ml.cé4.xlarge')

estimator.fit({'train': s3_train data})

predictor = estimator.deploy(initial instance_count=1,
instance_type='ml.m4.xlarge')

result = predictor.predict(test=data)

https://docs.aws.amazon.com/sagemaker/latest/dg/your-algorithms-training-algo.html
https://docs.aws.amazon.com/sagemaker/latest/dg/your-algorithms-inference-code.html

aws
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AV AR—x> MEE [FFE]
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J—brJy o LtTmBEYTONRITET

c 25 p3ET, BLWTIVR
2> 224 T 7% EIRAEE

« XAFL—=2H A1 XH 5GB-16TB
DE TIEE R 8E

e /—FIJwOLETKT—32%
E-T, AR -F8 - #HHme 0
1w IIC4TV, BEDHI-D%Z
D3 Z & HEEE

« Redshift, Athena, EMR S ¥ &
LT, /—bJv o LETEH
i—&'@ﬁﬁﬂﬁ’iﬁ'B _E&HT
)

aws
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https://aws.amazon.com/jp/blogs/news/build-amazon-sagemaker-notebooks-backed-by-spark-in-amazon-emr/
https://aws.amazon.com/jp/blogs/news/build-fast-flexible-secure-machine-learning-platform-using-amazon-sagemaker-and-amazon-redshift/

git 1T >7JL—>3>

- SageMaker (C git U R M) ZERT 3 Z & HAJEE

« J— I\7‘/7%¢_§7J3'%[5?§k, ”ﬁ?/ﬁgj'bﬂ'\‘“I\'J’é‘:?’S"‘/?"LTEB(C
£T, YRS MIDBRAHLSZENIRET/ — T v I ZF AR

« JupyterLab THNIE, GUI TDIRIEH ATEE

File Edit View Run Kernel Git Tabs Settings Help

B sample_mecab_word2vec | master C & Terminal 1 X
Amazon SageMaker
master v + remote: Total 37 (delta 13), reused 37 (del
: Unpacking objects: 1008 (37/37), done.
B e ge to co c sh-4.2§ 1s
Git repositories anaconda2 examples README
anaconda3 Nvidia Cloud EULA.pdf SageMaker
sh-4.2$ mv sample_mecab_word2vec/ SageMaker
Search git repo; 1 10} Ceiass it = sh-4.2§ 1s
= g anaconda2 examples README
M README.md anaconda3 Nvidia Cloud EULA.pdf SageMaker
. @ > * sh-4.2$ cd SageMaker/
Name URL ARN Creation Changed(0) sh-4.2$ cd sample_mecab_word2vec/
time v sh-4.2% 1s
[ Untracked(1) ~ corpus.py dicformat.py 1lib LICENSE
" N sh-4.2$ vim README.md
sagemaker- https://git-codecommit.us-east- arm:aws:sagemaker:us-east- Nov 28, B Joynb.checkpolitts/ sh-4.25 git st ] B
handson 1.amazonaws.com/v1/repos/sagemaker- 1:666254511816:code- 2018 16:43 git: 'st’ is not a git command. See 'git --}j
i handson repository/sagemaker-handson uTc The: miost gimilar o s ave

status
reset
stage
stash
sh-4.2$ git status
On branch master
Your branch is up-to-date with 'origin/mast

aws
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e AVAAAFEFBFEHEEEOLEY M7
TR % &1 L Pl EE
o BREIZE, TR X =EIE>BRELERIC
HETIND
. AVRZVREEBEIC, SATHAIILBESE
(5 LTH R
 IRIBZHOEREY, FEZATZIDA Y
A= ILBEDODEBUIEBZFEHTHEL C

T, RIRERz 8t
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PHFEE LUVERS 3 T OREET

e EJLbr>7ILOdU XL, BXU scikit-learn ANDNE T L —LT—I T
IE, instance count Z 2 U EICT 32T, HHMNICOBHFSRIEZEE
L, E17

« HbBEAARI VT MIBRTHREENHDETESIHEDHLD

¢ Eﬁﬁj \/7__7_—(‘3:, 1 \/7__j_|j\]0) /opt/ml/input/config/resourceConfig. json ‘: ’

SageMaker V7R X MEFRZEE T SD T, TNz FIHA

{
"current_host": "alge-1",
"hosts": ["algo-1","algo-2","algo-3"]

}

« SDK 73\5?%7&??5 B%—“:, estimator.fit (wait=False) t 3‘% t ’ ‘) 3 7@
BT ZFLEBWED, /— Ty oho@ERTY a3 7RITHeEE

aws
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NTIN=INTGA—=ZDFa—=_>9

* Estimater @*}J,Hﬁ’ﬂf,ﬁ%‘: hyperparameters ’C§ | 35}33_/(5 X’S’ ‘CF';S L/—C ’ /\"l’
ARBIICKBNTAZODBEIHF 2 —Z 2T ZRITABE

« SageMaker TITDIARTODEZF D 3 JICWy (BEIQ>TTDHEETH )

« A=y hXMUIRIHLBEHICIETERE

tuner = HyperparameterTuner (estimator,
objective metric name,
hyperparameter ranges,
metric definitions,
objective type='Minimize',
max_jobs=9,
max parallel jobs=3,
base tuning job name='hpo-r-byoa-XX')

tuner.fit({'train': 's3://{}/{}/train’'.format(bucket, prefix)})

aws
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https://github.com/aws/sagemaker-python-sdk#sagemaker-automatic-model-tuning

O—AITDTAE

« Tensorflow FD 7 L —LT—0%ZF BT 51553, SageMaker TFE - #
mZRITIREIC, O—AINTRbZTZehAge. A>7F=2/—b
TYIAVRZVRICpUll LTET, BMET R M EITSHICES

« SageMaker L TEITTALDRELLIHEESRENTET 3

« ZFEFI1IC nvidia-docker BE DA VA M= ILDORKEDH D

s T X l‘E%‘j:, ’f‘/Z/}' ‘/1/5'47’7@3 local ‘:j%f:cj’

# training

estimator = Tensorflow(entry point='mnist.py', train instance type='local', train_ instance_count=1)
# inference endpoint
predictor = estimator.deploy|instance type='local'| initial instance count=1)

# batch inference
transformer = estimator.transformer(instance type='local', instance count=1)

aws
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https://github.com/aws/sagemaker-python-sdk#local-mode

2RO gJEBDI-HD Search #EE (R—4)

PILAV XLy, NAN—=INTX—REKE, FET—H, XJFT, a7
BT —HRZRET B EHAEE

BREHEE%Z Accuracy X Loss EDX MU I RXTY —h$3ZCHH]EE

T 7O4INTETILICOWVWT, EOTF7—2hEDLbNIHE LS Linage &
fL—XTBEHAEE

Results: Training jobs
Production variants
(o}
Metric Variant Instance
in eta nam typs

300 00 AllTraffi mlmd.xlarg
100 00 40967

200 00 9930800195081

https://aws.amazon.com/blogs/machine-learning/amazon-sagemaker-now-comes-with-new-capabilities-for-
accelerating-machine-learning-experimentation/

aws
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OAVR—2% > MEEM (H#Esm
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7l o & Bl D2/

BERKEFIZ—TYMNSIYXEITRT—=1) VTR
) —%{EH
NIVT7or EIVRRAMNITIOCTS
TTFI) CCIiA—FRRT—=D2TR)—D
REDAEE
R—=Ty cX MU R, LUTD 2 7E4E
s 1AV ZADAEDFEIF) U TR MR
e HRAZLAKRIIR
27— I TEBZ3ERNELVERDAI VI ZVR
B, 7—ILZU HBEbHE TEE

Variant automatic scaling Leam more [4

Variant name Instance type Current instance count

AllTraffic ml.m4.xlarge 1

Minimum instance count Maximum instance count
1 - 10

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

AwsServiceRoleForApplicationAutoScaling_SageMakerEndpoint

Scaling policy Learn more [4

Policy name
SageMakerEndpointinvocationScalingPolicy

Target metric Target value

SageMakerVariantinvocationsPerinstance 300

Scale in cool down (seconds) Scale out cool down (seconds)
3600 600

Disable scale in

https://docs.aws.amazon.com/sagemaker/latest/dg/endpoint-auto-scaling.html#endpoint-auto-scaling-add-policy

https://docs.aws.amazon.com/ja_jp/autoscaling/application/userguide/application-auto-scaling-target-tracking.html

© 2019, Amazon Web Services, Inc. or its Affiliates. All rights reserved.
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https://docs.aws.amazon.com/ja_jp/autoscaling/application/userguide/application-auto-scaling-target-tracking.html
https://docs.aws.amazon.com/ja_jp/autoscaling/application/userguide/application-auto-scaling-target-tracking.html

AB 7 Xk

- BEOEFILEhZNIC, UTDOLSHIEE%REARE
o AVRAIAIVRAATS
o AVAIAIIA
e UIJIXRMRDDEH
« ITVRKRAY b#bme$/ZL%?w%(Nu > b)) BE
InNdi, 747> MMIT, OJICHT

]
S KUPYE  AYRIVA  AEIYZ W HTTP/1.1 200
& 47 FvAM : Content-Type: ContentType
x-Amzn-Invoked-Production-Variant: InvokedProductionVariant
linear-learner-2018-02-28-02-32-38- Logistic
500 Regression mlm4.xlarge 3 0.8 Body
decision-trees-sample $reeceision ml.c5.9xlarge 3 0.1
sagemaker-tensorflow-py2-cpu-2018- variant-
01-22-11-49-31-334 name-3 mles2xlarge ’ o1

aws
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HesgN1T TS50 >

EROHRTI R RA > he, —EDONATSA1 2 LTERAIRE
RIEBADIY T, PERAOIYTF, BUERDOIYTFE W T
% 9T SageMaker D TR T D ENTET S

BIZIFUATDELSIC, TFRXMZRITEN> T Embedding ALIE THENRT ML
ZHL, PEROITTTUEER & 5(IC3EE

Client l Numeric vector

Category Classification

https://docs.aws.amazon.com/sagemaker/latest/dg/inference-pipelines.html

© 2019, Amazon Web Services, Inc. or its Affiliates. All rights reserved. a S


https://docs.aws.amazon.com/sagemaker/latest/dg/inference-pipelines.html

Elastic Inference IC&d X FIERD R VHEH

 Elastic Inference |&, CPU D&HD EC2 1> XA > XIZ, GPU T ML DO
METOOHDT7 IO L —F%Z DB M TE DHEE
e CPU:* XEY -GPUDY 1 XZHRICHAEHE S Z EHEEE
« BK75% DX NEEHNEAD S
« UTFTDOT7L—LT—TIWIG x

Model name

« AWS enhanced versions of TensorFlow e e e 2076121105 25 45 508
« Apache MXNet (including ONNX) e

Accelerator Type F32 Throughput in TFLOPS F16 Throughput in TFLOPS Memory in GB Flastic Inference Leam more (3

mlLeial.medium |1 8 1 Q\
mld.eial.large 2 16 2 e
mld.eial.xlarge |4 32 4 ——
(e | IEEH
https://docs.aws.amazon.com/AWSEC2 /latest/UserGuide/working-with-ei.html
aws
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SageMaker API ®FIA

« SageMaker SDK (&, T
IT>o=

— YA IV T 1 A DODAEDIHDHDT, EE

7hH iﬁﬁ?é CIEHEDEEL TLIZRL

« ZD=OHERICEVTIZ, AWS SDK % {# > T SageMaker API % E3Z00 <

" EMER

© 2019, Amazo

Il . ‘

VA S R B 7 & B §

n Web Services,

Inc. or

its Affiliates. All rights reserved.
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SageMaker @D 3 BX%(E, ehehfERTHIAREE

Bl 1. 7OF4 I a VERERA VY TLIRICT TICHB5E
2T—Z TN EBEZREL L TOH SageMaker % FI|FHATHE

FH¥ — =25

Bl2: A TLIRICEELGPU VS RAZE->TVWBIEBES
FATLIRATEZBEOETILE AWS EoO4 0> 3 > BEBICT7O4

HEER

fl 3 MEBE2EBICH L TIYR—J R/ — Iy IREBZRHLIEVIGE
BEARED/— Ty %KX T B3EE L LT SageMaker %z Fl|

FF

© 2019, Amazon Web Services, Inc. or its Affiliates. All rights reserved.

aws



Step Functions Ic&d ML 7—2 70—

Step Functions D X 7— kY > 5ld, SageMaker X AWS Glue IZXF L T,

Lambda Z 919 % C & R < EERFZ1TS C D AIRE

« Glue ICK 2 BIULIE — SageMaker TEE — Ny Fifiig — T — B Lo fc—
BEDINA TZA4 %, Y—NLZADRTEIRY 3 Z L HAEE

AWS Step Functions workflow

O &
Ooll d *
AWS Glue s:;:::::er ] D::.‘a o
CloudWatch ‘ ‘ i )
Events ETL ETILEH INY FHER T — 2 I&HN

aws
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https://docs.aws.amazon.com/step-functions/latest/dg/connectors-sagemaker.html

i)

« AVFIYYRMLAYRZVR
- SageMaker DF¥ « 8 - #{HOZ/N— LIS, FIBLEAYRXAEZ Y
ADHEED, RERESL L THEKINDS (REFE1TERE 1 72/7)

« ML:ANAHRXKL—
o« AVAIVRICTRAYFLIEAML—D0OKE
e N—2Z7ItER) —2 3> T, 0.14 USD/GB/H

« F—ARUIES
- BF - HHREHORAVAZVRAIIHITBZIAENT—FOEICIN L TEHESE
e N—2Z74E)—2 3> T, 0.016 USD/GB

aws

© 2019, Amazon Web Services, Inc. or its Affiliates. All rights reserved.



SENXB

SageMaker Example Notebooks
e https://qgithub.com/awslabs/amazon-sagemaker-examples

SageMaker SDK

e https://qgithub.com/aws/sagemaker-python-sdk
 Doc |& https://readthedocs.org/projects/sagemaker/

SageMaker A FFa XV b+

 https://docs.aws.amazon.com/ja |jp/sagemaker/latest/dg/whatis.html

© 2019, Amazon Web Services, Inc. or its Affiliates. All rights reserved.
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https://github.com/awslabs/amazon-sagemaker-examples
https://github.com/aws/sagemaker-python-sdk
https://readthedocs.org/projects/sagemaker/
https://docs.aws.amazon.com/ja_jp/sagemaker/latest/dg/whatis.html

Q&A

BEXATETRDLETEMICOVTIE
AWS Japan Blog [https://aws.amazon.com/jp/blogs/news/] (=T
BRI RECHET. BEBHELFT,

© 2019, Amazon Web Services, Inc. or its Affiliates. All rights reserved.
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Ground Truth ICEK D IRNILF I T—F DIERL

Amazon SageMaker Ground Truth (&, #iBRFEDERT —21ER (77—
D VEMINDB) EEZ Y R—bIBVR—J R —EX
ERCNEICEBINIILENET DD, FERICFEOLIN S T7OEREH,
BEDEWVWIERET— 2Rk, MMEEERICIINE

EfRE0EH, MIEEE, TF XM EEIXTIILIRTICHG

7/ T7T—R—cLTEMUY—X, ftixt) VY — X, Amazon Mecanical Turk @ 3
TE4E 7z ¥ FnlgE

BE SN DITHESZERA LT, 7./ 7—> 3 YA0EBEAK%Z BEL ek

aws
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ML Models in AWS Marketplace

SETELDUNRET DM [ =
%E :E —V } L té— , 7 - b- ‘y l\ 7& l/ Categories v Delivery Methods ~ Solutions ~ MigrationMappigAssistant Your Saved List Partners SellW

Categories All Categories (212 results) showing1-10

1 ZBETHTRIS51TL, o :

Infrastructure Software (28) (

) Cortexica BodyParts Localiser (CPU)

Amazon SageMaker DFE 3

Machinedcamning {212} Detect different body parts within an image

\Y N Y 'E Q ~ W o ~ loT (10)
4 i Cearallfites 41)haptik  Named Entity Recognition
pY W A \ W
\ Vendors = koo | sol aptil
2Ny FHBS 3 T CHIATEE

Chatbot NER: Named Entity Recognition for chatbots

— Perception Health (17)
I

Sensifai (16)

Cloudwick (11) Celebrity Recognition in Videos

I Figure Eight (11) “‘. # % % %% (0) | Sold by Sensifai
2 O O J’X 0) } l/ j J .b\ h a C Persistent Systems (10) - . Celebrity and Famous People Recognition in Videos

Twinword Inc. (8) sensifai

‘ — Fﬁ ~§ @ Modjoul (8)
(S -L\ 7 Botnet Attack Detection

Amazon Web Services (8) Cloudwick

“ I Intel® Al (7) # %% & (0) | Sold by Cloudwick
} L j J A @ % it \ Shaumone Detect the type of botnet attack
Software Pricing Plans

Free (67) . ARe
D I ﬁb st éf%gure Background Noise Classifier (GPU)

# % % %% (0) | Sold by Figure Eight
Software Free Trial

Free Trial (92) This model is trained to recognize if there is any sort of background noise

aws
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J—=brTvoh 5 EMR AD#EH:

« SageMaker D/ — kT W IDSEETFE  nousookinsanc seunas
D EMR ICIERS T B E T, AR oommmmnm

MyNotebook

— —_— S — — /L=
— 1\ I Maximum of 63 alphanumeric characters. Can include hyphens (), but not spaces. Must be unique within your account in an AWS Region.
- [=1] pray Ju

Notebook instance type

=1} ’E‘E iz medium v

1AM role
\ — Notebook instances require permissions to call other services including SageMaker and $3. Choose a role or let us create a role with the
. / I\ \y /r \/ g \/ E @J H# ‘ AmazonSageMakerFullccess [7} 1AM policy attached.
, AmazonSageMaker-ExecutionRole-20171130T07 2608 v

EMR V2 RADBHBZDEEL VPC oo
B g Z);\_lj_ 7‘* \‘/ I\ %*Ei-a— 5 L\Z\g vpc-a73¢50df (10.0.0.0/16) | spark-IM2 v

Subnet - optional

\ \ pS — subnet-0f01db20 (10.0.0.0/24) | us-east-1a Public subnet v
® / I\ / K D Ey D a % 7:_ @ ‘L- , Security group(s) - optional
EMR 2 X&|CIE Livy D1 >R ’
— IVy / ‘ 5g-0e6ff37b (sagemaker-notebook) X

| N ~ [
)L% L/ C l J ,73\ /I\ I\ :5 & L ’ Encryption key - optional
, An encryption key protects your data. Type the ID or ARN of the AWS KMS key that you want to use.
CH<

© 2019, Amazon Web Services, Inc. or its Affiliates. All rights reserved. a S



Airflow Operator Y7R— bk

« Airflow 1.10.1 & D, SageMaker Operator %z 7R — k
- BIZO Airflow IRIBH 5, SageMaker ZFA TN T V% BRI BT
EH & DREEIC

train_op = SageMakerTrainingOperator( # train_config specifies SageMaker training configuration
task_id="'training', train_config = training_config(estimator=estimator,

config=train_config, inputs=your_training_data_s3_uri)

wait_for_completion=True,

dag=dag) # trans_config specifies SageMaker batch transform configuration

trans_config = transform_config_from_estimator(estimator=estimator,
instance_count=1,
instance_type='ml.m4.xlarge',
data=your_transform_data_s3_uri,
content_type="'text/csv')

transform_op = SageMakerTransformOperator(
task_id='transform',
config=trans_config,
wait_for_completion=True,
dag=dag)

https://github.com/aws/sagemaker-python-sdk/blob/master/src/sagemaker/workflow/README.rst

aws
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b E

o RLEStImatOF % % L\ 5 : (\: T\'\ , 6§1t$%| L: :E) ﬂ}l_t_\ End-to-end exemples for dessic RL and resl-worki RLepplications

*  OpenAl Gym / Intel Coach / Berkeley Ray RLLib 7
X BFAICHT, Iensorflow/ MXNet D A>T T % | — T —
%IJ% _g_ 5 o 2: h\ﬂ HE | Environments simulators

« E7c TensorForce X StableBaselines @ & S 7581k, |
FBEZATZVZERALT, BOERDREZF R
B Hoge EEEEm=—aeees e

« UTDLIBY—ILEECER

RL Toolkits that provide RLagent algorithm implementations

[
‘ i RL-Coach RL-Ray RLLib Open Al Baselines
« YIal—%-— !i----l EEEmEE -
«  AWS H'12fH: AWS RoboMaker, Amazon | e ——
Sumerian e pe e

o {thtti2{H: MATLAB and Simulink (11t > X& —

BENE)
15 V8T =3 e
o IRiE: OBenAI Gym, Gym 1 > RA T 1 — X% ’ I

ff > 73218 (Roboschool, EnergyPlus 7 &)

. SageMaker supported Customer BYO

https://qgithub.com/aws/sagemaker-python-sdk/tree/master/src/sagemaker/rl
https://docs.aws.amazon.com/sagemaker/latest/dg/reinforcement-learning.html
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https://github.com/aws/sagemaker-python-sdk/tree/master/src/sagemaker/rl
https://docs.aws.amazon.com/sagemaker/latest/dg/reinforcement-learning.html

RO g JoFEMmo R4t

+  CloudWatch Metrics 2T, &Y 3 7 DIEEZ LT S e hie]
He

* CreateTrainindob API E{TKIC, BEHANTHINSOJICHT
BIEMRFPZIREIACLT, FEDA NI IR ZOTDSEIELT
ARt 93 EHAIRE

« EILrA>7)ILT) X LIE, F1&H Svalidation:cross_entropy D &K 5
BX RO ZXICHILTWLWS

Metrics con
0823
\
Name Regex \!
|va|idamn:=-oss,enmpy #quality_metric: host=\5+, epoch=\5+, validation cross_entropy <loss>=(\5+) | .
train:accuracy #quality_metric: host=\5+, epoch=\5+, train accuracy <score>=(\S+)
train:progress. #progress_metric: host=\5+, completed (\S+) % ! 0804
S squality. metrie: host=\S+, test cross_entropy <lose>=(\§+) o205 =21) s 20 028 30 0335 o340 0388 050 .D”_s,__, - :ni
testaccuracy #quality_metric: host=\5+, test accuracy <score>={\5+) :
testimean_squared_error #quality_metric: host=\5+, test mean_squared_error <loss>=(\5+) —
train:mean_squared_error #quality_metric: host=\5+, epoch=\5+, train mean_squared_error <loss>=(\5+) NiDCRE) Frvnea matks (1) ((RHPHIOPOAN Y |Esomce)
validation:accurac) #quality_metric: host=\5+, epoch=\5+, validation accuracy <score>=[\5¢)
! I e v © Add a math expression @ Statistic: Average v Period: 1Second ¥ Remove all
train:cross_entropy #quality_metric: host=\5+, epoch=\5+, train cross_entropy <loss>=(\5+)
walidationmean_squared_error #quality_metric: host=\5+, epoch=\5+, validation mean_squared_error <loss>=(\S+) & Labsl Dutails Fatistic Period YAxs | Actions.
trainithroughput #throughput_metric: host=\S+, train throughput=(\$+) records/second v @ vasdatoncross_entropy | rawsisagemaker Traninglobs » valkdaton ¢foss_enlropy = TrainingJobhame | Average 1 Second < e

https://aws.amazon.com/jp/blogs/machine-learning/easily-monitor-and-visualize-metrics-while-training-models-on-amazon-sagemaker/
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https://aws.amazon.com/jp/blogs/machine-learning/easily-monitor-and-visualize-metrics-while-training-models-on-amazon-sagemaker/

FEH g JOFEMm

- FBI3TOETFTHOOJIE, T CloudWatch Logs (cHAI N3
- BEAVTFHZESHEIE, FERAOICELIEHDDEDEE

CloudWatch Logs ICX 513

e EFILEEMEZHFIZ, IARTOJICHALT, heh5E:

CloudWatch > Log Groups » Streams for faws/sagemaker/TrainingJobs

Create Log Stream Delete Log Stream

Filter: = |Log Stream Name Prefix x

Log Streams

. xgboost-single-machine-regression-2018-01-10-05-24-53/algo-1-1515562124
xgboost-single-machine-regression-2018-01-10-05-24-52/algo-1-1515562109
xgboost-single-machine-regression-2018-01-10-05-21-21/algo-1-1515561899
tensorboard-example-2018-01-16-13-38-16-318/algo-2-1516110122
tensorboard-example-2018-01-16-13-38-16-318/algo-1-1516110122
sagemaker-tensorflow-py2-cpu-2018-01-17-02-01-20-582/algo-1-1516154695
sagemaker-tensorflow-py2-cpu-2018-01-17-01-56-00-319/algo-1-1516154380
sagemaker-tensorflow-py2-cpu-2018-01-17-01-24-43-028/algo-1-1516152503
sagemaker-mxnet-py2-gpu-2018-01-10-02-00-42-508/algo-1-1515549902
sagemaker-mxnet-py2-gpu-2017-12-15-01-06-31-749/algo-1-1513300180

© 2019, Amazon Web Services, Inc. or its Affiliates. All rights reserved.

Filter events

Time (UTC +00:00)

2018-01-10

05:30:11
05:30:12
05:30:12
05:30:12
05:30:12
05:30:12
05:30:12
05:30:12
05:30:12
05:30:12
05:30:12
05:30:12
05:30:12
05:30:12
05:30:12
05:30:12
05:30:12
05:30:12
05:30:12

No older events found at the moment. Retr
Arguments: train
[2018-01-10:05:30:11:INFO] Running standalone xgboost training.
[2018-01-10:05:30:11:INFO] File size need to be processed in the nod:
[05:30:11] S3DistributionType set as FullyReplicated
[05:30:11] 2923x3 matrix with 23384 entries loaded from /opt/ml/input
[05:30:11] S3DistributionType set as FullyReplicated
[05:30:11] 626x3 matrix with 5008 entries loaded from /opt/ml/input/d:
[05:30:11] src/tree/updater_prune.cc:74: tree pruning end, 1 roots, 30
[0]#011train-rmse:8.12873#01 1validation-rmse:7.89999
[05:30:11] src/tree/updater_prune.cc:74: tree pruning end, 1 roots, 32 |
[1]#011train-rmse:6.644 7401 1validation-rmse:6.42765
[05:30:11] src/tree/updater_prune.cc:74: tree pruning end, 1 roots, 44
[2]#011train-rmse:5.48553#01 1validation-rmse:5.27792
[05:30:11] src/tree/updater_prune.cc:74: tree pruning end, 1 roots, 40 1
[3]#011train-rmse:4.59102#01 1validation-rmse:4.3968
[05:30:11] src/tree/updater_prune.cc:74: tree pruning end, 1 roots, 48 «
[4]#011train-rmse:3.89811#01 1validation-rmse:3.7 1958
[05:30:11] src/tree/updater_prune.cc:74: tree pruning end, 1 roots, 48
[5]#011train-rmse:3.35896#01 1validation-rmse:3.19781
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PIPE E— RICE DT — 2D RE5MIAH

- BEEDT—IHHIAHTLEIE, UATD 2 EELDH S
e FILE: 2EAHDT—AZ IANTEHA U AZVRICOAE—
 PIPE: ZERHDT—3%, RERIAIVIJTHRERIATIIT S3API
BETA M) —LE L THE
« UTDIHZEIE, PIPE E—RZFESCETNT A=YV RAT7 Y IHERF TS
2

« Tensorflow 7L —L7J—2 T TFRecord 7 #—~Y v b T —42%I[/S &
=3

(S

e MXNet 7L—LTJ—2TRecordlD 74— b TF—2EZFES & =

« Chainer & U PyTorch IC1E, EEEDKSBARNERT A—< v bHE
FELABWE®, PIPEE—RICEZEEREOBREZRITHCLIEFTETAL
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SageMaker Neo IC& D ETFIDOAVNATI

« Neo IC&D, SageMaker TEE L-ET /L%, #HBRREBICRELINTF
TOYNAILT BT EHAREEIC

o RO —>aigN—Z 74688, AL dY, 7A4ILS Y RO

- OAVNAILY 3 7BEROF AR ITEN

MIinT L—LT—7 XNIinTZy b7 #x—L4

« TensorFlow « ECQ21>RAAZ>R (c4/5 m4/5, p2/3)
* Apache MXNet « Jetson TX1/2

 PyTorch  DeeplLens

* ONNX » Raspberry Pi 3 Model

 XGBoost

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

tF¥alrqr B2 T3472RX

A

FREHBD aTICEWVWT, T3 /INFX—FL L TKMSkey ID 15
TS LT, SSE-KMS % F|FHrI&E
* CreateTrainingJdob /
* CreateEndpointConfig
« UTDHD%EITARTESILAEE
- FEROAHNT—H
s FERAVAZVA, BLUVIVRRAV M VAZVADAKL—D
- NYTFHREBEOARNT—2Z
« Cloudtrail {XF 58 &
« PCIDSS & & U HIPPAIZ X IGE &

https://aws.amazon.com/about-aws/whats-new/2018/01/aws-kms-based-encryption-is-now-available-in-amazon-sagemaker-training-and-hosting/
https://aws.amazon.com/about-aws/whats-new/2018/01/aws-cloudtrail-integration-is-now-available-in-amazon-sagemaker/
https://aws.amazon.com/about-aws/whats-new/2018/01/amazon-sagemaker-achieves-pci-dss-compliance/
https://aws.amazon.com/about-aws/whats-new/2018/04/access-amazon-vpc-resources-for-training-and-hosting-with-amazon-sageMaker/
https://aws.amazon.com/about-aws/whats-new/2018/05/Amazon-SageMaker-Achieves-HIPAA-Eligibility/
https://aws.amazon.com/jp/about-aws/whats-new/2018/06/amazon-sagemaker-inference-calls-are-supported-on-aws-privatelink/

aWws
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https://aws.amazon.com/about-aws/whats-new/2018/01/amazon-sagemaker-achieves-pci-dss-compliance/
https://aws.amazon.com/about-aws/whats-new/2018/01/amazon-sagemaker-achieves-pci-dss-compliance/
https://aws.amazon.com/about-aws/whats-new/2018/01/amazon-sagemaker-achieves-pci-dss-compliance/
https://aws.amazon.com/about-aws/whats-new/2018/04/access-amazon-vpc-resources-for-training-and-hosting-with-amazon-sageMaker/
https://aws.amazon.com/about-aws/whats-new/2018/05/Amazon-SageMaker-Achieves-HIPAA-Eligibility/
https://aws.amazon.com/jp/about-aws/whats-new/2018/06/amazon-sagemaker-inference-calls-are-supported-on-aws-privatelink/

ttXxal) 7o BEBETOESG

+ SageMaker & S3 DT —2EEIL, IRNTSIVPCIY RARALY MEHTIT
D C th\jﬁb

« FECaTDODAHANICEITZSS3T7IOER
- FHEEETINZTOACTBEDS3 T7I/ER
- SageMaker @ API |, 9T PrivateLink #HT17>5 C & A AJ&E
« SageMaker Notebook Endpoint
« SageMaker Service API
« SageMaker Runtime API

https://aws.amazon.com/blogs/machine-learning/direct-access-to-amazon-sagemaker-notebooks-from-amazon-vpc-by-using-an-aws-privatelink-endpoint/
https://aws.amazon.com/about-aws/whats-new/2018/04/access-amazon-vpc-resources-for-training-and-hosting-with-amazon-sageMaker/
https://aws.amazon.com/jp/about-aws/whats-new/2018/06/amazon-sagemaker-inference-calls-are-supported-on-aws-privatelink/
https://aws.amazon.com/about-aws/whats-new/2018/08/amazon-sagemaker-apis-supported-on-aws-privatelink/
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https://aws.amazon.com/about-aws/whats-new/2018/04/access-amazon-vpc-resources-for-training-and-hosting-with-amazon-sageMaker/
https://aws.amazon.com/about-aws/whats-new/2018/04/access-amazon-vpc-resources-for-training-and-hosting-with-amazon-sageMaker/
https://aws.amazon.com/jp/about-aws/whats-new/2018/06/amazon-sagemaker-inference-calls-are-supported-on-aws-privatelink/
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