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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/
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SageMaker Python SDK (C & %
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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”)

predictor = tf_estimator.deploy(initial_instance_count=1,
instance_type=“ml.c5.xlarge”,
endpoint_type="tensorflow-serving")

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

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

Amazon S3 Amazon SageMaker
S3 location WIELTH &
s3://<bucket>/<prefix>/train m=p- SM_CHANNEL_TRAIN /opt/ml/input/data/train
s3://<bucket>/<prefix>/test m=p- SM_CHANNEL_TEST /opt/ml/input/data/test
s3://<bucket>/<job_name>/model.tar.gz <=>M_MODEL DIR /opt/ml/model

$3://<bucket>/<job_name>/output.tar.gz <= SM_OUTPUT_DATA_DIR /opt/ml/output/data

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

aws



SageMaker [CEHE-EH - B I—FDEZTH

y WIRIFRHD5| IR L

2w R — L NAN=INFAXA=ZRANT—2DNIE
= %gj)ii e I&, SageMaker BT & LT5iEL, ®
L < (&defaultd % Fargparse TEXO H T

S3ASEFEFEICOAVTIALTY
O—RINTET—RD/INR%ZIEE

DFBEETINOE—T

FRBEADETILE S ICKRINT Z7-HD
INZA%8TE, S3 Tl tar.gz TIREEIND

@HBBAOETI/ILO—R

WHRIYRARIY MIHIFZETILOO—
I RALIE%Z , model_fn() RIZECR

aws

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




oI

HEWEE OREICX 9 dSageMaker®d X 1) w K
SageMakerz | L 7ciEEE 7Ot X
BMFEDORE - F8 - #Haz IR T 3ELRKEE
=R )

aws



¥ - FH -

)

i
~I1

Hesm Z 3NR1L I S BAHEE

— &
~N

%o

—> “—
Amazon S3 Amazon SageMaker Amazon ECR
FBRIVTH

DL/ ML
RITRIE

PYTORCH

‘o

Chainer

aws



FFE - & - Rz MRILT 22NN
—> “—
Amazon S3 Amazon SageMaker Amazon ECR
DL/ ML
RITERIR
FBRIVTH oY TORCH
o
Chainer

- FPT—ZOEINE
« KBET—FDHHIAH

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

aws



/=T VIOAVRRAATDT— 2R

EBS%* 16TB & THL5RAIHE
BIALIE (C{EF] & Numpy,
Pandas W& D /Ny T —IH
TVAAR—=ILBEH
Jupyter CXEEHIICALIETE %

BIALIEAIC. EMRE L\o T=fth
DH—EXZMRUHEI D

AJHE

aws



S3IN5D T 71 ILERx

FILE €E— R (Default): €7 77 Il =4 >O0— K LTEH

S /\°<\ — — —
S3 Data SageMaker Training Training
PIPEE— F: 40 >0O— R LAHNSIHARICEFEZ XN
.« TP AIEEDA —/N—
N — RS
ON— —  TensorFlow, MXNet O
S3 SageMaker 2SI

Training aws

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



FBEDT 71 I AT LICEFSEFSX Lustreh s

« ZFERDODT7AILRTLELT,
EFS ¥ FSx Lustre = EiZ5ERIBEIC
I I
. _:"";E <03 7@%39'135%‘: S373"5$% S3 EFS FSx for Lustre
> AR ZADEBSAD T — R ERX | | |
ICH\D > TWeFd —/N—~Aw KA

NE

/}& SNS Data Data Data

I

e E—77MIINZRAVRECESE

DaJRBREDFBETIE, 8ERFvvY

DA L TCIT7AIN AT LZFA

TZD3 SRR Training
https://aws.amazon.com/jp/blogs/machine-learning/speed-up-training-on-amazon-sagemaker-using- aws

amazon-efs-or-amazon-fsx-for-lustre-file-systems/



https://aws.amazon.com/jp/blogs/machine-learning/speed-up-training-on-amazon-sagemaker-using-amazon-efs-or-amazon-fsx-for-lustre-file-systems/

¥ - FH -

)

i
~I1

Hesm Z 3NR1L I S BAHEE

— &
~N

%o

—> “—
Amazon S3 Amazon SageMaker Amazon ECR
FBRIVTH

EILEA>FZIIV XL

« BEICRIZUVTbZEL

DL/ ML
RITRIE

PYTORCH

‘o

Chainer

aws



SageMaker EJL b >7I)ILJU X L

~HEWFBEETIL ~

Linear Learner b b
XGBoost i230)
PCA L
k-means L
k-NN 30,
Factorization Machines i230)
Random Cut Forest L

LDA (Latent Dirichlet Allocation) & D

A
XGBoost, @fg7—X kY1) —

(eXtreme Gradient Boosting)

I’ﬁﬁﬁ*ﬁ' (Principal

Component Analysis)
K355k

K%

17553 %

robust random cut tree

ERRIBETETIL

7 - BB DD
D - Bl DD

RTTHR,

PSRRI
PSRRI T
LaOX>Y R, EE, 748
BRI — 2 D E B A
fEYIETIL

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

aws


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

SageMakerEJL b >INV L ~TA—T5-=YT EF)L~

E{RAUIE  Image classification

Object Detection

Semantic
Segmentation

BAREHE seq2seq
sIE

Blazing text

Object2Vec

Bf%%)  DeepAR Forecasting

EEEH P Insights

Neural Topic Model

HO
HO

HO

HO
&L
&L
HO
Ho
HO

&L

ResNet

SSD (Single Shot multibox
Detector)

FCN, PSP, DeepLabV3
(ResNet50, ResNet101)

Deep LSTM
NTM, LDA

Word2Vec
Text Classification
Word2Vec —fgR 7 ~IL1L

Autoregressive RNN

NN (IP & entity D BSE T 1F)

BERDZESE

WA DB /A7 >
T4 YRy 2 AT

E 7 LB DERR OV
TR

TEFXNER, BERH
TFR T —2DIEEI
TOF A bR
HEOIYI=Z>Y
P, LOXVFR

RER M7 BER TR

FEEHDBIPTRLADEH

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

aws


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

Image Classification

« ILSVRC 2015 T2 L 7=ResNet - & 2 SfEE S ERERE

« AWS "FEEBADETILZRHELTED. I—HFEBD
T—X2ICEDOETEMNFE (HRBRFE) H A6k

dog cat

https://docs.aws.amazon.com/ja_jp/sagemaker/latest/dg/image-classification.html
adWws



EIL27ILT) A LZFBLICZEOI—F

e FEVWEWTILIUZILDOOAYTFHFAA—VFEUHT
e SIOT—AEMHUH LT fit TNIXEZHTHND
« AVRBAVAMEIBETBIEITT, 98IFENITCICEITTEDS

ZILAU X LIS LEa>TH

“NE
iy
S
pi
3

aws



AWS Marketplace D SHEHMFEEDETILZBATS

« AWSY—4 v b 7L A RHT,
SageMaker E TES #MEE €
TILDFTEHIAEE. /5. X
T 7EITRE200 A EDTIL
J) LD T TICRFEER

ZILAVXLEBAE .

Amazon SageMaker TEEB S 3 7LV, #
MIVRRAIYE Ny FHRY 3 THok)

ZIdUIILEBESE .
EFLOHBEERE L TETILOERATAE

aws



MLY—% v 7L 1 X {fitg

SageMakerd>Y —JL, SDK, AWS
CLIDS 7o+ X A] e

g : EFILNNY S —SOFBICKT L,
VI RO I7ERRIE AWS DY —2X
AN ZH BREICIC TERE

7L XLFEE
ETILI T ILE A LR
BTN FHER

aws



¥ - F8 © EsRZRLET SEFEEE

—> “—
Amazon S3 Amazon SageMaker Amazon ECR
DL/ ML
RAIR RITIRIE
FERXIUVTk PYTORCH
©) (o)
AN YR

‘o

Chainer

S < EbN B HEMFH
RIFZ > T+ Tl

avvo




BRRGATTHAX—S DiEH

o —EHICFIASNAEMFEED I L —LT—2IF. ATF A1 X—
JELTREREINTED, I—HREIBEBELHDZEATHIHATES

>

Chainer

PYTHRCH

e JL—LT—2C¥®d Docker 7 71 I)LIZE Tgithub T
o IA—H—[IRFA3INT Docker zHHICARXRZLL, BEOOVT
T%ECRICEIFD & THREZLIFEE%R SageMaker THIFETE %

019, Amazon Web Services, Inc. or its Affiliates. All rights reserved. a vy S



Amazon SageMaker THR—FLTW3R3 T L —LT—U—E&

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

Chalner:. httpsS//q!thub.com/aws/saqemaker-pvthon-sdk/tree/master/src/saqemaker/chalner X 201941082908 5
PyTorch: https://github.com/aws/sagemaker-python-sdk/tree/master/src/sagemaker/pytorch

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/sklearn
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1R A ZIEE
estimator = TensorFlow(entry_point="train.py’,
train_instance_type='ml.p3.2xlarge’,
train_instance_count=2,

)

o HFE— RRADEE (f: TensorFlow THorovod% #FR)

O— RBEIEDEHESE
opt = tf.train.AdagradOptimizer(0.01 * hvd.size()) xS TEZ2< KRELH B

opt = hvd.DistributedOptimizer(opt)
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1. Chainer estimator #JEB{L DRI
hyperparameter %155

2. hyperparameter_ranges IC#F3
L7e WA IN— /N T X — 52 %Z &k
EX7iE) X FTEHERIEE

3. Tuner> 3 J%Zi8%E,
Hyperparameter_ranges*° &
{EDBERNCHRBE A NI X ZER
EX:

4. fit) T |- & B3HPO
OaJRAZ— k.

https://github.com/aws/sagemaker-python-sdk#sagemaker-automatic-model-tuning
https://aws.amazon.com/jp/blogs/news/amazon-sagemaker-automatic-model-tuning-becomes- aWS
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TNV DIE, Dockerh'b5FE « #s/1 VXAV RA%ZILBE LT3
BFEI DN R EE L)

train_instance_type=‘local’ £ 9 %, Notebook Instance D1 > X
RIOAGA I mTNYITRARICEHDES

2. A2 7L =X RIRIFETSageMakerzHH 9

Docker, AWS SDK, SageMaker Python SDK Z-1 > X k—JL
SageMakerDFE - #5H> 3 7 = X170l 86
FUTLIReD/INA T ) w R7ASageMakerIRIEBEBHDMER T 3
train_instance_type='local_gpu’ TO—AJLGPUTEE % E1T

https://aws.amazon.com/jp/blogs/news/sagemaker from onpremises/
aws



https://aws.amazon.com/jp/blogs/news/sagemaker_from_onpremises/

SageMaker AT FICLBFHEHBD AU v b

HEER

T7ILA LR E /\ v FHEsR = F| B o] gE
e WY GPU%Z 74w F T BElastic Inferencelc & HEEE =& L
d—=rRT—=1)>20, A/BT A FRIERIY R bz EEICHEE
aws

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



D7 L2 A Liss

« deploy() ZMERTEITTIY RARAM Y b ZEBRTSE. APIT—/\FEEE(C
B9 31EEISFAE

« Web APIOURLDFEITIN. URLICUYV IR N EZXZEWHETETS

« ITVRKRAYMEFHFRIIEELRDLD S

aws



Ny FEERS 37T (N Fitsw

)7L 2A LERDDETRVMGE, BRI FART > b EMRFY
5L AR DD B

INY FHEER TR, HRIREBRETIC. TV RRTY bEERLS
ﬁn§®I/h$4/F%%%§%Tﬁ5

T%Uﬁ:z# WU IIX
" EP{E 3 " EPE 3 -

EP: T RAR1> b+

i




JILFETILIY FRA > (MME)BFIBRIBEIC

« —DDIVRRAVEFDETEBRDODETINZYDEX THERT
Z = HIE

e FHBAETILIESICAMTZLTIYRARAY FEEINICHID
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| Amazon SageMaker i
Multi-model endpoint @ S3 model storage

Mode: MultiModel s3://bucket/your-endpoint-models/

Artifact location: new_york.tar.gz

s3://bucket/your-endpoint-models
D m m florida.tar.gz

new_york.tar.gz florida.tar.gz texas.tar.gz
pred-i Ct( ‘nevada. tar. gz ) ; texas.tar.gz nevada.tar.gz nevada-tal’-gz

features)

https://aws.amazon.com/blogs/machine-learning/save-on-inference-costs-by-using-amazon-sagemaker-multi-
model-endpoints/
aWs
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G4 (NVIDIA T4 Tensor Core GPU)

e GPUDEBLARNILDY I Iz T7S3ATZVICTICRTINELRDH B,
ERDE. A7 7 MEH. #RT Y. BEEEEH. SEEER
EWOTMmMEZR 7 U 5—>3>07 7010 IC&E

R5 (Intel® Xeon® X4 — < 7JJL (Cascade Lake) 7Otz v 1)
« XEDAYVEa2a—TaVIDEHICEDVW ., BYIBRYTA DTV R
AUZAICED, BEERNIAXMZEIRTES L5109 3. EBS =i b
IN—ZA DY R—brZEATEAXAT)REBEILT >V RZVR

https://aws.amazon.com/jp/about-aws/whats-new/2019/10/amazon-sagemaker-supports-g4-r5-
instances-real-time-inference/
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© 2019, Amazon Web Services, Inc. or its Affiliates. All rights reserved.


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

CPUATVRAY HE% GPU T727tE35L—F

e ZART7OYDOGPU IFZEICEZICRBILINTED., HFICITATTEFS

« EYIRGPU )Y —XZCPUICEEEDITS LT, 1T
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/
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Amazon Elastic Inference

WHRICELAEIX FOGPUEREID 7oL —>3>%, CPUDEC2 LT
SageMaker 1 > X2 > X IZi#EA. DL E{TIOX M ERA75%HIR

IR AE

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/dg/ei.html
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Git VRS UNB RO T ZEEIEEREEIC
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https://aws.amazon.com/jp/blogs/machine-learning/amazon-
sagemaker-now-comes-with-new-capabilities-for-accelerating-

machine-learning-experimentation/?nc1=h [s
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AWS Step Functions Data Science SDK

« AWS Lambda, Glue B IcHbXI I LIcT—N—L XA -4 XL —> 3>
 AWS Step Functions Data Science SDK #'&15. Python TRIALIE~FH
~TTAAM~DT—2F A IV RAT—0 70— %2 L. HEITZTET

Fetch data

Pre-process

Amazon CloudWatch AWS Lambda, AWS Glue Amazon SageMaker AWS Lambda (Amazon SageMaker)
Events
(Schedule / event
trigger) https://aws.amazon.com/jp/about-aws/whats-

new/2019/11/introducing-aws-step-functions-data-science-sdk-
© 2019, Amazon Web Services, Inc. or its Affiliates. All rights reserved. amazon_saqemaker/ aWS
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Amazon Athena T SQL 7T ') H 5 ML E1T

« AthenaZE->TSQLIZITUH S BEEHSREZFOE LAIEEIC,

- BWMEZEETILZI>Y—I)L. APl JDBCK 1 N\HSICHD
i LAl &g

- SageMaker TEE LE7FTI/L¥Marketplace THEALT=ETI/L

%z SageMaker hosting service & L T7 70O . Athenah5
SQLTHU L

https://aws.amazon.com/about-aws/whats-new/2019/11/amazon-athena-adds-support-for-invoking-
machine-learning-models-in-sgl-queries/
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Amazon Aurora Machine Learning

« SQLEREZFERALT. T—3¥XR—XRIIEWMFEZE DT RIEEZ BN

« AuroraT—AN—IH' 5. Amazon SageMaker & T Amazon Comprehend
RE

- Amazon SageMaker ETIL L —Z>5 D7eHIc. Amazon Aurora H* 57—
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) SQLTSageMakerT > KRR >
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https://docs.aws.amazon.com/AmazonRDS/latest/AuroraUserGuide/aurora-ml.html aWs
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Apache Airflow ¥}/

« Airflow 1.10.1 & b SageMaker Operator =t R — k
- BE7ED Airflow IRIED 5 SageMaker ZIFA TINA TS5 > & HBEATHE

Airflowtr—/\TODRE

Airflow @ Operator Z#|/A L T SageMaker®APIT
DAG TXA 751 V& EH FH - HROFREIER 25
train_op = train_config = training_config(...)
SageMakerTrainingOperator(...)
transform_op = trans_config
SageMakerTransformOperator(...) =transform_config_from_estimator(... — SageMaker
) o
transform_op.set_upstream(train_op) ;Enm
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Amazon SageMaker Neo

 Tensorflow X PyTorch REDETILZ. EC2 1> XX > XX Greengrass 7 /\
1 ALETERICEET B LD ICEHRT DT —ER

« fEERDDeep Learning 7 L — LT —72H 500MB-1GB F2E T3 B DI L.
Amazon SageMaker Neo Runtime (& 1TMB 12E

- Apache Software License T 0SS & L TIREFE
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SageMaker Python SDK (2 & % Neo #A®D
n

NS
r

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= ', 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 = )

aws
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« SageMaker Notebook Endpoint
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. = A\E
105.00 ml.t2.medium 0.0464 USD 4.872 USD
ml.m4.4xlarge 1.12 USD
2.00 FL—=>2 2.24 USD
0.67 .
ml.t2.medium 0.065 USD 0.04355 USD
7.1555 USD
ANNEGB- HHOMEGB- ANT—2GB-7" HHT—4 GB- AN FfIZHA a5t
J—=cTwvo  J—FTvo ATFayJ RAFTa0 2T GB H - ¥l& =E
4*02; 04 4+1-=4GB 4*1=4GB 4*01=04GB 0.016USD 0.1408 USD

aws



7oA

HEWEE OREICX 9 dSageMaker®d X 1) w K
SageMakerz | L 7ciEEE 7Ot X
RMFEORE - T8 - #HaZz IR T 3ELRKEE
=R )

aws



Ql

Ry

« HMFEDOIYR—I RH—E X Amazon SageMaker 5 2 & T,
VI IBRERUCET, ICICHMFEEZIILDHZ N TES

DLV L—LD—0%SA4 TS DEBNLR 7Y ITT—r2RICTB
Ci<, ETILVHERICERTES

£EDOT—070—-—0FEY, AXMREOTLOHDOHY—EIRY,
EF N B4 7y ITT7— b

aws



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
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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://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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Reference

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

SageMaker SDK

https://github.com/aws/sagemaker-python-sdk
(Doc I Z 5 5: https://readthedocs.org/projects/sagemaker/)

SageMaker RTLFF a2 X > b+

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