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from sagemaker.tensorflow import TensorFlow In [8): | mnist_sstimator.fit(training_data_ur)
| aceholder is deprecated. Please use tf.compat.v] I"‘.-'u:'-""l-:‘:fl ler inste
mnist estimator = TensorF[ow(entry point:'mnist_py" WOBZ8 14:00:47.032024 140424720971 520 training.py:181] 1
- - odel. Your training jobr will not save any model files to 53.
rOle=rOle, For details of how to construct your training script see:

https:/fgithub.com/aws/ sagemaker-python-sdk/trea/master/src,
sorflow-script

train_instance_count=2,
train_instance_type='ml.p2.2xlarge’,
train_max_run = 5000,
train_use_spot_instances=True,
train_max_wait = 7200)

2019-08-28 14:00:53 Uploading - Uploading generated training m
SAIaE siag job completed

Training seconds: 1544
Billable seconds: 620
Managed Spot Training savings: 59.8%

https://aws.amazon.com/jp/blogs/aws/managed-spot-training-save-up-to-90-on-your-amazon-sagemaker-
training-jobs/

aws
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elass MLP(chainer.Chain):z

if

def init (self, n_units, n_out):
super({MLP, self)._ imie_ ()

def call (self, x):
hl = F.relu(self.ll(x))
h? = F.relu(self.l2{hl)})
return self.l3i(h2)

_ nama_ =="_ main_

parser = argparse.ArgumentParser()

parser.add argument(’'--epochs’, type=int, default=50)

parser.add argument(’'--test’, typesstr, default=os.environ|’'SM_CHANNEL_TEST'])
args, _ = parser.parse_known_args()

train_data = np.load{os.path.join{args.train, 'train.npz'))['images’]

@ w

model = L.Classifier(MLP(l000, 10})

optimizer = chainer.ocptimizers.Adam()

optimizer.setup(model)

trainer.run()

serializers.save_npz(os.path.join{args.model dir, 'model.npz’), model)

£ model fnimodel dirj:

model = L.Classifier(MLE(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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SageMaker Python SDK IC X % T
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from sagemaker.chainer.estimator import Chainer

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

train_instance count=1, fit() ZR1TID L, BELICAVRE
train_instance type='ml.p2.xlarge') YZAMILB EHD, BEI NI Chainer
AV TFZEHARAH, S3T—2%ZFE>T
chainer estimator.fit({'train': train input}) 2RI ERTID

predictor = estimator.deploy(initial instance count=1,

instance type='ml.m4.xlarge') EEIED D75, deploy() XV W R%E
M, ERTIYRART Y FHMERT
response = predictor.predict(image data) N3. predict() TEERICHRZ MR

L,
Be

transformer = estimator.transformer(instance count=1,
instance type='ml.md.xlarge’)

transformer.transform(test data, Ny FHEER I N By

content_type- text/csv ) TEIT. 3N 5HKT—ZEHMAAT,

HERIERD S3ICT 7 7ILES
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SageMaker EJL k1> 77 )L 1) X Ly
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Linear Learner
XGBoost

PCA

k-means

k-NN

Factorization Machines
Random Cut Forest

LDA (Latent Dirichlet Allocation)

HO
HO

&L

&L
Ho
Ho
=L
Ho

S
XGBoost, Afg7—R kW) —

(eXtreme Gradient Boosting)

Iﬁiﬁj\ﬁﬂﬁ (Principal

Component Analysis)
KA

K5 7&

(e dlbay:E

robust random cut tree

ERRIEETET L

7 - BlRBEDDH
P - BlRB DD

RTTHR

OZRBAN) Y
OZREA) Y
LaX>r, B, 9%
BRI 7T — 4 D BB
rEYIETIL

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

Semantic Ho
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HSASEE seq2seq Hb
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Blazing text AN
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Object2Vec »hh

iSET] DeepAR Forecasting HO

FEERE  IP Insights L

ResNet

SSD (Single Shot multibox
Detector)

FCN, PSP, DeepLabV3
(ResNet50, ResNet101)

Deep LSTM
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Word2Vec
Text Classification
Word2Vec —f&gR 7 ~IL1E

Autoregressive RNN
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Image Classification

e ILSVRC 2015 TS L 7-ResNet |- & 2 EfEE L EIREEE
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¢ AVRIVABEIEET DEITT, 7FENICICEHITTED

from sagemaker.estimator import Estimator

estimator = Estimator(container, ZILIA)ZLICHIGLEa > T
train instance count=1l,
train instance type='ml.cd4.xlarge')

estimator.fit({'train': s3_train data}) Z=EH (D317
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Pricing Information

SaQEMaker: \/ \/ _)l/ b SDK, AWS MM1ﬂ;Tw£mpmm:um;mew:mmtmm”umm:mmmumm:mmn
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» SageMaker THR—hFLTWBTIL—LT—T—

SageMaker container

HR—bN= 3>
Deep [earning TensorFlow Legacy mode: 1.4.1, 1.5.0, 1.6.0, 1.7.0, 1.8.0, 1.9.0,
1.10.0
Script mode: 1.11.0, 1.12.0, 1.13.0
Chainer 4.0.0,4.1.0,5.0.0
PyTorch 0.4.0,1.0.0,1.1.0
MXNet 0.12.1,1.0.0, 1.1.0, 1.2.1, 1.3.0, 1.4.0, 1.4.1.
ML scikit-learn 0.20.0

https://qgithub.com/aws/sagemaker-python-sdk/tree/master/src/sagemaker
TensorFlow  https://github.com/aws/sagemaker-python-sdk/tree/master/src/sagemaker/tensorflow

Chainer: https://qgithub.com/aws/sagemaker-python-sdk/tree/master/src/sagemaker/chainer
PyTorch: https://github.com/aws/sagemaker-python-sdk/tree/master/src/sagemaker/pytorch
MXNet: https://qgithub.com/aws/sagemaker-python-sdk/tree/master/src/sagemaker/mxnet

Sklearn: https://qgithub.com/aws/sagemaker-python-sdk/tree/master/src/sagemaker/sklearn

aws
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https://github.com/aws/sagemaker-python-sdk/tree/master/src/sagemaker
https://github.com/aws/sagemaker-python-sdk/tree/master/src/sagemaker/tensorflow
https://github.com/aws/sagemaker-python-sdk/tree/master/src/sagemaker/chainer
https://github.com/aws/sagemaker-python-sdk/tree/master/src/sagemaker/pytorch
https://github.com/aws/sagemaker-python-sdk/tree/master/src/sagemaker/mxnet
https://github.com/aws/sagemaker-python-sdk/tree/master/src/sagemaker/sklearn

TensorFlow

Using TensorFlow with SageMaker Python SDK
https://sagemaker.readthedocs.io/en/stable/using tf.html

TensorFlow SageMaker Estimators and Models

https://github.com/aws/sagemaker-python-
sdk/tree/master/src/sagemaker/tensorflow

SageMaker TensorFlow containers repositories here:
Training: https://github.com/aws/sagemaker-tensorflow-container
Serving: https://github.com/aws/sagemaker-tensorflow-serving-container

© 2019, Amazon Web Services, Inc. or its Affiliates. All rights reserved. aws
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https://github.com/aws/sagemaker-tensorflow-serving-container

PyTorch

Using PyTorch with SageMaker Python SDK
https://sagemaker.readthedocs.io/en/stable/using pytorch.html

PyTorch SageMaker Estimators and Models
https://github.com/aws/sagemaker-python-
sdk/tree/master/src/sagemaker/pytorch

SageMaker PyTorch containers repositories
https://github.com/aws/sagemaker-pytorch-container

aws
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1 RAZV ABDBERBE A > T Fal7IERER

. FBEAPIANOU IRk TYREZVRZLTE
1A VRE Y A EISE

estimator = TensorFlow(entry_point="train.py’,
train_instance_type='ml.p3.2xlarge’,
train_instance_count=2,

)

- FPTJ— FRDEZE (F: TensorFlow THorovodZ% F )

O— RBEE&IESEESE
opt = tf.train.AdagradOptimizer(0.01 * hvd.size()) WIS TEL RELRDH B

opt = hvd.DistributedOptimizer(opt)
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1 Cha I ner esti mator *}Jﬁﬁ'fl_’,@ |;%_z ‘: from sagemaker.chainer import Chainer

hyperparameter Z 38 estimator = Chainer(entry_point="mnist.py",
role=role,
- framework_version="5.0.0",
2. hyperpa rameter_ranges ICHRER train_instance_count=1i, |
. ° o= _ o= g train_instance_type="ml.m4.xlarge’,
L 7'-._ L\/\’r IN—/\7Z >( & %E"Jb hyperparameters={'epochs': 30, 'batch-size': 256})

B i3 X b TEEEE

hyperparameter_ranges = {'Ir": ContinuousParameter(0.001, 0.1),
'batch-size': CategoricalParameter([32,64,128,256,512])}
N AN » B
3. Tuner>a J%3ExE,

tuner = HyperparameterTuner(estimator,

Hyperparameter_rangesX &i&E1t objective_metric_name,
< o 2 hyperparameter_ranges,

U) E E,\J t 73‘ 5 >( I\ U 7 Z %ﬂ:—&? metric_definitions,

5 max_johs=9,

max_parallel_jobs=3,
objective_type=objective_type)

4. fit() T IZ& BHPO
OaTdRXRF— k.
https://qgithub.com/aws/sagemaker-python-sdk#sagemaker-automatic-model-tuning

https://aws.amazon.com/jp/blogs/news/amazon-sagemaker-automatic-model-tuning-becomes- aws
nyore Sefficientawithiwaimsstarffofeyperparameter-tuning-jobs/

tuner.fit({'training': inputs})



https://github.com/aws/sagemaker-python-sdk#sagemaker-automatic-model-tuning
https://aws.amazon.com/jp/blogs/news/amazon-sagemaker-automatic-model-tuning-becomes-more-efficient-with-warm-start-of-hyperparameter-tuning-jobs/
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1. Notebook Instance D+ TFE - #HZ 17O

TN T DR, DockerD5FE - #fm1 V AFA VA ZILb EIT3
BFR DN R L

train_instance_type=‘local’ £ 9 %, Notebook Instance D1 > X
ROAYA I 5T /NNy ITHEICEHDES

2. A2 7L = XIRIEFTSageMakerz #H 9

Docker, AWS SDK, SaceMaker Python SDK -1 > X k—JL
SageMakerDFH - #iwm> 3 7 ZEIT0J8E
FTLIRED/INA T ) w K7 SageMakerIRIZEHDMER TE %
train_instance_type='local’' TO— AL TCEE % E1T

https://aws.amazon.com/jp/blogs/news/sagemaker from onpremises/
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deploy() ZMERZITTI Y KR Y b ZBRTE. APIT—/\IERI(C
B9 31EEISFAE

Web APIOURLAYHETIMN. URLICU VI A M EZXDECHBF TS
T RARA Y MEFHFRIFEELDDD

Iy KRRy RERE
Al URL
chainer-ssd=2019- https://runtime.sagemaker.us-west-
Z2.amazonaws.com/endpoints/chainer-ssd-2019-
ARN Jinvocations
APl D 4

arn:aws:sagemaker:us-west-
2:373011628954:endpoint/chainer-ssd-2019-
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e ZAAYVRTZOYDGPU IZTICEBIcEBIEINTED. HRICITIASTITS
e WYIRGPU Y —X%CPUICEEEDITD L T, EXe

c5.large wL 230 msec $0.085
c5.large eial.medium 46 msec $0.22
p2.xlarge wL 42 msec $0.90

https://aws.amazon.com/jp/blogs/news/amazon-elastic-inference-gpu-powered-
deep-learning-inference-acceleration/

aws


https://aws.amazon.com/jp/blogs/news/amazon-elastic-inference-gpu-powered-deep-learning-inference-acceleration/

Amazon Elastic Inference

e HEERICELEIX FOGPUEEEID 7oL —> 3%, CPUDEC LT
SageMaker 1 > XA > X|ZHEA. DLETIX b %ERK75%HIE

- MHAERIE
Accelerator type TFLOPS TFLOPS Memory in GB
FP32 throughput FP16 throughput
ml.eial.medium 1 8 1
ml.eial.large 2 16 2
ml.eial.xlarge 4 32 4

https://docs.aws.amazon.com/sagemaker/latest/dqg/ei.html

aws
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Git RS ICL Y LRI P D LDEERFED AEE

« SageMaker ETGit LRI MU ZEFRKL THLZET, /—F
Ty A AR ZFBNRFIC clone B

« Amazon SageMaker Python SDK TZE/HKX T4 > 73 BRI
Gt URY bPUA BRI YT b ZBEEIEEARIC

git _config = {'repo': 'https://github.com/awslabs/amazon-sagemaker-examples.git',
‘branch': 'training-scripts'}
estimator = TensorFlow(entry_point="train.py"',
source_dir="'char-rnn-tensorflow’,
git_config=git_config,
train_instance _type=train_instance_type,
train_instance count=1,
role=sagemaker.get execution role(), # CO/—FF v T#ERAL
framework_version='1.13",
py_version="py3',
script_mode=True)

https://aws.amazon.com/jp/blogs/news/qgit-integration-now- aws
© 2019, Amazon Web Services, Inc. or its Affiliates. All rights reserved. availa ble-for-amazon-saqemaker-pvthon-sdk/
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https://aws.amazon.com/jp/blogs/machine-learning/amazon-
sagemaker-now-comes-with-new-capabilities-for-accelerating-
machine-learning-experimentation/?ncl1=h_ls
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AWS Step Functions

e JSONR—XDEEBTAT—IMIY %M TETEAIIYVHR—IRT—ERX
« AWSLambdaZIZU® & L&Y —E XX
e CloudWatch Event TR P a—I)LE{TRARY K MY H—H'E

AIHE

[ BN E

Amazon CloudWatch AWS Lambda Amazon SageMaker AWS Lambda (Amazon SageMaker)
Events
(Schedule / event

trigger)
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Apache Airflow X35

« Airflow 1.10.1 £ Y SageMaker Operator = HR~— k

« BEFD Airflow IRIED b SageMaker A T/XA 75 A > % {52 ] B2

AirflowY — /S TDERTE

Airflow D Operator ZF|A L T SageMakerODAPlT
DAG TNA F 51 V2 EH FE - HEERDREER
train_op =

SageMakerTrainingOperator(...)
transform_op =

SageMakerTransformOperator(...)

train_config = training_config(...)

trans_config

)

transform_op.set_upstream(train_op)

=transform_config_from_estimatorf(...

FHE

B

= SageMaker
Affd

aws



BREE /N1 774 y2FnXiE

¢ 2018&FDre:lnventT. X - FE - I T 3EARE B B3HEEIC
MR T, IRYITPRETILERZE HR— b

« NAT54 202z EET 5EEDENM

(o % A K|

SR> T R ETILEH TS

aws



Amazon SageMaker Neo

« Tensorflow X PyTorch BEDETILZ. EC2 1> RXR > XX Greengrass 7 /\
T RALETERICEETSLDICEHRTSZIH—EX

« fEERDDeep Learning 7 L — LT —2H 500MB-1GB FZEE TdH 2 DI L«
Amazon SageMaker Neo Runtime /% 1MB 12E

« Apache Software License T 0SS ¢ L TIREFE

+ [
— - —t- i o
O = i 1
TersorFlow i “\:\: f’:’::-“\ Fl [1.
b QN+ e oL, B S
] g 3 Sq Wi it Q. ™
PyTarch i \ﬁ// \ A A NG
4 __o'a S Bl Y A \-_.-")l
nGBoost 5 'I";!i;:lﬂﬂ
Traim and tunse the madel Choaose target ageMaker Neo Woid can then deploy yousr
3 . wiing Amaron Sagetlaker hardware platform SageMaker Heo will aptimize medels on the cloud
h.:Lﬁ'&M!-imﬂgr:lnw‘i::‘: the trained model for the or at the edge

targit hardware platform
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SageMaker Python SDK (C & % Neo #]

DR

mnist_estimator = TensorFlow(

mnist_estimator.fit(inputs)

C5[ (- &1k

framework_version='1.11.0")

optimized_estimator = mnist_estimator.compile_model(
target_instance_family="ml_c5', input_shape={'data":[1, 784]},
output_path=output_path, framework="tensorflow’,

entry_point="mnist.py', role=role, framework_version='1.11.0’,
training_steps=1000, evaluation_steps=100,
train_instance_count=2, train_instance_type="ml.c4.xlarge’)

e optimized_predictor = optimized_estimator.deploy(
G277 Raq initial_instance_count = 1, instance_type = 'ml.c5.4xlarge’)

© 2019, Amazon Web Services, Inc. or its Affiliates. All rights reserved.
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SageMaker Python SDK (C & % Neo #]

DR

mnist_estimator = TensorFlow(

mnist_estimator.fit(inputs)

C5[ (- &1k

framework_version='1.11.0")

optimized_estimator = mnist_estimator.compile_model(
target_instance_family="ml_c5', input_shape={'data":[1, 784]},
output_path=output_path, framework="tensorflow’,

entry_point="mnist.py', role=role, framework_version='1.11.0’,
training_steps=1000, evaluation_steps=100,
train_instance_count=2, train_instance_type="ml.c4.xlarge’)

e optimized_predictor = optimized_estimator.deploy(
G277 Raq initial_instance_count = 1, instance_type = 'ml.c5.4xlarge’)
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HTITS C&h'Elge
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- FHEEBETINETIOACTBIEDSI T7IER
« SageMaker M API (£ T PrivateLink 2 T{T>5 Z ¥ H'AJ&E
« SageMaker Notebook Endpoint
« SageMaker Service API
« SageMaker Runtime API
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Reference

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

SageMaker SDK

https://github.com/aws/sagemaker-python-sdk
(Doc [& C B 5: https://readthedocs.org/projects/sagemaker/)

SageMaker ATV FF a2 X2k
https://docs.aws.amazon.com/ja_jp/sagemaker/latest/dg/whatis.html

EIW$
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Reference

Amazon SageMaker PyTorch container
https://github.com/aws/sagemaker-pytorch-container

Amazon SageMaker PyTorch estimator

https://github.com/aws/sagemaker-python-sdk/tree/master/src/sagemaker/pytorch

Using PyTorch with the SageMaker Python SDK
https://sagemaker.readthedocs.io/en/stable/using pytorch.html
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