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«  FRENTIF2019F2A13HK RO —EXRNBE L MERICOVWTIHRAL TLWE T, &FHDIE
HIFAWS AT = TH 1 b (http://aws.amazon.com)iC TSR 72 & LY,
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ERBSIHZE AWSRRT T TH A FOMEREZBEE S ETWVWEILEET,

o ERRIEHIRRECL B >TVE T, BRAEREOSERNRR) —T a3 eEAY 356, AEHE
Bz CHERIEBTVWEREEET,

« AWS does not offer binding price quotes. AWS pricing is publicly available and is subject to
change in accordance with the AWS Customer Agreement available at
http://aws.amazon.com/agreement/. Any pricing information included in this document is provided
only as an estimate of usage charges for AWS services based on certain information that you
have provided. Monthly charges will be based on your actual use of AWS services, and may vary
from the estimates provided.
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Amazon SageMaker Notebook instance

* SageMaker EDT—V 70— BE- 7201V H—b, EFLESR, ¥BY 3
7, ¥704, TV RKRCY REUHL) Z SageMaker Python SDKTEZR 9 B

s Jupyter s JupyterLab

Distributed Training with Chainer and
ChainerMN

B 2 % MR B C »

Training with Chainer

VGG is an architecture for deep convolution networks. In this example, we train a convolutional
network to perform image 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 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:

This notebook is adapted from the CIFAR-10 example in the Chainer repository. Markdown
import os
import shutil

from sagemaker import get_execution_role
import sagemaker

import

17 ° @%&g 7\—C\\@E%$E
) Git:EZ S DHLRIERE

sagemaker_session = sagemaker.Session()

his role retr geMaker-c

role = get_execution_role()

Downloading training and test data

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

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



https://github.com/aws/sagemaker-python-sdk
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Amazon SageMaker Ground Truth

T—43IZ5R)JL (Ground Truth) 25937 /T—a FEOXBEY—EX
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SageMaker EJL b > 7ILJV X LZEMEDS

e SageMaker Lt TOEEZHEILLT-, #EZT 7ILTdUX L

. 76’)1/: YALZEICAVTHHERINTEY, PAFBEGCENBEICER

Semantic segmentation: EJ LB D IR > J

Fully-Convolutional Network (FCN) algorithm , Pyramid Scene Parsing
(PSP) algorithm, DeepLabV3 oW nhHh 5 7JL I X Lz iER

CAA)
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https://arxiv.org/abs/1605.06211
https://arxiv.org/abs/1612.01105
https://arxiv.org/abs/1706.05587

SageMaker EJLb > 7ZIdVX “HEFESETLC

Linear Learner A P48 - BIRBRE DD
XGBoost XGBoost, @it 7—z kv— D« ORLE DD

(eXtreme Gradient Boosting)

PCA FE DT (Principal R ITHER

Component Analysis)
k-means KF55E DZRZN) T
k-NN K 5575 IZRZ)2T
Factorization Machines 17592 & LOX> R, EF, 7248
Random Cut Forest robust random cut tree RRFT— 2 DEBRK
LDA (Latent Dirichlet Allocation) BRI ETIL rEVIETIL

¥ LDADA)OF)LIFZEmiEL
://docs.aws.amazon.com/sagemaker algos.html
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https://docs.aws.amazon.com/sagemaker/latest/dg/algos.html

SageMaker EJLb A I AVXL ~F4—F5—=25 EFL”
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docs.aws.amazon.com/sagemaker

Image classification
Object Detection

Semantic
Segmentation

seq2seq
Neural Topic Model
Blazing text

Object2Vec
DeepAR Forecasting

IP Insights

ResNet

SSD (Single Shot multibox
Detector)

FCN, PSP, DeepLabV3
(ResNet50, ResNet101)

Deep LSTM
NTM, LDA

Word2Vec
Text Classification
Word2Vec —fi&g~\ 7 kJLAE

Autoregressive RNN

NN (IP & entity D ES:E(T|7)

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

HaIOFERAIV T heED

- SageMaker THR—FLTWBTIL—LT—U—& X201952813BKROB]RTY

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
Chainer 4.0.0,4.1.0,5.0.0

PyTorch 0.4.0,1.0.0
MXNet 1.3.0,1.2.1,1.1.0,0.12.1

scikit-learn 0.20.0

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

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

Sklearn: https://github.com/aws/sagemaker-python-sdk/tree/master/src/sagemaker/sklearn
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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 & MXNet B Script ModetZ X it

» TensorFlow
 Ver.1.11Lp#|Escript modexd&, Legacy modetR— hE1.12F T
« TNFETpython2RDHT=E>7hHY, ver.l.11h 5python3FRHHHR— k
« Elastic Inferencel$1.11.0, 1.12.0 D &

e MXNet https://github.com/aws/sagemaker-python-
. Ver.1.3.0,1.2.1,1.1.0,0.12.1 e R
« PyTorch, Chainerl&7t 4 Script mode e T
I_IF% E if __name__=“__main__"
TensorFlow,  Script mode St ICFEBXI) TR EEL S:g“;:’lz:l?er
MXNet code Container
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https://github.com/aws/sagemaker-python-sdk/blob/master/src/sagemaker/tensorflow/README.rst
https://github.com/aws/sagemaker-python-sdk/blob/master/src/sagemaker/mxnet/README.rst

TensorFlow B Script Mode ¥ i
Script Mode Tld, RV T RDEEN DB TELELSIC

import argparse
import os

if __name__ =='__main__"':

IIAT Y hHEEESNIENAN—INTA—=FIZ,

arser = argparse.ArgumentParser
P g g 0 STV RSIYARE LTRIUF MBS NS

. w » — A 373
# hyperparameters sent by the client are passed as command-line arguments to the script. main jJ_ F@EF"&_%E@EE%

parser.add_argument('--epochs', type=int, default=10) FDx i% <
parser.add_argument('—batch_size', type=int, default=100)

parser.add_argument('—1learning_rate', type=float, default=0.1) .
SageMaker I T5|& & L TE

# input data and model directories APF—BEEFTLDF A LI R and hyperparameter * A

parser.add_argument('-—model_dir', type=str) j]7_'\—9 0)/\°Z 7’; t‘i&
parser.add_argument('——train', type=str, default=os.environ.get('SM_CHANNEL_TRAIN')) - o ==
parser.add_argument('—test', type=str, default=os.environ.get('SM_CHANNEL_TEST')) argparse’C/\ ALT ”}L‘Jjﬂyg

args, _ = parser.parse_known_args()

# ... load from args.train and args.test, train a model, write model to args.model_dir.

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

AWS Marketplace DS BEMFZBDETILZH

« AWSY—47 v 7L A RAERBT,

SageMaker L THE 5 #imF & € e

TILDOFTEEDEIEE. /s, X

Categories

All Categories

T A Tmcm E200 XEDTIL
AU XL TICRFEEH

Filters

e Software (28)

Machine Lea
loT (10)

Clear all filters

Vendors

ZI Y X LBAE :
Amazon SageMaker TEBC I IHELY, #
|:|H=F_II RRA1>k (/\‘/}iﬁn )37%0k)

ZIdVXLEEE :
EFLODEEREL TETILOHRENATEE

RocketML (23)
Perception Health (17)
Sensifai (16)
Cloudwick (11)

Figure Eight (11)
Persistent Systems (10) 3
Twinword Inc. (8) sensif
Modjoul (8)

Amazon Web Services (8) Cloudwick
Intel® Al (7)

e N floure
o

igration Mapping Assistant

All Categorie

BAT S

Your Saved List Partners Sell in AWS

asults) showing 1

Cortexica BodyParts Localiser (CPU)
(0) | Sold by Cortexica
Detect different body parts within an image

Named Entity Recognition
% (0) | Sold by Haptik

Chatbot NER: Named Entity Recognition for chatbots

Celebrity Recognition in Videos
(0) | Sold by Sensifai

Celebrity and Famous People Recognition in Videos

Botnet Attack Detection
(0) | Sold by Cloudwick
Detect the type of botnet attack

Background Noise Classifier (GPU)
(0) | Sold by Figur

This model is trained to recognize if there is any sort of background noise

adWs
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T I B C% Text Similarity Analyzer

TIBCO Software Inc.  Latest Version: v1 ‘

I 2 Y
M a r ke t l a c e i ~ Engineers word/document features on a corpus with NLP methods, and uses these features to
compare new text to the corpus.
R\
F ) L I IJ 2 ! 3 @ *R Overview

Product Overview

Save to List ‘

This algorithm produces similarity scores for a document or a line of text

S d g e M d ke rJ: 'G Text Similarity Analyzer

FLITVXLDIN—Y 3>

TV X LE

Text Similarity ¥ igemaker:us-west-2:59484664568 1:algorithm/nlp-text-similarity-1543457191-
Analyzer 2201cf1016455¢156894b%e

f—=29237
DYERK 1T




MLY—4Yr LA RETILOFI A (HEER)

Marketplace £ T
ETILDFER

SageMaker LT®
ETILIN—D&E

IORRAEDIER

Continue to Subscribe
A DEEP By: Deep Vision Al, Inc  Latest Version: 1.0

Recognize vehicles with Deep Vision visual recagnition AP1. Get car detections, the year, make
and model, and car views from any angle.

Overview

Product Overview

Go beyond traditional vehi ition sy ith Deep Vision APIs.

rs and ;, make, nd the angle of vehicls Highlights

nition API for your product,
Integrate jato AWS workflov

My model packages AWS Marketplace subscriptions

Model packages Find model packages [ ‘ ‘ Manage subscriptions [4

1 @

Product title Version

p Visic 1.0

Endpoints

Creation Last
Status

time updated




MLY—T v b 7TL 1 X i

Pricing Information

>N —) L S DK
—
S ag e M ake r ] / b b Use this tool to estimate the software and infrastructure costs based your configuration choices. Your usage and costs might be different from this
estimate. They will be reflected on your monthly AWS billing reports.

Estimating your costs

Choose your on and launch option to see the pricing
details. Then, modify the estimated price by choosing
different instance types.

ﬁﬁ*% € _\\} l// \o P4 /7_ > G)*IJ}EH ‘L— ﬁ L/ ’ Region Algorithm Training

The table shows current software and infrastructure p

\/ 7 I\ Ij 'I' 7@% *il- t A\NS 0) IJ \/ — Z k'—’.EES‘W-ViFﬂ-iF“El ser’ ices h;-ﬁed in uS’East(I‘-l.Vugu'\ia_) Additional taxes or »e-e;\71 y

Fulfillment Opticn apply.
IR H — RY =
~ o = Amazon SageMake
ERM ZFRAKEICKC TRE |
InstanceType  Algorithm/hr  SageMaker/hr  Total/hr
Software Pricing mlp2.xlarge
Algorithm Training $1/hr
— aw | 3 Model Realtime Inference $2.6/hr ml.p2.16xlarge
« ZIJVIXLEE
J . xlarge

Model Batch Transform $2.6/hr mlp3.8xlarge

e EFILUTILE A LK
o EFILINY FHESE

Infrastructure Pricing ml.p3.16xlarge

SageMaker Algorithm Training $17.136/host/hr

SageMaker Realtime Inference $4.284/host/hr

SageMaker Batch Transform $17.136/host/hr

adWs
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e TensorFlow (HorovodlZH%t)it:), MXNet, PyTorch, Chainer #FNEN D7
L—LD—JI1Z@8LI=0 B TR M. training instance 8D iEETI <IC
TEEBENFIATES

o INAIN—IN\TA—FEIEIE
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TensorFlow THBFEEZ I35 6

« Parameter server # > /=9 EF Y

from sagemaker.tensorflow import TensorFlow

tf_estimator = TensorFlow(entry_point="tf-train.py', role='SageMakerRole',
train_instance_count=2, train_instance_type='ml.p2.xlarge',
framework_version='1.11"', py_version='py3',
distributions={'parameter_server': {'enabled': True}})

tf_estimator.fit('s3://bucket/path/to/training/data')

« Horovod Z{ > - EEFEE TF v1.12LAf&F THIFE AT gk

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',
distributions={

mpi': {
'enabled': True,
'processes_per_host': 2,
'custom_mpi_options': '--NCCL_DEBUG INFO'

}
1)
tf_estimator.fit('s3://bucket/path/to/training/data’')

https://github.com/aws/sagemaker-python-
sdk/blobsmaster/sre/sagemaker/tensorflow/README.rst

“mpi’:truelC 9 % & mpirun O
NYRBMERBLDICHDB
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https://github.com/aws/sagemaker-python-sdk/blob/master/src/sagemaker/tensorflow/README.rst

ChainerMN %Z > 7= 5FH

« ChainerMN IC & $MPI(Message Passing Interface)z AW - ENES

- 2019%F2H12HBEF A TlX, ChainerMN @¥ti5id ver. Chainer4.1 £ T

« TFL—L7—=ON=2arhEESNBEWVERIE, 7724 MT410HDFERIND
« train_instance_count h*2 K D KEFLVIFEIZ, mpirun TEZ XV U T M ER1T

from sagemaker.chainer.estimator import Chainer

chainer_estimator = Chainer(entry_point='chainer_cifar_vgg_distributed.py"',
source_dir="src",
role=role,
sagemaker_session=sagemaker_session,
use_mpi=True,
train_instance_count=2,
train_instance_type="ml.p2.xlarge’,
hyperparameters={'epochs': 30, 'batch-size": 256})

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

WARNING:sagemaker:No framework_version specified, defaulting to version 4.1.0. This is not the latest supporte
d version. If you would like to use version 5.0.0, please add framework_version=5.0.0 to your constructor.
INFO:sagemaker:Creating training-job with name: sagemaker-chainer-2019-01-20-05-30-01-031

https://github.com/aws/sagemaker-python- aws
sdk/blob/master/src/sagemaker/tensorflow/README.rst ~—"



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

N IN—INT A—AR gz (HPO) DEZ A

1. Chainer estimator *ﬂﬂﬂ{t@l}%‘“: from sagemaker.chainer import Chainer

hyperparameter % *ETE estimator = Chainer(entry_point="mnist.py",
y
role=role,
2. HyperparameterTuner | framework version= 3.0.0,
N train_instance_count=1,
hyperparameter_ranges ZEY. train_instance_type='ml.m4.xlarge’,
Elyﬂi o %‘ﬁ%&@%ﬁ*%ﬁg\)‘ 3 7W hyperparameters={'epochs': 30, 'batch-size": 256})
—C/\\ ’I/ Zﬁgiﬁﬂz ‘: ck 5 HPO hyperparameter_ranges = {'Ir': ContinuousParameter(0.001, 0.1),

_ 'batch-size": CategoricalParameter([32,64,128,256,512])}
3. HyperparameterTuneriCF 21—
- /75@3‘:{@ ( 2 ) )(‘3 , g _/7- Y, tuner = HyperparameterTuner(estimator,

objective_metric_name,

I‘ X I‘ U 7 Z %?EE ) hype_rparame_tc_ar_ranges,
CloudWatch Logs ‘:j:lja HaIxnd metric_definitions,

max_jobs=9,
max_parallel_jobs=3,
objective_type=objective_type)

e HPO U #—LRXA— MEEEDFIFATIEE

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

https://qithub.com/aws/sagemaker-python-sdk#sagemaker-automatic-model-tuning
https://aws.amazon.com/jp/blogs/news/amazon-sagemaker-automatic-model-tuning-becomes- aWS
Pty érefficierptswiths-warmtsstidittof Ahyperparaseter-tuning-jobs/ N )



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/

NANR=NFA—FRROFERZEI>Y/ — L THR
BEX M) RBEICEDVWTIERLEERE

a — BEONL—=vTYa7 = g NIS=INF A= 59
Tty hDIRYVY : e i B

SRYVII—9 72~

J=NTvY BEONL—ZV I Y3 TOBRE

J—hTYILIRI VR This training job is the best training job for only this hyperparameter tuning job.
SATHAIIBE

Git YR KU

EFIOER

e D) RF =S BEXRUIR 1
sagemaker-pytorch-181202 @© Completed average test loss 0.04439999908208847
Ko—z=v4 1543-006-af44e76f
BEOKL—=>FJaF kL—=2T3a7 JaTHE NAIR—INFA—FHE
ZILTY XL

|
ho—zyrya7 1

—ZY YT 2T ORBONA IN—/N5X—F FLm=¥IYTOAT—IANTSS~

wrEA @ uir@  AL@ k@ (ERATM: 0, BHTREE0)
Compilation jobs
EFWNy =Y £ 947 v ]
EFIL
IV RRAS Y NRE
IVRKRAV N backend FreeText "gloo”

_tuning_objective_metric FreeText average test loss

Ny FE#I a7 batch-size Categorical 64"
AF-52 v | BEARUZAME

AWS Marketplace [4 epochs FreeText

sagemaker-pytorch-181202-1543-009-
Ir Continuous 0.06837402575909636 6c755737 @ Completed 0.1006999984383583

: sagemaker-pytorch-181202-1543-008-
sagemaker_container_log_level FreeText 20 5:0525]’3 - © Completed 0.1136000007390976
sagemaker-pytorch-181202-1543-007-

sagemaker_enable_cloudwatch_metrics FreeText false
151349f0

@ Completed 0.0681999996304512

sagemaker_estimator_class_name FreeText "PyTorch" sagemaker-pytorch-181202-1543-006-

afase76f @ Completed 0.04439999908208847

sagemaker_estimator_module FreeText "sagemaker.pytorch.estimator” sagemaker-pytorch-181202-1543-005

7928647 @ Completed 0.05290000140666962
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Amazon SageMaker Neo

- SageMaker TEE LIcET I Z, HHRBICRBLINIEICO NI

o TTOAANTSYRIA—LLED))—REREZE1/10F2EIZEHIR, #HIHDEEIE

« MLZL—ALT—VEHDHEEER, ECTLETTEIE—DAVNMILEAIREIC
Pk

e EC2 A2 AR AXS Greengrass T/\A AL TCERICEET HIOIZE#T S

https://aws.amazon.com/sagemaker/neo/
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https://aws.amazon.com/sagemaker/neo/

SageMaker Neo IC&K D ETFIDOAVNATI

e BEMLT7L—LT7—2I%CEILLbA>7IL3Y) X LICHG
« MWD —TavEN—IZF7AER, ALY, ANAH, TAILSUR
« NeoDFBEEIFEE (A VREXVATOS I TETHRESDH)

TensorFlow EC2 1> X2 >R (ml.c4, ml.c5 ml.m4,
MXNet ml.m5, ml.p2, ml.p3)

PyTorch Jetson TX1/2
ONNX DeeplLens
XGBoost Raspberry Pi 3 Model

https://aws.amazon.com/jp/blogs/news/amazon-sagemaker-neo-train-your-machine-learning-models-once-run-
them-anywhere/

https://docs.aws.amazon.com/sagemaker/latest/dg/neo.html
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https://aws.amazon.com/jp/blogs/news/amazon-sagemaker-neo-train-your-machine-learning-models-once-run-them-anywhere/https:/docs.aws.amazon.com/sagemaker/latest/dg/neo.html
https://aws.amazon.com/jp/blogs/news/amazon-sagemaker-neo-train-your-machine-learning-models-once-run-them-anywhere/https:/docs.aws.amazon.com/sagemaker/latest/dg/neo.html

SageMaker Neo @) Python SDK [CXHFIHD N

e TensorFlowEstimator.compile_ model *Y YR TCEEETILE, 2— YT /A RIZHFK@EHL
INIL
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. (
target_instance_family= ', input_shape={'data":[1, 7841]},
output_path=output_path,
framework="tensorflow’, framework_version='1.11.0')

optimized_predictor = optimized_estimator.deploy(
initial_instance_count = 1, instance_type =

https://github.com/awslabs/amazon-sagemaker-examples/blob/master/sagemaker-
python-sdk/tensorflow_distributed_mnist/tensorflow_distributed_mnist_neo.ipynb
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OSS Neo-Al 7O 7 bk

Apache Software License ICED < Neo-Al
JOY U ~%2019F 1B HEK
YR YRED OSSHE AT TV b
DMLC (Distributed Machine Learning
Common ) DTVM K Treelite % 58
* TVM: Deep learning stack compiler
for CPU, GPU.

« Treelite: Decision tree compiler

LLVMXHalide B EDRERD AV INA ST 0
JOPICET 3+ FEICHT-PMEICED
WTHEBEINZ 2114

IB7E 1% AWS, ARM, Intel, NVIDIA%Z H7R— k
Cadence, Qualcomm, Xilinx |25 XN ST E

Pull Issues Mar Explore

Type: All » Language: All v

neo-ai-dir

https://qithub.com/neo-ai/ aws
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https://github.com/neo-ai/
http://dmlc.ml/
https://docs.tvm.ai/contribute/
https://github.com/neo-ai/

CPUT VA2V ADETHE%Z GPU T7Z27t5L—F

A2V R7OYDGPU IFEICEEHICKREBILINTED., HHEICIIKTIZTS
JTZILEA LDHEFTIE PEDGPULIEEE T 5aXE
BHZAGPU V)Y — X %ZCPUICEAEDITAZE T, oSGz EIANTET

E@%ﬁj\iﬁd)?ﬁ RlIE%Z 9258, QAN Z TS TRBNT £ —X VX2
% ChATHE

c5.large &L 230 msec

c5.large eial.medium 46 msec

p2.xlarge &L 42 msec

A& 1E 2018/11 B DN— = T7ILERDH D
https://aws.amazon.com/jp/blogs/news/amazon-elastic-inference-gpu-powered-

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

Amazon Elastic Inference

HRICELAEIX FOGPUEREBID 7oL —> 3> %, CPUDEC2 BKLT
SageMaker - > X4 > AIZEA. DL 1T R b ZRAK75%HR

=K 32TFLOPSOEEHREEEZIRILTES

FAAE
« IVRRAVEDAVREVRICEIAT Sy F L THA
- O—AILE— R#EREFIZ SageMaker Notebook 1 > X2 > XICEIAZE T 2w F

Accelerator type TFLOPS TFLOPS Memory in GB
FP32 throughput FP16 throughput

Cweetmedum | 1 [ s | 1

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

Amazon Elastic Inference O F|FE

SageMaker Python SDK (MDTensorFlowE7=1& MXNet &, SageMaker A T+ &
DT —LT—HILONNXZEFE->TIHRANR—KIL, MXNetlZA 2 R—rLTHIFA
Image Classification, Object Detection DWNF NADFAAAA T ILT ) X L% {F
TensorFlow FE7=[X MXNet @ EVA—2a st DB TFHEIEBE

f51) TensorFlowMD 5 & :
» Estimator 7=l Model 7729+ deploy **YK T EIA Z18%F
predictor = estimator.deploy(initial_instance_count=1,

instance type='ml.m4.xlarge’,
accelerator type='ml.eial.medium')

predictor model.deploy(initial instance count=1,
instance_type='ml.m4.xlarge',
accelerator_type='ml.eial.medium')

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

Amazon SageMaker Reinforcement Learning

o F—LORY DI al—2 3 VRIREHE L SageMaker ED5R{EFHE
BB Y —J)L+ v b £ LT Coach RL-Ray ZHHR— k

- AWS RoboMaker, RoboschoolZ: & OSS @ OpenAl Gym interface ##H THIFH I &E

- BWILFBSATSUZFAL, 7HFERE (FEODHEREDDHH AIEE)

I—ox>b ﬁ &, = —
= B Ial—4

EASISIN ) —_—
§§C1E;ER/|_LI;L Container for jj_%% :E) t’ ‘-._’f__l'@] Conjcainer for RoboMaker,
1} Agent environment OpenAI gym
Redis
Container f . C e
S ELRIGEER RE environment aws
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SageMaker B EH DMERL - RoboMaker# - 1=DeepRacer~
1. BEE : L—>oshDici-> TERETTS

Ie}E o AWS RoboMaker T/RZX FINTWB3DR
SAEYILIalL—4

3. W& ARDL 5B, BOAY RAXSTHEL O (g —
T‘_ Eiﬁ I:FI 0) POV E1& AWS RoboMaker (Sim App 1)

4. 70> | BRBABETODHNADRTTY
VO RA—I)LGE (BRERIEE)

5. M - [BEBEOH] FMRISEDIS ZETTS
A, FTvIDBSANBCICEDAREIERFILT 1
HEBIND. BIRIERTT7IVVIRFILTEEBINT S
CrhY, HHOBTEH AL




Amazon SageMaker Reinforcement Learning

End-to-end examples for classic RL and real-world RL application
Robotics LA e HVAC Autonpmous Operators Finance Games NLP
Control Vehicles

RL Environment to model real-world problems

AWS Simulation Environment Open Source Environment Qustom Cqmmerual
Environments Simulators
Amazon Amazon EnergyPlus FalbeSd el PyBullet Bring Your MATLAB&

Sumerian RoboMaker own Simulink

Open Al Gym

RL Toolkits that provide RL agent algorithm implementations
RL-Coach RL-Ray RLLib Open Al Baselines

| oon J pro Jf HER J Rainbow | .. | APEx J Es | imvpatA ] Asc J . ENESCTON{NET

SageMaker Deep Learning Frameworks

PyTorch Chainer

Training Options

Single Machine / Distributed Local / Remote simulation CPU/GPU Hardware

- SageMaker supported Customer BYO
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HMIEFBETILOFEE - 7704

from sagemaker.rl import RLEstimator, RLToolkit, RLFramework

# Train my estimator

rl_estimator = RLEstimator(entry_point="'coach-train.py',
toolkit=RLToolkit.COACH,
toolkit_version='0.11.0"',
framework=RLFramework.MXNET,
role="'SageMakerRole',
train_instance_type="'ml.c4.2xlarge’,
train_instance_count=1)

rl_estimator.fit()
# Deploy my estimator to a SageMaker Endpoint and get a MXNetPredictor

predictor = rl_estimator.deploy(instance_type='ml.m4.xlarge',
initial_instance_count=1)

response = predictor.predict(data)



https://github.com/aws/sagemaker-python-sdk/tree/master/src/sagemaker/rl
https://github.com/awslabs/amazon-sagemaker-examples/blob/master/reinforcement_learning/rl_roboschool_ray/rl_roboschool_ray_distributed.ipynb

HBAIYTFELIal—2avAIAYTF O E

- FHICIEGPU, |/IBFE> I aL—AFICIECPU
« EstimatorzJ®iZIC{ED, 1R IV XA%IEE

primary_cluster_estimator = RLEstimator(entry_point="trai
source_d rc',
dependencies=["common/sagemaker_rl"],
image_name=gpu_image_name,
role=role,
train_instance_type=primary_cluster_instance_type,
train_instance_count=primary_cluster_instance_count,
output_path=s3_output_path,
base_job_name=job_name_prefix,
metnc definitions=metric_definitions,

t(3600 *.5), # Maximum runtime in seconds

y" % roboschool_problem,

"s3_prefix": s3_prefix, # Important for syncing
”s3_bucket”: 3_bucket, # Important for syncing
"aws_region": boto3.Session().region_name, # Important for S3 connection
"ri_cluster_type": "primary", # Important for syncing
_num_instances_secondary": secondary_cluster_instance_count, # Important for syncing
"rl.training.config.num_workers": total_cpus,
"rl.training.config.train_batch_size": 20000,
"rl.training.config.num_gpus": total_gpus,

subnets=default_subnets, # Required for VPC mode
security_group_ids=default_security_groups # Required for VPC mode

)

primary_cluster_estimator.fit(wait=False)
primary_job_name = primary_cluster_estimator.latest_training_job.job_name
print(""Primary Training jol s" % primary_job_name)

Primary cluster with GPU

https://github.com/awslabs/amazon-sagemaker-

examples/blob/master/reinforcement learning/rl roboschool ray/rl roboschool ray distributed.ipynb

primary_cluster_instance_type = "ml.p3.2xlarge"
primary_cluster_instance_count = 1

secondary_cluster_instance_type = "ml.c5.4xlarge"

secondary_cluster_instance_count = 2

total_cpus = 40 - 1 # Leave one for ray scheduler
total_gpus =1

secondary_cluster_estimator = RLEstimator(entry_point="train-%s.py" % roboschool_problem,
source_dir="src’,
dependencies=["common/sagemaker_rl"],
image_name=cpu_image_name,
role=role,
train_instance_type=secondary_cluster_instance_type,
train_instance_count=secondary_cluster_instance_count,
output_path=s3_output_path,
base_job_name=job_name_prefix,
metric_definitions=metric_definitions,
train_max_run=3600, # Maximum runtime in seconds
hyperparameters={
": s3_prefix, # Important for syncing
"s3_bucket": s3_bucket, # Important for syncing
"aws_region": boto3.Session().region_name, # Important for S3 connection
"r_cluster_type": "secondary", # Important for syncing

subnets=default_subnets, # Required for VIPC mode
security_group_ids=default_security_groups # Required for VPC mode

)

secondary_cluster_estimator.fit(wait=False)
secondary_job_name = secondary_cluster_estimator.latest_training_job.job_name
print("Secondary Training job: %s" % secondary_job_name)

Secondary cluster with CPU

adWs



https://github.com/awslabs/amazon-sagemaker-examples/blob/master/reinforcement_learning/rl_roboschool_ray/rl_roboschool_ray_distributed.ipynb

SageMaker Reinforcement Learning X7 L — LD —
7

Dependencies Coach 0.10.1 Coach 0.11.0

3.5 (MXNet)

3.6 (TensorFlow) 56

Python 3.6

CUDA (GPU image only) 9.0 9.0 9.0

MXNet-1.3.0

DL Framework TensorFlow-1.11.0 L "o/ 001110

TensorFlow-1.11.0

gym 0.10.5 0.10.5 0.10.5

https://qithub.com/aws/sagemaker-python- X 20195 2B 13HHRDB]WTY
sdk/tree/master/src/sagemaker/rl#distributed-rl-training
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https://github.com/aws/sagemaker-python-sdk/tree/master/src/sagemaker/rl#distributed-rl-training

AWS DeepRacer
Amazon.com [ZT$399.00, 2019/3/6 #5515 F E

ﬁﬁ k AWS DeepRacer - Fully autonomous 1/18th
scale race car for developers

= . by A Web Servi
- /18 Ri—IL5Pavh— ey

« Intel Atom Aty ; P ‘ Price: $399.00
. 4Mt°7t)[/, 1 080p jj)‘% - " :r:irldt;r:wv:'lll be released on March 6, 2019.

This item does not ship to Japan. Please check other sellers who may ship

® WiFi (8021 1ac) "\ & / = internationally. Learn more

Ships from and sold by Amazon Digital Services LLC.

N — 3
L C om p ute ﬁ / \ “J J IJ — (> 2 h) & S « AWS DeepRacer is the fastest way for developers to get rolling with
Y —_— machine learning, literally. Get hands-on with a fully autonomous
:E 9 % / \‘y , IJ (> 1 5 m) . 1/18th scale race car driven by reinforcement learning, 3D racing
simulator, and a global racing league.

° U b untu ‘I 6 04 LTS . RO S ( Robot O perat Click image to open expanded view + Car - AWS DeepRacer is an autonomous 1/18th scale race car designed

to test reinforcement learning (RL) models by racing on a physical
System), OpenVino ok A

« Simulator - Build models in Amazon SageMaker and train, test, and
iterate quickly and easily on the track in the AWS DeepRacer console
and 3D racing simulator.

« League - Compete in the world's first global, autonomous racing
league, to race for prizes and glory and a chance to advance to the
AWS DeepRacer Grand Final to win the coveted AWS DeepRacer Cup.

+ Build RL Models: You can build your own RL model for AWS DeepRacer

https://aws .dimMazon.com /d eeprace r/ using the AWS DeepRacer 3D racing simulator. Building a model

requires basic Python programming skills.
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- FEEIITJTORTEOOJIE, §AT Cloudwatch Logs ICHATI NS

- BFACTFEESHEEI, BELENICHLAEDDHZDFEZE
CloudWatch Logs ICiIX5 13

o ETILFHEZFIZ, IARTOJICHALT, HH o5&t

CloudWatch € Streams for /aws/sagemaker/TrainingJobs
Filter events

Create Log Stream Delete Log Stream LI fusheiy) Message
2018-01-10
- e Dre No older events found at the moment. Retr|
Log St Name Prefb 05:30:11 Arguments: train
05:30:12 [2018-01-10:05:30:11:INFO] Running standalone xgboost training.
05:30:12 [2018-01-1 30, INFO] File size need tc be processed in the nod:
oost-single-machine-regression-2018-01-10-05-24-53/algo-1-1515562124 05:30:12 [05:30:11] S3DistributionType set as FullyReplicated
oost-single-machine- 01RO - 0050450 e fERm100 [05:30:11] 2923x3 matrix with 23384 entries loaded frem /opt/ml/inpuf
yost-single-machine ssion-2018-01-10-05-24-52, 1-1515562109 I 11] SaDistributionType set as FullyReplicated
oost-single-machine- sion-2018-01-10-05-21-21 -1-1515561899 [f 11] 626x3 matrix with 5008 entries loaded from /opt/ml/input/d4
[05:30:11] src/tree/updater_prune.cc:74: tree pruning end, 1 roots, 30
tensorboard-e: 318/algo-2-1516110122 :30: [0]#011train-rmse:8.12873#01 1validation-rmse:7.89999
[05:30:11] src/tree/updater_prune.c: tree pruning end, 1 roots, 32
[1]#011train-rmse:6.644 7401 1validation-rmse:6.42765
[05:30:11] src/tree/updater_prune.c: tree pruning end, 1 roots, 44
[2]#011train-rmse:5.48553#01 1validation-rmse:5.27792
[05:30:11] src/tree/updater_prune.c: tree pruning end, 1 roots, 40
[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.c tree pruning end, 1 roots, 48
[5]#011train-rmse:3.35896#01 1validation-rmse:3.19781

Filter:

Log Streams

o-1-1516110122

sagemaker-tensorflow

PR R RN R

sagemaker-tensorflow-py2-cpu-2018-01-17

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
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« CloudWatch DALYy HRZ S a7 R—K T, 57D A[R1E

Amazon
SageMaker

0% #5i%

\ 4

AR

IEMRKIT
AR R H

Amazon
CloudWatch

aWws
) —



FBRVVTFDAN) VR ESR
BRIDRAVYTMIDWTIE, AN VRERKHFTESR

from sagemaker.tuner import HyperparameterTuner, ContinuousParameter

# Configure HyperparameterTuner

my_tuner = HyperparameterTuner(estimator=my_estimator, # previously-configured Estimator object
objective_metric_name='validation-accuracy',
hyperparameter_ranges={'learning-rate': ContinuousParameter(0.05, 0.06)},
metric_definitions=[{'Name': 'validation-accuracy', 'Regex':

'Regex': 'validation-accuracy=(\d\.\d+)'}],
max_jobs=100,

max_parallel_jobs=10)

# Start hyperparameter tuning job
my_tuner.fit({'train': 's3://my_bucket/my_training_data', 'test': 's3://my_bucket_my_testing_data'})

# Deploy best model
my_predictor = my_tuner.deploy(initial_instance_count=1, instance_type='ml.m4.xlarge"')

# Make a prediction against the SageMaker endpoint
response = my_predictor.predict(my_prediction_data)




Q&A

CERICDULTIX, AWS Japan Blog
https://aws.amazon.com/jp/blogs/news/ |

ICTRBE/BHELET

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