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42 AWS REZET] Containers ?

AWS Deep Learning Containers 25t Docker &% , AIAE B ETRITHIREZIER
MIE, AWSTE{IR AWS BN ERENREFINAREFRME — K up-to-date, ZEFEILHY
BITRME, BEFBER |, 55/ Dee AWS p Learning Containers A7,

FEIheE
MZRHNREFIER

AWS Deep Learning Containers @FEF LN REFZIERLNMLEMBEERZA , B0 TensorFlow
Mo PyTorchiX#mMITEMKIT I EF4 S B 2B Docker BB

FE 1 0IE

AWS Deep Learning Containers $t31&F CPU, GPU MEMEFEAREEI#HIT 7ML, AWS
TA13%Z# CUDA, cuDNN MEMHLENE , URAET GPU # EC2 WE#HLFILAKH G CPUs
raviton 1 Tra GPUs inium AR Z45/REY Habana-Gaudi & EBESF iR ITH S A AWSU R EEHRE
Habana-Gaudi 2B 28558 KIThaE. AWS

AWS R ERK

AWS Deep Learning Containers A] 5 &% AWS IRFTTLEER , ‘©IE SageMaker ATEgE, L 5%
HAEFRS (ECS), TS Elastic Kubernetes Service (EKS), TG F1 EC2 AWS ParallelCluster iX
AU AWS ERiEHN EBENSITREFIERNNARER.

ZE BEMEHN

AWS TEHi4E 3 M E H Dee AWS p Learning Containers , SABB{R IS AT A5 0] ST ARA K RE S S HE LR
MEFX R, XEMTRE AWSETEWREFIHENLSE up-to-date , H ELXFBE S EERZR L4
THEFNITHE. EAKFNELITEMREFIAR TR —MARBERTS , ER Dee AWS
p Learning Containers B iRt E M B3I EFKEBRX T B, XEAUBRENREZIHRER
BEENEH  MEFEHITAEFHRE, BLEHLEFHITRE , Dee AWS p Learning Containers
FEAUEITHAFRREFIREANNARE , MAKELEREMREMEZ24EY , XATURSHER
NIERR, HAECEBERENT B PEERHAASZHREZ I WEE. AWS

FEIEE 1
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AWS Deep Learning Containers LA T AWSE T REZINZEHREHEH -

CRichIlIE

£ F Dee AWS p Learning Containers £ &F CPU. GPU iER=REREZNH AWS Amazon EC2 £4l £
YWEEBHREEIEE | EE Hyperpod ERIAZ T KLk, AWS ParallelCluster SageMaker

RETRE

£/ Dee AWS p Learning Containers BfZBZ I JI4GHER , LEBSATERZEARNETAT B
AWS, ATRTEHHE, SageMaker

SR8 M R 2 14

AWS FERAFEERENBSREZ N REZI T LIFE, AWS Deep Learning Containers &
SageMaker Al Studio FEIZ AR ERINIETT , ATARAFF R FMREE R T,

RERERMRAY

FARBEEMRE AWSE T &R CI/CD Bi&Er |, #lanfE A Amazon ECS 5 Amazon EKS A SS , LAk
—3., BLREZI TEAE.
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Dee AWS p Learning Containers A|’]

AT &N an{a £ A Deep Learning Containers £ AWS Eit ¥ Lz T8 MELR PR RHIKRT,
EdEEL]

« HX1E SageMaker Al F{E Deep Learning Containers W{ELR , SR (FECHEEZRERS
SageMaker Al & 1F AR

- ETHRIUME EKS HyperPod LA SageMaker Al 9 Deep Learning Containers , &5 #
A Amazon E SageMaker KS Al 4w#E SageMaker HyperPod £ &,

F&

- BEMREX¥Z Containers
- L5k EC2 #iE

- 5 ECS #iz

- 5 EKS #iE

B EMRE T Containers

AT LAGE A Deep Learning Containers B E SLIZRFH#EIE | A Docker XHRIMEEAER, FEM
s,

=

E T EM R Dockerfile 7 , I EE W ZREZIEERFIH R GitHub FA4%E 7 INZE| PyTorch
Inference REFIJ BEF+H. AWS

# Take base container
FROM 763104351884 .dkr.ecr.us-east-1.amazonaws.com/pytorch-inference:2.4-cpu-py31l-ec2

# Add custom stack of code
RUN git clone https://github.com/aws-samples/deep-learning-models

£/ Docker BUMEM B E LB B E XS WERS , FTIEREN DA Docker M EK ( BERE
WAFE ).

MEEENE®K 3


https://docs.aws.amazon.com/sagemaker/latest/dg/your-algorithms.html
https://docs.aws.amazon.com/sagemaker/latest/dg/your-algorithms.html
https://docs.aws.amazon.com/sagemaker/latest/dg/sagemaker-hyperpod-eks.html
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docker build -f Dockerfile -t <registry>/<any name>:<any tag>
HIEZE LA Docker EME

docker push <registry>/<any name>:<any tag>
BAIUERAU TR SEITERR !

docker run -it < name or tag>

/A Important
YRATBEEE R F T BE15 A Deep Learning Containers B EM#E, EUTHSHIBELENKX
H

aws ecr get-login-password --region us-east-1 | docker login --username AWS --
password-stdin 763104351884 .dkx.ecr.us-east-1.amazonaws.com

W 5% EC2 ¥

AF N B UMAITE Deep Learning Containers Lz 1T M#EELL EC2 A PyTorch, #l,
TensorFlow

EFFRATHEZE , BEAPHLSRIL S EC2 RE.

AFS

- 5% EC21RE
- 12

- BEXAOR

5% EC2 RIE
FEATH | BFFI WAER LS 4T ERIRE Dee AWS p Learning Containers.

SEREAT S EBRKEE SR SR

T 55k EC2 ##2 4



AWS RERTIBE & ARG
« AT REEGIZE AWS Identity and Access Management A PSSR ERAF . EAILUE IAM 32
#l & R RBIE T F P IREHEREA.
« W 5# ECS_ BUR FullAccess

* AmazonEC2ContainerRegistryFullAccess

BXROEREE IAM AFNESER , FSH IAM A ERE PR AR ER IAM & 51,

- BHTDHEEITESEES (CPUR GPU ) |, BRIFSRES T EM AMI, Hitt AMIs T, BEE
HEXH GPU B2,

- BIER SSH EEIEH K6, BXREENESFEE , HSH Amazon EC2 A iEE H AV L fliE
BEREERE.

- ERZ% AWS CLI %87 AWS CLI iRA P S BRER B IREAR RN o
o EIBMSBIF | BT aws configure HIRHERIEAFNEIL,
« EENEHID | BT THHERZIEE Deep Learning Containers B Amazon ECR 126 &,

aws ecr get-login-password --region us-east-1 | docker login --username AWS --
password-stdin 763104351884 .dkx.ecr.us-east-1.amazonaws.com

IEEEA

E THBEXRMERA Deep Learning Containers £ Gk = EC2 #ATNSGMHEENFEE , BSHILT#
EC2 #ig.

LLES

AT N F [ EC2 £ PyTorch F7E Dee AWS p Learning Containers for Amazon Eiz1TiI4k
TensorFlow,

P

« PyTorchillZk
» TensorFlowi)llZ

- BESR

PyTorchi)ll4k

= PyTorch \#&#) Amazon EC2 SKBIFF RIS , BERAU TS ETESE. Y9 Anvidia-
dockerT GPU B,

YR 5


https://console.aws.amazon.com/iam/home?region=us-east-1#/policies/arn%3Aaws%3Aiam%3A%3Aaws%3Apolicy%2FAmazonECS_FullAccess
https://console.aws.amazon.com/iam/home?region=us-east-1#/policies/arn:aws:iam::aws:policy/AmazonEC2ContainerRegistryFullAccess
https://docs.aws.amazon.com/IAM/latest/UserGuide/access_policies_manage-attach-detach.html
https://docs.aws.amazon.com/dlami/latest/devguide/overview-base.html
https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/TroubleshootingInstancesConnecting.html
https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/TroubleshootingInstancesConnecting.html
https://docs.aws.amazon.com/cli/latest/userguide/install-cliv1.html#install-tool-bundled
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- ERTF CPU

$ docker run -it <CPU training container>

« X¥F GPU

$ nvidia-docker run -it <GPU training container>

« WRRE docker-ce Mx7A 19.03 HEFIRA , fRATLAE docker FfEA--gpus #7& :

$ docker run -it --gpus <GPU training container>

$ git clone https://github.com/pytorch/examples.git
$ python examples/mnist/main.py --no-cuda

« X¥F GPU

$ git clone https://github.com/pytorch/examples.git
$ python examples/mnist/main.py

PyTorch £/ NVIDIA Apex #1749 = GP

NVIDIA Apex R—REBATRERBEN S AN INEHWERARERFE PyTorch B, BXxApexiztisE
AREFNEZEELR , EiHE NVIDIA Apex™ ik, Apex B BTHIA TR Zi#h EC2 L4l :

- TS EC2 P3 L4l
- 5 EC2 P4 3£4l
- 5 EC2 P5 3£l
- 5 EC2 G5 34l

EFF AR NVIDIA Apex #1720 AN , BE GPU JIGARB/INLIHmFIETU TS, WREHIER
1 Amazon EC2 =il GPUs EEL BB , FeEE1TH T MmNk,

YR 6


https://nvidia.github.io/apex/
https://aws.amazon.com/ec2/instance-types/p3/
https://aws.amazon.com/ec2/instance-types/p4/
https://aws.amazon.com/ec2/instance-types/p5/
https://aws.amazon.com/ec2/instance-types/g5/
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$ git clone https://github.com/NVIDIA/apex.git && cd apex
$ python -m torch.distributed.launch --nproc_per_node=2 examples/simple/distributed/
distributed_data_parallel.py

TensorFlowi)l| &k

%% Amazon EC2 E6lfE , A LMERA L T & =1&1T TensorFlow TensorFlow 2 N&E88, %
Anvidia-docker¥F GPU B{%,

° RTHZEHZ CPU H"JU”—/\ , '\l-ﬂﬁiiglj_-l’j\—rﬁ’%o

/

$ docker run -it <CPU training container>

&, BETU TS,

$ nvidia-docker run -it <GPU training container>

P S URBEERZTRRHERSRARME - shel BRTF. AR, BAUETUTHSHITHEA
TensorFlow,

$ python

>> import tensorflow

& Ctrl+D IR[E F bash IR &F. BITATHTAFFBIUIL :

git clone https://github.com/fchollet/keras.git
$ cd keras

$ python examples/mnist_cnn.py

EZxET L% E EC2 f£/ Deep Learning Cont PyTorch ainers X #32 | 52 FPyTorch## o

NS -



AWS RESTEH 5 % A RIER
HEIE

AT EWMAER PyTorchFEER T S#sE 4 it E =M Dee AWS p Learning Containers £1=4T
#EIB, TensorFlow

&

« PyTorch#if
« TensorFlowHE i

PyTorch# i

1.6 X E & PyTorch iR4#) Deep Learning Container TorchServe s A T#ZiEH. 1.5 XER
PyTorch KX ZK) Deep Learning Container multi-model-server s AF#IEFA,

PyTorch 1.6 X E & RA

N TIBTHIE PyTorch , BLRBIEA T A S3 FHMETE Imagenet LFIYIGHER, HERMER
TorchServeiZftf, EXEZER , BSHXBEXRTEALIE PyTorch #IEH TorchServe %,

*F CPU =41 :

$ docker run -itd --name torchserve -p 80:8080 -p 8081:8081 <your container image id>
\

torchserve --start --ts-config /home/model-server/config.properties \
--models pytorch-densenet=https://torchserve.s3.amazonaws.com/mar_files/densenetl6l.mar

XF GPU =41

$ nvidia-docker run -itd --name torchserve -p 80:8080 -p 8081:8081 <your container
image id> \

torchserve --start --ts-config /home/model-server/config.properties \

--models pytorch-densenet=https://torchserve.s3.amazonaws.com/mar_files/densenetl6l.mar

WMRIRE docker-ce R4S 19.03 HE FhRA , M AT LATE /S 30 Docker B £ A% - -gpustne
BEXHOEERSEF.
fRSEERaE , BMETUERATEENTEANE OEITHE,

$ curl -0 https://s3.amazonaws.com/model-server/inputs/flower. jpg

IR 8


https://aws.amazon.com/blogs/machine-learning/serving-pytorch-models-in-production-with-the-amazon-sagemaker-native-torchserve-integration/
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curl -X POST http://127.0.0.1:80/predictions/pytorch-densenet -T flower.jpg

FERERSERE , BUUFERUTELEEZR,
$ docker rm -f torchserve

PyTorch 1.5 R ERRAK

N TIZITHE PyTorch , W RHIEA 7 03 S3 FMAFTE Imagenet EFRIISRVER, HEBEEFERAN
multi-model-server , E ] L B FERENFRK. BREZEL |, ESH multi-model-server,

3t F CPU 3E44 :

$ docker run -itd --name mms -p 80:8080 -p 8081:8081 <your container image id> \
multi-model-server --start --mms-config /home/model-server/config.properties \
--models densenet=https://dlc-samples.s3.amazonaws.com/pytorch/multi-model-server/
densenet/densenet.mar

3 F GPU =24

$ nvidia-docker run -itd --name mms -p 80:8080 -p 8081:8081 <your container image id>

\

multi-model-server --start --mms-config /home/model-server/config.properties \
--models densenet=https://dlc-samples.s3.amazonaws.com/pytorch/multi-model-server/
densenet/densenet.mar

WRIRE docker-ce hRZ< 19.03 EFRAS , M ATLAFE/Z 3 Docker BHEA % - -gpustrd.
BEXHITEERHRT.

BSeREE  BIERMERL T A EMNTENE QETHE,

$ curl -0 https://s3.amazonaws.com/model-server/inputs/flower. jpg
curl -X POST http://127.0.0.1/predictions/densenet -T flower.jpg

ERATRRE  BUNEARTIEREBR.

$ docker rm -f mms

IR 9


https://github.com/awslabs/multi-model-server
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TensorFlowHE

T E M ER Deep Learning Containers 3H{THEIE | I RBIGER T — /N A TensorFlow 2
Serving I EI ¥ M—EH, BMNBWERAREZSER AMI for TensorFlow 2, &EFEHIF , BT

T8%,

$ git clone -b r2.0 https://github.com/tensorflow/serving.git
$ cd serving

FERL ST AR LER M Deep Learning Containers 31T TensorFlow fR%. SR FIUIEH
Deep Learning Containers 7@ , BERFEETASBELEFTR , HEANEEHEET,

« 3F CPU 3£4i :

$ docker run -p 8500:8500 -p 8501:8501 --name tensorflow-inference --mount
type=bind, source=$(pwd)/tensorflow_serving/servables/tensorflow/testdata/
saved_model_half_plus_two_cpu,target=/models/saved_model_half_plus_two -e
MODEL_NAME=saved_model_half_plus_two -d <cpu inference container>

Flan -

$ docker run -p 8500:8500 -p 8501:8501 --name tensorflow-inference --mount
type=bind, source=$(pwd)/tensorflow_serving/servables/tensorflow/testdata/
saved_model_half_plus_two_cpu,target=/models/saved_model_half_plus_two
-e MODEL_NAME=saved_model_half_plus_two -d 763104351884 .dkr.ecr.us-
east-1.amazonaws.com/tensorflow-inference:2.0.0-cpu-py36-ubuntul8.04

« XF GPU =4 :

$ nvidia-docker run -p 8500:8500 -p 8501:8501 --name tensorflow-inference --
mount type=bind,source=$(pwd)/tensorflow_serving/servables/tensorflow/testdata/
saved_model_half_plus_two_gpu,target=/models/saved_model_half_plus_two -e
MODEL_NAME=saved_model_half_plus_two -d <gpu inference container>

Hlan -

$ nvidia-docker run -p 8500:8500 -p 8501:8501 --name tensorflow-inference
--mount type=bind, source=$(pwd)/tensorflow_serving/servables/tensorflow/
testdata/saved_model_half_plus_two_gpu, target=/models/saved_model_half_plus_two

H#E3E 10


https://docs.aws.amazon.com/dlami/latest/devguide/overview-base.html
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-e MODEL_NAME=saved_model_half_plus_two -d 763104351884 .dkr.ecr.us-
east-1.amazonaws.com/tensorflow-inference:2.0.0-gpu-py36-cul@@-ubuntul8.04

® Note
g GPU A RS REE E—LatiE,
=T 3K , £/ Deep Learning Containers iz {THE

$ curl -d '{"instances": [1.0, 2.0, 5.0]}' -X POST http://127.0.0.1:8501/v1/models/
saved_model_half_plus_two:predict

MHRBTUATRR,

{
"predictions": [2.5, 3.0, 4.5
]

}

(® Note
ERHAHFNEE , BAUERAEHM MBI RFNRE , WA THEAR
$ docker attach <your docker container name>
FH T XMl Ftensorflow-inferences

IFEE

E T IN{A7E Amazon ECS BB E X A OS5 Deep Learning Containers BB& A |, 55/, BE
MABR

BEXAOR

NTFHELEESG , Deep Learning Containers FFABENXAORKA, MEZEFAESHWAOR , ATH
BROMTARBEAOR,

BEXAOR
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- EEEESITHEBEXAARSMAE  BEALSGT.

docker run --entrypoint=/path/to/custom_entrypoint_script -it <image> /bin/bash

- EFAORRENZE , BEALSB T

docker run --entrypoint="" <image> /bin/bash

5% ECS #32

AN EWMAER PyTorchF#EEAF Amazon ECS B Dee AWS p Learning Containers Liz{Till4k
F TensorFlowH#E I,

EIFBUTHEZR , BTKPHSRIL D% ECS RE,

ok
« T5# ECS RE
- ik
.

« BEXAAR

55 ECS RiE

AREBNFWNAERAL S RBRRSZIZE D AWS eep Learning Containers.

7 Deep Learning Containers i% & &i# ECS

Bl R SR AT

ALREREMBRIRECTAUAT EREH

ZRAMEZFIRAL AWS CLI, BEXZESIARNESZEE AWS CLI , BSRZE AWS
Command Line Interface,

o A Amazon ECS #{TiREH PN LR,

T3 ECS #iiz2 12


https://docs.aws.amazon.com/cli/latest/userguide/installing.html
https://docs.aws.amazon.com/cli/latest/userguide/installing.html
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MERNENEBITATRE,

1.

2.

EAEHZEtENRAT MRS EH N XE P 6|2 Amazon ECS £,

aws ecs create-cluster --cluster-name ecs-ec2-training-inference --region us-east-1

ERWEFEPZI —PHZ A Amazon EC2 =4l, BHXETF GPU WIE , 2/ GPUs
Amazon ECS FF & A RIEFFHITE Amazon ECS LA | LEHEHSEHIE R &R, MRE%
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BET GPU 9 AMI B93E41 , HEE KR 100 GB , XA us-east-1,
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#!/bin/bash
echo ECS_CLUSTER=ecs-ec2-training-inference >> /etc/ecs/ecs.config

b. (A& ) EAUTARGEEN my_mapping.txt BX#H , XFECIELPIFEEIREN K

PNo
[
{
"DeviceName": "/dev/xvda",
"Ebs": {
"VolumeSize": 100
}
}
]

c. FERATL% ECS t1LH AMI BT 5% EC2 324 , FSHERIIER, FHSNENR
24 ID # key pair BF , HEUTHSHFEREN]. EREFHIL L ECS 1L AMI
ID , HSRT D # M REERST R AMIsEEEF TS ECS 41,

aws ec2 run-instances --image-id ami-0dfdeb4b6d47a87a2 \
--count 1 \
--instance-type p2.8xlarge \
--key-name key-pair-1234 \
--security-group-ids sg-abcd1234 \
--iam-instance-profile Name="ecsInstanceRole" \
--user-data file://my_script.txt \
--block-device-mapping file://my_mapping.txt \
--region us-east-1

£ Amazon EC2 ##l&m |, BB MM Finstance-idREIEL SR EE K,
WE , BELWE—NEEZTEEEHIM Amazon ECS £8 ., BXUUTHSREUE Amazon EC2 SE4
=R EESEB M,
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1. 7E https://console.aws.amazon.com/ecs/v2 FITFFRHI &,
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TS5 ECS RE 14


https://docs.aws.amazon.com/AmazonECS/latest/developerguide/ecs-optimized_AMI.html
https://console.aws.amazon.com/ecs/v2

AWS REZT RS F & A RIEE
3. HEEBRTEL , EREMERE,
4. £ BEIH T BIIREERinstance-idTELE—FSH0EN, B4, FEIETHCPUM

TRARENE , RAXEEEUTHERAEREA, LRETERFEE/LoHTRERERH A
o

IEEER

= 7B <% Amazon ECS L{# /A Deep Learning Containers TG MHEENEL |, HSHLIH
ECS #ig,

PLEAN

(® Note

ZAF5 448 anal 55 F§ 1 1E Dee AWS p Learning Containers for Amazon #4225 PyTorch Bk
EZ17YI4R TensorFlow,

/A Important

MREHMK - 2812 Amazon ECS lRESHEX<AE , NRINVBER TARAEHNRSERZAE ,
BRIFBEMAEE—NTAR, IRENESENER awsvpc MEEXNSFRFEE N E
AERFAI , WEERFSHEXAEC, MRBRSEANDIFEEGEE. S BIRAWN Elastic
Inference IiEEF , MEFEEZAG , EXMBERT , EFNELLIEEAR, BEXESZEE
#EZ % Amazon ECS FF R A RSP HERAER T Amazon ECS HIRESHEXAE,

AES

« PyTorch JIl£k

- BESR

« TensorFlowi)l| %

- BESR

plE 15


https://docs.aws.amazon.com/AmazonECS/latest/developerguide/using-service-linked-roles.html

AWS REZ] R FRARER

PyTorch Ik

BIFEAMESEX , RIGFTBETE Amazon ECS £# LizTES. EFENRZAE—EHN—RIIAE

i

2o UWTRBIER—NRHBI Docker & , ZBEBIFIIZEI A NZ Deep Learning Containers H,

FERAUTABEER RN ecs-deep-learning-container-training-taskdef.json #X

- JEFF CPU

"requiresCompatibilities":[
"EC2"
1,
"containerDefinitions": [
{
"command": [
"git clone https://github.com/pytorch/examples.git && python
examples/mnist/main.py --no-cuda"
1,
"entryPoint": [
"sh",
n_en
1,
"name":"pytorch-training-container",
"image":"763104351884.dkr.ecr.us-east-1.amazonaws.com/pytorch-
training:1.5.1-cpu-py36-ubuntul6.04",
"memory" :4000,
"cpu":256,
"essential":true,
"portMappings":[
{
"containerPort":80,
"protocol":"tcp"

1,
"logConfiguration": {
"logDriver":"awslogs",
"options":{
"awslogs-group":"/ecs/pytorch-training-cpu",
"awslogs-region":"us-east-1",

"awslogs-stream-prefix":"mnist",
"awslogs-create-group":"true"

NS
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1,

"volumes": [

iF
"networkMode":"bridge",
"placementConstraints": [

1,
"family":"pytorch"
}
- X¥F GPU
{
"requiresCompatibilities": [
IIECZII
1,
"containerDefinitions": [
{

"command": [

"git clone https://github.com/pytorch/examples.git && python
examples/mnist/main.py"

1,
"entryPoint": [
"sh",
n_en
1,

"name": "pytorch-training-container",
"image": "763104351884.dkr.ecr.us-east-1.amazonaws.com/pytorch-
training:1.5.1-gpu-py36-cul@l-ubuntul6.04",
"memory": 6111,
"cpu": 256,
"resourceRequirements" : [{
"type" : "GPU",
"value" : "1"
1,
"essential": true,
"portMappings": [
{
"containerPort": 80,
"protocol": "tcp"
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}
1,
"logConfiguration": {
"logDriver": "awslogs",
"options": {
"awslogs-group": "/ecs/pytorch-training-gpu",
"awslogs-region": "us-east-1",
"awslogs-stream-prefix": "mnist",
"awslogs-create-group": "true"
}
}
}
1,
"volumes": [],
"networkMode": "bridge",

"placementConstraints": [],
"family": "pytorch-training"

2. EMEFSENL. BTREHPFNEITRS , FET—IHEATE,

aws ecs register-task-definition --cli-input-json file://ecs-deep-learning-
container-training-taskdef.json

3. FREFSEMUERES. EFEEL—SHHNEITIRRR.

aws ecs run-task --cluster ecs-ec2-training-inference --task-definition pytorch:1

£ https://console.aws.amazon.com/ecs/v2 FITFFiRE A

i%# ecs-ec2-training-inference £&,
£ Cluster TUE L , #%4F Tasks.
£554L FRUNNINGIRAS G |, IBBESHRRA.

EBE T, &E “BEBFEFELR” CloudWatch, XA ZE| CloudWatch 3251 A LLEF 1| SRt
EBE,
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5 TensorFlow = TensorFlow 2 BE&E M. ERES TensorFlow 2 —#2ffH , % Docker BB E X

J TensorFlow 2 &15.

1.

FERAUTHRBEER N ecs-deep-learning-container-training-taskdef.json BX

- BT CPU

"requiresCompatibilities": [
"EC2"
1,
"containerDefinitions": [{
"command": [
"mkdir -p /test && cd /test && git clone https://github.com/
fchollet/keras.git && chmod +x -R /test/ && python keras/examples/mnist_cnn.py"
1,
"entryPoint": [
"sh",
n_en
1,
"name": "tensorflow-training-container",
"image": "763104351884.dkr.ecr.us-east-1.amazonaws.com/tensorflow-
inference:1.15.2-cpu-py36-ubuntul8. 04",
"memory": 4000,
"cpu": 256,
"essential": true,
"portMappings": [{
"containerPort": 80,
"protocol": "tcp"

11,
"logConfiguration": {
"logDriver": "awslogs",
"options": {
"awslogs-group": "awslogs-tf-ecs",
"awslogs-region": "us-east-1",
"awslogs-stream-prefix": "tf",
"awslogs-create-group": "true"
}

N
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1,

"volumes": [],
"networkMode": "bridge",
"placementConstraints": [],
"family": "TensorFlow"

« XF GPU

"requiresCompatibilities": [
"EC2"
1,
"containerDefinitions": [
{
"command": [
"mkdir -p /test && cd /test && git clone https://github.com/
fchollet/keras.git && chmod +x -R /test/ && python keras/examples/mnist_cnn.py"
1,
"entryPoint": [
"sh'",
n_en
1,
"name": "tensorflow-training-container",
"image": "763104351884.dkr.ecr.us-east-1.amazonaws.com/tensorflow-
training:1.15.2-gpu-py37-cul@0-ubuntul8. 04",
"memory": 6111,
"cpu": 256,
"resourceRequirements" : [{
"type" : "GPU",
"value" : "1"
1,
"essential": true,
"portMappings": [

{
"containerPort": 80,
"protocol": "tcp"
}
1,
"logConfiguration": {
"logDriver": "awslogs",
"options": {
"awslogs-group": "awslogs-tf-ecs",
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"awslogs-region": "us-east-1",
"awslogs-stream-prefix": "tf",
"awslogs-create-group": "true"
}
}
}

1,

"volumes": [],

"networkMode": "bridge",

"placementConstraints": [],

"family": "tensorflow-training"

2. EMEFSENL. BTREHPFNEITRS , FET—IHEATE,

aws ecs register-task-definition --cli-input-json file://ecs-deep-learning-
container-training-taskdef.json

3. HARFSENCERES. BFBEL-FPNBITRSNERRIBRPENEEFNEN

aws ecs run-task --cluster ecs-ec2-training-inference --task-definition tf:1
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BT FAMESEN , AR FBEE Amazon ECS £# EE1TES ., FEENRSHEE—RBH—RT
B, UTRBIEA—NRHI Docker E , ZEBR CPU = GPU #EM AR INE Deep Learning
Containers #,

IEEER

B 7 a7 Amazon ECS L{# A% A Deep Learning Containers WEEXAOR , 28, BENY
A DI@\

TensorFlowHE

AT R BIER — N6 Docker & , ZEHBEIS ENMNH SR CPU 5 GPU #HER AR INE] Deep
Learning Containers A,

BT CPU H#E
ERAUTROEITE T CPU RYHEE,

1. FRAUTARBESRZN ecs-dlc-cpu-inference-taskdef.json WX#. RALLFHE
TensorFlow E§ TensorFlow 2 —R A, ZJEE TensorFlow 2 —# 2 , &5’ Docker BHE
X h TensorFlow 2 1% , AR RE r2.0 REEHEI XMT = r1.15,

{
"requiresCompatibilities": [
IIECZII
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1,
"containerDefinitions": [{
"command": [
"mkdir -p /test && cd /test && git clone -b rl.15 https://github.com/
tensorflow/serving.git && tensorflow_model_server --port=8500 --rest_api_port=8501
--model_name=saved_model_half_plus_two --model_base_path=/test/serving/
tensorflow_serving/servables/tensorflow/testdata/saved_model_half_plus_two_cpu"

FRARER

1,
"entryPoint": [
"sh'",
Il_cll
1,
"name": "tensorflow-inference-container",
"image": "763104351884.dkr.ecr.us-east-1.amazonaws.com/tensorflow-

inference:1.15.0-cpu-py36-ubuntul8. 04",
"memory": 8111,
"cpu": 256,
"essential": true,
"portMappings": [{
"hostPort": 8500,
"protocol": "tcp",
"containerPort": 8500
},
{
"hostPort": 8501,
"protocol": "tcp",
"containerPort": 8501
I
{
"containerPort": 80,
"protocol": "tcp"

}

1,

"logConfiguration": {
"logDriver": "awslogs",

"options": {

"awslogs-group": "/ecs/tensorflow-inference-gpu",

"awslogs-region": "us-east-1",
"awslogs-stream-prefix": "half-plus-two",
"awslogs-create-group": "true"
}
}
1,

"volumes": [],
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"networkMode": "bridge",
"placementConstraints": [],
"family": "tensorflow-inference"

}

2. EMEFSENL. BTHREHPNEITRS , FET—IHEATE,

aws ecs register-task-definition --cli-input-json file://ecs-dlc-cpu-inference-
taskdef.json

3. flZ Amazon ECS RS BEEESZEMNE , iBrevision_idA Et—FHEHPESELHWEITHRS
B,

aws ecs create-service --cluster ecs-ec2-training-inference \
--service-name cli-ec2-inference-cpu \
--task-definition Ec2TFInference:revision_id \
--desired-count 1 \
--launch-type EC2 \
--scheduling-strategy="REPLICA" \
--region us-east-1

4. I e AL T S ERK I UE AR 55 IR EUM 4B 48 v 75

a. 1 https://console.aws.amazon.com/ecs/v2 FFTFIEHIA

b. i%&# ecs-ec2-training-inference £,
c. 1E Cluster (5£8%) TWHE L , i£3%F Services (fRS) , AFIEE cli-ec2-inference-cpuo
d. EHLTFRUNNINGRASG , EBESHIRA,

e. EBE T, &R “BEFZEXEER CloudWatch, X&¥F&EH | CloudWatch Z&EI B LLEF I
GHEBRE,

f. 7E Containers (A28) T , B ARIFHEE.

g FEBW M MEHE" T , £ ISP TicTwO 8501 @ IP #hut , HET —FHERAZ
Mok,

5. BEEBITHE , BEAUTHT. IR P thut BiR7 £ — TPy S EREEEE 1P sk,

curl -d '{"instances": [1.0, 2.0, 5.0]}' -X POST http://<External ip>:8501/v1l/
models/saved_model_half_plus_two:predict

THRRHHEH,
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"predictions": [2.5, 3.0, 4.5
]

/A Important
MRIETEEZFIAL IP bt |, FHRAREN AR XX BERERNERD |, Fla0

/Ch

8501, BAIAZHIMEREM LRI,

ET GPU Hy#E

FRAUT REEITET GPU H#E,

1. FEAUTARBIEREAN ecs-dlc-gpu-inference-taskdef.json WX #., RAUFHEHE
TensorFlow = TensorFlow 2 —i&Ef# A, EFNHES TensorFlow 2 —® A , 154 Docker BB E
A TensorFlow 2 & , AR RE r2.0 RS EHELI XMA = r1.15,

{
"requiresCompatibilities": [
IIECZII
1)
"containerDefinitions": [{

"command": [
"mkdir -p /test && cd /test && git clone -b rl.15 https://github.com/

tensorflow/serving.git && tensorflow_model_server --port=8500 --rest_api_port=8501
--model_name=saved_model_half_plus_two --model_base_path=/test/serving/
tensorflow_serving/servables/tensorflow/testdata/saved_model_half_plus_two_gpu"

1,
"entryPoint": [
"sh",
n_en
1,
"name": "tensorflow-inference-container",
"image": "763104351884.dkr.ecr.us-east-1.amazonaws.com/tensorflow-

inference:1.15.0-gpu-py36-cul@@-ubuntul8.04",
"memory": 8111,
"cpu": 256,
"resourceRequirements": [{
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"type": "GPU",
"value": "1"
1,
"essential": true,
"portMappings": [{
"hostPort": 8500,
"protocol": "tcp",
"containerPort": 8500
},
{
"hostPort": 8501,
"protocol": "tcp",
"containerPort": 8501
.
{
"containerPort": 80,
"protocol": "tcp"

}

1,

"logConfiguration": {
"logDriver": "awslogs",
"options": {

"awslogs-group": "/ecs/TFInference",
"awslogs-region": "us-east-1",
"awslogs-stream-prefix": "ecs",
"awslogs-create-group": "true"

}

}

1,

"volumes": [],

"networkMode": "bridge",
"placementConstraints": [],
"family": "TensorFlowInference"

2. EMEFSENL. BTREHPFNEITRS , FET—IHEAT,

aws ecs register-task-definition --cli-input-json file://ecs-dlc-gpu-inference-

taskdef.json
3. % Amazon ECS RS BERSENE , revision_idA E—FHmEPESELHIEITIRS
B,
wE
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aws ecs create-service --cluster ecs-ec2-training-inference \
--service-name cli-ec2-inference-gpu \
--task-definition Ec2TFInference:revision_id \
--desired-count 1 \
--launch-type EC2 \
--scheduling-strategy="REPLICA" \
--region us-east-1

4. BEFTERUATZERKEIURS HAREMEL IR Ko

a. 1 https://console.aws.amazon.com/ecs/v2 FITFFIEEI A,

b. #%# ecs-ec2-training-inference &%,
c. 1E Cluster (5£8%) WE L , i&£#F Services (fR%) , AFIE#R cli-ec2-inference-cpuo
d. ESATRUNNINGRASE , BEESIHRRF.

e. EAE T, &E “EFFEFXEEL CloudWatch, XA&FEH | CloudWatch &5 UAEE |
SGHEBRE,

f. 1E Containers (828) T , R BRF[HFHAEE.

g FEBW M MWEHE T , £ NP TSmO 8501 9 IP thut , HET —FHERAZ
ik,

5. E{THIE  FEAUTHS. FAZ IP it B E— 5 S Z0858E IP ik,

curl -d '{"instances": [1.0, 2.0, 5.0]}' -X POST http://<External ip>:8501/v1/
models/saved_model_half_plus_two:predict

THRRHHEE,

"predictions": [2.5, 3.0, 4.5
]

/A Important
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BRBEEFENH JSON XHFHentryPointZ ¥, SEEEXA OSBRI XHRE, LR
/j_T‘ T _/I\/T_\WJ )

"entryPoint": [

"sh",

noen

"/usr/local/bin/multi-model-server --start --foreground --mms-config /home/
model-server/config.properties --models densenet=https://dlc-samples.s3.amazonaws.com/
pytorch/multi-model-server/densenet/densenet.mar"],

W 55 EKS ##2

Amazon EKS #ERME T NEMHEERG , HER 7T IMAEUTIRE LIREMFEA Dee AWS p

Learning Containers :

* Amazon Elastic Kubernetes Service(Amazon EKS)
 Kubeflow F/§ AWS

Kubeflow on AWS 235& A F I i# Elastic Kubernetes Service ( Il &# EKS ) # Kubeflow £33 {1t
HFFRKRITHR. BXEZER , FZ [ Kubeflow BIAWS Zh&E,

® Note
AT RHNAANGMERRHISEET REH LET,
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Ko
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¥

EfEA GPU BEH , BEAEEHXE GPU BHEFH Amazon REM G, HRINNEBNUFEATE GPUR
Amazon EKS {1tk AMI ZME@H’JF@?LFWHEFE ZIEE. It AMI BIEFRITENRE AWS , At
FERLAPEFAIY (EULA). BAMIEFIT R EKS LB AMI AWS Marketplace #3#3 EULA |
RETHREIETIEPER AMI,

/A Important
E1TR AMI , iFiF R AWS Marketplaceo

BEEREIRE

E& A Amazon EKS , B4R E —NEN AR ZMEZLNENAFLK, . XLEZFEA AWS Identity
and Access Management (IAM) TEiZEH,

1. BRBELN AWS K/ FEIE IAM AP PRFZEREIE IAM AR REHRAEHN IAM AR,
2. ﬁmlﬂ:ﬁﬁ?ﬂlj 'l-IEo

a. fEH https://console.aws.amazon.com/iam/ T FF IAM & &
b. #ETRAUsers , E&FEMAF,
c. %3 Security Credentials,

d. %&#F Create access key,
e. T keypar REFERURAEFEA,

3. FUTERERMEER IAM AP, XERBENTLDE EKS, 1AM ML S ##E M ITE R (Amazon
EC2) % T R 5 R BR.

a. 1%&#F Permissions.,
b. #%# Add permissions,

%% Create policyo
d. MCreate policy®&OHEFISONETF,

o
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https://aws.amazon.com/marketplace/pp/B07GRHFXGM
https://docs.aws.amazon.com/IAM/latest/UserGuide/id_users_create.html
https://console.aws.amazon.com/iam/
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e. MUWEUTHR.

{
"Version": "2012-10-17",
"Statement": [
{
"Sid": "VisualEditor@",
"Effect": "Allow",
"Action": "eks:*",
"Resource": "*"
}
]
}

f. @BRMEKSFullAccessHBIREKEE,

g. SMEGrant permissions&O,

h. #%# Attach existing policies directly,

i. ¥EFEKSFullAccessHiEHiZEIEE,

j. ¥FEAwWSCloudFormationFullAccessHiEHRiZEIEIE,

k. #%AmazonEC2FullAccessHiEFZEIRE,

. #RIAMFullAccessHiEHiZEEE,

m. 1 ZAmazonEC2ContainerRegistryReadOnly ik SiE4E,
n. 13 AmazonEKS_CNI_Policy#i&s&EiE4E,

0. 1 FAmazonS3FullAccessHiEPEIRE,

p. EIEEX
RIS R

EiRE Amazon EKS £8 , BERAFRI Eeksctl, RIMNBWEERATEREZI ER AMI
(Ubuntu) B Amazon EC2 SRk 7 BL MR HI SR, SAUETTEN LA MEZTXETE | A
LEBZZ1TH Amazon EC2 Sl EiZfTiXET E, BE , A TRMLAIERE , RIBRIREEUbuntu
16.04FF E AN ZREZ T EMAMI ( DLAMI ) » BRINHZREHMKT =

EF e, BERENNGHENVEREESTEFAMMBEFRNVE. BEBERT , £HA
TGS HEENBBENERNUTE—XiH, A, SZETUER —XKEEMXT R EaIRRX
N 10 DBV REHERITRE , ZHERESES 3 DLAMI BURERXT R
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https://aws.amazon.com/getting-started/tutorials/get-started-dlami/

AWS REZT RS F i A RIS
1. ZEFIEHANXT =,
2. TEIHHLE AWS CLl, EiFRFAEMNFT Kubernetes ThaE , UM EERITIRA,

$ sudo pip install --upgrade awscli

3. eksctl@IIEIT Amazon EKS AIFERMZERPFELENBREREN NN IRHITEE, X
HNEZEBeksctl , BiESH eksctl T,

4. kubectliRBBE % kubectl IERHFHN LT BH#ITERE,

® Note

BERAKkubect1IRAS%ME Amazon EKS S8 G| FEARAHERR — NI, 5
| 1.18 kubectl BF %A 5 Kubernetes 1.17, 1.18 1 1.19 £& &S FEH,

5. BIIETUTHS LS aws-iam-authenticator. XM E %S B aws-iam-authenticator , i&
S L ¥aws-iam-authenticator,

$ curl -o aws-iam-authenticator https://amazon-eks.s3.us-
west-2.amazonaws.com/1.19.6/2021-01-05/bin/linux/amd64/aws-iam-authenticator

$ chmod +x aws-iam-authenticator

$ cp ./aws-iam-authenticator $HOME/bin/aws-iam-authenticator && export PATH=$HOME/
bin:$PATH

6. M“Security Configuration (£ E &) &85 Hi=1T IAM AP aws configure, BIEFEEHI IAM
FAFH AWS 5B AWS B4R , REEHIETE IAM 25 ERIBRINIAEHFERE , RAEFEELE
IR+, aws configure

GPU &£
1. BRELTEMA p3.8xlarge SRHIRBBEBEHN T, EBTEZH , XIFHTUTER,
s nameBIEANRETEEFEMIE, B LU cluster-name EXNFEMNFREZH , REHAH
SREEREERFER,

« eks-versionZ Amazon E KS kubernetes ix4~, BxXFHNT 5% EKS M4 |, S5 A
T &% EKS Kubernetes W2,

* nodesREVEEERPTLENXLPIHE, EATRHF , RIHN=AT ]I,

* node-typefEM=—EHIE,
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https://docs.aws.amazon.com/eks/latest/userguide/eksctl.html
https://docs.aws.amazon.com/eks/latest/userguide/getting-started-eksctl.html
https://docs.aws.amazon.com/eks/latest/userguide/install-kubectl.html
https://docs.aws.amazon.com/eks/latest/userguide/install-aws-iam-authenticator.html
https://docs.aws.amazon.com/eks/latest/userguide/kubernetes-versions.html
https://docs.aws.amazon.com/eks/latest/userguide/kubernetes-versions.html
https://aws.amazon.com/ec2/instance-types/
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« timeoutM H*ssh-access *ALUFRE,

« ssh-public-keyREBEAXREBERIETINBANEN. EAFRRELEANTEER ,
ELBEB— N Z R4 |, (BE—EE ssh-public-key A N RFERANX T2 BN PSR, E
= BAEERME Ama EC2 zon BHI &M “HEAX” o P ERNEHAE M.

« regionZEFHEFMN Amazon EC2 XiF,, MRAEITXIFERANVTIFEXE ( BrA<us-
east-1>) WIIGEE , BRIMNBWEEAR — X, ssh-public-keyX B RIEZ M XS 3058
il

(@ Note
AIEFENERT P RI&<us-east-1>RH X,

2. W THITERE  STZHTHES, ENTRBEEUTRFE/LOH , MREBEFEABEER
AT E B E R AVAT A,

$ eksctl create cluster <cluster-name> \
--version <eks-version> \
--nodes 3 \
--node-type=<p3.8xlarge> \
--timeout=40m \
--ssh-access \
--ssh-public-key <key pair_name> \
--region <us-east-1> \
--zones=us-east-la,us-east-1b,us-east-1d \
--auto-kubeconfig

ERETLERLEUT M THHONR

EKS cluster "training-1" in "us-east-1" region is ready

3. BEBREBERT , auto-kubeconfig R BB ESERNER, B2 , MRZEBIRE , NAUETUATHS
Rig B IRM kubeconfigo MREBEMNHMVBERMAT RMNETEEH O FALT D,

$ aws eks --region <region> update-kubeconfig --name <cluster-name>

ENZATAEIRUTUOTRHNAR
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Added new context arn:aws:eks:us-east-1:999999999999:cluster/training-1 to /home/
ubuntu/.kube/config

4. WMRMBITRIER GPU EHIKE  BFZIXMEAUTHSEERH LZTEHT Kubernetes B9 NVIDIA
WEWHF

$ kubectl apply -f https://raw.githubusercontent.com/NVIDIA/k8s-device-plugin/
vl.12/nvidia-device-plugin.yml
$ kubectl create -f https://raw.githubusercontent.com/NVIDIA/k8s-device-plugin/
v0.9.0/nvidia-device-plugin.yml

5. WIFERTENTIALEE GPUs ATRRY

$ kubectl get nodes "-o=custom-
columns=NAME: .metadata.name,GPU:.status.allocatable.nvidia\.com/gpu"

CPU £&£&
BB PH — 1% FEHeksctiii 8 B3N GPU B HEMnode-type R A CPU SEHI AT,
M L AREE B

BEZRBEXTEAeksctlit B3 GPU &M i1t , H1EHMnode-type A A E Habana Gaudi
HIEESHI S (B NSEHISER ) . DL1

pIRERA: O 352

1. BEULESER LETkubectlfi TUREERS, ARAZHTUBRAEENREEEENLIE
o

$ kubectl get nodes -o wide

2. R TH#H ~/kube, LLEZEBFRTMNEHMXT SE BN S NERMN kubeconfig X, INRE
B — R W Z SR, WA E) ~/. kubeleksctl/clusters-E &1z 7 £/ eksctl I EERY
kubeconfig X#f. kX4 EE—LEBEBERATALMEANAT  AAXETESRNBERNE
FiE , EREREHRNEFSE—T,

3. RIESEHEBLTEIRS.
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https://github.com/NVIDIA/k8s-device-plugin
https://github.com/NVIDIA/k8s-device-plugin
https://aws.amazon.com/https://aws.amazon.com/ec2/instance-types/dl1/
https://aws.amazon.com/https://aws.amazon.com/ec2/instance-types/dl1/
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$ aws eks --region <region> describe-cluster --name <cluster-name> --query
cluster.status

ZBRIBRAT S
"ACTIVE"

4, MBHERER—FNZHIFEEZSNEEIZE , FRIULE kubectl E T2, B , BREIVBRIALT
Mg Ekubectl EABEFIHEB), FRAUTHSREBLANSA -

$ kubectl config get-contexts

5. MBREMPREZ LT , BEAUT R TEELFRA

$ aws eks --region <region> update-kubeconfig --name <cluster-name>

BB ER

MRAEIR G B ERA | RATLUER kubeconfig SHBREE XX E#TI U, XELESZSINE
BNRER, i, MREE—NENR “training-gpu-1” BEIREE | N LUBS Nl B XHER S
&% KX 2 Aget pods@h s , MITATR

$ kubectl --kubeconfig=/home/ubuntu/.kube/eksctl/clusters/training-gpu-1 get pods

ER/EENR , (RALERFEA kubeconfig ZHMIER TETREN S, EXMERT , ZwsF
FEAYTEEFINESR (current-context).

$ kubectl get pods

MREBRET ZNER  MIXEEFHRLTE NVIDIA fFHF , WA ARAUATHFRNLEZEH

$ kubectl --kubeconfig=/home/ubuntu/.kube/eksctl/clusters/training-gpu-1 create -f
https://raw.githubusercontent.com/NVIDIA/k8s-device-plugin/v0.9.0/nvidia-device-
plugin.yml

R T LU EHT kubeconfig, ZREEBRMNEFNEMKRESEIER, UTHHEH kubeconfig
BFEAEMA kubeconfig %,
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$ aws eks —-region us-east-1 update-kubeconfig —name training-gpu-1

MREEERAEEPNABERE , WARSLEEEIER BT, XHFERT
ZR%EJ%ETH%ﬁJ:‘""E’JTH*E?m

g

ZKB

ERATERE , FREMNRR , LerE@nsEa.
$ eksctl delete cluster --name=<cluster-name>
EXMER pod , BETUA TGS :
$ kubectl delete pods <name>
BEEHEOEFNER , BETUATHS
$ kubectl delete secret ${SECRET} -n ${NAMESPACE} || true

EffiBrnodegroupE R EHFHMNIERE , HETUTHS :

$ eksctl delete nodegroup --name <cluster_name>

Ef¥nodegroupE R ERH , FETUTHS :

$ eksctl create nodegroup
--cluster <cluster-name> \
--node-ami <ami_id> \
--nodes <num_nodes> \
--node-type=<instance_type> \
--timeout=40m \
--ssh-access \
--ssh-public-key <key pair_name> \
--region <us-east-1> \
--auto-kubeconfig

IEEEA

ETﬁiﬁ?&E Amazon EKS L {£H Deep Learning Containers 3 {TYIZ4F#RHE L , &5 E
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FRARER

AAE
. #E

YR

ERATHNSROBERFIL S EKS RE |, BIAEAERESITUISGMFL, XTI , &I LEA
CPU, GPU HZ#H X GPU Rl , EABURTEFHFINT R, ATETHNERRR T WA

PyTorch Y&k R4,

nE

« CPU iJl%k

« GPU JI%k

- 2% GPU Ik

CPU %k
Y ATFEXET CPU WA,

AR
« PyTorch CPU Jl%
« TensorFlow CPU Ik

- BESR

PyTorch CPU i€k

THENESLERT R CPU Pod Lill4 PyTorch 82,

1. NEMEBOIE pod X, pod XHRRGEXRERIETHAMNURSA. I pod THF TR
PyTorchiZ & BE3HE1T MNIST 6, $THvishvim , AEEHFARMA TR, MUXHBER

pytorch.yaml,

apiVersion: vl
kind: Pod
metadata:
name: pytorch-training
spec:

TSk EKS RIE
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restartPolicy: OnFailure
containers:
- name: pytorch-training
image: 763104351884.dkr.ecr.us-east-1.amazonaws.com/pytorch-training:1.5.1-cpu-
py36-ubuntul6. 04
command:
- "/bin/sh"
=) "_C"
args:
- "git clone https://github.com/pytorch/examples.git && python examples/mnist/
main.py --no-cuda"

env:
- name: OMP_NUM_THREADS
value: "36"

- name: KMP_AFFINITY

value: "granularity=fine,verbose, compact,1,0"
- name: KMP_BLOCKTIME

value: "1"

2. EAM pod 3 2BL LA & Bikubectl,

$ kubectl create -f pytorch.yaml

3. LNEINTHES :

pod/pytorch-training created

4. BEBEIRDS. fEll“pytorch-training”f & # L F pytorch.yaml X#H, BIREFERERESH, MR
BEEBETEMEMNAFUFETIRLEN S , eI ERIKRFP, ZRSETHI, BEFE
BERBSEL R “Running (EEE1T)

$ kubectl get pods

ENERNATAE

NAME READY STATUS RESTARTS AGE
pytorch-training /1 Running 8 19m

5. REBSUEFRIISG@ L,

$ kubectl logs pytorch-training
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ERETLERLEMLT M THHORR -

Cloning into 'examples'...

Downloading http://yann.lecun.com/exdb/mnist/train-images-idx3-ubyte.gz to ../data/
MNIST/raw/train-images-idx3-ubyte.gz

9920512it [00:00, 40133996.38it/s]

Extracting ../data/MNIST/raw/train-images-idx3-ubyte.gz to ../data/MNIST/raw
Downloading http://yann.lecun.com/exdb/mnist/train-labels-idx1-ubyte.gz to ../data/
MNIST/raw/train-labels-idx1l-ubyte.gz

Extracting ../data/MNIST/raw/train-labels-idx1-ubyte.gz to ../data/MNIST/raw
32768it [00:00, 831315.84it/s]

Downloading http://yann.lecun.com/exdb/mnist/t10k-images-idx3-ubyte.gz to ../data/
MNIST/raw/t10k-images-idx3-ubyte.gz

1654784it [00:00, 13019129.43it/s]

Extracting ../data/MNIST/raw/t10@k-images-idx3-ubyte.gz to ../data/MNIST/raw
Downloading http://yann.lecun.com/exdb/mnist/t10k-labels-idx1-ubyte.gz to ../data/
MNIST/raw/t10k-labels-idx1-ubyte.gz

8192it [00:00, 337197.38it/s]

Extracting ../data/MNIST/raw/t10@k-labels-idx1l-ubyte.gz to ../data/MNIST/raw
Processing...
Done!

Train Epoch:
Train Epoch:
Train Epoch:
Train Epoch:
Train Epoch:
Train Epoch:
Train Epoch:

[0/60000 (0%)] Loss: 2.300039

[640/60000 (1%)] Loss: 2.213470
[1280/60000 (2%)] Loss: 2.170460
[1920/60000 (3%)] Loss: 2.076699
[2560/60000 (4%)] Loss: 1.868078
[3200/60000 (5%)] Loss: 1.414199
[3840/60000 (6%)] Loss: 1.000870

P PR PR R R

6. BEEAFUBEFINESHE, Bl BAE %D “‘get pods” BARIFTIRS. HREFEXRR
“Completed’ B , B AENLETHEE TR,

TensorFlow CPU i)l

AHEFIESEELET 2 CPU £28 Li)I|4k TensorFlow &,

1. REMEFAE pod X, pod XHFREBXREFMETHALMREE, bk pod XHFTH
Keras ##1=1T Keras ", tRHIER TensorFlow 2R, FTHFvisvimH EH H LU TRE,
FUhXHEBERN tf.yaml, RALFH S TensorFlows, TensorFlow 2 —fE2FEH, EFHEE
TensorFlow 2 —#2{# /A , I Docker B E K H TensorFlow 2 &1&,
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apiVersion: vl

kind: Pod

metadata:

name: tensorflow-training

spec:

restartPolicy: OnFailure

containers:

- name: tensorflow-training

image: 763104351884.dkr.ecr.us-east-1.amazonaws.com/tensorflow-inference:1.15.2-
cpu-py36-ubuntul8. 04

command: ["/bin/sh","-c"]

args: ["git clone https://github.com/fchollet/keras.git && python /keras/
examples/mnist_cnn.py"]

2. fEAYY pod X145 Bl EEBfkubectl,

$ kubectl create -f tf.yaml

3. MBI THEE

pod/tensorflow-training created

4. RERS. FF tensorflow-training” B B I T th.yaml XHFH, SREFERERSH, NRE
FRESTEMEMNHSFARGETERELENR , MeaHRELIIRP, ZRETHD , BEEEEF
FPRBSEH RN “Running (EEZTT)

$ kubectl get pods

BRNEBINTHE

NAME READY STATUS RESTARTS AGE
tensorflow-training ©0/1 Running 8 19m

5. REBSUEFRIISGR T,

$ kubectl logs tensorflow-training

SERZAI AR EIRB T U T REARAE
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Cloning into 'keras'...
Using TensorFlow backend.
Downloading data from https://s3.amazonaws.com/img-datasets/mnist.npz

8192/11490434 [\ vt et eiee e, 1 - ETA: 0s
6479872/11490434 [===============>.,............ 1 - ETA: 0s
8740864/11490434 [=====================>_ ., ..., 1 - ETA: 0s
11493376/11490434 [==============================] - 0s Qus/step

x_train shape: (60000, 28, 28, 1)

60000 train samples

10000 test samples

Train on 60000 samples, validate on 10000 samples

Epoch 1/12

2019-03-19 01:52:33.863598: I tensorflow/core/platform/cpu_feature_guard.cc:141]
Your CPU supports instructions that this TensorFlow binary was not compiled to
use: AVX512F

2019-03-19 01:52:33.867616: I tensorflow/core/common_runtime/process_util.cc:69]
Creating new thread pool with default inter op setting: 2. Tune using
inter_op_parallelism_threads for best performance.

128/60000 [....cvueeiie e ineeennnnnnns ] - ETA: 10:43 - loss: 2.3076 - acc:
0.0625

256/60000 [....cuviiineenneenneennnennnnn ] - ETA: 5:59 - loss: 2.2528 - acc:
0.1445

384/60000 [...uvueeeneeeneeeneeenanennnnn ] - ETA: 4:24 - loss: 2.2183 - acc:
0.1875

512/60000 [.....cuuiueeeineenneennnennnnn ] - ETA: 3:35 - loss: 2.1652 - acc:
0.1953

640/60000 [.....uveieeeneeeneeennnennnnn ] - ETA: 3:05 - loss: 2.1078 - acc:
0.2422

6. FBALIKERAEUMEEGHE, B AMEIRF “get pods” URIFIRS. YREAERNR
“Completed” Bt , B AE LG TEE TR

E £ A Deep Learning Containers £ Amazon EKS L% EF CPU TensorFlow W , F5
#. TensorFlow CPU H#EHf
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RS R

E A Deep Learning Containers £ Amazon EKS E% 3 &F CPU PyTorch HY#E | i§5
. PyTorch CPU HEif

GPU %k
AEDATHEET GPU BYEE L#TIRI,

AR
« PyTorch GPU iJIl%
« TensorFlow GPU 1i)I|Zk

PyTorch GPU JII4k
AHENESEELT S GPU &8 PyTorch E#{Till4.

1. NEWERLIE pod . pod XHBRAEXEBRIETH AN, I pod XHH TR
PyTorch#Zf&E #1217 MNIST R, ITFvisvim , REEHHEWEU TSR, FHXHESER
pytorch.yaml,

apiVersion: vl
kind: Pod
metadata:
name: pytorch-training
spec:
restartPolicy: OnFailure
containers:
- name: pytorch-training
image: 763104351884.dkr.ecr.us-east-1.amazonaws.com/pytorch-training:1.5.1-gpu-
py36-cul@l-ubuntul6. o4
command:
- "/bin/sh"
= "_c"
args:
- "git clone https://github.com/pytorch/examples.git && python examples/mnist/
main.py --no-cuda"

env:
- name: OMP_NUM_THREADS
value: "36"

- name: KMP_AFFINITY
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value: "granularity=fine,verbose, compact,1,0"
- name: KMP_BLOCKTIME
value: "1"

2. {ERR pod M7 Bi4h & Bkubectl,

$ kubectl create -f pytorch.yaml

3. MBI THEE

pod/pytorch-training created

4. BERDS. fEll“pytorch-training”fI B # L F pytorch.yaml X+, SIREFERERESH, MR
BERSTEMEMAURKANESTIRLENR , NEe2HAERIRFP, ZRETHST , EF
BERAEHRNF “Running’s

$ kubectl get pods

ENERNATAE

NAME READY STATUS RESTARTS AGE
pytorch-training /1 Running 8 19m

5. REATUEFGH D,

$ kubectl logs pytorch-training

SERZAI B EIRB T U T REARAE

Cloning into 'examples'...
Downloading http://yann.lecun.com/exdb/mnist/train-images-idx3-ubyte.gz to ../data/
MNIST/raw/train-images-idx3-ubyte.gz
9920512it [00:00, 40133996.38it/s]
Extracting ../data/MNIST/raw/train-images-idx3-ubyte.gz to ../data/MNIST/raw
Downloading http://yann.lecun.com/exdb/mnist/train-labels-idx1-ubyte.gz to ../data/
MNIST/raw/train-labels-idx1-ubyte.gz
Extracting ../data/MNIST/raw/train-labels-idxl-ubyte.gz to ../data/MNIST/raw
32768it [00:00, 831315.84it/s]
Downloading http://yann.lecun.com/exdb/mnist/t10k-images-idx3-ubyte.gz to ../data/
MNIST/raw/t10k-images-idx3-ubyte.gz
1654784it [00:00, 13019129.43it/s]
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Extracting ../data/MNIST/raw/t10k-images-idx3-ubyte.gz to ../data/MNIST/raw
Downloading http://yann.lecun.com/exdb/mnist/t1@k-1labels-idx1-ubyte.gz to ../data/
MNIST/raw/t10k-labels-idx1l-ubyte.gz

8192it [00:00, 337197.38it/s]

Extracting ../data/MNIST/raw/t10@k-labels-idx1-ubyte.gz to ../data/MNIST/raw
Processing...
Done!

Train Epoch:
Train Epoch:
Train Epoch:
Train Epoch:
Train Epoch:
Train Epoch:
Train Epoch:

[0/60000 (0%)] Loss: 2.300039
[640/60000 (1%)] Loss: 2.213470
[1280/60000 (2%)] Loss: 2.170460
[1920/60000 (3%)] Loss: 2.076699
[2560/60000 (4%)] Loss: 1.868078
[3200/60000 (5%)] Loss: 1.414199
[3840/60000 (6%)] Loss: 1.000870

e

6. EFATUETNGHE, SHRAIIMKEIER “get pods” BARIFTRTS. HIREBZEN Completed
B, VTR T o
IEEEA

E £ Deep Learning Containers £ Amazon EKS 23 &EF GPU PyTorch B2 |, S
¥, PyTorch GPU #t &

TensorFlow GPU i)l

AHBEESEELET S GPU &8 HilZ4k TensorFlow &8,

1. RIENEFLE pod X, pod XHFREBEXREFMETHANREE, bk pod XHFTH
Keras ##3&1T Keras ", tRHIER TensorFlow 2R, FTFvisvimH E & H L TRE,
FreX 5 7R tf.yaml, RALUFHEE TensorFlowsk TensorFlow 2 —E2EH, EFHE
TensorFlow 2 —#2fE A , & Docker B E XN TensorFlow 2 &%,

apiVersion: vl

kind: Pod

metadata:

name: tensorflow-training

spec:

restartPolicy: OnFailure

containers:

- name: tensorflow-training

image: 763104351884.dkr.ecr.us-east-1.amazonaws.com/tensorflow-training:1.15.2-gpu-
py37-cul@0-ubuntul8. 04
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command: ["/bin/sh","-c"]
args: ["git clone https://github.com/fchollet/keras.git && python /keras/examples/
mnist_cnn.py"]
resources:
limits:
nvidia.com/gpu: 1

2. R pod X7 B4 E B kubectl,

$ kubectl create -f tf.yaml

3. LZNEINUTHEE :

pod/tensorflow-training created

4. RERS. FF tensorflow-training” B E I T th.yaml XHFH, SREFERERSH, NRE
FRESTEMEMNHZARGESTERELENR , MeaHRELIIRP, ZRETHGS , BEEF
BPRABERA “Running’s

$ kubectl get pods

BNEEATHE

NAME READY STATUS RESTARTS AGE
tensorflow-training ©/1 Running 8 19m

5. REBSUEFRIISG@ L,

$ kubectl logs tensorflow-training

FEREAUEIENUT M THHORE

Cloning into 'keras'...
Using TensorFlow backend.
Downloading data from https://s3.amazonaws.com/img-datasets/mnist.npz

8192/11490434 [\ vt et eie e, 1 - ETA: 0s

a7 ST YIS0 Ls lli=——==—————c——— 1 - ETA: 0s
8740864/11490434 [=====================>__ ., ..., 1 - ETA: 0s
VIS AL el || & (5 BIS/SRa

x_train shape: (60000, 28, 28, 1)
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60000 train samples

10000 test samples

Train on 60000 samples, validate on 10000 samples

Epoch 1/12

2019-03-19 01:52:33.863598: I tensorflow/core/platform/cpu_feature_guard.cc:141]
Your CPU supports instructions that this TensorFlow binary was not compiled to
use: AVX512F

2019-03-19 01:52:33.867616: I tensorflow/core/common_runtime/process_util.cc:69]
Creating new thread pool with default inter op setting: 2. Tune using
inter_op_parallelism_threads for best performance.

128/60000 [....vviuineneeiinnnneeeennnns ] - ETA: 10:43 - loss: 2.3076 - acc:
0.0625

256/60000 [.....cuiiieeieiinnneeennnnnnns ] - ETA: 5:59 - loss: 2.2528 - acc: 0.1445
384/60000 [ .o vvv i ittt ittt enennnns 1 - ETA: 4:24 - loss: 2.2183 - acc: 0.1875
512/60000 [.....cuuiiieeteunnnneeennnnnnns ] - ETA: 3:35 - loss: 2.1652 - acc: 0.1953
BLD/BDDDD [ .o v v it ittt it ] - ETA: 3:05 - loss: 2.1078 - acc: 0.2422

6. EEAGLUEEIIGHE, HHTUMEED ‘get pods” RIFRS. HRAZR “Completed
o, ISELRER T .
EESR

E{F A Deep Learning Containers £ Amazon EKS EZ 3 EF GPU TensorFlow H#E | i
¥, TensorFlow GPU #t %

%

2 GPU Yk
AFDHNESZTT R GPU £ LE1T2 X4k,

AES
- REEFH T HRYIL
 PyTorchZ %= GPU iJl&k

REBEFURITD M YILR
EX EKS LETIRRNININE  EEEEEFH LZREUTAHN,

« Kubeflow FERINZ % , EhBEFRENAH , HI0 PyTorch ZE&FH NVIDIA 4.
« MPI IZE%,
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THABITHAUERFPREMENAN,

$ wget -0 install_kubeflow.sh https://raw.githubusercontent.com/aws/deep-
learning-containers/master/test/dlc_tests/eks/eks_manifest_templates/kubeflow/
install_kubeflow.sh

$ chmod +x install_kubeflow.sh

$ ./install_kubeflow.sh <EKS_CLUSTER_NAME> <AWS_REGION>

PyTorchz = GPU iJll4k
AHBIESHEEST N GPU £ PyTorch L# T2 A R1%k. ©EH Gloo R Gk,

1. WIABZR% PyTorch BE X &R,

$ kubectl get crd

ZH R EE pytorchjobs. kubeflow.orgo
2. TR NVIDIA fiffdaemonset EEE1T,

$ kubectl get daemonset -n kubeflow

MHNRUTHUTRR.

NAME DESIRED CURRENT READY UP-TO-DATE AVAILABLE NODE
SELECTOR AGE

nvidia-device-plugin-daemonset 3 3 3 3 3 <none>
35h

3. HEAUTXRBCEET Gloo WO ARBEFEHITHEL, SERFEBENNXH
Fdistributed.yaml,

apiVersion: kubeflow.org/vl
kind: PyTorchJob
metadata:

name: "kubeflow-pytorch-gpu-dist-job"
spec:

pytorchReplicaSpecs:

Master:
replicas: 1
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restartPolicy: OnFailure
template:
spec:
containers:
- name: "pytorch"
image: "763104351884.dkr.ecr.us-east-1.amazonaws.com/aws-samples-
pytorch-training:1.7.1-gpu-py36-cull@-ubuntul8.04-example"
args:
- "--backend"
- "gloo"
- "--epochs"
- "gn
Worker:
replicas: 2
restartPolicy: OnFailure
template:
spec:
containers:
- name: "pytorch"
image: "763104351884.dkr.ecr.us-east-1.amazonaws.com/aws-samples-
pytorch-training:1.7.1-gpu-py36-cull@-ubuntul8.04-example"
args:
- "--backend"
- "gloo"
- "--epochs"
- "gn
resources:
limits:
nvidia.com/gpu: 1

4. FERERIRICIESN pod XHZEITH A UILREL,

$ kubectl create -f distributed.yaml

5. BAIERUTEEREFILAVRE !

$ kubectl logs kubeflow-pytorch-gpu-dist-job

BEZEERS , HEA

$ kubectl logs -f <pod>
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#IE

FATNSTROUBEFFLIH EKSRE |, BAIERAERSTHEMRL, I THITHE  SALURE
SRPNTRER CPU 5 GPU Rfl, HEAXFETRAEE, ATEBNRAMMAERAFME EKS L&
F PyTorch Dee AWS p Learning Containers iz1T# ¥, TensorFlow

nE
- CPU &
- GPU #3¥

CPU 3=

AY I8 SRR PyTorchFI1E5E M T EKS CPU %8 # Deep Learning Containers Lz THE,
TensorFlow

BRREFIBRBNTRIR , BERAANRES S BEERE.

AR
« PyTorch CPU H#EHf
« TensorFlow CPU ¥

- BRESR

PyTorch CPU HERT

FEiXFh AR, BRI LLEI2 — Kubernetes BRSS M— N Fiz21T CPU #HEWIE,
PyTorchKubernetes RS AF T — N EBRHEIKO, 82 Kubernetes fRFET , BAIEEESLAN
BR$EA, ServiceTypesBRik ServiceType 71 ClusterIP, HBARHR —EHREN pod HE
2 F B FIEITIRES

1. BIBHAZEE, RUEEEE N kubeconfig LUIEE IEFAER . BWIAEERE T “training-cpu-1
RHFHEHERN CPUEENEE. BEXREEFNESZEER , BSHIL S EKS R E,

$ NAMESPACE=pt-inference; kubectl create namespace ${NAMESPACE}

2. (FRALAHERNMAESER, ) EUZRENNEZNUEIREER , §lI01E Amazon S3 F, BXM
G248 R 452 S3 WER |, 5 M TensorFlow CPU i, NZR4ANA TN SR BZE
B, BXZREANEZEER , BSH Kubernetes 2483044,
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$ kubectl -n ${NAMESPACE} apply -f secret.yaml

3. FRUTHARERZRN pt_inference.yaml X #, WRHFISHIEETER, FHK PyTorch
HEEGURERNNVE, WRACEALAHER  FHiETENH#TEHR.

kind: Service
apiVersion: vl
metadata:
name: densenet-service
labels:
app: densenet-service
spec:
ports:
- port: 8080
targetPoxt: mms
selector:
app: densenet-service
kind: Deployment
apiVersion: apps/vl
metadata:
name: densenet-service
labels:
app: densenet-service
spec:
replicas: 1
selector:
matchLabels:
app: densenet-service
template:
metadata:
labels:
app: densenet-service
spec:
containers:
- name: densenet-service
image: 763104351884.dkr.ecr.us-east-1.amazonaws.com/pytorch-
inference:1.3.1-cpu-py36-ubuntul6. o4
args:
- multi-model-server
- =--start
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- --mms-config /home/model-server/config.properties
- --models densenet=https://dlc-samples.s3.amazonaws.com/pytorch/multi-
model -server/densenet/densenet.mar
ports:
- name: mms
containerPort: 8080
- name: mms-management
containerPort: 8081
imagePullPolicy: IfNotPresent

4. NEENATZHENXHN®EZREPHIF pod.
$ kubectl -n ${NAMESPACE} apply -f pt_inference.yaml
EHMENREUTUATAR

service/densenet-service created
deployment.apps/densenet-service created

5. BE Pod WIRASHZERE Pod &F “RUNNING” IRZ :

$ kubectl get pods -n ${NAMESPACE} -w

EH R ENRUT U TAR

NAME READY STATUS RESTARTS AGE
densenet-service-xvwl 1/1 Running 0 3m

6. E#H—THIR pod , FETUTHS :

$ kubectl describe pod <pod_name> -n ${NAMESPACE}

7. BTHALHRSEER clusterlP , It E AU im OMNB R E R FIE,

$ kubectl port-forward -n ${NAMESPACE} ‘kubectl get pods -n ${NAMESPACE} --
selector=app=densenet-service -o jsonpath='{.items[0@].metadata.name}'’ 8080:8080 &

8. ME:|EIE, EUETUEANTHTNTRNE D SITHE

$ curl -0 https://s3.amazonaws.com/model-server/inputs/flower.jpg
curl -X POST http://127.0.0.1:8080/predictions/densenet -T flower.jpg
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ERARERE  WHH EKS ARUFDAXBREBRNEL.

TensorFlow CPU

EARHES , BFEE— Kubernetes BRFF— 1N Fiz1T CPU #IBH IS,
TensorFlowKubernetes BRFAFF T — Mt ERHig O, 82 Kubernetes IREET , BAIAIEEEE
MRS KA, ServiceTypesBRik ServiceType H ClusterIP, SPBHFHFE —EHREN pod
RALT B FZEITIRES

1. BIEGAZTE, RATBEEEFE K kubeconfig SAE M EFAERE, HWIAEEIRE T “training-cpu-1”
RHFHERN CPUEHNEE. EXRBEERNEZEFEE , BSHILS#H EKS & &,

$ NAMESPACE=tf-inference; kubectl —kubeconfig=/home/ubuntu/.kube/eksctl/clusters/
training-cpu-1 create namespace ${NAMESPACE}

2. AUATENARNKEATHENER  FHlEAZLESH Amazon S3, BT Kubernetes BRSS
EZEHRL S S3 M S# ECR , R EBATURFEN AWS iEPZM# N Kubernetes 248, EA
e {ER S3 EHEMIRMABTINGHER,

WUFEE AWS FEilE, I AMEER S3 EANR,
$ cat ~/.aws/credentials
3. ZWHEFSERUTUTHE

$ [default]
aws_access_key_id = YOURACCESSKEYID
aws_secret_access_key = YOURSECRETACCESSKEY

4. {Ff base64 XX LEZIFH TR,

BARBIEFESR.

$ echo -n 'YOURACCESSKEYID' | base6&4

ETRmBUWETH R ZH,

$ echo -n 'YOURSECRETACCESSKEY' | base64

B RMENRUTUATAR
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5.

$ echo -n 'YOURACCESSKEYID' | base64
RkFLRUFXUQFDQOVTUQtFWULE

$ echo -n 'YOURSECRETACCESSKEY' | baseb64
RkFLRUFXULINFQ1JFVEFDQ@VTUQtFWQ==

HENEBRFOE— L Nsecret.yamlIXH , EFIEUTHE. WXHATF#EBEH.

apiVersion: vl

kind: Secret

metadata:

name: aws-s3-secret

type: Opaque

data:

AWS_ACCESS_KEY_ID: YOURACCESSKEYID
AWS_SECRET_ACCESS_KEY: YOURSECRETACCESSKEY

HRANATENGEEZME,

$ kubectl -n ${NAMESPACE} apply -f secret.yaml

= fZ tensorf low BRSS F 6 FE.

$ git clone https://github.com/tensorflow/serving/
$ cd serving/tensorflow_serving/servables/tensorflow/testdata/

FFFii)Igksaved_model_half_plus_two_cputEE[EL B|EM S3 F6& 1@,

$ aws s3 sync saved_model_half_plus_two_cpu s3://<your_s3_bucket>/
saved_model_half_plus_two

FRAUTHARYER N tf_inference.yaml WX #, EFH--model_base_pathLAfEHERH

S3 F##. RALUSE S TensorFlow & TensorFlow 2 —#2#H. ENHEE TensorFlow 2 —i2

fEA , B Docker BIEE XN TensorFlow 2 H&.

kind: Service
apiVersion: vl
metadata:
name: half-plus-two
labels:

app: half-plus-two
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spec:

ports:

- name: http-tf-sexving
port: 8500

targetPort: 8500
- name: grpc-tf-serving
port: 9000
targetPort: 9000
selector:
app: half-plus-two
role: master
type: ClusterIP
kind: Deployment
apiVersion: apps/vl
metadata:
name: half-plus-two
labels:
app: half-plus-two
role: master

spec:

replicas: 1

selector:
matchLabels:

app: half-plus-two
role: master
template:
metadata:
labels:
app: half-plus-two
role: master
spec:
containers:
- name: half-plus-two
image: 763104351884.dkr.ecr.us-east-1.amazonaws.com/tensorflow-
inference:1.15.0-cpu-py36-ubuntul8. o4
command:
- /usr/bin/tensoxrflow_model_server
args:
--port=9000
--rest_api_port=8500
- --model_name=saved_model_half_plus_two
- --model_base_path=s3://tensorflow-trained-models/saved_model_half_plus_two
ports:
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- containerPort: 8500
- containerPoxrt: 9000
imagePullPolicy: IfNotPresent
env:
- name: AWS_ACCESS_KEY_ID
valueFrom:
secretKeyRef:
key: AWS_ACCESS_KEY_ID
name: aws-s3-secret
- name: AWS_SECRET_ACCESS_KEY
valueFrom:
secretKeyRef:
key: AWS_SECRET_ACCESS_KEY
name: aws-s3-secret
- name: AWS_REGION
value: us-east-1
- name: S3_USE_HTTPS
value: "true"
- name: S3_VERIFY_SSL
value: "true"
- name: S3_ENDPOINT
value: s3.us-east-1.amazonaws.com

10. REBEMA T 28 E X898 E 22 H HHE podo

$ kubectl -n ${NAMESPACE} apply -f tf_inference.yaml

EHREMRUT U TRAR

service/half-plus-two created
deployment.apps/half-plus-two created

1. *‘Ag Pod EIJ‘U(/L,\O

$ kubectl get pods -n ${NAMESPACE}

EENRERE , EFFIUT "EREST RS :

NAME READY STATUS RESTARTS AGE
half-plus-two-vmwp9 1/1 Running 0 3m

12. E#—F R pod , B LLETT :
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$ kubectl describe pod <pod_name> -n ${NAMESPACE}

13. BT ARSSEEN clusterlP , FILEAILUR iR O ME 2R H R B E M,

$ kubectl port-forward -n ${NAMESPACE} ‘“kubectl get pods -n ${NAMESPACE} --
selector=app=half-plus-two -o jsonpath='{.items[0@].metadata.namel}'  8500:8500 &

14. FFLATF json FRIFMER RAIXHFH half_plus_two_input.json
{"instances": [1.0, 2.0, 5.0]}
15. EREE LEZ1THIE,

$ curl -d @half_plus_two_input.json -X POST http://localhost:8500/v1/models/
saved_model_half_plus_two_cpu:predict

R ENESUTRRRM

{
"predictions": [2.5, 3.0, 4.5

]
}

IEEER

E 7 #IN{A7E Amazon EKS EEfA# A Deep Learning Containers WEEXAOR , T2, BENX
A0 R

GPU ##

AN BUWAEEER T EKS GPU 581 Deep Learning Containers LiZ{T#IE PyTorch , AR,
TensorFlow

BRREFIBBNZEIR , FERHAANREF I BHERE,

AE

« PyTorch GPU #&

- TensorFlow GPU #f¥
- RESR
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PyTorch GPU ##&

T FZESR |, lE— Kubernetes BRS5FMEE . Kubernetes RFLF T —1NHERREKO, &
B2 Kubernetes BRS5EY , BAIIEEEEAMNARSERE, ServiceTypesBRik ServiceType H
ClusterIP, SHPBATHR —EHREN pod HELTFBHFETRES

1. XNTFETF GPUWHIE K R EH T Kubernetes B NVIDIA & &4

$ kubectl apply -f https://raw.githubusercontent.com/NVIDIA/k8s-device-plugin/
vl.12/nvidia-device-plugin.yml

2. WIEZE4T nvidia-device-plugin-daemonset2 & EF
$ kubectl get daemonset -n kube-system

ZHRHERRUTUATRAR,

NAME DESIRED CURRENT READY UP-TO-DATE

AVATLABLE NODE SELECTOR AGE

aws-node 3 3 3 3 3
<none> 6d

kube-proxy 3 3 3 3 3
<none> 6d

nvidia-device-plugin-daemonset 3 3 3 3 3
<none> 57s

3. BIEGEZE,

$ NAMESPACE=pt-inference; kubectl create namespace ${NAMESPACE}

4. (FERALHERRMTAESER, ) EUERNMNENE (0S3) MREEHNER, BESRAERH#
E-THhERNELTIIGHNEDR E£Z S3 LR, TensorFlowfF AR A F B & Z=1H .
BEXFHANEZEE | 185 Kubernetes B X4,

$ kubectl -n ${NAMESPACE} apply -f secret.yaml

5. Bl pt_inference.yaml X#., EAT—MBRONBEIEAR,

kind: Service
apiVersion: vl
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metadata:
name: densenet-service
labels:
app: densenet-service
spec:
ports:
- poxt: 8080
targetPort: mms
selector:
app: densenet-service
kind: Deployment
apiVersion: apps/vl
metadata:
name: densenet-service
labels:
app: densenet-service
spec:
replicas: 1
selector:
matchLabels:
app: densenet-service
template:
metadata:
labels:
app: densenet-service
spec:
containers:
- name: densenet-service

image: ""763104351884.dkr.ecr.us-east-1.amazonaws.com/pytorch-
inference:1.3.1-gpu-py36-cul@l-ubuntul6.04"

args:
multi-model-server
--start

ports:

- name: mms
containerPort: 8080

- name: mms-management
containerPort: 8081

imagePullPolicy: IfNotPresent

resources:

--mms-config /home/model-sexver/config.propexties
--models densenet=https://dlc-samples.s3.amazonaws.com/pytorch/multi-
model -server/densenet/densenet.mar
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limits:
cpu: 4
memory: 4Gi
nvidia.com/gpu: 1
requests:
cpu: "1"
memory: 1Gi

6. FEENATZHENNGHEZEEFBH pods

$ kubectl -n ${NAMESPACE} apply -f pt_inference.yaml

EHREMRUT U TAR

service/densenet-service created
deployment.apps/densenet-service created

7. KE pod FRESHZESF pod & FT“RUNNING (EEFEIETT)IRES.

$ kubectl get pods -n ${NAMESPACE}

EHRENMRUT U TRAR

NAME READY STATUS RESTARTS AGE
densenet-service-xvwl 1/1 Running 0 3m

8. EH—LiR pod , BRI LUBTT :
$ kubectl describe pod <pod_name> -n ${NAMESPACE}

9. HTIt4LE serviceType 1 ClusterlP , BRI LLHIwm OMNEHRBHEAXELWEN (& FEFEH
EITHEI ) o

$ kubectl port-forward -n ${NAMESPACE} ‘kubectl get pods -n ${NAMESPACE} --
selector=app=densenet-service -o jsonpath='{.items[@].metadata.name}'" 8080:8080 &

10. ERFENRSRER , NDEEATUNTENE ARZTHE,

$ curl -0 https://s3.amazonaws.com/model-server/inputs/flower. jpg
curl -X POST http://127.0.0.1:8080/predictions/densenet -T flower.jpg
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ERARERE  WHH EKS ARUFDAXBREBRNEL.

TensorFlow GPU H#£38

T AZES | B8 — Kubernetes FRFZFEFF, Kubernetes RESLF 7T —NHERHEKO, £
B2 Kubernetes BRS5EY , BAIIIEEEMAMARSEKE, ServiceTypes®RiA ServiceType
ClusterIP, HPBATHR —EHREMN pod BEL T B FETIRES

1. FFETF GPU WiHE | ZFEH T Kubernetes B9 NVIDIA & & 4 -

$ kubectl apply -f https://raw.githubusercontent.com/NVIDIA/k8s-device-plugin/
vl.12/nvidia-device-plugin.yml

2. WiFZ1T nvidia-device-plugin-daemonset2 & IE &
$ kubectl get daemonset -n kube-system

ZRHERRUTUATAR

NAME DESIRED CURRENT READY UP-TO-DATE

AVATLABLE NODE SELECTOR AGE

aws-node 3 3 3 3 3
<none> 6d

kube-proxy 3 3 3 3 3
<none> 6d

nvidia-device-plugin-daemonset 3 3 3 3 3
<none> 57s

3. BIEmEZEE., BAEFEEEN kubeconfig LAIEM EWMNER, RIFAE1&E training-gpu-1"3,
NEELINEN GPU SENEE. AXRESFENESZER , BRI S EKS RE,

$ NAMESPACE=tf-inference; kubectl —kubeconfig=/home/ubuntu/.kube/eksctl/clusters/
training-gpu-1 create namespace ${NAMESPACE}

4. FATHENERTBESAENSA#TRE , i, FAXES, S3%F, AT ZRESEEHE S3
F ECR , HILIEAFRHER AWS IEH1F4E N Kubernetes 24, EARAIF | EFFER S3 k17
i MIREV)ISERE R,

KRELZN AWS Fif, XEFUAMER S3 EAHENR,

$ cat ~/.aws/credentials
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5.

MERROTUTRS

$ [default]
aws_access_key_id = FAKEAWSACCESSKEYID
aws_secret_access_key = FAKEAWSSECRETACCESSKEY

£/ base64 XX LU TG, B EmBIHRIZR4E,

$ echo -n 'FAKEAWSACCESSKEYID' | base64

BT RmDMWE T B 2

$ echo -n 'FAKEAWSSECRETACCESSKEYID' | base64

BB NRUTUATAR

$ echo -n 'FAKEAWSACCESSKEYID' | base64
RkFLRUFXUQFDQOVTUQtFWU1E

$ echo -n 'FAKEAWSSECRETACCESSKEY' | base64
RkFLRUFXUINFQ1JFVEFDQ@OVTUQtFWQ==

IR yaml XHRFHEH. EENERRPHZBHEFNA secret.yaml,

apiVersion: vl

kind: Secret

metadata:

name: aws-s3-secret

type: Opaque

data:

AWS_ACCESS_KEY_ID: RkFLRUFXUOFDQOVTUOtFWULE
AWS_SECRET_ACCESS_KEY: RkFLRUFXUINFQ1JFVEFDQOVTUOtFWQ==

HNERANATENGEZN

$ kubectl -n ${NAMESPACE} apply -f secret.yaml

EARRGIF | G R tensorflow-serving 1246 B HFRYIGEE EE T S3 7%,
LT RBIGE FM#ME tensorflow-serving-models, EEFERENERRLSIH
saved_model_half_plus_two_gpu #J S3 1Ff# .

$ git clone https://github.com/tensorflow/serving/
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$ cd serving/tensorflow_serving/servables/tensorflow/testdata/

10. E& CPU #&E,

$ aws s3 sync saved_model_half_plus_two_gpu s3://<your_s3_bucket>/
saved_model_half_plus_two_gpu

11. B2 tf_inference.yaml X#. EAT—MBRANBENEANE , HE --
model_base_path EXAEAEH S3 FHF. RALLFHEES TensorFlow = TensorFlow 2 —
EEH, EFNHES TensorFlow 2 —f A , i Docker BEBE XN TensorFlow 2 &%,

kind: Service
apiVersion: vl

metadata:
name: half-plus-two
labels:
app: half-plus-two
spec:
ports:
- name: http-tf-serving
port: 8500

targetPoxt: 8500
- name: grpc-tf-serxrving
port: 9000
targetPort: 9000
selector:
app: half-plus-two
role: master
type: ClusterIP
kind: Deployment
apiVersion: apps/vl
metadata:
name: half-plus-two
labels:
app: half-plus-two
role: master

spec:

replicas: 1

selector:
matchLabels:

app: half-plus-two
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role: master
template:
metadata:
labels:

app: half-plus-two
role: master

spec:

containers:
- name: half-plus-two

image: 763104351884.dkr.ecr.us-east-1.amazonaws.com/tensorflow-

inference:1.15.0-gpu-py36-cul@0-ubuntul8. 04

command:

- /usr/bin/tensoxrflow_model_server

args:

- --poxt=9000

- --rest_api_port=8500

- --model_name=saved_model_half_plus_two_gpu

- --model_base_path=s3://tensorflow-trained-models/

saved_model_half_plus_two_gpu

ports:
- containerPort: 8500
- containerPoxrt: 9000
imagePullPolicy: IfNotPresent
env:
- name: AWS_ACCESS_KEY_ID
valueFrom:
secretKeyRef:
key: AWS_ACCESS_KEY_ID
name: aws-s3-secret
- name: AWS_SECRET_ACCESS_KEY
valueFrom:
secretKeyRef:
key: AWS_SECRET_ACCESS_KEY
name: aws-s3-secret
- name: AWS_REGION
value: us-east-1
- name: S3_USE_HTTPS
value: "true"
- name: S3_VERIFY_SSL
value: "true"
- name: S3_ENDPOINT
value: s3.us-east-1.amazonaws.com
resources:
limits:

T 5# EKS RE
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cpu: 4

memory: 4Gi

nvidia.com/gpu: 1
requests:

cpu: "1"

memory: 1Gi

12. RHEEMRA T 28 E X anE 22 E P RFH pod :

$ kubectl -n ${NAMESPACE} apply -f tf_inference.yaml

R R BT LT AE

service/half-plus-two created
deployment.apps/half-plus-two created

13. R Z pod KR H %% pod & F“RUNNING (EFEEAT) R

$ kubectl get pods -n ${NAMESPACE}

14. EERERSLR , BEEIEFEI LT 'RUNNING (EEEIT)IRE :

NAME READY STATUS RESTARTS AGE
half-plus-two-vmwp9 1/1 Running 0 3m

15. BE# — A pod , B LLETT :

$ kubectl describe pod <pod_name> -n ${NAMESPACE}
16. BT LA H serviceType H ClusterlP , A LUFIE O NN BSREEAZLHNEN , (& FEEA
Rz AT )

$ kubectl port-forward -n ${NAMESPACE} ‘kubectl get pods -n ${NAMESPACE} --
selector=app=half-plus-two -o jsonpath='{.items[0@].metadata.name}'’ 8500:8500 &

17. FLLTF json ZHRETE N half_plus_two_input.json B34

{"instances": [1.0, 2.0, 5.0]}

18. HZRE LiZ{TH#E !

T 5 EKS iRE 63
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$ curl -d ehalf_plus_two_input.json -X POST http://localhost:8500/v1/models/
saved_model_half_plus_two_cpu:predict

TR HAAY S A0 T PR

{
"predictions": [2.5, 3.0, 4.5

]
}

IEEER

E 7 #EIN{A7E Amazon EKS EEfA# A Deep Learning Containers WEEXAOR , T2, BENX
A0 R

HEXAOR

NTRERG, AWS RBREHEABENAARKAR, MRLEFAECHAOR , TRENTHAES
AR R,

E#H Pod XHHH command S8, ¥ args SHERANEHNEENA O LBIZ,

apiVersion: vl
kind: Pod
metadata:
name: pytorch-multi-model-server-densenet
spec:
restartPolicy: OnFailure
containers:
- name: pytorch-multi-model-server-densenet
image: 763104351884.dkr.ecr.us-east-1.amazonaws.com/pytorch-inference:1.2.0-cpu-
py36-ubuntul6. 04
command:
- "/bin/sh"
=) "_C"
args:
- /usr/local/bin/multi-model-server
- --start
- --mms-config /home/model-server/config.properties
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- --models densenet="https://dlc-samples.s3.amazonaws.com/pytorch/multi-model -
server/densenet/densenet.mar"

command =& entrypoint By Kubernetes FEBE#. BXHFMER , HS I Kubernetes FEREW
Ko

R EKS £FHEATHM IAM RRG R B ZBRAY ECR FME , RELMHEMAA kubectl KE 50
BZEHNAFTENAF  NEFERIIATEIRER.

error: unable to recognize "job.yaml": Unauthorized

EFRRLRIE , BEERF IAM T, BETUTHEA,

set -ex

AWS_ACCOUNT=${AWS_ACCOUNT}

AWS_REGION=us-east-1

DOCKER_REGISTRY_SERVER=https://${AWS_ACCOUNT}.dkr.ecr.${AWS_REGION}.amazonaws.com

DOCKER_USER=AWS

DOCKER_PASSWORD="aws ecr get-login --region ${AWS_REGION} --registry-ids ${AWS_ACCOUNT}
| cut -d' ' -f6°

kubectl delete secret aws-registry || true

kubectl create secret docker-registry aws-registry \

--docker-server=$DOCKER_REGISTRY_SERVER \

--docker-username=$DOCKER_USER \

--docker-password=$DOCKER_PASSWORD

kubectl patch serviceaccount default -p '{"imagePullSecrets":[{"name":"aws-

registry"}]1}"'

F spec THUATHRAMK IMEIEE Pod XA,

imagePullSecrets:
- name: aws-registry

X EKS EHY AWS REZ S R 1T FEHERR

rﬁ-fl
&
&F
Jik
9
e

LA 2% Amazon EKS £ & 8 Dee AWS p Learning Containers B , #3417 F a] &E
%o BNMERNEEBRMTHERNBRE R,
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FRARER

TR BERR
F&
* E& X

- EAER

- BERIR

REHIR

TEI2H Amazon EKS £ L& Deep Learning Containers B |, AJRESIRE LA TR iR

. 1% St Rkubeflow R 1FTE

$ ks pkg install kubeflow/tf-serving
ERROR registry 'kubeflow' does not exist

BRI

/

%, BT T

PN
T o

ks registry add kubeflow github.com/google/kubefl ow/tree/master/kubeflow

- HBiR BEEJLETXEHLEBR

$ eksctl create cluster <args>
[#] waiting for CloudFormation stack "eksctl-training-cluster-1-nodegroup-
ng-8c4c94bc" to reach "CREATE_COMPLETE" status: RequestCanceled: waiter context

canceled

caused by:

BRI

context deadline exceeded

BN EBRERE, Sl EmXEoEER,
« iR . 5PR588 localhost: 8080 KYEIZEMRIELE

$ kubectl get nodes
The connection to the server localhost:8080 was refused - did you specify the right
host or port?

BRI

®, BETUATHS

FFEBE HIZ) Kubernetes L&,

3t EKS EH AWS SRE S AR THIEHER
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cp ~/.kube/eksctl/clusters/<cluster-name> ~/.kube/config
« iR : handle R | EEMNBEFEINR  FNKEABRSEH | KRENX
$ ks apply default
ERROR handle object
state:

Unauthorized

[l
AR

FRARER

(ADY

patching object from cluster
iR

REHATEATRABRNBZERNZNMNAFZRER
IETI:IEEﬁE’J%ﬁJ:FZdWEJLO
vy

merging object with existing

CN

CEelENARERF . B “‘home/ubuntu/kubeflow-tf-hvd” B 127

—MNEE LBl AT REH I H K (F]

o

A -

$ APP_NAME=kubeflow-tf-hvd; ks init ${APP_NAME}; cd ${APP_NAME}

INFO Using context "arn:aws:eks:eu-west-1:999999999999:cluster/training-gpu-1" from
kubeconfig file "/home/ubuntu/.kube/config"

ERROR Could not create app; directory '/home/ubuntu/kubeflow-tf-hvd' already exists
BO MO BIX—BE, BR , &1

BRIZ SR,

EARIR

IL:\

REEEEZXHXRPHITHMEE, EF{LEEIE , &M
ssh: Could not resolve hostname openmpi-worker-1.openmpi.kubeflow-dist-train-tf: Name
or service not known
MRBEMFEH Amazon EKS EFNFEMEIRES , HHEXET NVIDIA REFRHGRES R, BIE
ARBENEE XSS FENENRFRIBRER RIS BRREEREER,
AR
52 Amazon EKS &I EIRE , AIBERIREILL T4
- BiR : RFBXERERXE “namspace
error

$ kubectl delete namespace ${NAMESPACE}
BiIrmB e

PRI B ER B IER,

the server doesn't have a resource type "namspace"
3 EKS £H AWS SREZS B8R

R

67



AWS REZ] R FRARER

- HiR  REREEREFEF RREER

$ ks delete default
ERROR the server has asked for the client to provide credentials

ERILEIR |, BFEHaws configurexRSH AWS SREZERIFR A~/ . kube/configigEiE
WHER Uk AWS ERERGEEBEE.

 BiRNEBRBERAERNARZFBER :  HAFE ksonnet B

$ ks delete default
ERROR finding app root from starting path: : unable to find ksonnet project

ERILEIR |, FEIAZRMT ksonnet RARFAIENE RYP, ks initXRBIETAIENXHR,
- fHIR : KBRS (NotFound) W4EIR : # A2 pod “openmpi-master”

$ kubectl logs -n ${NAMESPACE} -f ${COMPONENT}-master > results/benchmark_1.out
Error from server (NotFound): pods "openmpi-master" not found

LEERIRATRER B T HIBR £ T XEZ B RRA S MERFRIN £ T 3 th &5 B8 R 3 R to 480 BR.

3t EKS EH AWS SRE S AR THIEHER 68



AWS RE %) B FRARER
& 05t B

EENREVSEFEIER, EmMEMN AWS RSHER Dee AWS p Learning Containers # & AR 4%
iz

® Tip
BXUAREZIARNTEIRURIARIXLERENEERE , BSRUANREZI A
R,
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https://github.com/aws/deep-learning-containers/blob/master/available_images.md
https://github.com/aws/deep-learning-containers/blob/master/available_images.md
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XL Base DLCs ]2 T EARREZIJAHFNMBIM , MAZKGERRNAR , A/ AR EHE
FECHEIRERNE DLCs #HITEE X,

XL RTR S BB T CUDA, cuDNN, Python 1 EFA XM OAH |, AT LAT42 1T out-of-the-
box , B W RBIEZERHATRE. IENER , BREFT ECS M EKS RFHFRAM, EC2

MNXLERGRNABREAHRTRERBEE | FRE AWS R HERKRATERRIE4

AAASEIRAELKREIGtHUb, FARINTRXEERmTPHAIESD , REFIRFEA Dee AWS p
Learning Containers. NAREFEANREFMRALN DLC , IV FZITFEIZAH DLC BHNLH, 20
REBEES R UEO AN DLC SageMaker , TEZS 3 It XX #4,

b iy

- FRITE : &% curl, build-essential, cmake # git , LUHFZ ERWITF X FER
« Python ¥R3% : Fi% T AWS CLI, boto3 fiERH Python 3.12

« GPU %# : # % cuda-compat # CUDA 12.8.1 B/ R&

- BMEMEEF AT RESZLMERAER cuDNN 9.8.0.87

« /BRI EATSZ GPU M2 QEEHY NCCL 2.26.2-1

- MEMEE . ERTRERMEERFH EFA 1.40.0

ZERW

AWS BWEFBEERZENTHFHNREAWS Z2EFH,

Python X%
¥ # Python 3.12,
GPU RfIRkB X #

X AR KIF Graviton GPU =K g5G , H#BEU T X GPU WEHAEH -

« CUDA 128
e cudnn 9.8.0.87
« NCCL 2.26.2-1

Base DLC CUDA 12.8 X86 EFF /8 EC2 70


https://github.com/aws/deep-learning-containers/blob/master/available_images.md#base-containers
https://docs.aws.amazon.com/dlami/latest/devguide/deep-learning-containers.html
https://docs.aws.amazon.com/dlami/latest/devguide/deep-learning-containers.html
https://docs.aws.amazon.com/deep-learning-containers/latest/devguide/dlc-release-notifications.html
https://github.com/aws/deep-learning-containers/blob/master/available_images.md#sagemaker-framework-containers-sm-support-only
https://aws.amazon.com/security/security-bulletins/

AWS RE %) B

FRARER

5 URL

763104351884 .dkr.ecr.us-west-2.amazonaws.com/base:12.8.1-gpu-py312-cul28-ubuntu24.04-

ec2

AWS i1 [X 3

XERBAEUATHXER :

X1

KEFRE (BHFRILMALER )

KEREP (BzmM )

XERAER (AR LER)

XEEI (BBRM )
TA#X (FH)
TAMBX (&=X)
TAHX (BEE )
TA#X (RE)
AR H# X (B7R)
TA#X ( KBR )
TWA#X ( #E )
AKX (&)
AR H# X ( FEHE )
TA#X (RRE)
TWA#KX ( ZREIT )

(R
us-east-1
us-east-2
us-west-1
us-west-2
ap-east-1
ap-south-1
ap-south-2
ap-northeast-1
ap-northeast-2
ap-northeast-3
ap-southeast-1
ap-southeast-2
ap-southeast-3
ap-southeast-4

ap-southeast-5
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X5

TA#K (EE )
MEKX (HEB)
MEX (FRME )
R (EZRE )
M (Rt )

R ( ZBR=)
KM (23 )

MREE (EB2R)

BREE (K=)
RREE ( FHESE )
RN ( ERFREIREE )
R (BH)

AR (PUERE )
Redl (Sh4EX )
M3k ( ZRT )
AF South ( FFE )
SEE (FER)
RE (=)

FE (TE)

(BT

ap-southeast-7

ca-central-1

ca-west-1

eu-central-1

eu-central-2

eu-west-1

eu-west-2

eu-west-3

eu-south-1

eu-south-2

eu-north-1

me-south-1

me-central-1

il-central-1

sa-east-1

af-south-1

mx-central-1

cn-north-1

cn-northwest-1
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¥ 2 A st

« BT : c5.18xlarge
« MRTE : p4d.24xlarge. p4de.24xlarge. p5.48xlarge

« Z33 M1 : openclip. nccl-tests

& AR &

« BB RIA LT EHEE

vILM 3R E ZF 3] A 88 Deep Learning

LU & vILM Deep Learning Containers 9% 171589 :

W 2% e i RS 2 RATUH A
A EH EC2 X86 AWS 5&H
F vILM #Y

Deep Learning

Containers on
EC2, ECS
EKS

AWS X% EFA #9 vILM B9 Deep Learning Containers

AWS D@@ eep Learning Containers (DLCs) I X4t ABRE SR B RS H T viLM B,

VLLM DLC Rt T — AN A THENRS W EFREINR , NEX EFA ( LLMs £ RERRR ) 1
. XRTARBEMERE T vLLM WERINENKL , AINETRE LT JSPBN ST A GRS
S, AT RANSMA LLM RSRE TEENER, BXUAEA vLLM 18R , iIFEE vLLM X

FERARMNAREEETHAISS | REFIHEEA Dee AWS p Learning Containers.

MBI EEFHATEBEE AR DLC SageMaker , {557 1tk 304,
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https://github.com/NVIDIA/nccl-tests
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https://docs.aws.amazon.com/dlami/latest/devguide/deep-learning-containers.html
https://github.com/aws/deep-learning-containers/blob/master/available_images.md#sagemaker-framework-containers-sm-support-only
https://docs.aws.amazon.com/deep-learning-containers/latest/devguide/dlc-release-notifications.html
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X1 (BT

HE (TE) cn-northwest-1

PyTorch ZRE *>] Containers
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PyTorch 2.7 B9
Deep Learning
Containers ( £

EC2, ECS Al
EKS Ll )
2025 £ 6 A 13
B

2.7 YLk EC2 Armo64 AWS ERT

PyTorch 2.7 #Y
Deep Learning
Containers
ARM64 ( 3Zi)IFF
A EC2) : 2025
F6AH4H

PyTorch JRE* 3] Containers 76
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NBTREFITEASFREATRIELVAFER, AWSHXEMGFRNFTERGAGHITEZSRE
H#E , HRE AWS K REXERHAITERS B4, XLLH DLC THE ECS M EKS FRE LFEAMIR
it.e EC2

ATARSRIKRAUERMNNEPHRE,. FARMNARXREEFETHANERAMNIZEZ SRR
2, RIEFF AR Dee AWS p Learning Containers, &t A BT REATN iHEICIEIRELA &5 H
RAER B,

BB
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WA#X (FEE ) ap-southeast-2
YU A X (703 ) ap-southeast-1
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« BI7E : c5.18xlarge
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g3.16xlarge, p3.16xlarge, p3dn.24xlarge, p4d.24xlarge, p4d.24xlarge. p4de.24xlarge, g4dn.xlarge. |
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£/ _jit_set_nvfuser_enabled ERFR , HEHRTH22EEFA , RHEIHEE (HBEER
()) o NVFuser PyTorch X\ TEZER , BEFIF-,
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+ NCCL 2.23.4
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- NEZEE 273
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PyTorch 2.6 IEFE#1T1)14k SageMaker 98


https://docs.aws.amazon.com/dlami/latest/devguide/deep-learning-containers-images.html
https://docs.aws.amazon.com/dlami/latest/devguide/deep-learning-containers.html
https://docs.aws.amazon.com/dlami/latest/devguide/deep-learning-containers.html
https://repost.aws/tags/TAtQOYCNQXQAypuIl0ZxRowA/aws-deep-learning-containers
https://github.com/aws/deep-learning-containers/releases/tag/v1.0-pt-sagemaker-2.6.0-tr-py312
https://github.com/pytorch/pytorch/releases/tag/v2.6.0
https://github.com/fastai/fastai
https://github.com/fastai/fastai/issues/4068
https://github.com/aws/deep-learning-containers/blob/master/pytorch/training/docker/2.6/py3/Dockerfile.cpu
https://github.com/aws/deep-learning-containers/blob/master/pytorch/training/docker/2.6/py3/cu126/Dockerfile.gpu

AWS RE %) B

FRARER

BXREFESH , HSH aws/ FFf#Edeep-learning-containers GitHub .,
ZEEW

AWS BWEFBERZENEFHREAWS Z2=EFH,

Python 3.12 Support
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GPU 3:f3: B X7 5
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- CUDA 12.6.3
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« BITE : c5.18xlarge
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®’ite

AARSRIRANEBRINHIXXEDKE, BXENEFH , 31ESH aws/ 77 deep-learning-containers
GitHub ., EARMNAXREEEHHANERAMNIZEZSREINHE | REFHBEA Dee
AWS p Learning Containers, & 8] BUT B EATRY 11012 32 IR EUA 10 A & H & 1 S8R B,
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% EC2 (ECS) K FE% T 55 (DLC) HIE ARM64 BRI TF 4 |, B3 Graviton ZHIXKE AWS | X
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HiFHEER , BFEF RN GitHub X HIEE,

- M PyTorch 2.6 7F#8 , EA1EM PyPl il Bk Conda DLCs ¥} &% P& Python F#4a.

« TorchServe RZA : 0.12.0
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https://aws.amazon.com/machine-learning/containers/
https://aws.amazon.com/ec2/graviton/
https://docs.aws.amazon.com/dlami/latest/devguide/deep-learning-containers-images.html
https://docs.aws.amazon.com/dlami/latest/devguide/deep-learning-containers.html
https://docs.aws.amazon.com/dlami/latest/devguide/deep-learning-containers.html
https://repost.aws/tags/TAtQOYCNQXQAypuIl0ZxRowA/aws-deep-learning-containers
https://github.com/aws/deep-learning-containers/releases/tag/v1.0-pt-arm64-ec2-2.6.0-inf-py312
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¥#F. GPUs

- BXREREMNTEEE , HSHFE AR PyTorch 2.6.0 EA X171,
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©11 DLCs #%:7EGraviton CPU_LABERTHIRo BERTa 1§ DT AR ER MEERIB M REMEE | X
fEGraviton3E N X LR A E IR G ERARZWCPUEE, AWS M THEZEER |, H3 Graviton
PyTorch FF {58,

ZEREW

AWS BWEFBERENEFHREAWS Z2FH,

Python 3.12 Support

PyTorch ARM64 #IE A 25X #F Python 3.12,

CPU XHIRE X #F

CPU B&a X LA B RS P X#FH Graviton CPU E£fI38H,

GPU kHIRE % 5

GPU &2 Graviton GPU LI E g5G , HBEUT XK GPU WRHA4AH :

« CUDA 12.4.1
e cudnn 9.1.0.70+cuda12.4
« NCCL 2.21.5+cuda12.4

b, LRl L)

* 7£ Graviton K5l £E5| A7 PyTorch 2.4 iR RN B 25 LA X FF#EIE EC2, ECS M EKS, BXILMRAH
HHER , BEERIIN GitHub X% : AT CPU # GPU,

« TorchServe kR4 : 0.11.1

« 11/01/24 : B3 TorchServe £ 0.12.0 ( X% #Z : AT CPU A GPU )

- GPU B8R B £ UKRE—/ % Graviton (ARM64) + GPU &K DLC, ERZE g5G L4 H
—#EA , FEH G raviton CPUs #1 NVIDIA T4G Tensor Core 12t %1%, GPUs
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https://github.com/aws/aws-graviton-getting-started/blob/main/machinelearning/pytorch.md
https://github.com/aws/aws-graviton-getting-started/blob/main/machinelearning/pytorch.md
https://aws.amazon.com/security/security-bulletins/
https://github.com/aws/deep-learning-containers/releases/tag/v1.0-pt-graviton-ec2-2.4.0-inf-cpu-py311
https://github.com/aws/deep-learning-containers/releases/tag/v1.0-pt-graviton-ec2-2.4.0-inf-gpu-py311
https://github.com/aws/deep-learning-containers/releases/tag/v1.5-pt-graviton-ec2-2.4.0-inf-cpu-py311
https://github.com/aws/deep-learning-containers/releases/tag/v1.4-pt-graviton-ec2-2.4.0-inf-gpu-py311
https://aws.amazon.com/ec2/instance-types/g5g/
https://aws.amazon.com/ec2/instance-types/g5g/
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fEGraviton3E N X ERBE IR R EKEIREMNCPUT A, AWS RTHRESE

PyTorch AAF {58,

LZEEW

AWS BUEFSRZEZ2 N EHHXEBAWS ZEEFH,

Python 3.11 Support
PyTorch Graviton #E & 88 % #F Python 3.11,

CPU RHIRE X #F

XER BRI ERFIIRS P < HFHY Graviton CPU KA E,

GPU EHIR B X7 #

X LR IF Graviton GPU =K g5G , HEBEU T X GPU WEHAH -

« CUDA124.0
e cudnn 9.1.0.70+cuda12.4
« NCCL 2.20.5+cuda12.4
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X
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https://github.com/pytorch/pytorch/releases/tag/v2.4.0
https://github.com/aws/aws-graviton-getting-started/blob/main/machinelearning/pytorch.md
https://github.com/aws/aws-graviton-getting-started/blob/main/machinelearning/pytorch.md
https://aws.amazon.com/security/security-bulletins/
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& H[a] &

« ARMG64/aarch64 &% BE A Triton Z1THR , Bt —LE torch.compile TERB ALK , RRZ :

torch._dynamo.exc.BackendCompilerFailed: backend='inductor' raised:
RuntimeError: Cannot find a working triton installation. More information on
installing Triton can be found at https://github.com/openai/triton

BXBHEHN , HSH aws/ Ff#Edeep-learning-containers GitHub FE,

AWS Deep Learning Con ARM64 tain PyTorch ers i& T 2.6 # 2
SageMaker

AWS E AT 5 SageMaker B D@@ eep Learning Containers (DLCs) M E& A F ARM64 F
B, BfFEX# 2.6 B9 AWS Graviton EHIZKE, PyTorch fRAIBATE LB #TARAH DLC, SageMaker
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https://github.com/aws/deep-learning-containers/tags
https://aws.amazon.com/machine-learning/containers/
https://aws.amazon.com/ec2/graviton/
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E 23] THEAZTEE Graviton 241, &0 LUT FEHRATV T 1002 REUE A& H E M IER b
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b, LR A

« 5| AT PyTorch 2.6.0 &SR , ATHEXS| LR #HIE X5 SageMaker fi$. ARM64 BR LR
HiIFHEER , BFEF RN GitHub X HIEE,

« M PyTorch 2.6 7r#8 , A1 M PyPl il gk Conda DLCs ¥} &% P& Python F#42.

« TorchServe KA : 0.12.0

« BXREREMNTEGHRA , HSHEILAH PyTorch 2.6.0 B A KITIH A,
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©41 DLCs 4427 Graviton L I BERTHIRo BERTa 18 & 0 T A R E X BRE R IR H HEMAEE , £
Graviton3B A X EERETHHEEREARZNCPUEAE, AWS RTHMESZEER |, 21 Graviton
PyTorch AF 58,

ZEEW

AWS BWHEFBERZENTHHNREAWS Z2EFH,

Python 3.12 Support

PyTorch ARM64 # 2 A 88 % #F Python 3.12,

CPU XHIRE X #F

XLERBFTIFT IR Graviton CPU EHI2KHE, SageMaker
AWS #h [X X $F

XERBAEUTHXER :
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https://aws.amazon.com/blogs/machine-learning/run-machine-learning-inference-workloads-on-aws-graviton-based-instances-with-amazon-sagemaker/
https://docs.aws.amazon.com/dlami/latest/devguide/deep-learning-containers.html
https://repost.aws/tags/TAtQOYCNQXQAypuIl0ZxRowA/aws-deep-learning-containers
https://github.com/aws/deep-learning-containers/releases/tag/v1.0-pt-arm64-sagemaker-2.6.0-inf-cpu-py312
https://github.com/pytorch/pytorch/releases/tag/v2.6.0
https://github.com/aws/aws-graviton-getting-started/blob/main/machinelearning/pytorch.md
https://github.com/aws/aws-graviton-getting-started/blob/main/machinelearning/pytorch.md
https://aws.amazon.com/security/security-bulletins/
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TREFIIEAFRERTRICHAF AR, EC2 AWSKIXLEMGHMWATERFESHTREREA
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AAASBIRAUERNOXEPERE, EARIMNTFREEEFHAITEANIZEIS RN
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- PyTorch 3 2.5.1 BIAT AT UIMAER EC2 , RBBEXIF ECS M EKS, BXRURANFMAES

BEEFENM GitHub £/ irZ,

« PyTorch 2.5 73 SDPA 24t 7 £ %7 cuDNN 5i% , BRIAER T , £ H100 RE SR LFEH SDPA
AP EBNEIEE, GPUsItS) | torch.compile M X B4 1F A A F TEEH BRI HIF
EE M nn.Module ( Hla1 LLM REEESRE ) , MM4E%E torch.compile B9/5BzATE. &/F ,
Torchinductor CPP [EimiR it TIREMMAEINIE |, HIRME T F 2 185RThEE |, a0 FP16 X#. CPP
#H¥*. AOT-Inductor EXFHZ KX B3N AEER,

- TIREE PyPl FHEFEEEET RPM B Linux £1ThR out-of-the-box LEF |, &1 2.5.1 AR,
PyTorch

- BEXEFHWTEHRA , HSAAHK PyTorch 2.5.0 B A X TIHBARM ALK PyTorch 2.5.1 1Tt
B,

- NVidia/Apex B# BB , MR ZWRREXIERE, BXM apex TBE| torch NBIRIENEZE
B, EZHLtL,

« INT Python 3.11 X

« AITY CUDA12.4 X

« AT Ubuntu 22.04 X%
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https://aws.amazon.com/machine-learning/containers/
https://aws.amazon.com/machine-learning/containers/
https://github.com/aws/deep-learning-containers/blob/master/available_images.md#general-framework-containers-ec2-ecs-eks--sm-support
https://docs.aws.amazon.com/dlami/latest/devguide/deep-learning-containers-images.html
https://docs.aws.amazon.com/dlami/latest/devguide/deep-learning-containers.html
https://docs.aws.amazon.com/dlami/latest/devguide/deep-learning-containers.html
https://repost.aws/tags/TAtQOYCNQXQAypuIl0ZxRowA/aws-deep-learning-containers
https://github.com/aws/deep-learning-containers/releases/tag/v1.0-pt-ec2-2.5.1-tr-py311
https://github.com/pytorch/pytorch/releases/tag/v2.5.0
https://github.com/pytorch/pytorch/releases/tag/v2.5.1
https://github.com/NVIDIA/apex
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« GPU Docker BB EUTEE :

« CUDA 12.4.1

* cudnn 9.1.0.70

« NCCL2.234

« AWS OFI NCCL & 1.12.1

- EFA R¥RERF 1.36.0

- TRENRIGIZE 1.11

- NEEE 2.6.3

« GDRCopy 2.4.2
- EAT CPU K Dockerfile ATAEIXE#KE| , GPU # Dockerfile AT AfEIX B3R E,

BXREFHEH , B5SH aws/ FfEdeep-learning-containers GitHub o

ZERW

AWS BWHEFBRRZENTHHNREAWS ZEEFH,

Python 3.11 Support

PyTorch JII4s& 88X #F Python 3.11,

CPU kIR B X 55

XL A3 x86_64 SKHIKE,

GPU XHIRE X 5

XERIBFXR GPU EHIRE | HEEUTXE GPU WEAAH

« CUDA 1241
* cudnn 9.1.0.70+cuda12.4
* NCCL 2.23.4+cuda12.4

AWS i1 [X 35

XERBAEUTHXER -
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https://github.com/aws/deep-learning-containers/blob/master/pytorch/training/docker/2.5/py3/Dockerfile.cpu
https://github.com/aws/deep-learning-containers/blob/master/pytorch/training/docker/2.5/py3/cu124/Dockerfile.gpu
https://github.com/aws/deep-learning-containers/tags
https://aws.amazon.com/security/security-bulletins/
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¥ 22 A5 154

« BI7E : c5.18xlarge

- BFE:
g3.16xlarge, p3.16xlarge, p3dn.24xlarge, p4d.24xlarge, p4d.24xlarge, p4de.24xlarge, g4dn.xlarge. |

. {5/ Resnet50, BERT A X E#Y ImageNet EC28#EE. ECS AMI ( IS 3# Linux AMI
2.0.20240515 ) F EKS AMI ( -1.25.16-20240514 ) #1T T Wiz, amazon-eks-gpu-node

2 &l [a) &

- FEHMZEF TransformerEngine ATRESIBE [W init.cpp: 767] B4 : torch BIAFRB X nvfuser |
£/ _jit_ set_nvfuser enabled EFA , HEHTEH 22 8E2FA , AHEILERE (HBEER
()) o NVFuser PyTorch X\ TREZER , BEF I,
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https://github.com/NVIDIA/TransformerEngine
https://github.com/pytorch/pytorch/commit/e6b5e0ecc609c15bfee5b383fe5c55fbdfda68ff
https://github.com/pytorch/pytorch/commit/e6b5e0ecc609c15bfee5b383fe5c55fbdfda68ff
https://github.com/pytorch/pytorch/commit/e6b5e0ecc609c15bfee5b383fe5c55fbdfda68ff
https://github.com/NVIDIA/TransformerEngine/issues/666
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T3,
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R0 ER
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GitHub & M,
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EEM nn.Module ( H120 LLM RHEESRE ) , MNT4E%E torch.compile BB BaIETE,. &fF ,
Torchinductor CPP JimiRfit TRREMN AL IR , HiZME T 528\ INEE , Hln FP16 X%, CPP
H%*&. AOT-Inductor EXMHZF KB B EER,

- SBIEEE PYyPl R FILEEET RPM B Linux &£ 1THX out-of-the-box EEA , 1 2.5.1 HBFTIR,
PyTorch
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B,
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« WINT Python 3.11 X
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https://docs.aws.amazon.com/dlami/latest/devguide/deep-learning-containers.html
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XL AR BE R I x86_64 KHIFEH,

GPU XHIRE X 5

XLEREE T GPU RHIZKE | HEEUT X GPU WA -

« CUDA 1241
e cudnn 9.1.0.70+cuda12.4
* NCCL 2.23.4+cuda12.4

AWS 1 [X 3%

XERBAEUTHXER -
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https://github.com/aws/deep-learning-containers/blob/master/pytorch/training/docker/2.5/py3/Dockerfile.cpu
https://github.com/aws/deep-learning-containers/blob/master/pytorch/training/docker/2.5/py3/cu124/Dockerfile.gpu
https://github.com/aws/deep-learning-containers/tags
https://aws.amazon.com/security/security-bulletins/

AWS RE %S B

FRARER

X
KERER (HEM )

XERE (HFRILMIEER)

SERLR (HBRM )

EEAELR ( MAEEILILER )

AF South ( FFEH )
TAEX (&FE)
WA X (BEAE )
TA#X (FHX)
TWAMX (KR )
TAMHX (EHR)
TAMX ()
WAX (BRA )
T A3 (X ( HEDDE )
TA#X (& )
WA X (T )
TA#X ( SRAEL )
MEKX (HEF)
MEX (RRME )
B ( PRERM )
RO (R RAE )

(R

us-east-2
us-east-1
us-west-2
us-west-1
af-south-1
ap-east-1
ap-south-2
ap-south-1
ap-northeast-3
ap-northeast-2
ap-northeast-1
ap-southeast-4
ap-southeast-3
ap-southeast-2
ap-southeast-1
ap-southeast-5
ca-central-1
ca-west-1
eu-central-2

eu-central-1
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AWS REZ] R FRARER

X5 (R
B ( BIRXE) eu-west-1
B (13) eu-west-2
PREE (BRR) eu-west-3
PREE ( FRELST ) eu-south-2
RREE (K=) eu-south-1
RN ( EREEFREE ) eu-north-1
B3| (Sh4x ) il-central-1
7R (BH) me-south-1
7R ( PaBRE ) me-central-1
B3I ( ZRF ) sa-east-1
FE (JER) cn-north-1
FE(TE) cn-northwest-1
¥ 22 A5 154

« BI7E : c5.18xlarge

- BFE:
g3.16xlarge, p3.16xlarge, p3dn.24xlarge, p4d.24xlarge, p4d.24xlarge, p4de.24xlarge, g4dn.xlarge. |

. {5/ Resnet50, BERT A X E#Y ImageNet EC28#EE. ECS AMI ( IS 3# Linux AMI
2.0.20240515 ) F EKS AMI ( -1.25.16-20240514 ) #1T T Wiz, amazon-eks-gpu-node

2 &l [a) &

- FEHMZEF TransformerEngine ATRESIBE [W init.cpp: 767] B4 : torch BIAFRB X nvfuser |
£/ _jit_ set_nvfuser enabled EFA , HEHTEH 22 8E2FA , AHEILERE (HBEER
()) o NVFuser PyTorch X\ TREZER , BEF I,
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https://github.com/NVIDIA/TransformerEngine
https://github.com/pytorch/pytorch/commit/e6b5e0ecc609c15bfee5b383fe5c55fbdfda68ff
https://github.com/pytorch/pytorch/commit/e6b5e0ecc609c15bfee5b383fe5c55fbdfda68ff
https://github.com/pytorch/pytorch/commit/e6b5e0ecc609c15bfee5b383fe5c55fbdfda68ff
https://github.com/NVIDIA/TransformerEngine/issues/666

AWS REZ] R FRARER

AWS & F PyTorch 2.5 # ¥ #) Deep Learning Container EC2's, ECS #
EKS

AWS ERFIDHE M ES (DLCs). TLREME@@ BERS (ECSEC2) AT D sk it
Kubernetes Service (EKS) B Deep Learning Containers () BLE#H 2.5 x4 PyTorch , #% Ubuntu
22.04 %% CUDA 12.4, {RAIEATE{E(A ECS # EKS BRS5 LS 30 #ThiRZ<H) Deep Learn EC2 ing
Containers, B> Dee AWS p Learning Containers XM ELMREAN ZEIR , TSR T

LR TIEA TE CPU Ml GPU L THIEMN ARMEG , HE XN ERENT BH T T AWSHE(L, XL
Docker & 218t ECS M EKS BRS# 1T 7 M , =4 T NVIDIA CUDA, cuDNN, Intel MKL
HMAHNRERE , NETREFI TEARREM TMRICWALEK, EC2 AWSKYIX L& B AT
ERGAGRTESREFANE | HRIE AWS R BESBHITERS S, XEH DLC TRHEEMT
ECS M EKS FRSF LEAMIIRIT. EC2HMREERET KR HE AR DLC SageMaker , iHZH 1t X
=R

AARSRINKRAUERINOXEDIKRE, BXRHEH , B1ESH aws/ Ffifdeep-learning-containers
GitHub FF. EARMNAXREREETPHNANERAMNIZEZEZISRBANHE | REFHBEA Dee
AWS p Learning Containers. & Al BT R E AT TR0 I MUREVR i N H A B R,

b, &Rl L)

« PyTorch 3 251 5| ATRATH#EXIE EC2, ECS fl EKS WA, BXIUMANFAFEE , BESE
BATH GitHub R fFRZ,

« PyTorch 2.5 J3 SDPA 2t 7 £ %7 cuDNN Fiw , BIABR T , £ H100 REShA LEA SDPA
WA B R MENAEE, GPUsIELAL | torch.compile B XigimiRIE2M T —FP48 %2 torch.compile /53
HEENGEZE , EATRAPERENEENER THREEEMN nn.Module ( HlE0 LLM T ESS
& ). &Jf& , Torchinductor CPP FimiRft TIRERMEEINIE , HIRM T F 2 EmIhaE | i FP16
X#F. CPP %, AOT-Inductor XM EZ A B3N B EER,

- BIREEE PYyPl R FILEEET RPM # Linux &Z1THX out-of-the-box EfEF |, @1 2.5.1 AR,
PyTorch

- BEXEFHWTEHRA , HSAAHK PyTorch 2.5.0 B A ZTIHBAM ALK PyTorch 2.5.1 1Tt
/28

- &M T CPU B Dockerfile ATATEIX B #kEl , GPU B Dockerfile Af AEX B, F,

ZERW

AWS BWEFBERZE N EFHREAWS Z2=FH,
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https://aws.amazon.com/machine-learning/containers/
https://aws.amazon.com/machine-learning/containers/
https://github.com/aws/deep-learning-containers/blob/master/available_images.md#general-framework-containers-ec2-ecs-eks--sm-support
https://github.com/aws/deep-learning-containers/blob/master/available_images.md#general-framework-containers-ec2-ecs-eks--sm-support
https://docs.aws.amazon.com/dlami/latest/devguide/deep-learning-containers-images.html
https://github.com/aws/deep-learning-containers/tags
https://github.com/aws/deep-learning-containers/tags
https://docs.aws.amazon.com/dlami/latest/devguide/deep-learning-containers.html
https://docs.aws.amazon.com/dlami/latest/devguide/deep-learning-containers.html
https://repost.aws/tags/TAtQOYCNQXQAypuIl0ZxRowA/aws-deep-learning-containers
https://github.com/aws/deep-learning-containers/releases/tag/v1.0-pt-ec2-2.5.1-inf-py311
https://github.com/pytorch/pytorch/releases/tag/v2.5.0
https://github.com/pytorch/pytorch/releases/tag/v2.5.1
https://github.com/aws/deep-learning-containers/blob/master/pytorch/inference/docker/2.5/py3/Dockerfile.cpu
https://github.com/aws/deep-learning-containers/blob/master/pytorch/inference/docker/2.5/py3/cu124/Dockerfile.gpu
https://aws.amazon.com/security/security-bulletins/

AWS RE %) B

FRARER

Python 3.11 Support

PyTorch #3IE& 88 X ¥ Python 3.11,

CPU kIR B X ¥

IXLERBE X FF x86_64 CPU LKA,

GPU 2R B X7 5

XERIBFXR GPU EHIRE | HEEUTXE GPU WEAAH

« CUDA 1241
* cudnn 9.1.0.70+cuda12.4
e NCCL 2.23.4+cuda12.4

AWS #h X %1
XERETENTHXER

X1 (R

ZERE (BZEM ) us-east-2
EERE (FFRILMILE ) us-east-1
SETEE (REBXM ) us-west-2
EEEE ( MAERILILE ) us-west-1

AF South ( FFE® ) af-south-1
TABX (F#) ap-east-1
TA#X (BEAD ) ap-south-2
TA#X (&HX) ap-south-1
AR X (KPR ) ap-northeast-3
TA#X (ER) ap-northeast-2
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AWS RE %S B

FRARER

X 5]
TA#K (K )
TA#X (BRE)
WA (HEDk )
TA#K (ER )
WAK (Ho )
WA (BRI )
MK ()
MEX (FRME )
M (TRt )
WM (E2LEE )
WM ( BRE )
WM (%)

FeE (B )
WREE ( FEHESF )
FREE (K22 )

WM ( EFEEREE )
@3] (RRER )
7R (B )

IR (IR )
CENEI R

(AR
ap-northeast-1
ap-southeast-4
ap-southeast-3
ap-southeast-2
ap-southeast-1
ap-southeast-5
ca-central-1
ca-west-1
eu-central-2
eu-central-1
eu-west-1
eu-west-2
eu-west-3
eu-south-2
eu-south-1
eu-north-1
il-central-1
me-south-1
me-central-1

sa-east-1
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AWS REZ] R FRARER

X5 R

FE (JER) cn-north-1

HE (TE) cn-northwest-1
k=N Ry

« BT : c5.18xlarge

o MHET :
c5.18xlarge. g3.16xlarge. mb5.16xlarge. t3.2xlarge, p3.16xlarge, p3dn.24xlarge. p4d.24xlarge, g4dn.

« £ EC2 ECS AMI ( L5 Linux AMI2 .0.20221102 ) 1 EKS AMI ( -1.25.16-20240307 ) L&Y
MNIST #1 Resnet50/ ImageNet ##EEE., ECS AMI ( -1.25.16-20240307 ) L£i# 1T 7 Mk amazon-
eks-gpu-node

AWS Deep Learning Contain PyTorch ers i&f T 2.5 # I SageMaker

AWS E R TI 5i# SageMaker ¥ Dee@@ p Learning Containers (DLC) Bl 2% Ubuntu PyTorch
22.04 £t , X% 2.5, X% CUDA 12.4, {RAJLATE SageMaker RS L /S I #T iR ZA<# Deep Learning
Containers. B3 Dee AWS p Learning Containers XIFMELMNRANTESIR | HSHTERN AT
WEA,

LA BIEATE CPU fl GPU EHTHENASRMEG |, XN BT T AWSHHL, X&
Docker & 2433 SageMaker BRI |, IRALTREMZAH NVIDIA CUDA, cuDNN FEMAH
NETREZI TEAREEECHAFERE, AWSKHIXLEMEGEDWATEREAGHTEEREE
#, HiRE AWS Z2BRESRHFTEHRRIEH., XLFH DLC T HTE SageMaker HE RS L&A

it

ATARSFIKRAUERIMNVERKRE ., BXEHEH , F1EZH aws/ Ffifdeep-learning-containers
GitHub ., SERARMNAXEEETFHANERNMNIFEISRAFINHE , WEFFHEA Dee
AWS p Learning Containers, &8 8] BAUTFEA 1T 121835 IREUR 1 2 & H &K 0 S0 B &,

B

« PyTorch 8 2.5.1 5l AT A F#IEX1F SageMaker R AR, BXURANFMAEE K BEER
{1189 GitHub & ¥R,
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http://yann.lecun.com/exdb/mnist/
https://aws.amazon.com/machine-learning/containers/
https://docs.aws.amazon.com/dlami/latest/devguide/deep-learning-containers-images.html
https://github.com/aws/deep-learning-containers/tags
https://github.com/aws/deep-learning-containers/tags
https://docs.aws.amazon.com/dlami/latest/devguide/deep-learning-containers.html
https://docs.aws.amazon.com/dlami/latest/devguide/deep-learning-containers.html
https://repost.aws/tags/TAtQOYCNQXQAypuIl0ZxRowA/aws-deep-learning-containers
https://github.com/aws/deep-learning-containers/releases/tag/v1.0-pt-sagemaker-2.5.1-inf-py311

AWS REZI A FRARIER
« PyTorch 2.5 J3 SDPA 2t 7 2% cuDNN Fi% , BIAER T , £ H100 REShRA LEH SDPA
WS ANERINAE. GPUsIESL | torch.compile B9 X1 4miR iR 7 —F45%E torch.compile /8
HNEN G L, EATAFPEREHRRENERTHIFEEN nn.Module ( il LLM FHTERS
2 ). ®JG, Torchinductor CPP izt TIREMNMREIRE , HIRME T FZEEThaEE , I FP16
¥, CPP #%, AOT-Inductor EXFHZ KB FEER,

- SBIEEE PYyPl R FLEEET RPM B Linux &£1THX out-of-the-box EEA |, #1 2.5.1 TR,
PyTorch

- BEXEHNWTEGE , ESFE AR PyTorch 2.5.0 B A XTI AL PyTorch 2.5.1 &£17i%
;218
« AT CPU B Dockerfile ATLATEIX B, E| , GPU BY Dockerfile A] ATEX B 5,

ZEEIW
« AWS BUEFERRENEPHXEBAWS Z2EH#H,

Python 3.11 Support

PyTorch # 332 & 88 X ¥ Python 3.11,

CPU XAk B X #F

XLEERESTIF x86_64 CPU EfI2£H,

GPU XHIRE X 5

LR GPU KHIRE |, HES AT XE GPU WRAAH -
« CUDA12.4.1

+ cudnn 9.1.0.70+cuda12.4

* NCCL 2.23.4+cuda12.4

AWS 1 [X 3

XERBAEUTHXER -
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https://github.com/pytorch/pytorch/releases/tag/v2.5.0
https://github.com/pytorch/pytorch/releases/tag/v2.5.1
https://github.com/aws/deep-learning-containers/blob/master/pytorch/inference/docker/2.5/py3/Dockerfile.cpu
https://github.com/aws/deep-learning-containers/blob/master/pytorch/inference/docker/2.5/py3/cu124/Dockerfile.gpu
https://aws.amazon.com/security/security-bulletins/
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FRARER

X
KERER (HEM )

XERE (HFRILMIEER)

SERLR (HBRM )

EEAELR ( MAEEILILER )

AF South ( FFEH )
TAEX (&FE)
WA X (BEAE )
TWAMK (ER )
TWAMX (KR )
TAMHX (EHR)
TAMX ()
WAX (BRA )
T A3 (X ( HEDDE )
TA#X (& )
WA X (T )
TA#X ( SRAEL )
MEKX (HEF)
MEX (RRME )
B ( PRERM )
RO (R RAE )

(R

us-east-2
us-east-1
us-west-2
us-west-1
af-south-1
ap-east-1
ap-south-2
ap-south-1
ap-northeast-3
ap-northeast-2
ap-northeast-1
ap-southeast-4
ap-southeast-3
ap-southeast-2
ap-southeast-1
ap-southeast-5
ca-central-1
ca-west-1
eu-central-2

eu-central-1
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AWS REZ] R FRARER

X5 (R
B ( BIRXE) eu-west-1
B (13) eu-west-2
PREE (BRR) eu-west-3
PREE ( FRELST ) eu-south-2
RREE (K=) eu-south-1
RN ( EREEFREE ) eu-north-1
B3| (Sh4x ) il-central-1
7R (BH) me-south-1
7R ( PaBRE ) me-central-1
B3I ( ZRF ) sa-east-1
FE (JER) cn-north-1
FE(TE) cn-northwest-1
¥ 22 A5 154

« BI7E : c5.18xlarge

o WHET .
c5.18xlarge. g3.16xlarge, mb5.16xlarge, t3.2xlarge. p3.16xlarge. p3dn.24xlarge, p4d.24xlarge. g4dn.
« £ EC2 ECS AMI ( L5 Linux AMI2 .0.20221102 ) 1 EKS AMI ( -1.25.16-20240307 ) L&Y

MNIST #1 Resnet50/ ImageNet ##EE., ECS AMI ( -1.25.16-20240307 ) L£3# 1T 7 Mk amazon-
eks-gpu-node
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http://yann.lecun.com/exdb/mnist/

AWS REZ] R FRARER

AWS 5ZFF ECS #1 EKS E£& PyTorch 2.5 ARM64 # A Deep Lear EC2
ning Containers

AWS ERA T S84 Kubernetes Service (EKS), 5 #EMITER () ML Z#HEM@@ Bk
% EC2 (ECS) HiRE ¥ K85 (DLC) IE ARM64 EEFAFF A , 215 Graviton EHI2KH AWS | i
2.5, PyTorch

WRAREIEATE CPU #l GPU E#{THENARSR[MEG |, HE XMy B#1T 7T AWS{E{t. CPU
MR E BN S EC2, ECS M EKS RS H#1T 7R , 1 GPU MR Xi% EC2 (B3AT% ). GPU
BR5&32E NVIDIA CUDA, cuDNN, NCCL FE A 4R ERA, X LGP NATERAEGH#T
ZEREAEE | HIEE AWS Z2RETERHIITEFTRIEL

EC2 ECS EKS
CPU & X s i
GPU 1% 5 ES X

AAASRIRAUNERNOXEPERE, EFARIMNTFREEETFHAITEANIZEISHERABNHK
2, BRERF R Dee AWS p Learning Containers, &t A BUT B R TS ICIZ ARERE N H
b &b N LF

b &Rl

« 7£ PyTorch 2.5.1 F5| AT A THEZIFH RS EC2. ECS FI3=fl £ ARM64 B9 EKS, BXILARA
WEMER , BEFRIW GitHub RHIRZ,

« M PyTorch 2.5 71 , A 1HF Graviton WEFE X DLCs 7 , ARM64 DLCs UASEHEH A

%o 0 , ECR FERMINE R “pytorch-inference-arm64” , MR =2 “ pytorch-inference-
graviton. Graviton DLCs #l , #£ 18 £ ARM64 DLCs RF R,

« TorchServe iR : 0.12.0

- GPU BRI 5 g5G LI — 2 A , /5%& B G raviton CPUs # NVIDIA T4G Tensor Core $2i
i%o GPUs

- BIFEE PYyPl R FILEEET RPM # Linux &Z1THX out-of-the-box EfEF |, @1 2.5.1 HFTIR,
PyTorch

- BEXEHNTENE , BSFE AR PyTorch 2.5.0 B A RITIHBAR AL PyTorch 2.5.1 &1Ti%
B,
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https://aws.amazon.com/machine-learning/containers/
https://aws.amazon.com/machine-learning/containers/
https://aws.amazon.com/ec2/graviton/
https://docs.aws.amazon.com/dlami/latest/devguide/deep-learning-containers-images.html
https://docs.aws.amazon.com/dlami/latest/devguide/deep-learning-containers.html
https://docs.aws.amazon.com/dlami/latest/devguide/deep-learning-containers.html
https://repost.aws/tags/TAtQOYCNQXQAypuIl0ZxRowA/aws-deep-learning-containers
https://github.com/aws/deep-learning-containers/releases/tag/v1.0-pt-arm64-ec2-2.5.1-inf-py311
https://aws.amazon.com/ec2/instance-types/g5g/
https://github.com/pytorch/pytorch/releases/tag/v2.5.0
https://github.com/pytorch/pytorch/releases/tag/v2.5.1

AWS RE %) B

FRARER

M gE it

11 DLCs #4£E7 Graviton CPU_L NBERT#HRo BERTa 1§ & 7 T AR IEXR BER L R EREMRE , X

fEGraviton3E N X EEHERIRR ER A RBHCPUF A, AWS RTHESEER

PyTorch AF {58,

ZEEW

AWS BWEFBEERENTHFHNREAWS ZEEFH,

Python 3.11 Support

PyTorch ARM64 #E &85 #F Python 3.11,

CPU 3R B 2 #

XERBFRTF ERSMRS TN Graviton CPU kI H,

GPU RAIRE X #F

X LR BT FF Graviton GPU EHIKE ¢5G , HEBE LT X GPU M 4AH -

-« CUDA 12.4.1
* cudnn 9.1.0.70+cuda12.4
« NCCL 2.21.5+cuda12.4

AWS; Xig 1%
XLERBEUEUTHXER

X

KERER (HEM )
XERE (HFRILMIEER)
SERLR (HBRM )
XEBES (MAEELIER )

AF South ( FFEH )

(R
us-east-2
us-east-1
us-west-2
us-west-1

af-south-1

HZ % Graviton
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https://github.com/aws/aws-graviton-getting-started/blob/main/machinelearning/pytorch.md
https://github.com/aws/aws-graviton-getting-started/blob/main/machinelearning/pytorch.md
https://aws.amazon.com/security/security-bulletins/

AWS REF AR FRARER

X5 (R

TABX (F#) ap-east-1
WA#X (BEAE) ap-south-2
TA#X (&HX) ap-south-1
TARMX (KR ) ap-northeast-3
TA#X (ER) ap-northeast-2
TA#X (FRE) ap-northeast-1
WA#X (SRE) ap-southeast-4
0 A X ( FEDDE ) ap-southeast-3
LA#X (ERE ) ap-southeast-2
0 A X (703 ) ap-southeast-1
TWA#X (BRAEL ) ap-southeast-5
RIS ( INEKR) ca-central-1
MEX (FRIME ) ca-west-1

RO ( 7RERA ) eu-central-2
BN (EZXRE) eu-central-1
B (ZBRZ) eu-west-1

RO (123) eu-west-2
PRES (B3R ) eu-west-3
BRER ( BIBEST ) eu-south-2
PREE (KX ) eu-south-1
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AWS REZ] R FRARER

X5 (8]

RO ( Hr ESF/RE ) eu-north-1

&5 (HFhgEx ) il-central-1

FR (BH) me-south-1

7R ( FIBRE] ) me-central-1

B3Ik ( ZRF ) sa-east-1

FE (dER) cn-north-1

FE (TE) cn-northwest-1
¥ A =

« BT : c6g.2xlarge
« 305 : c8g.4xlarge. td4g.2xlarge. r8g.2xlarge. m7g.4xlarge. g5g.4xlarge. g5g.4xlarge

« £ EC2 ECS AMI ( L &3 Linux AMI 2.0.20220822 arm64 ) 1 EKS AMI ( 1.25.6-20230304
arm64 ) LB MNIST #1 Resnet50/ DenseNet ##E & L # 17 7 i

& &\ &

« ARM64/aarch64 &% BB H /Y Triton Z1THR , E It —LE torch.compile TERE ALK , KRR :

torch._dynamo.exc.BackendCompilerFailed: backend='inductor' raised:
RuntimeError: Cannot find a working triton installation. More information on
installing Triton can be found at https://github.com/openai/triton

AWS 7 Sagemaker AT PyTorch 2.5 ARM64 #IBHREF S A5

AWS & A F I 5% SageMaker B Deep Learning Containers (DLCs) BLE&AF ARM64 £ & , BiF
¥ 2.5 B9 AWS Graviton 32268, PyTorch #RA BATE LB B #TARAEY DLC., SageMaker
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http://yann.lecun.com/exdb/mnist/
https://github.com/triton-lang/triton
https://aws.amazon.com/ec2/graviton/

AWS REZ] R FRARER

BRRARE — A TE CPU L THENRRRR , trI %Ny BT T AWSHE{tL. X4 Docker
REEHELEHIT TN, SageMakere A E LETREZS THEMBREM T LA EFR
SageMaker, HWEBTNAMBERHAHREFEELRERE , FRE AWS R HRERKRHATENNR
E*bo

A AARSRPRATBUEBRNN AP K E, ESH SageMaker Graviton 1 8% DLC FF X &HIE5r , TR

EEI] TEMETIRE Graviton EHl, Eb A LUTFEENN TS IRIZRER AN E H XM ENE

B,

R A0 B

- BIAT PyTorch 2.5.1 W& , AFRMl LH#E RIS SageMaker FR%S. ARM64 B3k R i
HMER , FEFENMN GitHub £HIrE,
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AWS ZmHERRA SR MBERK ?

FATATE TensorFlow H PyTorchBY MR A &M /& DLCs FAKMHIRA . XBEERENEERA, £
EHREMRAF major-minor-patchhR 4, HFRAWERSBFMETAN , BINELEHREGE, Bx
MELEFNEZER , HSH IBENERREN 3 ZEHMANER?,

HRLL R 53K 18 T FTHY SageMaker AI/AWS ZhEE ?

¥ EE B E R &M ARAH for DLCs PyTorch fH &% TensorFlow, & Xx# SageMaker Al 2 AWS
THEEMIFAER , PSR ERBGN KT RA, BXATARENSIE DLCs , i5ZH Dee AWS p
Learning Containers I XK 1THEH. AXMEEFNEZSELR , ESH I EWERREH E3) ISt
gxR72,

“XEFRAER" R P R UAE L S BTARAH ?
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