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from sagemaker.tensorflow import TensorFlow

mnist_estimator = TensorFlow(entry_point="mnist.py’,
role=role,
train_instance_count=2,
train_instance_type='ml.p2.2xlarge’,

train_use_spot_instances="True’,

train_max_run = 5000, [
train_max_wait = 7200)

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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SageMaker Python SDK [2&5
FE-HERD RN

from sagemaker.tensorflow import TensorFlow

tf_estimator = TensorFlow(entry_point="tf-train.py”,
role="SageMakerRole",
train_instance_count=1,
train_instance_type="ml_p2.xlarge”,
framework_version="1.12",
py_version="py3")

tf_estimator.fit("s3://bucket/path/to/training/data*”)

instance_type=“ml.c5.xlarge”,
endpoint_type="tensorflow-serving")

input = {"instances": [1.0, 2.0, 5.0]}
result = predictor.predict(input)

predictor = tf _estimator.deploy(initial_instance count=1,

© 2019, Amazon Web Services, Inc. or its Affiliates. All rights reserved.
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SageMaker FB>FFLRIREHE S3

Amazon S3 Amazon SageMaker
S3 location RIBEZH Y [E]
s3://<bucket>/<prefix>/train m=p SM_CHANNEL_TRAIN Jopt/ml/input/data/train
s3://<bucket>/<prefix>/test ==p SM_CHANNEL_TEST /opt/ml/input/data/test
S3://<bucket>/<job_name>/model.tar.gz ~ <€=SM_MODEL DIR /opt/mi/model

S3://<bucket>/<job_name>/output.tar.gz €= SM_OUTPUT_DATA DIR  /opt/ml/output/data
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‘L\b diagnosis pelvic_incidence  pelvic_tilt lumbar_lordosis_angle sacral_slope pelvic_radius degree_spondylolisthesis
EBS % 16 I B i i w ?'!: gE D I Hb count  310.000000 310.000000 310.000000 310.000000 310.000000 310.000000 310.000000

mean 1161290 50496653  17.542822 51030030 42053831  117.020855 26206604
std  0.884352 17.236520  10.008330 18.554064  13.423102 13.317377 37.550027
50%  1.000000 52691038  16.357689 49562308 42404912  118.268178 11.767934

A - ~
H U I l N u m 75%  2.000000 72.877696  22.120395 53.000000 52695888  125.467674 41.287352
] max 2.000000 129.834041 49.431864 125.742385 121.429566 163.071041 418.543082
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Amazon SageMaker THR— L TWBIL—LT—V—K

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, 1.14.0
RL: Coach 0.10.1, 0.11.1 with TF 0.11.0

Chainer 4.0.0,4.1.0,5.0.0
PyTorch 0.4.0,1.0.0,1.1.0,1.2.0
MXNet 0.12.1,1.0.0,1.1.0,1.2.1,1.3.0,1.4.0, 1.4.1
RL: Coach 0.10.1, 0.11.1
ML scikit-learn 0.20.0
SparkML serving Spark 1.1 (MLeap version — 0.9.6)

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

Chainer: https://github.com/aws/sagemaker-python-sdk/tree/master/src/sagemaker/chainer Ny =
PyTorch: https://github.com/aws/sagemaker-python-sdk/tree/master/src/sagemaker/pytorch % 2019103290
MXNet: https://github.com/aws/sagemaker-python-sdk/tree/master/src/sagemaker/mxnet

Sklearn: https://github.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/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
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estimator = TensorFlow(entry _point="train.py’,

train_instance_count=2,

)

train_instance_type='ml.p3.2xlarge’,

1UREVRARATL
1R AW ZIETE

F8O— RROEZE (F: TensorFlow THorovod %z F )

opt = tf.train.AdagradOptimizer(0.01 * hvd.size())
opt = hvd.DistributedOptimizer(opt)
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1. Chainer estimator #JEA{L DRI
hyperparameter % }57E

2. hyperparameter_ranges |CIR3E
L7 WA IN—INT X — 3 % &
EE7=I1x) X FTEHRIEE

3. Tuner 3 J %357,
Hyperparameter_ranges¥&iE1t,
DEHNERBRBZAMNIVAZERT
%

4. fit() T IC& BHPO
oaJRA—Fh.
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- aWS
efficientwith-war - start-of-hypéefpararetér taming-jobs/



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 M L TEE - #HEZITO

e TNYIDER, DockerhoFE « #HiFmT >V AX 2V A%ZiLb LTS
BFRA DV DR L
e train_instance_type=‘local’ £ 9 %, Notebook Instance - > X
RAGA =T N\ ITREICEHDES
2. F>FL I RIFETSageMakerz#h' ¢

e Docker, AWS SDK, SageMaker Python SDK Z#-1 > X b—JL
SageMakerDFE - #im> 3 7 ZEIT0J8EE

« FVTFLIRED/NA T w R7ESageMakerIRIBHMER T E 3
e train_instance_type=‘local_gpu’ TO—AJLGPUTEY %= X£1T

https://aws.amazon.com/jp/blogs/news/sagemaker from onpremises/
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G4 (NVIDIA T4 Tensor Core GPU)

e GPUDBLARNILDY I I T7 AT VICTIVCRTINERHB.
BRDME. A7V hMEH. #HEIT OO Y, BEIEERM. = atln
EWSTeBMEZ 7 S r—2 3> 07 701078 IC&E1t

R5 (Intel® Xeon® X4 — 3> JJL (Cascade Lake) 7Ot v %)

e XEVEOAVEa—FTaVIDEHICEDW . BYIBTA D1 R
HAURCED BEHRDPOARXMZHIRATESLDICT S, EBS &L
IN—XA MDY R—FrZEATXAETREILTI >V AZR

https://aws.amazon.com/jp/about-aws/whats-new/2019/10/amazon-sagemaker-supports-g4-r5-
instances-real-time-inference/
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Amazon EC2 G4 Instances

Instance Size

g4dn.xlarge
g4dn.2xlarge

Single GPU

VMs g4dn.4xlarge
g4dn.8xlarge
g4dn.16xlarge
g4dn.12xlarge

Multi GPU VMs

g4dn.metal**

vCPUs

16
32
64

48

96

Memory
(GB)

16

32

64
128
256

192

384

GPU

https://aws.amazon.com/ec2/instance-types/g4/

Storage
(GB)

125

225

225
1x900
1x900

1x900

2x900

Network
Bandwidth
(Gbps)

Up to 25

Upto 25

Upto 25
50
50

50

100

EBS
Bandwidth
(GBps)

Upto 3.5
Upto 3.5
Upto 3.5

14

X% 2019F10829HK =

On-Demand
Price/hr*

$0.526
$0.752
$1.204
$2.176
$4.352

$3.912

Coming
soon

1-yr
Reserved
Instance
Effective
Hourly*
(Linux)

$0.316
$0.452
$0.722
$1.306
$2.612

$2.348

Coming soon

3-yr Reserved Instance
Effective Hourly*
(Linux)

$0.210
$0.300
$0.482
$0.870
$1.740

$1.564

Coming soon

aws
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CPUAT VAR 8% GPUT727t35L—F

e XAVRTZOYDGPU IZEICFLEICEBELINTED., HRICITAZTTETS

« WYIHAGPU )Y —X%ZCPUICBEEDITSH L T, E17
c5.large wL 230 msec $0.085
c5.large eial.medium 46 msec $0.22
p2.xlarge AN 42 msec $0.90

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

aws
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Amazon Elastic Inference

-3

RMICELIEEIX NOGPUBREBI D 77t L —3>%, CPUDEC2 LT
SageMaker 1 > X2 > XA, DL E{TOX b & RA75%HI

AT &

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

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

aws
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e SageMaker £ T Git LIRUM)ZEZEFRKLTHLIET, /—FITVI1Y
AR AEEFIZ clone &b

e Amazon SageMaker Python SDK TH&E/TRX T4 3 HFR(Z Git 1)
RORIMNBRI) ThEEEIEEREEIC

'branch': 'training-scripts'}

https://aws.amazon.com/jp/blogs/news/git-integration-now-available- aws
for-amazon-sagemaker-python-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/?ncl=h Is
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AWS Step Functions

¢« JSONR—RXDEBTRT— YU %ZEMTETEINYR—T FH—E
A
« AWSLambda ZIZL® & LIc&EH —E R ICH I

e CloudWatch Event TRXT o a—J)LE{TeAIR>V MY H—H0]8E

Amazon CloudWatch AWS Lambda Amazon SageMaker AWS Lambda (Amazon SageMaker)
Events

(Schedule / event
trigger)
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Apache Airflow % it

o Airflow 1.10.1 &Y SageMaker Operator ZH~R—k
o BETED Airflow IRIEM 5SageMaker ZIEA TINA TS5A & L0 &E

AirflowH—/\TD R E
Airflow ® Operator ZFJA L T

SageMaker®APIT
DAG TNA T S1>VZER

FE - HROFEIEK —
train_op =

SageMakerTrainingOperator(...)
transform_op =

SageMakerTransformOperator(...)

train_config = training_config(...)

trans_config
=transform_config_from_estimator(...)

=A.
transform_op.set_upstream(train_op) *E ald

SageMaker

aws
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Amazon SageMaker Neo

« Tensorflow ¥ PyTorch R DETI)L%Z. EC2 1> XX > XX Greengrass 7 /\
1 RALTERICEETSLDICEHRTSZIH—EX

o EXDDeep Learning 7L —LT—2H' 500MB-1GB I2E TH B DX L«
Amazon SageMaker Neo Runtime (& 1MB 1£E

« Apache Software License T 0SS ¢ L TIRI®HFE

aws
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mnist_estimator = 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’)

mnist_estimator.fit(inputs)

optimized_estimator = mnist_estimator.compile_model(
target_instance_family="m| c5', input_shape={'data’.[1, 784]},
output_path=output_path, framework="tensorflow’,
framework_version='1.11.0’)

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

aws
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o SageMaker Service API
« SageMaker Runtime API
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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
Training: https://github.com/aws/sagemaker-tensorflow-container
Serving: https://github.com/aws/sagemaker-tensorflow-serving-container

aws
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https://sagemaker.readthedocs.io/en/stable/using_tf.html
https://github.com/aws/sagemaker-python-sdk/tree/master/src/sagemaker/tensorflow
https://github.com/aws/sagemaker-tensorflow-container
https://github.com/aws/sagemaker-tensorflow-serving-container

MXNet

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

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

SageMaker MXNet containers repositories
Training: https://github.com/aws/sagemaker-mxnet-container
Serving: https://github.com/aws/sagemaker-mxnet-serving-container

aws

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


https://sagemaker.readthedocs.io/en/stable/using_pytorch.html
https://github.com/aws/sagemaker-python-sdk/tree/master/src/sagemaker/mxnet
https://github.com/aws/sagemaker-mxnet-container
https://github.com/aws/sagemaker-mxnet-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 repository
https://github.com/aws/sagemaker-pytorch-container

aws
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https://sagemaker.readthedocs.io/en/stable/using_pytorch.html
https://github.com/aws/sagemaker-python-sdk/tree/master/src/sagemaker/pytorch
https://github.com/aws/sagemaker-pytorch-container

Chainer

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

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

SageMaker Chainer containers repository
https://github.com/aws/sagemaker-chainer-container

aws
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https://sagemaker.readthedocs.io/en/stable/using_pytorch.html
https://github.com/aws/sagemaker-python-sdk/tree/master/src/sagemaker/chainer
https://github.com/aws/sagemaker-chainer-container

Reference

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

SageMaker SDK

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

SageMaker RTVRFF a2 X > b

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

aws
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