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f+ 4R AWS Deep Learning Containers ?

D52 DeAWS ep Learning Containers FAF 18/,

AWSDDeep Learning Containers Leep LDeep Learning Containers Leep Leep Leep Leep Leep Leep
Leep Leep Leep Leep Leep Leep Leep Leep Leep TensorFlow TensorFlow PyTorch DDeep Learning
Containers Containers Containers 12t & TensorFlow & MXNet, Nvidia CUDA ( F GPU 41 )
A Intel MKL ( AT CPU k6l ) BER{E{LIRE | H7E Amazon Elastic Container Registry (Amazon
ECR) gistainer

AWSDeep Learning Containers | Amazon Web Services

RTAIERE

35 EE AT AE Bh IR1% B A FADAWS eep Learning Containers, AIEEEN B A EH Amazon
EC2. Amazon ECS, Amazon EKS Hli%EDeep Learning Containers SageMaker, B8 7 ATFE
YIFMESHREZIN L HELERAERS, TEEENSMERRERT ZNHE.

« EfEH MXNet, . # 2 £ Amazon EC2 Deep Learning Contain PyTorch er TensorFlow s £i=1T71)|
- TensorFlow #E | 5 Amazon EC2 # 2

- EFH MXNet £ Amazon ECS #Deep Learning Containers EizfTII4F#E PyTorch
TensorFlow,  , iFZEAmazon ECS #

« AT Amazon EKS #JDeep Learning Containers #£#tEF CPU. GPU %= GPU MIZk , LA
EETF CPU # GPU #yH#E, EfEH MXNet £ Amazon EKS BDeep Learning Containers £iz1T
YIZFH#EE PyTorch TensorFlow, # , {55 ®Amazon EKS

« BXxET Docker #Deep Learning Containers . TRHREGIIRURNMAEACSIINESA |, F5
®lDeep Learning Containers BR &

- B3XDeep Learning Containers Z2HMNELR , TSFHAWS RE ] Containers FHZ £
« BHXE&#HDeep Learning Containers X 1Ti%BHFIR |, HSRIREZ S AEM & 17154 8

\

Pythththyth

Python FFiR#XEF 2020 £ 1 B 1 HIERERX Python 2 XX %5, TensorFlow F PyTorch X
B4E , TensorFlow 2.1 Al PyTorch 1.4 [RAR B &G — N X% Python 2 BIRRZAS, Z#F Python
2 ByDeep Learning Containers £ HIRARFHRE A A, ER , AEEFRELXKH T Python 2 Deep

RTHER 1


https://www.youtube.com/embed/qAFUQwTFnkY
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Learning Containers lRANHI Z 24T B , AT 2 REXLRANER. TensorFlow F PyTorch &
2 T — MR AHIDeep Learning Containers IRASF 2 $E Python 2 }RiE,

TR

E{Ihi=z1TDeep Learning Containers , R iZ#HBm T1T TEMELRE Python, BXWAFEAZN
EENHERHERASGREM, B2 , NEEOERR T MAIBUES/NET LR M4 % EI A8 K7 Y 22 ST
WMEMA,

TR 2
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Deep Learning Containers A’}

LATRE DB T il Deep Learning Containers MAWSE A& . <4 Deep Learning
Containers 5 SageMaker —2FANEER , BZHANEE SN ELSER 5 SageMaker XHHE &
i

F&

« Amazon EC2 ##2
+ Amazon ECS #

« Amazon EKS

Amazon EC2 # &

AEBD MBI EEA MXNet, PyTorch, TensorFlow 1 TensorFlow 2 £ EC2 K Deep Learning
Containers LiZ{TYISRFIHEE,

EIFEUTHEZE , HATKPHZIRAMazon EC2 XiE.

Hx

+ Amazon EC2 & &
* Training

. g

« HEMAOR

Amazon EC2 iZ &

EARTAF |, BT B{Ii% EAWSHE A Amazon Elastic Compute Cloud #J Deep Learning
Containers,

FERA T SRR AR B BRI SE B

+ B2 AWS Identity and Access Management AP RIEREE THRBEHINERF, EAILTE IAM
EHE BN RED <P IRE R RER,
« AmazonECS_FullAccess S

» AmazonEC2ContainerRegistryFullAccess

Amazon EC2 ##2 3


https://docs.aws.amazon.com/sagemaker/latest/dg/your-algorithms.html
https://docs.aws.amazon.com/sagemaker/latest/dg/your-algorithms.html
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

AWS RE¥ S RE FENRIEE
BXRUEREE IAM AFNESER , BSHEAMAMER IAM 54 RE IAM AP EEF,

« J33) Amazon Elastic Compute Cloud &% ( CPU 5 GPU ) , &F2FREZF I Ei AMI. HEfb AMI
I, BEEMERH GPU BRHEF.

- BEFEA SSH E#ZIEM =6, BXREENEZER , BSHEEELFIREEE B H B Amazon
EC2 AF#E®™E. .

- BRIRHAWS CLIEA AN T REFHINRSLESZFHHAWSCLI M.
- EEMEPIH | ZE1T aws configure HRHEMIERAFNEIL

- EENEHIH | BITUTHHUEREIEE Deep Learning Containers B Amazon ECR 12#
FEo

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

BXTEEIIRAWSESH Deep Learning ContainersDeep Learning Containers B 5.

(@ Note

MKL A F : i2EXAWSDeep Learning Containers 4G REFERZOE (MKL) BIURBH&E IS
jz*&IE’l'iﬁbo

IEEEA

B 7 B8 < # A Deep Learning Containers £ Amazon EC2 ERJIGMEENE L , S Amazon
EC2 #i&.

Training

A ER o SE R IMA I LIE T YIZRAWSSE B F Amazon EC2 B9 Deep Learning Containers , £/ Apache
MXNet, PyTorch, TensorFlow #l TensorFlow 2 HRE ] &85,

Ak Deep Learning Containers B E& 33k , i5Z ¥ Deep Learning Containers BLE.

Al 4


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/cli/latest/userguide/install-cliv1.html#install-tool-bundled
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® Note

MKL B F : 3HAWSDeep Learning Containers J 4R EFER /O E (MKL) B SUIR B & E
SRERHETE ML

EES

« TensorFlow )%k

« Apache MXNet ( 81t iR ) Y%
PyTorch Ik

PyTorch # Amazon S3 ##
EESR

TensorFlow Ik

EIBZF Amazon EC2 345 |, B LAER L T e 51217 TensorFlow #l TensorFlow 2 &85, B4
ffEAnvidia-docker A+ GPU B,

« ¥TET CPU I, HBTUATHT.
$ docker run -it <CPU training container>
« ¥TET GPU IFYI , BETUT® T,
$ nvidia-docker run -it <GPU training container>

P URBEERNETARRHATERRANRE— shell BTR™FF. AR, BULLETUTHSUSA
TensorFlow,

$ python

>> import tensorflow
& Ctrl+D BUREIE| bash R . BT T HUTFHIIL

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

B 5
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$ cd keras

$ python examples/mnist_cnn.py

BREESR

™

E7£ Amazon EC2 L{#EH% A Deep Learning Containers #J TensorFlow T f##IE | i&
ETensorFlow HEIE.

Apache MXNet ( #2{LhR ) Ik

EF B F A Amazon EC2 KI5 #9 Apache MXNet (581t) #1TI4% |, BETU TR S LUEITES

« XtF CPU

$ docker run -it <CPU training container>

« XF GPU

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

ERBHAES  ETUTHS U BRI,
- X¥F CPU

$ git clone -b vl.4.x https://github.com/apache/incubator-mxnet.git
python incubator-mxnet/example/image-classification/train_mnist.py

« X¥F GPU

$ git clone -b vl.4.x https://github.com/apache/incubator-mxnet.git
python incubator-mxnet/example/image-classification/train_mnist.py --gpus 0

£ gluonCV # 1T MxNet =i

ERBNARRED | STUTHSLTFHAER GluonCV #1714k, Deep Learning Containers #8285
GluonCV v0.6.0,

- X¥F CPU

B 6
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$ git clone -b v@.6.0 https://github.com/dmlc/gluon-cv.git
python gluon-cv/scripts/classification/cifar/train_cifarl@.py --model resnetl8_vlb

« XF GPU

$ git clone -b v0.6.0 https://github.com/dmlc/gluon-cv.git
python gluon-cv/scripts/classification/cifar/train_cifarl@.py --num-gpus 1 --model
resnetl8_vilb

E 7 Amazon EC2 LM MxNet &5 Deep Learning Containers — 22 #E | ES [ #3E Apache
MXNet ( $81t ) .

PyTorch Il

EFHFIA Amazon EC2 SEHI# 1T PyTorch 1%k , BFERAU TG HRETESR. B4 FEAnvidia-
docker AT GPU B,

« XtF CPU

$ docker run -it <CPU training container>

« XF GPU

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

- WMREH docker-ce A 19.03 HE FhRA , M A LATE docker REMA —gpus #R& :

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

BITAT 88 5 BATF 1R 4K
« X¥F CPU

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

« XF GPU

B 7
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$ git clone https://github.com/pytorch/examples.git
$ python examples/mnist/main.py

PyTorch R NVIDIA Apex 4% T GPU i)l

NVIDIA Apex == PyTorch ¥ BfERF , EXABRFAATESBEN 2 AX1Zl. BX Apex RHEHIE
FARFNEZEER , BSFENVIDIA TIH M. LR RHIFHH Amazon EC2 3=l #F Apex :

 Amazon EC2 P3 &4l
+ Amazon EC2 P2 &4l
« Amazon EC2 G4 3£ 4l
« Amazon EC2 G3 3£ 4l

E A NVIDIA Apex FF#E 2w RilZk , B GPU JIGBRBNAKFHETUTHR. WREIEERE
Amazon EC2 £l EELEFHN GPU FREEITH T HREZ .

$ 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

PyTorch #9 Amazon S3 & #

Deep Learning Containers ‘B — ME#H , &% Amazon S3 7 PRV EIEA T PyTorch 3%
Wllo

1. EFF1R7E Deep Learning Containers R {£ A Amazon S3 & , B ELUEARZEL Amazon
EC2 EHIEEX Amazon S3 HIELTFRINR, A2 IAM & E&F Amazon S3 [H]
Amazon EC2 SEHIH X PR HF1Z A M in B & ey =6, 0] LAfE A AmazonS3FullAccessE
ZAmazonS3ReadOnlyAccess UK .

2. RELEHAWS_REGIONMETESZEERNXE,

export AWS_REGION=us-east-1

3. FEAUTHTIZITE Amazon S3 EHREBNARS. BX4JEAnvidia-docker A F GPU
EN

« XtF CPU

B 8


https://nvidia.github.io/apex/
https://aws.amazon.com/ec2/instance-types/p3/
https://aws.amazon.com/ec2/instance-types/p2/
https://aws.amazon.com/ec2/instance-types/g4/
https://aws.amazon.com/ec2/instance-types/g3/
https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/iam-roles-for-amazon-ec2.html
https://console.aws.amazon.com/iam/home#/policies/arn:aws:iam::aws:policy/AmazonS3FullAccess$serviceLevelSummary
https://console.aws.amazon.com/iam/home#/policies/arn:aws:iam::aws:policy/AmazonS3ReadOnlyAccess$serviceLevelSummary
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docker run -it 763104351884.dkr.ecr.us-east-1.amazonaws.com/pytorch-
training:1.8.1-cpu-py36-ubuntul8.04-v1.6

« X¥F GPU

nvidia-docker run -it 763104351884.dkr.ecr.us-east-1.amazonaws.com/pytorch-
training:1.8.1-gpu-py36-culll-ubuntul8.04-v1.7

4. BT T m KN R A,

git clone https://github.com/aws/amazon-s3-plugin-for-pytorch.git
cd amazon-s3-plugin-for-pytorch/examples
python s3_cv_iterable_shuffle_example.py

EXEZEENMEMTRA | HSEPyTorch B9 Amazon S3 EH41Z#E,

BESR
E7£ Amazon EC2 EfEf PyTorch & Deep Learning Containers 3 1TH#®2 | {55 #PyTorch #I#2 .

HEIE

WERMAE LIE/THIEAWST Si#hs8 4 it H = #Y Deep Learning Containers £/ Apache

MxNet ( 8% ) . PyTorch, TensorFlow 1 TensorFlow 2. #Rti A] LU A Elastic Inference 3Riz {TH# B
AWSDeep Learning Containers, &< Elastic Inference WEREMEZE L , TS FEHAWSAmMazon
EC2 E# EElastic Inference Deep Learning Containers.

Bk Deep Learning Containers B EZ 33k , i5Z [ Deep Learning Containers BLE.

(® Note
MKL FF : i&Hl AWSDeep Learning Containers 4G REZFROE (MKL) B EAREHFE
Sroy HETEMERE,
3

» TensorFlow HE¥E
« TensorFlow 2 #3&

IR 9


https://github.com/aws/amazon-s3-plugin-for-pytorch
https://docs.aws.amazon.com/elastic-inference/latest/developerguide/ei-dlc-ec2.html
https://docs.aws.amazon.com/elastic-inference/latest/developerguide/ei-dlc-ec2.html
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- #E3E Apache MXNet ( 81t )

 PyTorch #3

TensorFlow #EIE

N TERWMMAER Deep Learning Containers #1TH#HIE | ARBIER T — MR —F INFHER
TensorFlow RS, EAMNBWERRES S ER AMIZF TensorFlow, BFZEHIE , BTUTHS

$ git clone -b rl.15 https://github.com/tensorflow/serving.git
$ cd serving
$ git checkout r1.15

FERIX BN STFE TensorFlow StEE K Deep Learning Containers —#2 kS5, BHEE
GNTE , RELAERNEETASELAFARABENGEHEEZT,

« XF CPU 34 :

$ 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>

fian

$ 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:1.15.0-cpu-py36-ubuntul8.os4

« 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>

fign

H#E3E 10


https://docs.aws.amazon.com/dlami/latest/devguide/overview-base.html
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$ 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 763104351884 .dkr.ecr.us-

east-1.amazonaws.com/tensorflow-inference:1.15.0-gpu-py36-cul@@-ubuntul8.04

o XFF Inf1 £ :

$ docker run -id --name tensorflow-inference -p 8500:8500 --device=/dev/neuron® --
cap-add IPC_LOCK --mount type=bind,source={model_path},target=/models/{model_name}
-e MODEL_NAME={model_name} <neuron inference container>

fHln -

$ docker run -id --name tensorflow-inference -p 8500:8500 --device=/dev/neuron® --

cap-add IPC_LOCK --mount type=bind,source={model_path},target=/models/{model_name}
-e MODEL_NAME={model_name} 763104351884 .dkr.ecr.us-west-2.amazonaws.com/tensorflow-

inference-neuron:1.15.4-neuron-py37-ubuntul8.04-v1.1

T 3K , 5 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

BHRUTUTARR

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

}

(@ Note

MREBRRABRBFNME  TMERBTRS MR L , TAERRSRERMMAE L

$ docker attach <your docker container name>

EXANFHR{REHAtensorflow-inference.

IR 11
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TensorFlow 2 #E3E

FRARER

N TETRUMAER Deep Learning Containers #1TH#IE , ARRGIFEHR T — MR —E MHRER
TensorFlow 2 MNRS . BATEBWNERREZIEM AMIA T TensorFlow 2. EFXEHIfF , BT T

A
T o

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

FHXEN TSI TensorFlow SILEE K Deep Learning Containers —#2 k. &= , SR T
GHTE , ERLBEFEETASRILNFBH BENERHEET

« 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

HE


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
In#E GPU R RF BB AIEEE — R,

T X , 5 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

AHRLUTUTAE.

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

}

(® Note

ZRHABB[NEL , TUEAETRMMARNEE WA THSAR
$ docker attach <your docker container name>

AL R¥ltensorflow-inference.

HEIE Apache MXNet ( 81t )

EFT 1R Apache MXNet FMERTHIE | L RAIERARBLHE S3 FHEBH — ML ILKFHE

A,
HF CPU 2Bl , BT &%,

$ docker run -it --name mms -p 80:8080 -p 8081:8081 <your container image id> \
mxnet-model-server --start --mms-config /home/model-server/config.properties \

H#E3E 13
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--models squeezenet=https://s3.amazonaws.com/model-server/models/squeezenet_vl.1l/
squeezenet_vl1.1.model

T GPU K6, BT T@HS :

$ nvidia-docker run -it --name mms -p 80:8080 -p 8081:8081 <your container image id> \
mxnet-model-server --start --mms-config /home/model-server/config.properties \

--models squeezenet=https://s3.amazonaws.com/model-server/models/squeezenet_vl.1/
squeezenet_vl.1l.model

ZEENHIEERSRET
HEEHEHNRSRE  AEEATUERU T TMTENE ORSITHE,

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

HEEERATRSRE , TMERAULT T HERER

$ docker rm -f mms

GluonCV By MXNet #E I
EFFBER GluonCV #HTHE | W RHIEARBLE S3 FMEHN — ML NG FHER

XF CPU £l , ZITAT @5,

$ docker run -it --name mms -p 80:8080 -p 8081:8081 <your container image id> \
mxnet-model-server --start --mms-config /home/model-server/config.properties \
--models gluoncv_yolo3=https://dlc-samples.s3.amazonaws.com/mxnet/gluon/
gluoncv_yolo3.mar

T GPU Kfl , BT T@#T.

$ nvidia-docker run -it --name mms -p 80:8080 -p 8081:8081 <your container image id> \
mxnet-model-server --start --mms-config /home/model-server/config.properties \

--models gluoncv_yolo3=https://dlc-samples.s3.amazonaws.com/mxnet/gluon/
gluoncv_yolo3.mar

LEXMHEEHERSRT.
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HEEHEHNRSRE  AEEAUERU TS M TENE OREITHE,

$ curl -0 https://dlc-samples.s3.amazonaws.com/mxnet/gluon/dog. jpg
curl -X POST http://127.0.0.1/predictions/gluoncv_yolo3/predict -T dog.jpg

ZBMENEUTRREL

{
"bicycle": [
"[ 79.674225 87.403786 409.43515 323.12167 ]",
"[ 98.69891 107.480446 200.0086  155.13412 1"
1)
"car": [
"[336.61322 56.533463 499.30566 125.0233 ]"
1,
"dog": [
"[100.50538 156.50375 223.014 384.60873]"
]
}

EEERATARRG , TUER LR EMER,

$ docker rm -f mms

PyTorch #&

B A Deep Learning Containers PyTorch M7 1.6 X E ShRZA TorchServe AT #IEEA. E% Deep
Learning Containers PyTorch kg7 1.5 R EKMAfEAmxnet-model-server A T#HEREA,

PyTorch 1.6 X E S RAK

EfH PyTorch iIZ{THE |, Ik RHIFEARBLNE S3 E#EBMNTE Imageet LT IIGHER, HER
£/ TorchServe IR, BEXEZEL , BSH LW EELIE PyTorch £/ TorchServe #t {THEIE.

3tF CPU 324 :

$ 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

HE 15


https://aws.amazon.com/blogs/machine-learning/serving-pytorch-models-in-production-with-the-amazon-sagemaker-native-torchserve-integration/
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X+ 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

WMREH docker-ce A7 19.03 HEFIRA , M AT LAE A - -gpus/E3h Docker BRI,
ZREXHIEERSEF.
ERHENRSSEE , UELAUEAUTHSNTEINE ORZEITHIE,

$ curl -0 https://s3.amazonaws.com/model-server/inputs/flower. jpg
curl -X POST http://127.0.0.1:80/predictions/pytorch-densenet -T flower.jpg

HEERTARE , TUERNT S RERER.

$ docker rm -f torchserve

PyTorch 1.5 R E{KRA

E&A PyTorch E1T#E |, kRBIEARBE AT S3 FHEMMTE Imageet LMENGWER, &
MXNet BEFK1L , A mxnet-model-server IBHHE | ZRFZBF[AUUZFEMAERENFiK. BXE
ZER , BHZH . JEFA T Apache MXNet BWE R RS20 B X MEF B PyTorch #E MXNet #E5
fR%52R.

XF CPU =41 :

$ docker run -itd --name mms -p 80:8080 -p 8081:8081 <your container image id> \
mxnet-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 =4

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

mxnet-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
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https://github.com/awslabs/mxnet-model-server
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MREH docker-ce R4S 19.03 HRE FhRA , WA LA A - -gpus/E 3 Docker BH4RIE,

ZREXHEEERRT.
HEEHEHNRSRE  AEEAUERUL T S M TENE OREITHE,

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

HEERATRERE , TUAERANT S FEMRER.

$ docker rm -f mms

FETR

E T[T Amazon ECS ¥ HE X A O RS Deep Learning Containers £& A , B2REENL
AOR.

BEXAOR

X FELRE |, Deep Learning Containers FAABENXAORKA, MEZEFAESHAOR , ATH
BRUNTARXBEAOR.

- ZEEEEEITHWEEXAORMAE  EEALTT.

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

- EFAORRENZE , BEALSTT.

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

Amazon ECS #

AE DN EWMAER MXNet, M, #£5EH T Amazon ECS #IDeeAWS p Learning Containers £i&1T
YIZRFNHEEE TensorFlow, PyTorch

HEIF AT HEZE , BRTAPHI L EAMazon ECS RE,

B XxDeep Learning Containers E# %15k , i§Z[#Deep Learning Containers B £,

BEXAOR 17
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® Note
MKL B F : [iAWSDeep Learning Containers Z45REFERZOE (MKL) BIUAREB&E I
SR HEE ML,

Bx

+ Amazon ECS & &
- HE

« HEMAOR

Amazon ECS R &
AREBNF WA Amazon 84 AREFARS 1% EAWS Deep Learning Containers,

B %
« RREFH

» J1Deep Learning Containers i%i& Amazon ECS

TRFM
AREEEBRRECTRUAT BREH

s ZRABEZRHREPVAWS CLI, BXEZEHIHAR AWS CLINEZER |, H5HZE AWS
Command Line Interface.
o SER{FEA Amazon ECS #{TIEEHRNLE,

« HWIAEIAE Amazon ECS BafkflAR., BXEZER , 55 Amazon ECS BREERFHEAR
}EM P K Amazon ECS B2l IAM A,

+ Amazon CloudWatch Logs IAM KB E R INET S i# ECS BesX=fIAEH , ZAE AT Amazon
ECS @ Bi#h &% HE CloudWatch, BEXEZER , 2 A mazon Elastic Container Service 7F
£ AR IEEH#ICloudWatch L ogs IAM

. ﬁUE%ﬁE’\Ji‘tiéﬂﬁRE%ﬁfﬂﬁE’\Jﬁiéﬂ LERNFrENHERSSEITFEO,
« XtF MXNet #H , w0 80 *ﬂ 8081 @ TCP REFF M.
« N T#1T TensorFlow H#EWT , %O 8501 1 8500 [@ TCP #REFF M.
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https://docs.aws.amazon.com/cli/latest/userguide/installing.html
https://docs.aws.amazon.com/cli/latest/userguide/installing.html
https://docs.aws.amazon.com/AmazonECS/latest/developerguide/get-set-up-for-amazon-ecs.html
https://docs.aws.amazon.com/AmazonECS/latest/developerguide/instance_IAM_role.html
https://docs.aws.amazon.com/AmazonECS/latest/developerguide/instance_IAM_role.html
https://docs.aws.amazon.com/AmazonECS/latest/developerguide/using_cloudwatch_logs.html
https://docs.aws.amazon.com/AmazonECS/latest/developerguide/using_cloudwatch_logs.html
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BXEZEER |, iB5SH Amazon EC2 Z4£ 4,

HDeep Learning Containers 1% & Amazon ECS

AEH N B UMARE Amazon ECS LA Deep Learning Containers,

/A Important

MREH K E A2 Amazon ECS lRFHX<AE , NIRINBER TSN ENRSERZAE ,
BRIEBERLIEE—INAE, WRESENEA awsvpc MEER |, FEFRSEENFERN
THE—HA : RFAI. NEBEHBEHR. SNBIRAD Elastic Inference MMiES: ( Service
xR ) , UEEEARSHEXAR, IREXMER , IFNEZLRLEEAR. BXESZE
B , #25 Amazon ECS FF R A RIEMH K Amazon ECS FARFKEKAE,

MERNENEITATRE,

1. EEELBZatIZMkey pair IZE£AHMNXFH 612 —1 Amazon ECS £,

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

2. F—ANHZ Amazon EC2 RHIF BB ERHF, BXRET GPUMNIE , BEZH (IL5#
ECS FFREIERE) FH “/£ Amazon ECS £ G PU” , UG AEH SRR B LR, WRIEE
GPU =fI%kE | EHREEFEIEE Amazon ECS £ GPU £1t# AMl, X FETF CPUMTIE |, 7]
LAfER Amazon Linux 3% Amazon Linux 2 ECS {£{LEY AMI, BXFREEHIZKLEF Amazon ECS
ECS f£1LBY AMIID ID NEZE LR |, TS AKX Amazon ECS {ELH AMI, EAREIS | IBIE us-
east-1 FEAET GPU B9 AMI B3 — L6l |, #& KA 100 GB,

a. FRAUTHBMERN my_script.txt X4, SIAEEL—SPAENE—EFHE T

#!/bin/bash
echo ECS_CLUSTER=ecs-ec2-training-inference >> /etc/ecs/ecs.config

b. (T &) EAUTARGEEN my_mapping.txt BX#H , XFECIERPIGFEIRSH K

o

L

Amazon ECS & & 19


https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/using-network-security.html
https://docs.aws.amazon.com/AmazonECS/latest/developerguide/using-service-linked-roles.html
https://docs.aws.amazon.com/AmazonECS/latest/developerguide/ecs-gpu.html
https://docs.aws.amazon.com/AmazonECS/latest/developerguide/ecs-gpu.html
https://docs.aws.amazon.com/AmazonECS/latest/developerguide/ecs-optimized_AMI.html
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"DeviceName": "/dev/xvda",
"Ebs": {

"VolumeSize": 100
}

]

c. RBzi—/#HA Amazon ECS ECS {E{bH) AMI 2B G HIEIIER, FRESNENTSAE
ID Flkey pair B , HEU TSP EREH]. ERIEHFHZL Amazon ECS {£{LEY AMI
ID ID , i§Z @ Amazon Elastic ContainECS FF & A R 3§ HH Amazon EC S {£{tLEY AMI ID
IDo

aws ec2 run-instances --image-id ami-0@dfdeb4b6d47a87a2 \
--count 1 \
--instance-type p2.8xlarge \
--key-name key-pair-1234 \
--security-group-ids sg-abcdi1234 \
--iam-instance-profile Name="ecsInstanceRole" \
--usex-data file://my_script.txt \
--block-device-mapping file://my_mapping.txt \
--region us-east-1

£ Amazon EC2 ###l&r |, A LUE XM instance-idFH , RIEARLTBREER I,

BIMER—NEEZTESREHIN Amazon ECS &, BELUTESREIF Amazon EC2 XHI_RBEE
ST,

I UF Amazon EC2 k4|2 fE & i fift

1. £ https://console.aws.amazon.com/ecs/v2 FTFF IR &I A
2. EEFEEEEEEM Amazon EC2 SEHIRYEEE,

3. HEEBHUEL , EREMIRE.
4

ERBZHIT , RIEREE Rinstance-idTHEE—SHelEN, B4, HIZTH CPU M7
AAENE , BRAXEEEUTHESTREER. ERETREE/ LS EE REEFIEF,

R SR

E T #AEXTE Amazon ECS Ef#HDeep Learning Containers #{TIILMHEBNER |, FS
F Amazon ECS #,
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https://docs.aws.amazon.com/AmazonECS/latest/developerguide/ecs-optimized_AMI.html
https://console.aws.amazon.com/ecs/v2
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Bl

AN BWAER Apache MXNet ( 81t ) . . # TensorFlow 2 £5& A F Amazon Elastic B8RS
#IDeeAWS p Learning Conta PyTorch in TensorFlow ers Eiz1Tilll%k,

B xDeep Learning Containers T& %%k , i5Z#Deep Learning Containers B,

® Note
MKL B F : [i£AWSDeep Learning Containers Z43REFERZOE (MKL) BIUAREB&E I
SR M,

/A Important

MREEKF E 82 Amazon ECS [RFHX<AE , NIRINBER TSN ENRSERZAS ,
MRIFBELLIEE—INACR, WREFSENSEA awsvpe IEER |, EFRSEENFEA
REEDN , WEEFEARSHEXAR, RERSEANSDPBERFE. SNBIRAD Elastic
Inference IR ( EXFERT , TRELLEEAR ) , WEFEEFAZACR, BEXEZE
B , 52 Amazon ECS FF R A RIEEFH Amazon ECS FABRFSXEKAE,

Bx
« TensorFlowi)l|lZ

« Apache MXNet ( §81t ) 3%

- PyTorch JIlZk
« Amazon S3 ##ff PyTorch

- BRESR

TensorFlowi)l| &k

BRATEMESEN T EETE ECS EH LETES. FSENRTHEE—EN—RIBEHE. UT

7 IfEF T mDeep Learning Containers i NSk Z<#Y Docker R"l, &7 SO LI AR S4E—
TensorFlow = TensorFlow 2 —E2# A, EFHES TensorFlow 2 —&H , i1 Docker REEHH
TensorFlow 2 B R,

=3 Y


https://docs.aws.amazon.com/AmazonECS/latest/developerguide/using-service-linked-roles.html
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1. FRUTHARLERZNRN ecs-deep-learning-container-training-taskdef.json B9
.

- AT 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"

]I
"entryPoint": [
"sh",
II_CII
]I
"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"

1,

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

"awslogs-group": "awslogs-tf-ecs",
"awslogs-region": "us-east-1",
"awslogs-stream-prefix": "tf",
"awslogs-create-group": "true"
}

}

1,

"volumes": [],

"networkMode": "bridge",

"placementConstraints": [],

"family": "TensorFlow"
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« 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_cn
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",
"awslogs-region": "us-east-1",
"awslogs-stream-prefix": "tf",
"awslogs-create-group": "true"

}

1,

=1 23



AWS REZ] R FRARER

"volumes": [],

"networkMode": "bridge",
"placementConstraints": [],
"family": "tensorflow-training"

}
2. EMEFSENL. BIETRFNEITS , HETXEPER,

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

3. HARSENCERES. BFEL-—IWEITSHNELRHECIZNERNBN

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

£ https://console.aws.amazon.com/ecs/ E¥TF AmazECS KR EIZ&I &,

1% ecs-ec2-training-inference £#,
£ Cluster WHE L , i%£$#® Tasks,
ST EMRUNNINGRESSG | ERESHFRF,

EBE T, &E “BEF BZE CloudWatch, X &#t A CloudWatch B AEF 4 E B
Fo

© N o o &

IEEER

E D TensorFlow eep Learning Containers £ Amazon ECS L2 #I8 | &S M TensorFlowIE#
BHE,

Apache MXNet ( $84t ) il

IBATFSEMES E N F REE AmazECECECON LiziTHES. S ENRPHEE - —RINAEHR.
LARRHIEH T mDeep Learning Containers S INJIZREI A< Docker R4,

1. FRHUTARLIERZ RN ecs-deep-learning-container-training-taskdef.json B
.

- AT CPU

"requiresCompatibilities":[
IIECZII

b2 3] 24


https://console.aws.amazon.com/ecs/
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]I

"containerDefinitions": [

{

"command": [
"git clone -b 1.4 https://github.com/apache/incubator-mxnet.git &&
python /incubator-mxnet/example/image-classification/train_mnist.py"

]I
"entryPoint":[
"sh",
II_CII
]I

"name":"mxnet-training",
"image":"763104351884.dkr.ecr.us-east-1.amazonaws.com/mxnet-
training:1.6.0-cpu-py36-ubuntul6.04",
"memory" :4000,
"cpu":256,
"essential":true,
"portMappings":[
{
"containerPort":80,
"protocol":"tcp"

1,
"logConfiguration": {

"logDriver":"awslogs",

"options":{
"awslogs-group":"/ecs/mxnet-training-cpu",
"awslogs-region":"us-east-1",
"awslogs-stream-prefix":"mnist",
"awslogs-create-group":"true"

1,

"volumes": [

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

]I

"family":"mxnet"
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« XF GPU

"requiresCompatibilities":[
"EC2"
1,
"containerDefinitions":[
{
"command" : [
"git clone -b 1.4 https://github.com/apache/incubator-mxnet.git &&
python /incubator-mxnet/example/image-classification/train_mnist.py --gpus 0"

1,
"entryPoint":[
"sh",
n_cn
1,

"name":"mxnet-training",

"image":"763104351884.dkr.ecr.us-east-1.amazonaws.com/mxnet-
training:1.6.0-gpu-py36-cul@l-ubuntul6.o4",

"memory" :4000,

"cpu":256,
"resourceRequirements": [
{
"type":"GPU",
"value":"1"
}
1,

"essential":true,
"portMappings":[
{
"containerPort":80,
"protocol":"tcp"

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

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

1,

"volumes": [

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

1,
"family":"mxnet-training"

}
2. EMEFSENL. BETRFNEITS , AETXEREM,

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

3. HRARSENCIERES. EFELTNEITS,

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

4. 7£ https://console.aws.amazon.com/ecs/v2 FTFFERHI &

5. i# ecs-ec2-training-inference £#,

6. 7%t Cluster TWE L , % Tasks.

7. FESATERRUINNINGREG , ERESRRR.

8. ‘E“BEX"T , & “EF HBFE CloudWatch, XRFH&# A CloudWatch #HAEFIISGHE B
Ho

RESR

E A BDeep Learning Containers B MXNet £ Amazon ECS L2 # 2 |, 5 #Apache
MXNet ( 5Bt ) HMT,

PyTorch Ik

BT EMMES E X F BETE AmazECS LE1TES. FFENRPEHE BN —RIIAH. AT R
5 F 7 B Deep Learning Containers 02k A #9 Docker R4,

1. FERAUTHABERN ecs-deep-learning-container-training-taskdef.json B3
o
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- ERTF CPU

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

"command": [
"git clone https://github.com/pytorch/examples.git && python
examples/mnist/main.py --no-cuda"

1,
"entryPoint":[
"sh",
n_cn
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"

1,

"volumes": [

1,

"networkMode":"bridge",
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"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",
T
1,
"name": "pytorch-training-container",

"image": "763104351884.dkr.ecr.us-east-1.amazonaws.com/pytorch-
training:1.5.1-gpu-py36-cul@l-ubuntul6.o4",
"memory": 6111,
"cpu": 256,
"resourceRequirements" : [{
"type" : "GPU",
"value" : "1"
1,
"essential": true,
"portMappings": [

{
"containerPort": 80,
"protocol": "tcp"
}
1,
"logConfiguration": {

"logDriver": "awslogs",

"options": {
"awslogs-group": "/ecs/pytorch-training-gpu",
"awslogs-region": "us-east-1",
"awslogs-stream-prefix": "mnist",
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"awslogs-create-group": "true"
}
}
}
1,
"volumes": [],
"networkMode": "bridge",

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

}

2. EMEFENL. BETRFNBITS , AETXEREM,

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

3. EAEFENCIRES. EFELPNEITIMAR.

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

£ https://console.aws.amazon.com/ecs/v2 I FFEBH &

% ecs-ec2-training-inference £%#,
£ Cluster TUE L , %% Tasks.
ESL T EMRUNNINGRES 5 , EEESIRRA.

EBE T, &E “BEF BZE CloudWatch, X &# A CloudWatch #HAEF 4 #HE B
Fo

© N o g &

Amazon S3 ## PyTorch

Deep Learning Containers @& —/MNMa# , &R LAEARE Amazon S3 ECECECTON Ky EiE# 1T
PyTorch i€k,

1. EFFIB7E Amazon ECS H{EH Amazon S3 i@#f , B A BIEERH XF1% EEFAWS_REGIONIR

3z =
ETE,

export AWS_REGION=us-east-1

2. FEALUTABRBIEERN ecs-deep-learning-container-pytorch-s3-plugin-
taskdef.json B9S2,
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- ERTF CPU

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

"command": [
"git clone https://github.com/aws/amazon-s3-plugin-for-pytorch.git &&
python amazon-s3-plugin-for-pytorch/examples/s3_imagenet_example.py"

1,
"entryPoint":[
"sh",
n_cn
1,

"name":"pytorch-s3-plugin-container",
"image":"763104351884.dkr.ecr.us-east-1.amazonaws.com/pytorch-
training:1.8.1-cpu-py36-ubuntul8.04-v1.6",
"memory" :4000,
"cpu":256,
"essential":true,
"portMappings":[
{
"containerPort":80,
"protocol":"tcp"

1,
"logConfiguration":{
"logDriver":"awslogs",
"options":{
"awslogs-group":"/ecs/pytorch-s3-plugin-cpu",
"awslogs-region":"us-east-1",

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

1,

"volumes": [

1,

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

1,
"family":"pytorch-s3-plugin"
}
« X¥F GPU
{
"requiresCompatibilities": [
IIECZII
1,
"containerDefinitions": [
{

"command": [
"git clone https://github.com/aws/amazon-s3-plugin-
for-pytorch.git && python amazon-s3-plugin-for-pytorch/examples/
s3_imagenet_example.py"

]I
"entryPoint": [
"sh",
II_CII
]I
"name": "pytorch-s3-plugin-container",

"image": "763104351884.dkr.ecr.us-east-1.amazonaws.com/pytorch-
training:1.8.1-gpu-py36-culll-ubuntul8.04-v1.7",
"memory": 6111,

"cpu": 256,
"resourceRequirements" : [{
"type" : "GPU",
"value" : "1"
3,

"essential": true,
"portMappings": [

{
"containerPort": 80,
"protocol": "tcp"
}
1,
"logConfiguration": {

"logDriver": "awslogs",

"options": {
"awslogs-group": "/ecs/pytorch-s3-plugin-gpu",
"awslogs-region": "us-east-1",

=l
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"awslogs-stream-prefix": "imagenet",
"awslogs-create-group": "true"
}
}
}

1,

"volumes": [],

"networkMode": "bridge",

"placementConstraints": [],
"family": "pytorch-s3-plugin"
}

3. EMEFENL, BIETRFNEITS , HETXLERER,

aws ecs register-task-definition --cli-input-json file://ecs-deep-learning-
container-pytorch-s3-plugin-taskdef. json

4. FERESENCIRMES. BFELPRVBITHRAN,

aws ecs run-task --cluster ecs-pytorch-s3-plugin --task-definition pytorch-s3-
plugin:1

£ https://console.aws.amazon.com/ecs/v2 3T TR FI& .

1%#® ecs-pytorch-s3-plugin £&,
1 Cluster WHE L , #%&$* Tasks.
EEA T EMRUNNINGRAS G |, BRESIRF.

EBE T, & “BFBE CloudWatch, XfFH &3 A CloudWatch 2 #|&&E& Amazon S3
iR abant L1 =

© ©®© N o o

AXEZESMEAMRY |, ES 5 PyTorchfZ % E/ Amazon S3 4

IEEEA

EEAD PyTorch eep Learning Containers £ Amazon ECS EZ I #®E | ESFPyTorch 2 H#IE #
H,

HETE

AN B MR Apache MXNet ( ¥4t ) . . F TensorFlow 2 7EII & #h38 4 A 85 AR S (Amazon
ECS) #9DeeAWS p Learning Containers Liz1T#I¥, PyTorch TensorFlowf&ik A LA Elastic

HE
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Inference J&i3¥DeeAWS p Learning Containers iZ1T#E, HXElastic Inference WHEMEZFELR ,
B S 7E Amazon ECS L {F At BElastic Inference BDeeAWS p Learning Container s,

B xDeep Learning Containers , 2 Deep Learning Containers B,

® Note
MKL B F : BiEAWSDeep Learning Containers J4F/REFER/OE (MKL) B SUIR B & E
SRER HETB AL

/A Important

MRERIK 2 8122 Amamazon ECS FRFHXA® , MERIABER TN ENRSERAZA
&, RIEELLEE— AL  NRANBRTSNENRSERZAE , RIFEELRLEE -
A, IRIANBERTSNENRSERAZAR , MRENESENER awsvpe MEETR , N
TERSHExACR, NMRYRFZEENFEARS AN, HBHERFZE. ZNEIRADS Elastic
Inference ISR ( EXFERT , TRELRLEEAR® )  WEEFRAZACG, BXESLE
B , #2 Amazon ECS F R A RIEMH K Amazon ECS EARFKEKALE,

B

« TensorFlowXE 15 #t 18

« Apache MXNet ( §81t ) #EW
« PyTorch I 2 #f 12

TensorFlowIB I #IF

AR R fE F 7R 5 Docker 5% , ZE BN ENA S 1T@Deep Learning Containers 71 CPU =
GPU #ERIA,

BEEEEEE I
ERAUTROEITE T CPU R,

1. FEAUTHAARBIERERN ecs-dlc-cpu-inference-taskdef.json BWX#. fRATHESE—
TensorFlow B TensorFlow 2 —#2f#fH. EFHEE TensorFlow 2 —#2{Ef , &~ Docker BRIGE
XA TensorFlow 2 g , AR 2.0 REEEES XMAE r1.15,
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{
"requiresCompatibilities": [
"EC2"
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"

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
1,
{
"hostPort": 8501,
"protocol": "tcp",
"containerPort": 8501
.
{
"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"
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}

}
1,
"volumes": [],
"networkMode": "bridge",
"placementConstraints": [],
"family": "tensorflow-inference"

}

AMESEN . BieTHENRNE , MEET—FHTFT—FHFT-—FHT-—SHT-—SF TS+
_}JFEFEFHO

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

#12 Amazon ECS RS IBEEFESENR , revision_id#Ei#h E—FHiH PESE ST IR

=
o

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

B TR T SERKIUE AR SS H IR AU B LR Ko

a. TE https://console.aws.amazon.com/ecs/v2 T FFEHI & .

b. i%&# ecs-ec2-training-inference £,

c. 1E Cluster (5£8%) TWHE L , i£3%F Services (fRF) , AFIER cli-ec2-inference-cpuo

d. EFLTFRUNNINGIRASSG , BEESIRRAR,

e. E“AF T, &FR “EFHZE" CloudWatch, XFH&# A CloudWatch 2 HAEFIGHE

=

£ Containers (A28) T , R AR FHES.

g TEBW M MEHE" T , £ HER4EE TiETiHwO 8501 MY IP iyt , HET —FHEA,
EIETHE  FEAUTHS. FE—SHFRAME—SHFHRAMEER,

—h

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

models/saved_model_half_plus_two:predict

THEHRRGIHH,

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

}

/A Important
WMRETEEZETIAT IP it |, EWRAREN AR EREEEERDO , 208501, &
AT AZ A )R ERE W KK U,

ET GPU HHERT

ERAUTROETET GPU B#EE,

1. FRAUTHBRESBN ecs-dlc-gpu-inference-taskdef.json BX#H., RATANESE—
TensorFlow § TensorFlow 2 —R A, ZJEE TensorFlow 2 —f A , 5’ Docker BRIGE
A TensorFlow 2 B{§ , AR 2.0 REEEELSIMAR 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",
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"image": "763104351884.dkr.ecr.us-east-1.amazonaws.com/tensorflow-
inference:1.15.0-gpu-py36-cul@0-ubuntul8.04",
"memory": 8111,
"cpu": 256,
"resourceRequirements": [{
"type": "GPU",
"value": "1"
1,
"essential": true,
"portMappings": [{
"hostPort": 8500,
"protocol": "tcp",
"containerPort": 8500

1,

{
"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, BIETHEHAANE , UMEET—FP T IR TSR T—FFT-—FPT—FH
—HHRER,
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aws ecs register-task-definition --cli-input-json file://ecs-dlc-gpu-inference-
taskdef.json

3. Bl Amazon ECS lR% EEEFENE , revision_id&#A £ — TP ESEXHEIT R

=
o

—h

g.

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

13 FE B A TS BRI UE AR S5 H 3R B 45 48 Ui

£ https://console.aws.amazon.com/ecs/v2 3T TR HI &

i%#¥ ecs-ec2-training-inference £#,
£ Cluster (5£8) TMHE L , &2 Services (BRF) , AB %R cli-ec2-inference-cpus
EE4FRUNNINGIRAS G , EREFITRK.

EBF T, &R “EF BE CloudWatch, X &3 A CloudWatch 2#HIA&EF IS E
H&,

£ Containers (&288) T , RIFASREFHAE R,
£BH M MEHE T |, £ NP TicTwA 8501 B9 IP #huk , HET —FHEMA,

5. EEB{THE , BEAUTH T, FL-—SFBAME ST HHFMEER,

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

THRRHHEH,

"predictions": [2.5, 3.0, 4.5
]

HE
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/A Important

MR BTREREISNG 1P sott | BRI A TN X EREEI AT ARD | 208501, 1
LA AR ERE ML KRBT,

Apache MXNet ( $B4t ) HEHT

BRAMEEMESENL , RIEFHETE Amazon ECS £ A TESEN , AR/EFHETE Amazon ECS
EHPETESEN , FFENRSAE BN —RIEEE, AT ROIER RS Docker B5 , ZEH
MEHNB & S1TEDeep Learning Containers 71 CPU 5 GPU #IERIZA,

BRI TR IR HE T
ERAUTESEETET CPU NH#E,
1. FEAUTHBRAEENRN ecs-dlc-cpu-inference-taskdef. json 934,

{

"requiresCompatibilities": [
"EC2"

]I

"containerDefinitions": [{
"command": [

"mxnet-model-server --start --mms-config /home/model-server/config.properties

--models squeezenet=https://s3.amazonaws.com/model-server/models/squeezenet_v1.1/
squeezenet_vl.1.model"

1)
"name": "mxnet-inference-container",
"image": "763104351884.dkr.ecr.us-east-1.amazonaws.com/mxnet-inference:1.6.0-cpu-
py36-ubuntul6.o04",
"memory": 8111,
"cpu": 256,
"essential": true,
"portMappings": [{
"hostPort": 8081,
"protocol": "tcp",
"containerPort": 8081
},
{
"hostPort": 80,
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"protocol": "tcp",
"containerPort": 8080
}
1,
"logConfiguration": {
"logDriver": "awslogs",
"options": {
"awslogs-group": "/ecs/mxnet-inference-cpu",
"awslogs-region": "us-east-1",
"awslogs-stream-prefix": "squeezenet",
"awslogs-create-group": "true"
}
}
1,
"volumes": [],
"networkMode": "bridge",
"placementConstraints": [],
"family": "mxnet-inference"

2. EMEFSENL, BIETHEHANE , UMEET—FP TR TSR T-—FFT-—FHPT—FH
—HHRER,

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

3. I Amazon ECS IR EEEFSENE , revision_id&#RA £ — TP ESEXHET R

=
o

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. WUFRRS HIRBL IR Ro

a. 1 https://console.aws.amazon.com/ecs/v2 T FF R HI& .

b. %# ecs-ec2-training-inference £&.

c. 1£ Cluster (5£8%) WHE L , i£#% Services (fRS) , ARFIEER cli-ec2-inference-cpuo
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d.

e.

—h

g.
5. EEZ{THE K BEAUTHS. FlLexternal IP—FZHBRAME—SFHHFME b,

54 TRUNNINGIAS G |, IEBRESIRART.

EBE T, &#E “EF AL CloudWatch, XSG &3t A CloudWatch B HI S EFNGHE

B &

£ Containers (B28) T , BT AR FHER.

BV M MEHE T, £ ASREEE T2 TiwmO 8081 Y IP ik , HET—FHEA,

curl -0 https://s3.amazonaws.com/model-server/inputs/kitten.jpg
curl -X POST http://<External ip>/predictions/squeezenet -T kitten.jpg

THERRAHE .

{
"probability": 0.8582226634025574,
"class": "n02124075 Egyptian cat"

},

{
"probability": 0.09160050004720688,
"class": "n02123045 tabby, tabby cat"

},

{
"probability": 0.037487514317035675,
"class": "n0@2123159 tiger cat"

},

{
"probability": 0.0061649843119084835,
"class": "n@2128385 leopard, Panthera pardus"

},

{
"probability": 0.003171598305925727,
"class": "n@2127052 lynx, catamount"

}

/A Important

WMRETREEZISN 1P bt | FWEREN DA KEEF 2 LEIEPRER D |, 20 8081,

BRI Z AR ERE M ERIIE,

HE
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ET GPU HyHEMT

ERARTESEESTET GPU fyiEE,

{
"requiresCompatibilities": [
"EC2"
1,
"containerDefinitions": [{
"command": [
"mxnet-model-server --start --mms-config /home/model-server/config.properties
--models squeezenet=https://s3.amazonaws.com/model-server/models/squeezenet_vl1.1/
squeezenet_vl1.1.model"

1,
"name": "mxnet-inference-container",
"image": "763104351884.dkr.ecr.us-east-1.amazonaws.com/mxnet-inference:1.6.0-gpu-

py36-cul@l-ubuntul6.04",

"memory": 8111,

"cpu": 256,

"resourceRequirements": [{
"type": "GPU",
"value": "1"

1,

"essential": true,

"portMappings": [{
"hostPort": 8081,
"protocol": "tcp",
"containerPort": 8081
I

{
"hostPort": 80,
"protocol": "tcp",
"containerPort": 8080

}
1,
"logConfiguration": {
"logDriver": "awslogs",
"options": {
"awslogs-group": "/ecs/mxnet-inference-gpu",
"awslogs-region": "us-east-1",
"awslogs-stream-prefix": "squeezenet",
"awslogs-create-group": "true"
}
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1,

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

1. EANATHTIMESEL, FiETRHNAR , MEBET PR T -—LH TSR TP T —
HHEM,

aws ecs register-task-definition --cli-input-json file://<Task definition file>

2. ERERS , FEUTHESHR revision_id BN E—HFhmmd,

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

3. WIEMRS ARENAIRT Ko

a. fE https://console.aws.amazon.com/ecs/v2 T FF 2 &|&

b. %# ecs-ec2-training-inference £,
c. 1£ Cluster (5£8%) WHE L , i£#%F Services (fRS) , ARFIEER cli-ec2-inference-cpuo
d. EFATRUNNINGRASE , BEESFRRF.

e. EBFE T, &E“EEFBZE CloudWatch, XFFH & A CloudWatch &I AEF IS E
H&o
f. 1E Containers (828) T , R AH[FHE L.

g. TE“BF M PEHE T , £ “HEpeERE TiETiw 0 8081 B9 IP bt |, HET—FHEH,
4., EZTHIE  FEAUTHS. FLlexternal IP—FHFBARAME—SIFBRRME 14t

curl -0 https://s3.amazonaws.com/model-server/inputs/kitten.jpg
curl -X POST http://<External ip>/predictions/squeezenet -T kitten.jpg

THRRHHEH,
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"probability": ©.8582226634025574,
"class": "n@2124075 Egyptian cat"

"probability": 0.09160050004720688,
"class": "n@2123045 tabby, tabby cat"

"probability": ©0.037487514317035675,
"class": "n@2123159 tiger cat"

"probability": 0.0061649843119084835,
"class": "n@2128385 leopard, Panthera pardus"”

"probability": 0.003171598305925727,
"class": "n@2127052 lynx, catamount"

/A Important

WMRETOEERETIINER 1P ok | iSRG BB XN 2 IEIRPRER D , 20 8081,
BRI R AR ERE M ERIILE,

PyTorch 2 H# I #E 12

BUARGEEMESEN , ARG T HRETE Amazon ECS EEHETESEN , R/FFEE1E Amazon ECS
EBPETESEN , AFENRSTATE—BW—RIBEE. LT RHIEER T mDeep Learning
Containers 751 CPU =% GPU # B4 Docker =l

piichicph ik bRk ]
FEAUTESEMZTET CPU WWHIE,

1. FERAUTABRBIEEZRN ecs-dlc-cpu-inference-taskdef. json B3,
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"requiresCompatibilities": [
"EC2"

1,

"containerDefinitions": [{
"command": [

"mxnet-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"

1,
"name": "pytorch-inference-container"”,
"image": "763104351884.dkr.ecr.us-east-1.amazonaws.com/pytorch-
inference:1.3.1-cpu-py36-ubuntul6.04"”,
"memory": 8111,
"cpu": 256,
"essential": true,
"portMappings": [{
"hostPort": 8081,
"protocol": "tcp",
"containerPort": 8081

I
{
"hostPort": 80,
"protocol": "tcp",
"containerPort": 8080
}
1,
"logConfiguration": {
"logDriver": "awslogs",
"options": {
"awslogs-group": "/ecs/densenet-inference-cpu",
"awslogs-region": "us-east-1",
"awslogs-stream-prefix": "densenet",
"awslogs-create-group": "true"
}
}
1,
"volumes": [],
"networkMode": "bridge",
"placementConstraints": [],
"family": "pytorch-inference"
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2.

SEMESENL. BETHHONE  MEET— ST F—SHF—SFF—SHF—FHHhT—%
— e,

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

£12 Amazon ECS RS IEEEFENAT , revision_id&# 7 L — S PESE LKBITIR

=
o

aws ecs create-service --cluster ecs-ec2-training-inference \
--service-name cli-ec2-inference-cpu \
--task-definition Ec2PTInference:revision_id \
--desired-count 1 \
--launch-type EC2 \
--scheduling-strategy REPLICA \
--region us-east-1

3 FERA T B IRKIQUE AR ST H IREUM 48 8 Ui 17 R

a. 1 https://console.aws.amazon.com/ecs/v2 T FF R HI &

b. %&# ecs-ec2-training-inference £,
c. 1E Cluster (5£8%) A L , i%£4F Services (fRS) , RFIEE cli-ec2-inference-cpu.
d. EFLTEMRUNNINGRASE , EREFFRRF.

e. HE“BF T, & “EFHFE CloudWatch, XfFH&# A CloudWatch EHIAEFINGHE
H&,
f. 7 Containers (B88) T , R BHFFHEE.

BN M ONEHE T, & SR TS TiwO 8081 B9 IP ikt , FET —HHEM,
EETHE  EEAUT®ES. Flexternal IP—SFHHRRME -SRI,

Q@

curl -0 https://s3.amazonaws.com/model-server/inputs/flower. jpg
curl -X POST http://<External ip>/predictions/densenet -T flower.jpg

/A Important

WMRETTEERETIINER 1P ok | EEREH BB X ER 2 IE3EFR RO |, 20 8081,
BRI BRI ERE M LRI

HE
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ET GPU HyHEMT

ERARTESEESTET GPU fyiEE,

"requiresCompatibilities": [
"EC2"

]I

"containerDefinitions": [{
"command": [

"mxnet-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"

]I

"name": "pytorch-inference-container",
"image": "763104351884.dkr.ecr.us-east-1.amazonaws.com/pytorch-inference:1.3.1-

gpu-py36-cul@l-ubuntul6.04",
"memory": 8111,
"cpu": 256,
"essential": true,
"portMappings": [{
"hostPort": 8081,
"protocol": "tcp",

"containerPort": 8081

},
{
"hostPort": 80,
"protocol": "tcp",
"containerPort": 8080
}
1,
"logConfiguration": {
"logDriver": "awslogs",
"options": {
"awslogs-group": "/ecs/densenet-inference-cpu",
"awslogs-region": "us-east-1",
"awslogs-stream-prefix": "densenet",
"awslogs-create-group": "true"
}
}
11,
"volumes": [],
"networkMode": "bridge",

"placementConstraints": [],

HE
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1.

2.

"family": "pytorch-inference"

FEAATHTEMESEL, FiETAHNAR , MEET TR T -—LHT-—FSFT-FHPTF—
HHEM,

aws ecs register-task-definition --cli-input-json file://<Task definition file>

EQERBS , BEUATH SN revision_id N E—FShmmH,

aws ecs create-service --cluster ecs-ec2-training-inference \
--service-name cli-ec2-inference-gpu \
--task-definition Ec2PTInference:<revision_id> \
--desired-count 1 \
--launch-type "EC2" \
--scheduling-strategy REPLICA \
--region us-east-1

B TR T SRR AR S5 F IR B S 48 0w 1T Ko

—h

g.

£ https://console.aws.amazon.com/ecs/v2 3T TR HI& .

1% ecs-ec2-training-inference £#,
£ Cluster (£8) TUHE L , i%# Services (BR%) , RF%ER cli-ec2-inference-cpus
ES54L TRUNNINGIRAS G |, BEESFRA.

EBE T, &#E “BEF BE CloudWatch, X &3t A CloudWatch B HI & EFIEEE
=

£ Containers (A28) T , BT AR FHER.
BN M MEHE T , £ NP TicTwA 8081 B9 IP sk , HET —FHEMA,

EE(THE  BEALUTHS. FlLexternal IP—FHHFHBHRME —SFERME

curl -0 https://s3.amazonaws.com/model-server/inputs/flower.jpg
curl -X POST http://<External ip>/predictions/densenet -T flowex.jpg

/A Important

WMRETEREETIINE IP bt | FEREN DA XIET 2 LEEPRER D |, 20 8081,
BRI R AR ERE M ERRILE

HE
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https://console.aws.amazon.com/ecs/v2

AWS REZ] R FRARER

RS R

E 7 I{A7E Amazon ECS E¥F B E X A O 2 5Deep Learning Containers —#2 A , SR BEE YL
A0S

HEXAOR

X FRELME |, Deep Learning Containers FABEMAO KA, MRELEFAEBESHAOR , AT
BROMTARBZEAOR,

EentryPoint@EEFENK JSON XHFHSH., FXHREFTEINEEXAORMAEF, T
Eiﬁﬂﬂﬁ_ﬁu%o

"entryPoint": [
"sh",
Il_cll’
"/usr/local/bin/mxnet-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"],

Amazon EKS

Amazon EKS #ERMVIGMMKERE , HE RN EMFEAAWSDeep Learning Containers eee

» Amazon Elastic Kubernetes Service (Amazon EKS)
« Kubeflow FFEAWS

Kubeflow FFIEAWS 2 Kubeflow BYELFFIRRAS | 5& A FAmazon Elastic Kubernetes Service
(Amazon EKS), BEXxEZE L , HSEAWSKubefloow HIIHAE.

® Note
FEV AR VISR NGRS D £ 2T REH Li21T,

EETEMARBIZE , TR Amazon EK iREEALAWSZ ZEEHY Kubeflow 7 3% BB Z2 2% 15 B 21 &
Amazon EKS £,

Kubeflow B &% 5B FF SAWSTEZPE Amazon EKS & 2|l |, i§5% 7 #E0]2ZE AmazonAWSKubeflow
DKo
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https://awslabs.github.io/kubeflow-manifests/docs/about/
https://awslabs.github.io/kubeflow-manifests/main/docs/about/features/

AWS REES IR F % AR IEE
B

« Amazon EK i &

« AWSZRATH Kubeflow

- BEXAOR

- HPEHERRAWSEKS EH#Y Deep Learning Containers

Amazon EK & &

ATRHZEHRA , REEREETHREFIHIEAWSAmazon Elastic Kubernetes Service
(Amazon EKS) E#Deep Learning Containers

B E R &

NREEMBECHABIBEEHA LEEEEHNESINTR/RETA , NAELREFRER, BH#HT
R BEX RGN R, RALAAENRITEER , MEATFELIEB S AR,

- ¥ZEAWSDeep Learning Containers B E X B &

VA

EFH GPU EH , EFEAEEXE GPU B EFNIT LMK, RIMNBUWEAZE GPUK
Amazon EKS {£{t#) AMI , RIEFEHNEELTRPFEAZIIEE, Lt AMI BENREFRRAWS | E
HWEERALAAFP T AN (EULA). BXMEFITHET EKS L1LH AMIAWS Marketplace 1%
EULA , RESTEREEIETILAPRER AMI,

/A Important
EiTH AMI , &5 RIAWSMarketplace.

BERZERE

E& A Amazon EKS , BATHRE —NARGE SN RENEHAFL K, . XEZEHNAWS Identity
and Access Management(IAM) T &,

1. REPHSROUE IAM AFRREFHAE IAM AP EEH 02 IAM A AWSHR .
2. FREULAFREIE,

Amazon EK % & 51


https://aws.amazon.com/marketplace/pp/B07GRHFXGM
https://docs.aws.amazon.com/IAM/latest/UserGuide/id_users_create.html

AWS RE %) B

FRARER

a. BELATMUITFF IAM $2§1& : https://console.aws.amazon.com/iam/o
b. THEUsers , EEFEHBAF,

c. SelectSecurity Credentials.
d. Select Create access key.
e. T #keypar ZEHEFEEUAHBEEH,
3. M@ER IAM AR TR, XL KB N Amazon EKS, IAmazon EKS, Amazon
EKS. AElastic Compute Cloud (Amazon EC2) 24t 7 FrEHI 7RI PR
a. Select Permissions.
b. Select Add permissions.
c. SelectCreate policy.
d. XREMCreate policy&ENO , EFISONETF,
e. HWELUTHREA.

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

f. AR BEKSFullAccessHOIEKRE,

g. SMEZ|Grant permissionshfE,

h. Select Attach existing policies directly.

i. ¥FEEKSFullAccess , RFEFZEIRE,

j. 1#3RAWSCloudFormationFullAccess , REEFIZEIRAE,

k. #3%AmazonEC2FullAccess , RFERIZEIEE,

. #3IAMFullAccess , RFEFZEIRE,

m. ¥ FEAmazonEC2ContainerRegistryReadOnly , AREEHPZEIRAE,

iR RAmazonEKS_ENI_Poticy Ik P SR
N G 7] ==
Amazon EK % —_ —_ y In P.rATN 1=49)
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https://console.aws.amazon.com/iam/

AWS REZ] R FRARER

o. ¥ ZFEAmazonS3FullAccess , RGEPiIZEIEIE,

p. EIEEX,
RXT R

Ei%E Amazon EKS £8 | BEAFRI Eeksctl. RNBIEERHERESS Ef AMI (Ubuntu)
9 Amazon EC2 SEfIk 7 BL AR FI BRI SRR . BRI UEENITENSH ELIZ1TH Amazon EC2 241 £
RiZEITIXETE, BR , #THEILERER , BMNMBRREFEANIEHTE Ubuntu 16.04 HIREF S Bt
AMI (DLAMI), AR AR R EHIM KT Ko

EFaza , BERENNIGHENVEREEZTERABMBEERNVE. BEBERT , £HA
TGS HERENBENMERNVCTE—Xi#, kA, EEE - MXEREHENMNIT R, RALRK
FKEXMO FHHECESEREZ — DLAMI UBEELH MK Ko

1. BFIEHMNKT R

2. REFHKAWSCLI, EiFRIAEMNIT Kubernetes ThaE , UM EBRFTRA,

$ sudo pip install --upgrade awscli

3. ZEeksctlBEEFEITELNBERENNMNHSAmazon EKS AFIERMNLZEIHAE, BXE
Z{EBeksctl , BiES[Feksctl 4.

4. ZTEFkubectliZFWLTBRIREILL T L EE kubectlFE .

(® Note

BATE A kubectl 58 Amazon EKS E& 2 #IE AT — 1N ERRA RN # AR
AR, flan , —4 1.18kubectlZEFim Al LAEA Kubernetes 1.17, 1.18 1 1.19 &5,

5. BEUETUTHSEE aws-iam-authenticator. BXE %5 & aws-iam-authenticator , iF5
B IEfE 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/1linux/amd64/aws-iam-authenticator

$ chmod +x aws-iam-authenticator

$ cp ./aws-iam-authenticator $HOME/bin/aws-iam-authenticator && export PATH=$HOME/
bin:$PATH
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https://aws.amazon.com/getting-started/tutorials/get-started-dlami/
https://docs.aws.amazon.com/eks/latest/userguide/eksctl.html
https://eksctl.io/
https://docs.aws.amazon.com/eks/latest/userguide/install-kubectl.html
https://docs.aws.amazon.com/eks/latest/userguide/install-aws-iam-authenticator.html

AWS REZ] R FRARER

6. M*“Security Configuration (Z£EL&E) &85 Fi=1T IAM FIF Y aws configure., BIEFEEH] IAM
APHAWSTHRZES , RERAWSETE IAM BHlARiHE NGB ZAFFEMEERENRE

Z~Haws configure.

GPU &£
1. BWELTMEA p3.8xlarge SEHIXBCBEHRNG D, EBTEZH , LB ITUTER,
e nameBRANXREEEFRMNERE, BALUE cluster-name ERXNFENFEMEZH , REHAH

RAERBBHRF .

« eks-version®Amazon EKSkubernetes RZ4~, X XIFHNIT D% EKS WA |, 5550 A/
Amazon EKS Kubernetes iR,

s nodesREBEEEHPEMIEFNBE, ERRAF | RIMNBMN=ZATEFH,
« node-typelgfy 2 3EHIZE
« timeout#*ssh-access *ALIEE— A,

« ssh-public-keyREATERIETRNBHANEN. ELAFERARELFEANTZERH B
LB — NN REZ4Y , BE—EE#E ssh-public-key fERARNIRERAN X DB, 5
B GREEEMHBFHAK/F , W Amazon EC2 4| A/ “B4AX” 2890 F Ko

- region2BFEEHH Amazon EC2 XiF, MREBRITKIFERNLTHEXE ( BRI ) Bl
fE<us-east-1> ) BINEWEEAHBN X, XLEXEHE : ssh-public-key HMBENEZX
=k BT

(® Note
AEFENERBIBREXER <us-east-1>,

2. BEUGTE , BOZGTHES, ETREHTESEE/ L2 , REEEZECIERIESR | NTJae
EEFKANE,

$ 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> \
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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/

AWS REZ] R FRARER

--zones=us-east-la,us-east-1b,us-east-1d \
--auto-kubeconfig

ERIZA BB X AT 0T H NS

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

3. EEHERT , auto-kubeconfig NEEB B ER. B , MREERRE , WA LLETATHS
Rig B EM kubeconfigo MMREBEMNHMNUBETRMAT RMNEEERH b FEALT S,

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

ENZATAEIRUTUOTRHNAR

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

4. WMRFBITRIER GPU EHISER | PIETEA T Kubernetes B9 NVIDIA iR &G4 ERE B E
BAULT@®S :

$ 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. Wi GPU EZEHNEBINTRELREBTA

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

CPU &£&

BSR LEL—TTHhEXERAENITICeksclitn /B3I GPU £8 , A& ®node-typefEA CPU =4l
3l

he FLARSS B

BESRFIEX T ERATENITiCeksctiii /B3 GPU £8 , AE1E % node-typeffAT A Habana
Gaudi JIERBFHISEAI , FlanDL1 SEHIKE,
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https://github.com/NVIDIA/k8s-device-plugin
https://aws.amazon.com/https://aws.amazon.com/ec2/instance-types/dl1/
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pI AN =

1. #RALUEIT —Mkubectl @i TEEH LREHRS, BAZS TUBRELAENEEEEEN W
3t

$ kubectl get nodes -o wide

2. TR THE ~/kube, SLEREFEATMNENMXT LEEN S MNERM kubeconfig X, tR#H —
HR R ENZ SR | BT LA E ~/ . kube/eksctl/clusters - WX HRBE AT HEH eksctl BIEME
M kubeconfig 3X#f, ZXHBE—LEEBERTAMEANAT , FAXETEFENEER
MEHLE , EREHTHREHSRNKZHSE,

3. RWIISEHREBLTEIRS.

$ aws eks --region <region> describe-cluster --name <cluster-name> --query
cluster.status

BRNEBNTHE

"ACTIVE"

4. MREBER-FNXFHEESNIEEFRE , BRI kubectl LT, BRHME , BRKIMIKIAL
TX&BEF#BkubectiREEH, FANTHTRELAR !

$ kubectl config get-contexts

5. MBREMPREZ LT , BEEAUT R TEELFRA

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

EEENER

MRAER G ERR | IRETLAER kubeconfig SHBEEE XX E#TI iU, XELESZSINNE
BetRER, i, MREE—NBR “training-gpu-1” BB IREEE | (R LA A get podsi@ i~ & B
XHERSBEERITIERITES , MTFAR

$ kubectl --kubeconfig=/home/ubuntu/.kube/eksctl/clusters/training-gpu-1 get pods
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ESEENR , IRAIBERE kubeconfig ZHMIER TETRAMN TS, EXMERT , R SHE
PSSR HMER (current-context).

$ kubectl get pods

MRBRE T ZNER |, MIXEEREHRZE NVIDIA @, WA RAUTE RN R ZIEMF

$ 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

IR T LU EHT kubeconfig, ZE2EEERMNEFNEMKRESEIER, UTHHEH kubeconfig
BEZEFEH kubeconfig 3,

$ aws eks —region us-east-1 update-kubeconfig —name training-gpu-1

MREEBEBREETNABTRAE , NARSKLEEEIEH 2B TR, XHERH TSRS SHEE
RECEAETEERH LETHTRERESR,

AR
ERTERE , FERBR BB~ EFNTA,

$ eksctl delete cluster --name=<cluster-name>
E{XMIBR Pod , BT T @S :

$ kubectl delete pods <name>
EEEHREFNESN  BETUTHS

$ kubectl delete secret ${SECRET} -n ${NAMESPACE} || true
fliBRnodegroupE LR , BT UTHT :

$ eksctl delete nodegroup --name <cluster_name>
EMfin— 4 nodegroupB|&EH , ETUTHS :

$ eksctl create nodegroup
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--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

4

B 7 a7 Amazon EKS LM Deep Learning Containers 3T YIS M#EIE | & iHRIEIE
Alnference.

ERS
» E

* Inference

FAPNSRAUBERE GAMazon EKRE , iRRAMAERETIEGRMEL, TNk, BRLER
CPU, GPU g2 %R GPU R4l , EABRATERHFHNT R, AT AN EBN BN Apache
MXNet ( §81t ) , PyTorch, TensorFlow , A% TensorFlow 2 M IZk R4l

B

« CPU 1JI%

« GPU 1JIgk

« 3R GPU Y%k

CPU %k
A7 ATET CPU WARRKEI,

A <DeDeep Learning Containers arning Containers HI5E&3%k , 5 IE Deep Learning Containers
G BXRERARBREFENZE (MKL) MW RERERENRT , B2 HAWSDeep Learning
Containers Z4FREFEKOE (MKL) EiXL.

B
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AWS RE¥ SRS F % AR IEE
- Apache MXNet ( #{t# ) CPU iJIl%k

« TensorFlow CPU JII%k

PyTorch CPU iJIl%k

Amazon S3 ##5& A T PyTorch

FEET

Apache MXNet ( 81t ) CPU %k
AYBESEELET S CPU £8 LA Apache MXNet ( 81t ) #4174,

1. REBHEEHCE pod X, pod MHFIREEXEFHNETMH LA, bt pod XHH T
MXNet 77 E H1Z1T MNIST ~"4l, Open (3 TF ) VIiBAVIMHAEFIHMEMU T AR, kX433
£ mxnet.yaml,

apiVersion: vl
kind: Pod
metadata:
name: mxnet-training
spec:
restartPolicy: OnFailure
containers:
- name: mxnet-training
image: 763104351884.dkr.ecr.us-east-1.amazonaws.com/mxnet-inference:1.6.0-cpu-
py36-ubuntul6. 04
command: ["/bin/sh","-c"]
args: ["git clone -b v1.4.x https://github.com/apache/incubator-mxnet.git &&
python ./incubator-mxnet/example/image-classification/train_mnist.py"]

2. FEALUTHS N pod XH 9 BLA EE kubect!.

$ kubectl create -f mxnet.yaml

3. LNEINTHES :

pod/mxnet-training created

4. BERS. F5‘mxnet-training’ B B FF mxnet.yaml X#d, SRENERERSH, MR
FREZETEMEMNHSEE 2T IRETNR , EaHREXNIIERP, ZRETHT , BESE
BFRABAE RN “Running (EEEEZTT)
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FRARER

6.

$ kubectl get pods

BNEEIATEE

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

REBSUERISG@E L

$ kubectl logs mxnet-training

ENZATABRIREUTUOTRHNAR

Cloning into 'incubator-mxnet'...

INFO:ro00t:Epoch[0]
accuracy=0.777228
INFO:ro00t:Epoch[0]
accuracy=0.907188
INFO:ro00t:Epoch[0]
accuracy=0.926719
INFO:ro00t:Epoch[0]
accuracy=0.938438
INFO:ro00t:Epoch[0]
accuracy=0.938594
INFO:ro00t:Epoch[0]
accuracy=0.945000
INFO:ro00t:Epoch[0]
accuracy=0.954219
INFO:ro00t:Epoch[0]
accuracy=0.956875
INFO:ro00t:Epoch[0]
accuracy=0.955781
INFO:ro00t:Epoch[0]

EFASUEFNSGRE, REBATLZEEE get pods” RIFTRE, HREERRN

Batch

Batch

Batch

Batch

Batch

Batch

Batch

Batch

Batch

[0-100]

[100-200]

[200-300]

[300-400]

[400-500]

[500-600]

[600-700]

[700-800]

[800-900]

Speed: 18437.78 samples/sec

Speed:

Speed:

Speed:

Speed:

Speed:

Speed:

Speed:

Speed:

Train-accuracy=0.923424

FfCompleted” , FIITHEELT K.

16814.68 samples/sec

18855.48 samples/sec

20260.84 samples/sec

9062.62 samples/sec

10467.17 samples/sec

11082.03 samples/sec

11505.02 samples/sec

9072.26 samples/sec
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RS R

E7£ Amazon EKS L{EA# A Deep Learning Containers B9 MXNet 23 EF CPU IR  ES
[ Apache MxNet ( §8{t ) CPU H# .

TensorFlow CPU i)I|Zk
RHRIESIRI1TINE TensorFlow BRIBE T & CPU B LRIER,

1. REWEFAIE pod X, pod XHFIRMEREFNMZTH AN A, bk pod XHFTH
Keras #1=1T Keras ~fil, Itt/RHIEA TensorFlow %8, Open ( 3T7F ) viBAvimH & & H ¥ 05
LTAR. FXHESERN tf.yaml, BAISLUHESE—®A TensorFlowE A TensorFlow 2. E
5 2B & TensorFlow 2 , ¥ Docker SR E R TensorFlow 2 3kE &

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. FEALUTHSH pod XH 9 BLA EE kubect!.

$ kubectl create -f tf.yaml

3. LNEINUTHES :

pod/tensorflow-training created

4. BEBERD. EFH“tensorflow-training” ZFML T tfh.yaml X#H, SREFNERERSH, WMRER
FESTEAEMANRSEZETIETNR , eaERNEXNIRD, ZRETHIT, BEE
BERBSELX N “Running (IEEE1T)"

$ kubectl get pods
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5.

REBEUESF

BNEEIATHE

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

SR,

$ kubectl logs tensorflow-training

ERETLERLELT M THHORR -

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

8192/11490434 [\ v e ettt eie 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 [....cvueeiine e ineennnnennns ] - ETA: 10:43 - loss: 2.3076 - acc:
0.0625

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

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

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

640/60000 [....cuveieeenneenneennnennnnn ] - ETA: 3:05 - loss: 2.1078 - acc:
0.2422
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6. BUUREAEUMBYIGHE, RttATAMEEF get pods” RIFTRS. HRBERHR
FfCompleted” fREFEZ I TS LMo
BESR

E 7 Amazon EKS EFIJETF CPU H#E |, EEMA TensorFlow A3 DDeep Learning Containers
ContaTensorFlow CPU #£#.

PyTorch CPU iJll£k
BHFR I S E TR IZR PyTorch FE/RIVE T = CPU pod L1,

1. RIENEFAE pod X, pod XHFREEXREFMETHALANHEE, XA pod XHFTH
PyTorchf7f#& B #1247 MNIST R¥l, Open ( ITF ) ViEAvim , RAEEHHAEEUTRHNE., Hit
X#HBER 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-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. FRUTHSE pod X#4 Bit4h & B kubectl.
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$ kubectl create -f pytorch.yaml

3. ZBRMBIUTHEE

pod/pytorch-training created

4. RERD. fEll“pytorch-training”®I B ¥ LT pytorch.yaml X#HH, EREFEREREHR, MR
REEZTEAEMN AR E 2 ETIRETNR , e2HAEXANIIERP. ZRETHI , EE
BEFRAEL N Running (IEEIZ1T)%

$ kubectl get pods

BNEEINATHE

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

5. RERTUEFIISGHE .

$ kubectl logs pytorch-training

ERETLERLEUT M THHONE

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]

Extracting ../data/MNIST/raw/t10k-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-idx1l-ubyte.gz

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

Extracting ../data/MNIST/raw/t10k-labels-idx1l-ubyte.gz to ../data/MNIST/raw
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6.

2

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

N e

BEEAXUBFINGHE, (R TUKEEE get pods” RIFTRDS. HRESEHR ~
FfCompleted” fREFEZ I THEE LT Mo

AR TREXEEASEREERERNEL.,

Amazon S3 ##43EM T PyTorch

Deep Learning Containers @& —Ma#H , XU EE ALK B Amazon S3 B EIEA T PyTorch
L

1.

EF BT Amazon EKS L{EA Amazon S3 it , TR EUBRENEFHEZHEEX Amazon S3
HWELHENE, B2 IAM A EEF Amazon S3 IiEAmazon EC2 SZHIKNER |, HFA G
BB EH, B LA D% S3FullAccess BEAT Di# S3ReadOnlyAccessR B,

BREEBHAWS_REGIONTH A ZIERH XIEMWIRELT &,

export AWS_REGION=us-east-1

NIEN S pod X, pod MHFRMEXRERNIZTHANREE, I pod XHIFE A
PyTorch Amazon S3 A T4 R =l Amazon S3 B#EE.

® Note
fREY CPU BN ZEM 5. 12x1largeEARHIH , TRHEK,

Open ( TFF ) ViELvim , RAEEFIHEMEUTAR. FXH5FH s3plugin.yaml,

apiVersion: vl
kind: Pod
metadata:
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name: pytorch-s3-plugin
spec:
restartPolicy: OnFailure
containers:
- name: pytorch-s3-plugin
image: 763104351884.dkr.ecr.us-east-1.amazonaws.com/pytorch-training:1.8.1-cpu-
py36-ubuntul8.04-v1.6
command:
- "/bin/sh"
=) "_C"
args:
- "git clone https://github.com/aws/amazon-s3-plugin-for-pytorch.git && python
amazon-s3-plugin-for-pytorch/examples/s3_imagenet_example.py"

env:
- name: OMP_NUM_THREADS
value: "36"

- name: KMP_AFFINITY

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

value: "1"

4. FERALTHSHE pod X472 B4 EE kubectl.

$ kubectl create -f s3plugin.yaml

5 REBERDS. FF5EMpytorch-s3-pluginiXREFEEMs3plugin. yaml X HIME R HIME R
DEEZEL., BANUZRETUTHS , EREIRSERFN"Running, "

$ kubectl get pods
BRNEBNTHE

NAME READY STATUS RESTARTS AGE
pytorch-s3-plugin /1 Running 8 19m

6. EFERSUTHRESHARE.

$ kubectl logs pytorch-s3-plugin

BAXEZER , B30 . Amazon S3 @4 5ER T PyTorchfZ & FE,
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AWS RE %) B

FRARER

RS R

E7E Amazon EKS EZ 3 E T CPU By H#IE
ContaPyTorch CPU # .

GPU Ik

AEHPAFEET GPU WEE LTI,
A *Deep Learning Containers 5E& % &
FHZE (MKL) I RERERENRET ,
(MKL) ZX.

3

 Apache MXNet ( #{t® ) GPU i)l1%

+ TensorFlow GU 1)ll%k

+ PyTorch GU iJIl%k

« Amazon S3 {@#FEH T PyTorch

Apache MXNet ( #{t.# ) GPU iJllZk

, 55 PyTorch B2<DDeep Learning Containers

, 53 M Deep Learning Containers B {&. BxERAHEISFREK
#HZ BAWSDeep Learning Containers 343 /R ¥ &0

RYREESLEEET R GPU &8 LR Apache MXNet ( 54t ) =TI,

1. HEREBOE pod XHF. pod XHFRRHEREBEIETH AWM. I pod HFTR
MXNet ER 5 FE4T MNIST 6. Open ( $T5F ) viBLvimH EHHEM T RA, B HS

£ mxnet.yaml,

apiVersion: vl
kind: Pod
metadata:
name: mxnet-training
spec:
restartPolicy: OnFailure
containers:
- name: mxnet-training

image: 763104351884.dkr.ecr.us-east-1.amazonaws.com/mxnet-training:1.6.0-gpu-

py36-cul@l-ubuntul6.04
command: ["/bin/sh","-c"]

args: ["git clone -b vl1.4.x https://github.com/apache/incubator-mxnet.git &&
python ./incubator-mxnet/example/image-classification/train_mnist.py"]
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2.

FERAUT WS pod XH5 B

045 55 Bfkubectl.

$ kubectl create -f mxnet.yaml

ENEEIATEE

pod/mxnet-training created

RERS. FF tensorflow-training” B FAL T tf.yaml X+, SREFER

FEETEMEMN SR eEZTEERNS

®A"Running’s

$ kubectl get pods

BREIUTEE :

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

REBEUEF ISR,

$ kubectl logs mxnet-training

SERZAI B BRI T U T REARAE

Cloning into 'incubator-mxnet'...

INFO:ro0t:Epoch[0]
accuracy=0.777228
INFO:ro0t:Epoch[0]
accuracy=0.907188
INFO:ro0t:Epoch[0]
accuracy=0.926719
INFO:ro0t:Epoch[0]
accuracy=0.938438
INFO:ro0t:Epoch[0]
accuracy=0.938594
INFO:ro0t:Epoch[0]
accuracy=0.945000
INFO:roo0t:Epoch[0]
accuracy=0.954219

Batch

Batch

Batch

Batch

Batch

Batch

Batch

[0-100]

[100-200]

[200-300]

[300-400]

[400-500]

[500-600]

[600-700]

Speed: 18437.78 samples/sec

Speed:

Speed:

Speed:

Speed:

Speed:

Speed:

16814.68 samples/sec

18855.48 samples/sec

20260.84 samples/sec

9062.62 samples/sec

10467.17 samples/sec

11082.03 samples/sec

RS F, MRE

CRERERIIRF, ZHRET , EFFIRSE
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INFO:root:Epoch[@] Batch [700-800] Speed: 11505.02 samples/sec
accuracy=0.956875

INFO:roo0t:Epoch[@] Batch [800-900] Speed: 9072.26 samples/sec
accuracy=0.955781

INFO:root:Epoch[@] Train-accuracy=0.923424

6. EFEAXUEFTINGHE. RETTULKLEEF get pods” RIFTRS. HRESEHH @
BfCompleted” , FITHEEL TR,

IEEER

E 7 Amazon EKS E{F AT ADeep Learning Containers B9 MXNet # 3 EF GPU Wit | 5
i Apache MxNet ( §B1t ) GPU # .

TensorFlow GU iJIlZk
KRS RHEFITIIZ TensorFlow B E T & GPU £ FRIER,

1. RIEMEFAE pod X, pod XHFREBXREFMETHAMREE, bk pod XHFTH
Keras #1217 Keras "l b R%I6EH TensorFlow #EZR, Open ( 3T ) ViBELvimH & I H ¥4
UTAR. SXHSER tf.yaml, BAIFEESTE—F A TensorFlowE XL TensorFlow 2. &
B2 & TensorFlow 2 , ¥ Docker BB E R TensorFlow 2 3KE &

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@@-ubuntul8. 04
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. FAUTHSE pod X #5 Bi A & & kubectl.
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$ kubectl create -f tf.yaml

3. ZBRMBIUTHEE

pod/tensorflow-training created

4. RERDS. EF“tensorflow-training” BT th.yaml X#HH, EREFETRETRESH, MRR
FRSTEAEMNARE ZETIRINE , e2HRAEXNIIERF. ZRET, EBFIR
AE B AN"RUNNing”,

$ kubectl get pods

BREIUTEE :

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

5. REBSUEFRISG@E.

$ kubectl logs tensorflow-training

RZ T B BB T M T H RS

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

8192/11490434 [\t e et e, 1 - ETA: 0s
6479872/11490434 [===============>.............. 1 - ETA: 0s
8740864/11490434 [=====================>__.,.... 1 - ETA: 0s

11493376/11490434 [==============================] - Qs 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
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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 [...cvvvi ettt it ttnennnenn ] - ETA: 10:43 - loss: 2.3076 - acc:
0.0625

256/60000 [ .o viviniene ittt ] - ETA: 5:59 - loss: 2.2528 - acc:
0Q.1445

384/60000 .o v v i ittt ittt enenenns ] - ETA: 4:24 - loss: 2.2183 - acc:
0.1875

512/60000 [ ... oo vie ittt ittt eenennnns ] - ETA: 3:35 - loss: 2.1652 - acc:
0.1953

BLD/BDDDD [ . oo v it ittt et ] - ETA: 3:05 - loss: 2.1078 - acc:
Q.2422

6. BEAEUEBINIEGHE, RETUMEEEF get pods” BIFTRS. HRBEHRR «
FfCompleted” , ZFl TEEBEL T K.

RESR

E7£ Amazon EKS EZIJEF GPU W#E | i5E A TensorFlow HxDDeep Learning Containers
ContaTensorFlow GPU HEIE.

PyTorch GU i)k
AHRIESEERT A E#ITINE PyTorch EREVE T 2 GPU £& L,

1. NENEFHVE pod X, pod MHFREEXEFHMETHANERA, X4 pod XHFTE
PyTorchfZf& EE H1Z1T MNIST "¥l, Open ( TF ) viE4vim , AREH AU THE, Hit
X#H5FR 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-ubuntul6.04
command:
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- "/bin/sh"
- Il_cll

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. FRTHSE pod X #4 Bt4h & Ekubectl.

$ kubectl create -f pytorch.yaml

3. LZNEINTHES :

pod/pytorch-training created

4. RERE. fEd“pytorch-training”® & FALF pytorch.yaml X4, EREFERERESF. R
MREZESETEAEMN AR E ZZTEEINR , EQHIAEXNIIRP. 2RET, BEEER
RAEHH"Running”s

$ kubectl get pods

BNEEATHE

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

5. REBSUEFRIISG@ L,

$ kubectl logs pytorch-training

ERETLERLEMUT M TR HORR

Cloning into 'examples'...
Downloading http://yann.lecun.com/exdb/mnist/train-images-idx3-ubyte.gz to ../data/
MNIST/raw/train-images-idx3-ubyte.gz
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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-idx1l-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/t10k-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/t10k-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

N e

6. BEAEUEBINIEGHE, RETUMEEEF get pods” BIFTRS. HRBEHRR «
FfCompleted” , ZFI TEEBEL T K.

BEHERTREXEEATERSBRERNEL,
EaSR

=7 Amazon EKS EZEIJET GPU W#IE |, i A PyTorch HxDDeep Learning Containers
ContaPyTorch GPU HEZE.

Amazon S3 {@#FER F PyTorch

Deep Learning Containers @& —Ma# , ZIBEH LR ALK B Amazon S3 R EIE A T PyTorch
lE:

1. EFFRTE Amazon EKS £ Amazon S3 @ , BRELUBERENEFHEFHEEBX Amazon S3
NZLHEIRE, 682 IAM BT F Amazon S3 158/ Amazon EC2 SEHIRR |, Hi9 A &
BB EH, B LA D% S3FullAccess BEAT &i# S3ReadOnlyAccess KB,
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2. REEMAWS_REGIONT B RN XIEHNINETLE,

export AWS_REGION=us-east-1

3. NEMEROIE pod XH. pod XHFREBEXREFMETHANUHA, 1t pod XHFHEEH
PyTorch Amazon S3 #&#F T i B =~ Amazon S3 HiEE&.

(® Note
fREY GPU BN IZEMAp3.8xlargeEARHIH , TRIE K,

Open ( #T7F ) iE4Avim , RREHAKEUTAE. FEXHSFN s3plugin.yaml,

apiVersion: vl
kind: Pod
metadata:
name: pytorch-s3-plugin
spec:
restartPolicy: OnFailure
containers:
- name: pytorch-s3-plugin
image: 763104351884.dkr.ecr.us-east-1.amazonaws.com/pytorch-training:1.8.1-gpu-
py36-culll-ubuntul8.04-v1.7
command:
- "/bin/sh"
= "_C"
args:
- "git clone https://github.com/aws/amazon-s3-plugin-for-pytorch.git && python
amazon-s3-plugin-for-pytorch/examples/s3_imagenet_example.py"

env:
- name: OMP_NUM_THREADS
value: "36"

- name: KMP_AFFINITY

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

value: "1"

4. FRALTHSHE pod X472 B4 E & kubectl.

$ kubectl create -f s3plugin.yaml
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5 REWD. FF5BMpytorch-s3-pluginX2EHIEENsIplugin. yaml XH4REF HIER

DEEZEL, BAUZRETUTHS , ERFERSERFN"Running, "
$ kubectl get pods
BNEEATHE

NAME READY STATUS RESTARTS AGE
pytorch-s3-plugin @/1 Running 8 19m

6. EFERSUTHRESHARE.

$ kubectl logs pytorch-s3-plugin

BAXEZER , B2 . Amazon S3 @4 5ER T PyTorchfZ & .

2 GPU %k
AP NEST A GPU ER LETom R4,

B XxDeep Learning Containers T&%l %k , 55 Deep Learning Containers BLE.

Bx

- RESBUH T AR

 Apache MXNet ( 81t ) 23 GPU JII%k

» £/ Horovod Z M x\ GPU JIIZ#Y Apache MXNet ( /LA )
+ TensorFlowfEf Horovod 7% = GPU il

« PyTorchZ %= GU JI%k

« Amazon S3 {@#i& A T PyTorch

RESH TS HRYIZK

EXEEKS LETHHRNINE , EEEEEH LLREUATEHSE,

o BRIARERKubeflowE A LERLH , Hla0 PyTorch 'ZERF , TensorFlow ER # NVIDIA

o
» Apache MXNet 1 MPI iIZE /.
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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>

Apache MXNet ( i1t ) 2= GPU JII4k

FHYRENBUNAEASHBRSHRES TR GPU £H LEA Apache MXNet ( 1t ) E175 B R UIZk.
E7E EKS £i&1T MXNet 24k , A LAEAKubernetes mxNet-Operator#{ &5 & MXJob. BiFiR
—fBEENAR , AiLERE Kubernetes Eiz{TH A HIED X MXNet 5 (YIEGFMFE ),
HREREEL—NMEBESRIPRE,

FEREENEREN (CRD) HEAFEELIEZNMERE MX £F , & builtin K8s BRIR—#., RIFTEHA
B &% MXNet BE X &R,

$ kubectl get crd

ZH N EE mxjobs. kubeflow.orgs
FEAS RS 281217 MNIST 24 Rl 4 R

REFETANEFRENZZTHELREEILSIE pod X# (mx_job_dist.yaml), EEEIEE 3 fb
jobModes : AESR. RFB|MNIER. EAUEEECAFREIAERN pod WHE. iTXIEF. R
SENMITELEN SRR EEFUENIEENEKE,

- HHER  RE—NMIUER. HVNEFNEARRESESH. XBREF8IMNTREEHURTALE
TN ORER. R, TNEFOMEERBANEFPNES N NEMAT R , METMNTUMEE
BfE,

- [RS8 THUBESIMNRSHBEREENSBASTIEARBER. BRSBTS ELEHENTE—
V& , LA TTRRIMNME,

o THREAEXFIE TENTAREFRLRE—RINGHEER LTINS, ELEBESMURZE , TELZEM
REB|/HRIUNE, EEMRE , TELAEELRBERETIRSSR. BEERNGIEAR &
B—itEN LETENITELEBAEATR—NMFEE,

- RHEATFEMRGENBRZRE,

o fRATLARMrestartPolicyRBHEAF — Alwash OnFailure MEMNK&E. ©HE pod EEEH
RN EHBED,
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- REZATFRRENBH[ME,

1. Ef|Z MxJob iR , BREBEENEREBIUATRERAFHEHREESR NN XXH
Fmx_job_dist.yaml.

apiVersion: "kubeflow.org/vlbetal"
kind: "MXJob"
metadata:
name: <JOB_NAME>
spec:
jobMode: MXTrain
mxReplicaSpecs:
Scheduler:
replicas: 1
restartPolicy: Never
template:
spec:
containers:
- name: mxnet
image: 763104351884.dkr.ecr.us-east-1.amazonaws.com/aws-samples-
mxnet-training:1.8.0-gpu-py37-cull@-ubuntul6.04-example
Server:
replicas: <NUM_SERVERS>
restartPolicy: Never
template:
spec:
containers:
- name: mxnet
image: 763104351884.dkr.ecr.us-east-1.amazonaws.com/aws-samples-
mxnet-training:1.8.0-gpu-py37-cull@-ubuntul6.04-example
Worker:
replicas: <NUM_WORKERS>
restartPolicy: Never
template:
spec:
containers:
- name: mxnet
image: 763104351884.dkr.ecr.us-east-1.amazonaws.com/aws-samples-
mxnet-training:1.8.0-gpu-py37-cull@-ubuntul6.04-example
command:
- "python"
args:
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- "/incubator-mxnet/example/image-classification/train_mnist.py"
- "--num-epochs"
- <EPOCHS>
- "--num-layers"
- <LAYERS>
- "--kv-store"
- "dist_device_sync"
- "--gpus"
- <GPUS>
resources:

limits:

nvidia.com/gpu: <GPU_LIMIT>

2. {ERENIIZ pod XHETHHRYGKES.

$ # Create a job by defining MXJob
kubectl create -f mx_job_dist.yaml

3. FHIEEESITHES.

$ kubectl get mxjobs
4. EFRMEASETHESHRES , BETUTHS. § JOB ZEBRNESHEAENR.

$ JOB=<JOB_NAME>
kubectl get mxjobs $J0B -o yaml

ZHREENZRUTUTRAR

apiVersion: kubeflow.org/vlbetal
kind: MX3Job
metadata:
creationTimestamp: "2020-07-23T16:38:41Z"
generation: 8
name: kubeflow-mxnet-gpu-dist-job-3910
namespace: mxnet-multi-node-training-3910
resourceVersion: "688398"
selfLink: /apis/kubeflow.org/vlbetal/namespaces/mxnet-multi-node-training-3910/
mxjobs/kubeflow-mxnet-gpu-dist-job-3910
spec:
cleanPodPolicy: All
jobMode: MXTrain
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mxReplicaSpecs:
Scheduler:

replicas: 1
restartPolicy: Never
template:
metadata:
creationTimestamp: null
spec:
containers:

- image: 763104351884.dkr.ecr.us-east-1.amazonaws.com/aws-samples-mxnet-
training:1.8.0-gpu-py37-cull@-ubuntul6.d4-example

Server:

name: mxnet

ports:

- containerPort: 9091
name: mxjob-port

resources: {}

replicas: 2
restartPolicy: Never
template:
metadata:
creationTimestamp: null
spec:

containers:

- image: 763104351884.dkr.ecr.us-east-1.amazonaws.com/aws-samples-mxnet-
training:1.8.0-gpu-py37-cull@-ubuntul6.04-example
name: mxnet

ports:

- containerPort: 9091

Worker:

name: mxjob-port

resources: {}

replicas: 3

restartPolicy: Never
template:
metadata:
creationTimestamp: null
spec:

containers:

args:

/incubator-mxnet/example/image-classification/train_mnist.py
--num-epochs
Il2®ll

--num-layers
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- non
- --kv-store
- dist_device_sync
- --gpus
- ng"
command:
- python
image: 763104351884.dkr.ecr.us-east-1.amazonaws.com/aws-samples-mxnet-
training:1.8.0-gpu-py37-cull@-ubuntul6.d4-example
name: mxnet
ports:
- containerPort: 9091
name: mxjob-port
resources:
limits:
nvidia.com/gpu: "1"
status:
conditions:
- lastTransitionTime: "2020-07-23T16:38:41z"
lastUpdateTime: "2020-07-23T16:38:41Z2"
message: MXJob kubeflow-mxnet-gpu-dist-job-3910 is created.
reason: MXJobCreated
status: "True"
type: Created
- lastTransitionTime: "2020-07-23T16:38:41z"
lastUpdateTime: "2020-07-23T16:40:50Z"
message: MXJob kubeflow-mxnet-gpu-dist-job-3910 is running.
reason: MXJobRunning
status: "True"
type: Running

mxReplicaStatuses:
Scheduler:
active: 1
Server:
active: 2
Worker:
active: 3

startTime: "2020-07-23T16:40:50Z"

(@ Note
RERBEXRFEREVRSHE R,
BrE-RRELAIBTE , R “el&", “&E17". CleanUp. RKH5ER
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RS-REFELNEERE |, FR EEST. BRI ;KW

5. WMREMRES , BHEFEANEBRIESHNUEHETUATHS :

$ kubectl delete -f mx_job_dist.yaml

£ A Horovod % 3 GPU JIIZx#Y Apache MXNet ( St )

RYENBNMAEENZT R GPU 8 Hi& & Apache MXNet ( 1t ) ERHN A AN INEET KE
CHEACSISIINGHAN REIREG  HFEN— 3 TREHS node-type=p3.8xlarge éﬁnﬁﬁﬁo
ARz THorovod R ASER F MNIST #HE E# MXNet,

1. RiE miJob BENBRRREERE,
$ kubectl get crd

ZH 2 & mpijobs.kubeflow.orgs

2. AIZ MPlJob BIRHAENLTIHE (BAR ) MENTRAEMN GPU & ( gpusPerReplica). 1R
FEEANERBIATREBRAGHREER AW XS Fmx-mnist-horovod-job.yaml.

apiVersion: kubeflow.org/vlalpha2
kind: MPIJob
metadata:
name: <JOB_NAME>
spec:
slotsPerWorker: 1
cleanPodPolicy: Running
mpiReplicaSpecs:
Launcher:
replicas: 1
template:
spec:
containers:
- image: 763104351884.dkr.ecr.us-east-1.amazonaws.com/aws-samples-mxnet-
training:1.8.0-gpu-py37-cull@-ubuntul6.@4-example
name: <JOB_NAME>
args:
- --epochs
- "1Q"
- --1r
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- "0.001"

command:

mpirun

- -mca

- btl_tcp_if_exclude

- lo

- -mca

- pml

- obl

- -mca

- btl

- “openib

- --bind-to

- none

- -map-by

- slot

- -X

- LD_LIBRARY_PATH

- -X

- PATH

- -X

- NCCL_SOCKET_IFNAME=eth0
- -X

- NCCL_DEBUG=INFO

- -X

- MXNET_CUDNN_AUTOTUNE_DEFAULT=0
- python

- /horovod/examples/mxnet_mnist.py

Worker:
replicas: <NUM_WORKERS>
template:
spec:
containers:
- image: 763104351884.dkr.ecr.us-east-1.amazonaws.com/aws-samples-mxnet-
training:1.8.0-gpu-py37-cull@-ubuntul6.d4-example
name: mpi-worker
resources:
limits:
nvidia.com/gpu: <GPUS>

3. fERENIIZMN pod XHIETH AR

SES

$ kubectl create -f mx-mnist-horovod-job.yaml
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4. RERS. FFERETRERSH. MRREESTEMEMANAHEZASTIRINE , ©2
HIMEXDMFIRF, ZRETHI, BEREEIIRSEZN Running (EEIZETT)

$ kubectl get pods -o wide

ERZAI B EIRB T U TRHARNE

NAME READY  STATUS RESTARTS AGE
mxnet-mnist-horovod-job-716-launcher-4wc7f 1/1 Running 0 31s
mxnet-mnist-horovod-job-716-worker-0 1/1 Running 0 31s
mxnet-mnist-horovod-job-716-worker-1 1/1 Running 0 31s
mxnet-mnist-horovod-job-716-worker-2 1/1 Running 0 31s

5. HBRIELAREFHERF pod WEH , RERTUER LR H,

$ kubectl logs -f --tail 10 <LAUNCHER_POD_NAME>

6. ZBULREAEUMBINGHE, £k 7] ARER B get pods” ARIFTIRS. HRETE
F“Completed (EFZR)’H , BFANBEZIINEESETK.

7. EBREAEMSITHL , SHITUTERE

$ kubectl delete -f mx-mnist-horovod-job.yaml

JREL R

i
™

E7£ Amazon EKS L{EA# A Deep Learning Containers B9 MXNet 3 EF GPU KIHE | i
#Apache MxNet ( 51t ) GPU .

TensorFlow{# A Horovod 9 # & GPU il

EHENABUATRE D HX IS TensorFlow BN ZT R GPU SR LEANERETZ RE ©EACS
SENGHAN REBREGE , HAF— 3 HTREHE node-type=p3.16xlarge éﬁé‘{’iﬁﬁo &L
PTAKEELUTE—HZESER TensorFlow EXL TensorFlow 2. E5 2 E & A TensorFlow 2 |, %
Docker & E N TensorFlow 2 3KE 5

1. BiF miJob BEMABRREELE,

$ kubectl get crd
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FRARER

ZHHE 2 E mpijobs.kubeflow.orgs

2. A MPlJob BIRHAENTIHE (EAR ) MENTIFAER GPU B & ( gpusPerReplica). 1R
FEENERBIATRERAGHREER AN XHFHRtF-resnet50-horovod-job.yaml.

apiVersion: kubeflow.org/vlalpha2

kind:

MPIJob

metadata:

name:

spec:

<JOB_NAME>

slotsPerWorker: 1
cleanPodPolicy: Running

mpiReplicaSpecs:
Launcher:
replicas: 1
template:
spec:
containers:

- image: 763104351884.dkr.ecr.us-east-1.amazonaws.com/aws-samples-
tensorflow-training:1.15.5-gpu-py37-cul@0-ubuntul8.04-example

name: <JOB_NAME>
command:

mpirun

-mca
btl_tcp_if_exclude
1o

-mca

pml

obl

-mca

btl

Aopenib
--bind-to

none

-map-by

slot

-X
LD_LIBRARY_PATH
-X

PATH

-X
NCCL_SOCKET_IFNAME=eth0
-X
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- NCCL_DEBUG=INFO
- -X
- MXNET_CUDNN_AUTOTUNE_DEFAULT=0
- python
- /deep-learning-models/models/resnet/tensorflow/
train_imagenet_resnet_hvd.py
args:
- --num_epochs
- "10"
- --synthetic
Worker:
replicas: <NUM_WORKERS>
template:
spec:
containers:
- image: 763104351884.dkr.ecr.us-east-1.amazonaws.com/aws-samples-
tensorflow-training:1.15.5-gpu-py37-cul00-ubuntul8.04-example
name: tensorflow-worker
resources:
limits:
nvidia.com/gpu: <GPUS>

3. EAERIGIZ/ pod XHE1THHAYILMEL.

$ kubectl create -f tf-resnet50-horovod-job.yaml

4. RERS. F5EREREREP, NREEESTEMAEMN AR ST IHEMENE , e
SHMRELRIIRP, ZXRETHD , BEFEEIRSE XN Running (EEZ1T).

$ kubectl get pods -o wide

R AR B LT 0 TR A -

NAME READY STATUS RESTARTS AGE
tf-resnet50-horovod-job-1794-1launcher-9wbsg 1/1 Running 0 31s
tf-resnet50-horovod-job-1794-worker-0 1/1 Running 0 31s
tf-resnet50-horovod-job-1794-worker-1 1/1 Running 0 31s
tf-resnet50-horovod-job-1794-worker-2 1/1 Running 0 31s

5. REFELAREFHRERF pod WEH , REBSUERIIGREH,
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$ kubectl logs -f --tail 1@ <LAUNCHER_POD_NAME>

6. jé-i—.l-l’j\ﬁﬁﬁlu\l’)\xigulléﬁﬁ}#o jé}ﬂ—.l-l’)\é&d:*ég“get pOdS,’L)\Jf:Ih“%ﬁ"H(zL,\o LHIREBT
79“Completed (BEEER)E , BB ZIGKESFTE M.

7. BEAENGSITEL , FHATUTERE !

$ kubectl delete -f tf-resnet50-horovod-job.yaml

IEEER

ZE £ Amazon EKS EZIJETF GPU W #IE | i A TensorFlow H>XDDeep Learning Containers
ContaTensorFlow GPU H#E.

PyTorchz = GU £k
AHEFESEHTS HRNIIL PyTorch ERHNZT R GPU £8 L. B Gloo £ G,

1. WRiF PyTorch ERZEBHEXNBR.

$ kubectl get crd

ZH M EE pytorchjobs. kubeflow.orgo
2. ¥R NVIDIA fi#fdaemonsetEFEIE T,

$ kubectl get daemonset -n kubeflow

AHENZES TERL,

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

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

3. EANUTXHRBGEET Gloo WO HRBEFEHITEL, SERFEBENNXH
Fdistributed.yaml.

apiVersion: kubeflow.org/vl
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kind: PyTorchJob
metadata:
name: "kubeflow-pytorch-gpu-dist-job"
spec:
pytorchReplicaSpecs:
Master:
replicas: 1
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. ERERICIEHN pod XHETH B R UKES

$ kubectl create -f distributed.yaml

5. BHLMERL TR EREFLIIRE
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$ kubectl logs kubeflow-pytorch-gpu-dist-job

EEZEERS , HEA

$ kubectl logs -f <pod>

BERAERTHREXECEAZEREEEEHENER,
Amazon S3 {&#FEM T PyTorch

Deep Learning Containers @& —Ma#H , ZIBEHEE LRI B Amazon S3 I EIE A T PyTorch
YIZk, EFAmazon EKSAmazon S3 & T PyTorch GU i8R ER.

BXEZEEMEM TR |, S Amazon S3 fEHEA T PyTorchZ o

BEHEGR T REXEEATERSBRERNEL.,
EaESR

=7 Amazon EKS EZEIJET GPU W#IE |, i A PyTorch HxDDeep Learning Containers
ContaPyTorch GPU HEZE.

Inference

FERAPN S RAEFEGAmazon EKRE , {RAISLAEREITHEMENL, R 7TH#HE , BAUEA CPU
= GPU 1l , EFBURTEHFHNT R, HENZFETRARE. ATEBENE T UMAESTHEAWS
5 Apache MXNet ( $81t ) . PyTorch, TensorFlow # TensorFlow 2 £ EKS L&) Deep Learning
Containers,

RS
- CPU &
- GPU #3#

CPU #&

KE D IES B Apache MXNet ( 81t ) . PyTorch, TensorFlow # TensorFlow 2 7 EKS CPU %
£ Deep Learning Containers Lz {TH#EIE,
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A< Deep Learning Containers B EE %Ik , 52, A FAH Deep Learning Containers BLE.

(® Note

MBEREMFER MKL , 308, AWSDeep Learning Containers F43/REFEZE (MKL) 2
WEIR S REVISR R R,

=R

- Apache MxNet ( #{t ) CPU #t&
« TensorFlow CPU # I

« PyTorch CPU I

Apache MxNet ( $#1t, ) CPU #t I

EARHRESF | /2 — Kubernetes lRFMEREF , AT HEA MXNet Kiz1T CPU #3#, Kubernetes Bk
SRFAT—NHERHEHIKEO, 82 Kubernetes BREEY , AIMEEEEFAMNRSFEEServiceTypes.
BRiAServiceTypeRClusterIP. FBARER —EHREMN Pod HE B HE1T.

1. BIEWAZEE, BUEFEEEN kubeconfig LR IEHMER . RIEEZRE “training-cpu-1” 3,
FHERNEN CPU KHNEE, AXNTRERENESEE , 5. Amazon EK ZE.

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

2. (FRAAHERNMNLESE, ) EUREHNMNEAME ( 01 Amazon S3 ) LREZBHETR, HX
WA SGENER F£F) S3 |, 55, TensorFlow CPU #IE R4ANAF AN HHEZEE, B
XZPNESZEER | 55 EKubernetes 247 X 4.

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

3. FRAUTHARERZN mx_inference.yaml B #, REISXHIEETER, FHAK MxNet
HEEGURERNNE, KREAEAAHLER RAUEEBLEBRE.

kind: Serxvice
apiVersion: vi
metadata:
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name: squeezenet-service
labels:
app: squeezenet-service
spec:
ports:
- port: 8080
targetPoxrt: mms
selector:
app: squeezenet-service
kind: Deployment
apiVersion: apps/v1l
metadata:
name: squeezenet-service
labels:
app: squeezenet-service
spec:
replicas: 1
selector:
matchLabels:
app: squeezenet-service
template:
metadata:
labels:
app: squeezenet-service
spec:
containers:
- name: squeezenet-service
image: 763104351884.dkr.ecr.us-east-1.amazonaws.com/mxnet-inference:1.6.0-
cpu-py36-ubuntul6. o4
args:
mxnet-model-server
- --start
- --mms-config /home/model-sexver/config.properties
- --models squeezenet=https://s3.amazonaws.com/model-server/
model_archive_1.0/squeezenet_v1.1.mar
ports:
- name: mms
containerPort: 8080

- name: mms-management
containerPort: 8081
imagePullPolicy: IfNotPresent

4. FEBENMATZHEXHGEZRFEH pods
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$ kubectl -n ${NAMESPACE} apply -f mx_inference.yaml

EHREMRUT U TRAR

service/squeezenet-service created
deployment.apps/squeezenet-service created

5. KE pod FIRE,

$ kubectl get pods -n ${NAMESPACE}

EEREDRE , EFEFTELT ‘RUNNING” IRE -

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

6. E#H—FHIR pod , FETUTHS :

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

7. HBTUAE serviceType 73 ClusterlP , BRI SMEA U T i ONENRRBREELRNEN

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

8. TE/NEHESK,
$ curl -0 https://s3.amazonaws.com/model-server/inputs/kitten.jpg

9. FEANMENEGNRESTHELRE

$ curl -X POST http://127.0.0.1:8080/predictions/squeezenet -T kitten.jpg

TensorFlow CPU 8

EAHES |, A2 — Kubernetes IRFZMEBLE , AF#EH TensorFlow k=17 CPU #
¥, Kubernetes RELF T —1M#HERHIKO, 82 Kubernetes fREAT , AILAE EEMFE AN RS E
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BServiceTypes. BikServiceTypeRClusterIP. B ARBR —EHEN Pod LB Hiz
7o

1. BIEGBEZE, BAsEEEE R kubeconfig LUEE EWMNER, RIFAZIRE “training-cpu-1" =
HHEHERREN CPU EHNEE, BEXNMEERENEZESR , SR, Amazon EKZE.

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

2. ATHENERTUEIARNAXNHRTERE , Al , FAXZSEFM Amazon S3, HTF Kubernetes
R FEE A Amazon S3 1 Amazon ECR , R LB AMIZEAWSEIEE N Kubernetes W&, &
ARRBl | EEER S3 REMAREVILGEHER,

BiFBHAWSEIE, 1AM ER S3 EA RN,
$ cat ~/.aws/credentials
3. ZHWHEEELTFUTHEAE

$ [default]
aws_access_key_id = YOURACCESSKEYID
aws_secret_access_key = YOURSECRETACCESSKEY

4. {EF base64 XX LEFUFH TR,

B RmBIERER.

$ echo -n 'YOURACCESSKEYID' | base64

ETREEWETRESR.

$ echo -n 'YOURSECRETACCESSKEY' | base64

EHVRE MR U T TAR

$ echo -n 'YOURACCESSKEYID' | base64
RkFLRUFXUQFDQOVTUQtFWULE

$ echo -n 'YOURSECRETACCESSKEY' | base64
RkFLRUFXU1INFQ1JFVEFDQOVTUQtFWQ==
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5. BIE—NEBANXMFsecret.yaml A FUTARTETENER FKF, ZXHATEHES.

apiVersion: vl

kind: Secret

metadata:
name: aws-s3-secret

type: Opaque

data:
AWS_ACCESS_KEY_ID: YOURACCESSKEYID
AWS_SECRET_ACCESS_KEY: YOURSECRETACCESSKEY

6. MEHNNATENGEZM,

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

7. TM&tensorflow RS EM®E.

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

8. EHFMilL&Esaved_model_half_plus_two_cpulERB|EMN S3 F6E4E,

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

9. HFALUTHABIEEN tf_inference.yaml WX, E#H--model_base_pathLAEREH
S3 7@, B LU EE TensorFlow = TensorFlow 2 —&2FH., EfNHEES TensorFlow2 —i2
5/ , ¥ Docker MR E L TensorFlow 2 BR &,

kind: Serxvice
apiVersion: vi

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

targetPort: 8500
- name: grpc-tf-serving
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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:
- containerPoxrt: 8500
- containerPort: 9000
imagePullPolicy: IfNotPresent
env:
- name: AWS_ACCESS_KEY_ID
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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. FMEENA T ZRIE L& 2B FHHT pod.
$ kubectl -n ${NAMESPACE} apply -f tf_inference.yaml
ERMENREUTUATAR

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

11. BE pod BVIRTES.
$ kubectl get pods -n ${NAMESPACE}
EERS[RKRE , BEREEFIELT “RUNNING” IR -

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

12. B#—FH#IR pod , BRI LLUETT :

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

13. BT serviceType 7§ ClusterlP , ] LU IR O N EBHN B S EBREZAZEH EV
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$ kubectl port-forward -n ${NAMESPACE} ‘kubectl get pods -n ${NAMESPACE} --
selector=app=half-plus-two -o jsonpath='{.items[0@].metadata.name}'’ 8500:8500 &

14. LT json FHEETERNXHFhalf_plus_two_input.json

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

15. EEE LE{THEER,

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

LR E NS TRAREL

"predictions": [2.5, 3.0, 4.5
]

PyTorch CPU HEE

TEHFZESR |, AIE— Kubernetes RS EFE , AT EMA PyTorch 11T CPU #33#, Kubernetes fR%
DFT—PHEBRHIRO, 62 Kubernetes BRSEY , AIEEEFEAMNARS KB ServiceTypes.
IAServiceType®ClusterIP. EARHR —EHEN Pod BLA B HIZT,

1. BIBWAZEE, BUEFEEEN kubeconfig Mg @ IEFAEE, Llfl:f’d‘\Eiﬁ “training-cpu-1” 2
HEEE&ﬁME’J CPU &BMEE. AXRIMIRERENESEE , 2 M. Amazon EKZE.

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

2. (FRAAHERRMNESE, ) TE—.T RE M EALE (20 Amazon S3 ) AMRBEER, Hx
WA ERER H£R) S3 , 55, TensorFlow CPU #IE FRANATENGEZEHE. B
KXFHNESZEER iﬁglﬁKuberneteS ZREASTAY.

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

3. FEAUTABBIERNRN pt_inference.yaml WX, WWRHIXHIEE TER, FAERN
PyTorch HERGUREENNE, WRHIEALHER  HItBLEEHE,
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kind: Service
apiVersion: vl
metadata:
name: densenet-service
labels:
app: densenet-service
spec:
ports:
- poxt: 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:
mxnet-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
ports:

- name: mms
containexPoxt: 8080
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- name: mms-management
containerPort: 8081
imagePullPolicy: IfNotPresent

4, FEERATZAE XA ZEFHH pod.
$ kubectl -n ${NAMESPACE} apply -f pt_inference.yaml
ERMENREUTUATAR

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

5. KE pod BPIRAHZFFF pod & F “RUNNING (EEEETT)" RA -

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

EHREMRUT U TAR

NAME READY STATUS RESTARTS AGE
densenet-service-xvwl 1/1 Running 0 3m
6. E¥—FR pod , FEITUTHS :

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

7. BT UALE serviceType 7 ClusterlP |, A LU s O MBI B H X EENE.

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

8. HERIFIEMNERSHRE , RELTUERAUATHSTMNTRENE ORESTHE

$ 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

ERTERE , 5 EKS BBRURIB X BRERFNER.
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RS R

E 7 a7 Amazon EKS ¥ BE X A O K5 Deep Learning Containers £/ , BRI EENL
AQOR. -

GPU #2

ARER D N Bl Apache MXNet ( #84t ) . PyTorch, TensorFlow # TensorFlow 2 £ EKS GPU
S M Deep Learning Containers Eiz{TH#E,

&< Deep Learning Containers FI5E &%k , 55 #. A AH Deep Learning Containers BR{.

(® Note

MKL FF : i&Hl AWSDeep Learning Containers 4G REZF R OE (MKL) B EAREBHFE
Sroy HETEMERE,

B

 Apache MxNet ( 81t ) GPU ¥
« TensorFlow GPU H#

« PyTorch GPU #t ¥

Apache MxNet ( $#{t ) GPU #

FEAZED | 18— Kubernetes FRFZFEFF, Kubernetes RS LF 7T — N#HERHEIKO, I
Kubernetes BRS5 AT , TAIS E B AR RS K E ServiceTypes. BRikServiceTypeRClusterIP.
HBARBR —EREN Pod HEBHHE1T.

1. XNFET GPUWHE | ZE&EHT Kubernetes B NVIDIA & & @4 -

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

2. iF nvidia-device-plugin-daemonset & IE £ [EHIE 1T,
$ kubectl get daemonset -n kube-system

ZHREERRUTUATAR
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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

BIEME =R, BAREEE N kubeconfig AfEMmIEMAYER . BIEEERE training-gpu-1"3%
FHERNEN GPU EFNRE. BXUAREFENESZFER , 83 H. Amazon EK iRE.

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

(FALNHERNNTESER, ) EUERNMENE (0S3) MRELNER, FSHRXLES
BV EHER £ Z1“RIF TensorFlow #THIE 0 IR MK S3, NRAMATENG
EE, BXRBHANESZEER | HSFEKubernetes 240 344,

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

B2 mx_inference.yaml X#., AT —IMBROANBENEANSR.

kind: Service
apiVersion: vl
metadata:
name: squeezenet-service
labels:
app: Squeezenet-service
spec:
ports:
- port: 8080
targetPort: mms
selector:
app: Squeezenet-service
kind: Deployment
apiVersion: apps/vl
metadata:
name: squeezenet-service
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labels:
app: squeezenet-service
spec:
replicas: 1
selector:
matchLabels:
app: squeezenet-service
template:
metadata:
labels:
app: squeezenet-service
spec:
containers:
- Nname: squeezenet-service
image: 763104351884.dkr.ecr.us-east-1.amazonaws.com/mxnet-inference:1.6.0-
gpu-py36-cul@l-ubuntul6. o4
args:
- mxnet-model-server
- --start
- --mms-config /home/model-server/config.properties
- --models squeezenet=https://s3.amazonaws.com/model-server/
model_archive_1.0/squeezenet_v1.1.mar
ports:
- name: mms
containerPort: 8080
- name: mms-management
containerPort: 8081
imagePullPolicy: IfNotPresent
resources:
limits:
cpu: 4
memory: 4Gi
nvidia.com/gpu: 1
requests:
Cpu: "1"
memory: 1Gi

6. NEERATZHENHEZRPHFE pod :
$ kubectl -n ${NAMESPACE} apply -f mx_inference.yaml

BHRENRUTUATAR
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service/squeezenet-service created
deployment.apps/squeezenet-service created

7. KT pod BPREBHZEE pod 4 F“RUNNING (IEFEEIT)IRES :

$ kubectl get pods -n ${NAMESPACE}

8. EEREWRESIR , EFEFILLT'RUNNING (EFEET)RE :

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

9. E#—FH#A pod , BALUETT :
$ kubectl describe pod <pod_name> -n ${NAMESPACE}

10. BT LAH serviceType  ClusterlP , B LU IR ON BN BBSBREAZENEN , (& FEESE
FIE T )

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

1. FE/ENER

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

12. EiZER EiE(TH#E

$ curl -X POST http://127.0.0.1:8080/predictions/squeezenet -T kitten.jpg

TensorFlow GPU &

W FEF | BB — Kubernetes IREMEBE, Kubernetes RE LT 7T —MNHERHIFEO, 612
Kubernetes BRSS AT , TAE EEFE AR RS K E ServiceTypes. BRikServiceTypeRClusterIP.
HEBARHR —EREN Pod BEABHHETT,

1. JNFETF GPU WHE | ZEEH T Kubernetes 9 NVIDIA & & 4 -
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2.

6.

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

i nvidia-device-plugin-daemonset & IE1E [EHIE 1T,

$ kubectl get daemonset -n kube-system

ZHRHERRUTUTRAR

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

BIEwmE R, LAREEEE X kubeconfig AfEMEWMNER ., BIEASRE training-gpu-1",
MEERNEN GPU EFHNEE. BXRUMEERENESRFER , 5 H. Amazon EK iZE.

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

BATFHENERTESFAEMNARETRE , §ln , FARES, S3%, AT ZRSEEHN S3
F ECR , A1 ENAWSERERN Kubernetes %, FEARREIF | ESEH S3 k126 H
RIS EHER,

REEZENAWSEIL, XEEIFHMER S3 EAHREINER,
$ cat ~/.aws/credentials
BWHERUTUTRE

$ [default]
aws_access_key_id = FAKEAWSACCESSKEYID
aws_secret_access_key = FAKEAWSSECRETACCESSKEY

£/ base64 XX LEFIEHITRIG. B EmB TR ZEH,
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10.

$ echo -n 'FAKEAWSACCESSKEYID' | base64
BT RmEWEHRESR.

$ echo -n 'FAKEAWSSECRETACCESSKEYID' | base64
EHV R E MR T L TR ¢

$ echo -n 'FAKEAWSACCESSKEYID' | base64
RkFLRUFXUQFDQOVTUQtFWU1E

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

B2 yaml XHREFE#ZFH, EENEBFHFZZHH S F N secret.yamlo

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

EARRBIAR | B tensorflow-serving FEEHFFIIGERE S B S3 F#EH.
LT Rl E EMM@ tensorflow-serving-models, EXRFERENERRESHH
saved_model_half_plus_two_gpu 9 S3 FEHE,

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

$ aws s3 sync saved_model_half_plus_two_gpu s3://<your_s3_bucket>/
saved_model_half_plus_two_gpu
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11. 812 tf_inference.yaml X#., AT —IMMMBRAABEREANST , HIET --
B S3 FiEfE. BALUFE 5 TensorFlow 2 TensorFlow 2 —
EEA, BEFNHEE TensorFlow2 —f £ , &7 Docker BIEE N A TensorFlow 2 BRI,

model_base_path BN FERE

kind: Sexvice
apiVersion: vl

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

targetPort: 8500
- name: grpc-tf-serving
port: 9000
targetPoxrt: 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:
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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:
--port=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:
- containerPoxrt: 8500
- containerPort: 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:
cpu: 4
memory: 4Gi
nvidia.com/gpu: 1
requests:
cpu: "1"
memory: 1Gi
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12. RHEEMRA T 28 E X anE 22 E P RFH pod :

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

R BT TS

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

13. ¥ pod HIRAS HZ & pod 4 F*RUNNING (EEZT) IR -

$ kubectl get pods -n ${NAMESPACE}

14. EERERSLR , BEEEFEI LT 'RUNNING (EEEEIT)IRE :

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

15. Bt —FSH R pod , B LUZT :

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

16. HTFILAH serviceType A ClusterlP , ALV OMNEBHARBREL TN EY , (& FHEFA
FZE{TILIN )

$ 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 !

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

FHARY S A0 T PROR
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"predictions": [2.5, 3.0, 4.5
]

PyTorch GPU # &

FEAED | BIE— Kubernetes BREFMEFE, Kubernetes RELNF T — I HERHEKO, 82
Kubernetes BRSS AT , TLAE EEFE AR RS K E ServiceTypes. BRikServiceTypefClusterIP.
HEBARHR —EHREN Pod BEBHHET.

1. FFETF GPU W#IE | 2% EA T Kubernetes B9 NVIDIA & &4

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

2. iF nvidia-device-plugin-daemonset & IE1E IEHIE 1T,

$ kubectl get daemonset -n kube-system

ZHHERRUTUTRE,

NAME DESIRED CURRENT READY UP-TO-DATE

AVAILABLE 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. BlIEWmEZEME,

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

4. (FEALHEBERRMNAESR, ) EUEZHNMENE (0S3) MRELNER, FSHRXLES
BRI EHER £ B1“RI A TensorFlow #1THEIE 0 IR R H S3, NRAMATENG
ZeE, BXFLNEZELR |, BES@Kubernetes 240 344,
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$ kubectl -n ${NAMESPACE} apply -f secret.yaml

5. #J# pt_inference.yaml X#, AT —MBREOANBENERNE,

kind: Service
apiVersion: vl
metadata:
name: densenet-service
labels:
app: densenet-service
spec:
ports:
- poxrt: 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-gpu-py36-cul@l-ubuntul6.o04"
args:
- mxnet-model-server
- -=-start
- --mms-config /home/model-sexrver/config.properties
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- --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
resources:
limits:
cpu: 4
memory: 4Gi
nvidia.com/gpu: 1
requests:
cpu: "1"
memory: 1Gi

6. FERENATZHEXN®EZEEFHH pod.
$ kubectl -n ${NAMESPACE} apply -f pt_inference.yaml
EHMENRLUTUATAR

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

7. KE pod BREBHZEF pod 4 FT“RUNNING (EEFEE1T)IRES,

$ kubectl get pods -n ${NAMESPACE}

BHRENRUTUATAR

NAME READY STATUS RESTARTS
densenet-service-xvwl 1/1 Running @
8. SR pod , BELLETT -

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

AGE
3m

9. HTIAE serviceType 7 ClusterlP , BRI LU IR OMBHNBRE A E

BATULI ) o

BHEN (& FEREHR

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

10. ERFENRSRERE , RDELEITUNTENE 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

ERTERE , TSR EKS BBRMURIBXRBREFNER.
IEEER

E 7N Amazon EKS B BEENX A ORE Deep Learning Containers £8H , SR BEE N
AO&.

AWSZEBTH Kubeflow

AFIRMLEUA , LUEAFE Kubeflow BIDeep Learning Containers ( Kubeflow BIFFIR&Z1THR ) 1&
BAWSREZIIE, AWSSTERAWSE % Kubeflow f5 , 8T BASKEE [T 48 3R 51| 19 12 1) 2072

£ Kubeflow EZFEAWS

E £ EEE KubeflowAWS |, &R ER KubeflowAWS XH4HH Vanilla SpE1E T 1TIR/E. BERFRAT
BRREM . RERPIESEE LB Kubeflow ZHI812 Amazon EKS £EAWS,

MRBIZRBAIENIRBAIE T GPU £ |, NI B2 %KEH T Kubernetes B9 NVIDIA 8 & . BFE
EEMEBMRE,

@ Note
LT #EERARMRE Kubeflow onAWS #E7 =—fl. B2 , BAIEAER Kubeflow BY{E{A H 55
FBIETRIZ 1T Kubeflow onAWS B4 #Y R B YIS R #HEE HFEAWS,
BXEAWSERE Kubeflow BB FMELE Amazon RDS, Amazon S3 #l Amazon Cognito &
REE R | BS ¥ KubeflowAWS A4 H Y EF B LI,

RETT/ER Amazon EKS £8t/a , B AT —TWHhRIEEN £ T XREEERENES,
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https://awslabs.github.io/kubeflow-manifests/docs/deployment/prerequisites
https://awslabs.github.io/kubeflow-manifests/docs/deployment/create-eks-cluster/
https://awslabs.github.io/kubeflow-manifests/docs/deployment
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WIFEEER

UTHFRERMMAKIEEBNIIE, XN T BRESERNERHITRE,
1- -Eﬁt_: , ﬁﬁi‘?ﬁl’j\?ﬁ'ﬁEﬁl}\%ﬁka:lﬁw'{k/h\o

aws eks --region <region> describe-cluster --name <cluster-name> --query
cluster.status

NSRRI M TR,

"ACTIVE"

2. ERELSMYUFI LT, TS w. BT MWcurrent-contextZFRNBERNETHE .

kubectl config view

MRBcurrent-context FREECRBENEH , BETUTHSNERITEH. BXEFHFEMN
MWEZ(E Ekubeconfig , ¥if B Amazon EKS X%

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

EIEREE KubefloWAWS HEFH T HET E TG , BE T —THRIEEHN Kubeflow FFELE X4 H
TIEBWNTRZTE,
WU Z & 228l

XLELSRERT WMARUE R ERE Kubeflow AFEEXHREFER T A ZE A kubeflow-user-
example-com, RRIWFAEHBEEXNWEZBFET,.

1.
(® Note

£ Kubeflow # , FiE B ZRIEBNBEIEEH0IE. RIAMERT , TE TAWS Vanilla
B Kubeflow A dkubeflow-user- example com#A ZE B B2 A P EE X,

BYETUTHSBRBANGBEZEEkubeflow-user-example-comfFiE,
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kubectl get namespace

MRGEZEAHAEHRED , FROTHXIEFHFH Kubeflow BLE X #H

2. $TFvisvim, RAEEFHEUUATAR, FtEEX4HERX S ENprofile.yaml, HR
S TENEFIREFSERowner . name N 1Y B8 F R 44,

apiVersion: kubeflow.org/vlbetal
kind: Profile
metadata:
# replace with the name of profile you want, this is the user's namespace name
name: kubeflow-user-example-com
spec:
owner:
kind: User
# replace with the email of the user
name: user@example.com

3. BEITHAT an 5 LA A8 B Y S B XX 44 B8R

kubectl apply -f profile.yaml

4. S HNAMESPACEZE,

export NAMESPACE=kubeflow-user-example-com

EATEPTE KubeflowWAWS ##2$ {NAMESPACE} P XN B ERFH AT E,

RELR
MEMRSKLRTHR T Kubeflow FNAWSIRE |, #RATAEE 2 3 ISR A HEB HAE,

E 7 B X1 Kubeflow £ f#fDeep Learning Containers #{TAWSIGMHEENEES , BSHE
YIS EIER.

=
/B PR

AT RHEEERBEEITENEERE,
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BITRRGIE , BB BREENINEEL, BEFHELAETRZBTIETHISERR
( PyTorchJobmpidob , Tflob ) B9l , HETUTH T

kubectl get job_type -n ${NAMESPACE}
KREREBBRHESHES , REETATES,

kubectl delete job_type job_name -n ${NAMESPACE}
v H R BT LT RE,

job_type.kubeflow.org "job_name" deleted

FF 15 8, KubeflowAWS

AWSX#AH Kubeflow I T HE TGS, BRZTELNIBLIE S EZENRATS : Kustomize, Helm
= Terrafor me

MIER Amazon EKS &8

AWS X #AH Kubeflow 12 T —/Nin & KM BRIEHI EA Amazon EKS £,
B &

. £l

. gm

3=

1EiX L KubeflowAWS #HF2H |, fRATELE ] PyTorch £ HDeep Learning Containers #1 Kubeflow 1£
CPU #1 GPU 3£ EAWSH# 1T TensorFlow )%k,

AWSZ Z BT HY Kubeflow R IR BRI @R G , Bl AT FF i 4RIk,

HIBBITARRIIFE — PyTorch 2 TensorFlow YIZRRHIRT |, EESEH Amazon EKS EFTHEAY
E R PEFRING A, XLEEFZ CPU, GPU 5 W= GPU,

CPU 1IZk

AN FUMMAEER Kubeflow JIZREE RFFDeep Learning Containers £ CPU 3245 L )| 4riE &,
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https://awslabs.github.io/kubeflow-manifests/docs/deployment/vanilla/guide/#uninstall-kubeflow-on-aws
https://awslabs.github.io/kubeflow-manifests/docs/deployment/vanilla/guide-terraform/#cleanup
https://awslabs.github.io/kubeflow-manifests/docs/deployment/vanilla/guide/#optional-delete-amazon-eks-cluster
https://www.kubeflow.org/docs/components/training/

AWS REES ST RE F&ARIEE
A >xDeep Learning Containers STE%I3k , {53 Deep Learning Containers B, BXERARSFRE

ZRZE (MKL) BB IRENIRTR , S HAWSDeep Learning Containers Z4FREFEZ D E (MKL)
B

B
» PyTorch F1 R4 285114k
» TensorFlowr S 4 35 1)I| 4k

- BESR

PyTorch AR 942 8511145

BE 2 MAWSSR#9 R #RXT Kubeflow K EBEPyTorchJob, X2 Kub ernetes B E X8R Kube flow 38
B , AT Kubernetes £iz1T75 = PyTorch YIZx4ElL,

AYREESEE MNIST Li)l&5KRER | F£58 T 2 CPU E46l PyTorch®i=1TH Kubeflow EIERY
Deep L earning Containers I &R EFAWS,

1. EBIZ PyTorchJob , 51 BT R BB TR E,
1. BABESEEXX K.
TFvigivim, REEFHEMUTAR, FXHSFH pytorch.yaml,

apiVersion: "kubeflow.org/v1l"
kind: PyTorchJob
metadata:
name: pytorch-training
spec:
pytorchReplicaSpecs:
Worker:
restartPolicy: OnFailure
template:
metadata:
annotations:
sidecar.istio.io/inject: "false"
spec:
containers:
- name: pytorch
imagePullPolicy: Always
image: 763104351884.dkr.ecr.us-east-1.amazonaws.com/pytorch-
training:2.0.0-cpu-py310-ubuntu2@.04-ec2
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command:
- "/bin/sh"
= "_c"
args:
- "git clone https://github.com/pytorch/examples.git && python
examples/mnist/main.py --no-cuda --epochs=1"

env:
- name: OMP_NUM_THREADS
value: "36"

- name: KMP_AFFINITY

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

value: "1"

2. fEAEBE PyTorchJob fi&E X fkubectl SAFF 28 11%k.

kubectl create -f pytorch.yaml -n ${NAMESPACE}

ZAES B T —/NE1TR EDeep Learning Containers B2 A 85M pod, X2 EiR YAML
XHBBRBEM T ERspec.containers.image® 5| A#pytorch,

3. ZBRHEFINWTHEH,
pytorchjob.kubeflow.org/pytorch-training created
4. RERDS.

B Z #rpytorch-training B RERSH ., XPTEAERE —RIVE T RERER—
AMRunningM, BT T @ Swatch command3RiE&E# 4 BIR A

kubectl get pods -n ${NAMESPACE} -w

ENSERIM TS,

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

2. B #{REY PyTorchJob

1. EFHEUEFRI

GHE.
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kubectl logs pytorch-training-worker-@ -n ${NAMESPACE}

ERZA BRI R TN TRENRNE.

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
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

32768it [00:00, 831315.84it/s]

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

data/MNIST/raw/t1@k-images-idx3-ubyte.gz

1654784it [00:00, 13019129.43it/s]
Extracting ../data/MNIST/raw/t10k-images-idx3-ubyte.gz to
Downloading http://yann.lecun.com/exdb/mnist/t10k-labels-idx1-ubyte.gz to .

data/MNIST/raw/t1@k-labels-idx1-ubyte.gz
8192it [00:00, 337197.38it/s]

Extracting ../data/MNIST/raw/t10k-labels-idx1l-ubyte.gz to
Processing...

Done!
Train
Train
Train
Train
Train
Train
Train

2. HEELRE.

BITATHETRRFESRS, HIRSEL NI Succeeded , YR EIE TR

watch -n 5 kubectl get pytorchjobs pytorch-training -n ${NAMESPACE}

ERBEXRECRATEHENEBITIENEE ,

Epoch:
Epoch:
Epoch:
Epoch:
Epoch:
Epoch:
Epoch:

R PR R P R R

[0/60000 (0%)]
[640/60000 (1%)]
[1280/60000 (2%)]
[1920/60000 (3%)]
[2560/60000 (4%)]
[3200/60000 (5%)]
[3840/60000 (6%)]

Loss:

2.300039

Loss: 2.213470

Loss:
Loss:
Loss:
Loss:
Loss:

FSH,

2.170460
2.076699
1.868078
1.414199
1.000870

-/

../data/MNIST/raw

-/

../data/MNIST/raw

-/

../data/MNIST/raw

-/

../data/MNIST/raw
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TensorFlow S 4b B 85 )| 2k

{R1E Kubeflow EEF8 TFJobAWS ZBFEMIHY, X2 Kub ernetes B E & IER Kube flow 231 , AT
£ Kubernetes L1217 X TensorFlow YIIZR{EN: .

AHFRIESIREZITH Kubeflow EE#IDeep Learning Containers Y A58 27 = CPU £
f Keras £ MNIST Eilgka EEEAWS,

1. B — TFJob,

1. SIBESEEXHF.

TFHvigivim, RAEEFHEMUTASR, FXHSFR tf.yaml,

apiVersion: kubeflow.org/vl
kind: TFJob
metadata:
name: tensorflow-training
spec:
tfReplicaSpecs:
Worker:
restartPolicy: OnFailure
template:
metadata:
annotations:
sidecar.istio.io/inject: "false"
spec:
containers:
- name: tensorflow

image: 763104351884.dkr.ecr.us-east-1.amazonaws.com/tensorflow-
training:2.12.0-cpu-py310-ubuntu20.04-ec2

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

args: ["git clone https://github.com/keras-team/keras-io.git &&
python keras-io/examples/vision/mnist_convnet.py"]

2. E}Fyéﬂllé/\ , -‘LEEE{EFH%BE TFJob EEIEK{q:kUbeCtlo

kubectl create -f tf.yaml -n ${NAMESPACE}

ZESENZETEE LR YAML X#HF&spec.containers.image AR EZMHR TSI AN
Deep Learning Containers 3|2 Podtensorflow,
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3. ZBNZHFBIW TR,
pod/tensorflow-training created
4. BRERD
ElZFtensorflow-training & RERSH ., X ITEREEE — R E T EEEL—

AMRunningM. Z1TLAT watch a5 REM AL RS,

kubectl get pods -n ${NAMESPACE} -w

BNYBIM TR,

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

2. IERIEM Tob,

1. EFREUERINIGHE.

kubectl logs tensorflow-training-worker-@ -n ${NAMESPACE}

BRZAI LB EIRB T U T RHARNE,

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

8192/11490434 [\ vttt et 1 - ETA: 0s
6479872/11490434 [===============>_, . ........... 1 - ETA: 0s
STL08 6L LS 0L === 1 - ETA: 0s

11493376/11490434 [==============================] - Qs 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
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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 [...cvvvi ettt it ttnennnenn ] - ETA: 10:43 - loss: 2.3076 - acc:
0.0625

256/60000 [ .o viviniene ittt ] - ETA: 5:59 - loss: 2.2528 - acc:
0Q.1445

384/60000 .o v v i ittt ittt enennnns ] - ETA: 4:24 - loss: 2.2183 - acc:
0.1875

512/60000 [ ... oo vie ittt ittt enennnns ] - ETA: 3:35 - loss: 2.1652 - acc:
0.1953

BLD/BDDDD [ .o v it ittt ettt ] - ETA: 3:05 - loss: 2.1078 - acc:
Q.2422

2. WsEEAIRA,
BITUTHSRBFESRES. HIRBSER RN Succeeded , YIZENLENETK.

watch -n 5 kubectl get tfjobs tensorflow-training -n ${NAMESPACE}

EREXEEASEREN LR ITERENES  B2A,
EESR

EEAWSHEEA PyTorch = TensorFlow f# FDeep Learning Containers B7E Kubeflow 23 EF
CPU MY | B FHE,

Zx

GPU )i

AFERMEIAE A Kubeflow 1145z E & FDeep Learning Containers £ GPU SE#I L )| SR & 8,

ZEIRblZE , FRRENERE GU TR, NRENEFFEEGPU TR , BEAU T TAERH
WINTT R, BEFHE “METE” K50 1%EFE Amazon EC2 541 (node-type).

eksctl create nodegroup --cluster $CLUSTER_NAME --region $CLUSTER_REGION \
--nodes 2 --nodes-min 1 --nodes-max 3 --node-type p3.2xlarge

& xDeep Learning Containers 5%k , 55 #Deep Learning Containers B, BXEHATFRE
ZRE (MKL) HEEIRERIRTR , S AWSDeep Learning Containers H4GREF RO E (MKL)
B
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AWS RE¥ SRS F % AR IEE
B

« PyTorch GPU iJll%k

« TensorFlow GPU )%k

PyTorch GPU Ik

BE 2 MAWSSK #9 2 #RXT Kubeflow K EBEPyTorchJob, X2 Kub ernetes B E X8R Kube flow 38
M, ATFELS® EKS LiE1T9 W= PyTorch I {ES.

THERBRT UAEET K GPU 46l PyTorch il EE, RERNBEZRFIZITIXA PyTorch
MNIST 7~fl , ZDeep Learning Containers B Kubeflow BIEAWS,

1. 82— PyTorchJob.
1. RIRESEENXH.
HFvigdivim , RESEHHKMEATAE. FUXHSFHN pytorch.yaml,

apiVersion: "kubeflow.org/v1"
kind: PyTorchJob
metadata:
name: pytorch-training
spec:
pytorchReplicaSpecs:
Worker:
restartPolicy: OnFailure
template:
metadata:
annotations:
sidecar.istio.io/inject: "false"
spec:
containers:
- name: pytorch
imagePullPolicy: Always
image: 763104351884.dkr.ecr.us-east-1.amazonaws.com/pytorch-
training:2.0.0-gpu-py310-cull8-ubuntu20.04-ec2
command:
- "/bin/sh"
= "—C"
args:
- "git clone https://github.com/pytorch/examples.git && python
examples/mnist/main.py --no-cuda --epochs=1"
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env:
- name: OMP_NUM_THREADS
value: "36"

- name: KMP_AFFINITY
value: "granularity=fine,verbose, compact,1,0"
- name: KMP_BLOCKTIME
value: "1"
resources:
limits:
nvidia.com/gpu: 1

2. {FREE PyTorchJob i & X #kubect1 LAFF BRIk,

kubectl create -f pytorch.yaml -n ${NAMESPACE}

ZREFEET —NE1TZEEMN Pod , ZB KB FEY 5| AAMDeep Learning
Containerspec.containers.image s, BT LHNARB|EM T YAML X#4
Hpytorch,

3. ZBRHBIW TR,
pod/pytorch-training created
4. RERS.

Bl BE#pytorch-trainingE RERSH . XPTEATREEE—RIN AT R —
AMRunning M, ZETLLT watch d3 SR MM BIRAS .

kubectl get pods n ${NAMESPACE} -w
BRNHEEBEWM TR,

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

2. EMAREY PyTorchJob.

1. EFHTUERIIGHE,

kubectl logs pytorch-training-worker-0 -n ${NAMESPACE}
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ERZTARFRAT O THENRAS.

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

'examples'...

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

Extracting
32768it [00:00, 831315.84it/s]

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

data/MNIST/raw/t1@k-images-idx3-ubyte.gz
1654784it [00:00, 13019129.43it/s]
Extracting

data/MNIST/raw/t1@k-labels-idx1-ubyte.gz
8192it [00:00, 337197.38it/s]
Extracting

Done!
Train
Train
Train
Train
Train
Train
Train

2. BEEELIRES,

Epoch:
Epoch:
Epoch:
Epoch:
Epoch:
Epoch:
Epoch:

BT T@®S

P PR PR R R

[0/60000 (0%)]

[640/60000 (1%)]
[1280/60000 (2%)]
[1920/60000 (3%)]
[2560/60000 (4%)]
[3200/60000 (5%)]
[3840/60000 (6%)]

Loss: 2.

Loss:

Loss:
Loss:
Loss:
Loss:
Loss:

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

../data/MNIST/raw/train-labels-idx1-ubyte.gz to .

../data/MNIST/raw/t10k-images-idx3-ubyte.gz to .

Downloading http://yann.lecun.com/exdb/mnist/t10k-labels-idx1-ubyte.gz to ..

../data/MNIST/raw/t10k-labels-idx1-ubyte.gz to .
Processing...

300039

2.213470
2.170460
2.076699
1.868078
1.414199
1.000870

KRFESRE. HREBEXNBISucceeded , YZRIEIE

./data/MNIST/raw

./data/MNIST/raw

./data/MNIST/raw

./data/MNIST/raw

IR0

watch -n 5 kubectl get pytorchjobs pytorch-training -n ${NAMESPACE}

EREXECATEHENERITEENEER
TensorFlow GPU 1

YR1E Kubeflow L8 TFJobAWS EFEMIH

BSH,

X2 Kub ernetes B E AR Kube flow 231 , BF
£ Kubernetes L1217 = TensorFlow YIZk{E: .
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AHRESEBELT A GPU EHIHFE A Keras £ MNIST LI KER | ZEHiZ1TH Kubeflow
EIE M Deep Learning Containers FHI A 8FAWS,

1. 81— TFJob,

1. SIBESEEXHF.

TFHvigivim, REEFHEMUTASR, FXHZFR tf.yaml,

apiVersion: kubeflow.org/vl
kind: TFJob
metadata:
name: tensorflow-training
spec:
tfReplicaSpecs:
Worker:
restartPolicy: OnFailure
template:
metadata:
annotations:
sidecar.istio.io/inject: "false"
spec:
containers:
- name: tensorflow

image: 763104351884.dkr.ecr.us-east-1.amazonaws.com/tensorflow-
training:2.12.0-gpu-py310-cull8-ubuntu20.04-ec2

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

args: ["git clone https://github.com/keras-team/keras-io.git &&
python keras-io/examples/vision/mnist_convnet.py"]

resources:

limits:
nvidia.com/gpu: 1

2. ﬁﬁﬁ%ﬁ% TFJob EEIEK{q:kUbectll’j\a:FtﬁU”—/\o

kubectl create -f tf.yaml ${NAMESPACE}

ZEFCUR T —NME1TZAEEHN Pod , ZAEXKRBFEH 5| AAMDeep Learning
Containerspec.containers.image s, ©N T LHNBEFAM Y YAML X#4
Ftensorflows

3. ZNZHFBIW TR,

AWSZERTH Kubeflow 124


https://github.com/keras-team/keras-io/blob/master/examples/vision/mnist_convnet.py

AWS RE %) B

FRARER

pod/tensorflow-training created

4. BRERD

El FE#tensorflow-trainingE RERSH, XBTAEAEZE — BRIV E T RERE—

AMNRunning M. BITEAT watch @5 RS ML AVIRES,
watch -n 5 kubectl get pods ${NAMESPACE}
EREFERM TR,

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

2. %?@j@}ﬂlg Tobo.

1. EFBHFUEFINGHE,
kubectl logs tensorflow-training-worker-0 ${NAMESPACE}
BRZAUAERERLTUOTHENAER,

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

8192/11490434 [\ vttt et 1 - ETA: 0s
6479872/11490434 [===============>_, . ........... 1 - ETA: 0s
STL08 6L LS 0L === 1 - ETA: 0s

11493376/11490434 [==============================] - Qs 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
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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 [...cvvvi ettt it ttnennnenn ] - ETA: 10:43 - loss: 2.3076 - acc:
0.0625

256/60000 [ .o viviniene ittt ] - ETA: 5:59 - loss: 2.2528 - acc:
0Q.1445

384/60000 .o v v i ittt ittt enennnns ] - ETA: 4:24 - loss: 2.2183 - acc:
0.1875

512/60000 [ ... oo vie ittt ittt enennnns ] - ETA: 3:35 - loss: 2.1652 - acc:
0.1953

BLD/BDDDD [ .o v it ittt ettt ] - ETA: 3:05 - loss: 2.1078 - acc:
Q.2422

2. EEELIRES,

BITUTHSRRBFESRES. WIRBSER NI Succeeded , YILELENETEK.

watch -n 5 kubectl get tfjobs tensorflow-training ${NAMESPACE}

EREXEERAEERENERTEENES B2,

ATERATET GPUKERELN

BITRPIZE RIENEFHA CU TR, NMRENEFHTRBEGPU TR , BEANTHTHESR
w T R A, 1% M\Tﬂ‘: ‘DNIEITE” KB FIEE Amazon EC2 E4l (node-type)s

eksctl create nodegroup --cluster $CLUSTER_NAME --region $CLUSTER_REGION \
--nodes 2 --nodes-min 1 --nodes-max 3 --node-type p3.2xlarge

& xDeep Learning Containers SE& 3%k , i§Z[FDeep Learning Containers {5,

B
« PyTorchz = GPU iJlZk
 TensorFlow ff Horovod % # =\, GPU i)l
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PyTorchZ = GPU £k

THBIESEE MNIST Bl rERER | £ K GPU 3E6l PyTorchHi21T B Kubeflow EERY

Deep L earning Containers A 88AWS, ZRBIEA Gloo #EH Gk,
1. 82— PyTorchJob.

1. I PyTorch BEMNARERBE LK.

kubectl get crd

ZH BN EE pytorchjobs. kubeflow.orgs
2. TR NVIDIA fiffdaemonset EEE1To

kubectl get daemonset -n kube-system
ZHHENZRLT U TR,

NDESIRED CURRENT READY UP-TO-DATE AVAILABLE NODE SELECTOR AGE
nvidia-device-plugin-daemonset 3 3 3 3
35h

3. HEAUTXHRGEET Gloo M7 HABBEHTHEIL, FHERFESR N XHF

fpt_distributed.yaml,

apiVersion: kubeflow.org/vl
kind: PyTorchJob
metadata:
name: "kubeflow-pytorch-gpu-dist-job"
spec:
pytorchReplicaSpecs:
Master:
replicas: 1
restartPolicy: OnFailure
template:
metadata:
annotations:
sidecar.istio.io/inject: "false"
spec:
containers:

<none>
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- name: "pytorch"
image: "763104351884.dkr.ecr.us-west-2.amazonaws.com/aws-samples-
pytorch-training:2.0-gpu-py310-ec2"
args:
- "--backend"
- "gloo"
- "--epochs"
- "gn
Worker:
replicas: 2
restartPolicy: OnFailure
template:
metadata:
annotations:
sidecar.istio.io/inject: "false"
spec:
containers:
- name: "pytorch"
image: "763104351884.dkr.ecr.us-west-2.amazonaws.com/aws-samples-
pytorch-training:2.0-gpu-py310-ec2"
args:
- "--backend"
- "gloo"
- "--epochs"
- ""gn
resources:
limits:
nvidia.com/gpu: 1

4. BT2HRINEB D A XSGRy ISR I 2k
kubectl create -f pt_distributed.yaml -n ${NAMESPACE}
2. WMIREY PyTorchJob.
1. BERSE UEREIIRTS. BT RES B 5T R 85 =Bl
kubectl get -o yaml pytorchjobs kubeflow-pytorch-gpu-dist-job ${NAMESPACE}
2. HWES pod WA

F— N SRITENHAFER Pod 53k PyTorchJob , SIBA T RBIFT R
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kubectl get pods -1 job-name=kubeflow-pytorch-gpu-dist-job -o name -n
${NAMESPACE}

FE_ZTRERFEE pod B HE.

kubectl logs pod name -n ${NAMESPACE}

BXREREEATERENERTEENER , B5H.

TensorFlow A Horovod % = GPU Il%

RHEFIESEE GPU £ TensorFlow £/ Horovod E D AR ild. RFEMRNAES
TensorFlowAiz{TiIX N0 w4 =] , ResNet EF Kubeflow on B Deep ImageNet L earning
ContainersAWS,

ZRBIER—N GPU EHIEDE 2 4 GPU, RALAERANode-type=p3.16xlarge=E HhRA,
1. 812 mpidob,

1. IIE TensorFlow BEXN R BRREE R %,
kubectl get crd

Z5 B2 E mpijobs. kubeflow.orgo.
2. ¥R NVIDIA #fFdaemonset EEIZ 1T,

kubectl get daemonset -n kube-system
ZHHENZRLT U TR,

NDESIRED CURRENT READY UP-TO-DATE AVAILABLE NODE SELECTOR AGE
nvidia-device-plugin-daemonset 3 3 3 3 3 <none>
35h

3. FEAUTXERRBGE miJob, FHEFEBNNXHHRtf_distributed.yaml.,

apiVersion: kubeflow.org/vl
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kind: MPIJob
metadata:
name: tensorflow-tf-dist
spec:
slotsPerWorker: 1
cleanPodPolicy: Running
mpiReplicaSpecs:
Launcher:
replicas: 1
template:
metadata:
annotations:
sidecar.istio.io/inject: "false"
spec:
containers:
- image: 763104351884.dkr.ecr.us-west-2.amazonaws.com/aws-samples-
tensorflow-training:2.12-gpu-py310-ec2
name: tensorflow-launcher
command:
- mpirun
- -mca
- btl_tcp_if_exclude
- 1o
- -mca
- pml
- obl
- -mca
- btl
- "openib
- --bind-to
- none
- -map-by
- slot
- =X
- LD_LIBRARY_PATH
- =X
- PATH
- =X
- NCCL_SOCKET_IFNAME=eth0
- =X
- NCCL_DEBUG=INFO
- =X
- MXNET_CUDNN_AUTOTUNE_DEFAULT=0
- python
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- /deep-learning-models/models/resnet/tensorflow2/
train_tf2_resnet.py

args:
- --num_epochs
- "1o"
- --synthetic
Worker:
replicas: 2
template:
metadata:
annotations:
sidecar.istio.io/inject: "false"
spec:
containers:
- image: 763104351884.dkr.ecr.us-west-2.amazonaws.com/aws-samples-
tensorflow-training:2.12-gpu-py310-ec2
name: tensorflow-worker
resources:
limits:
nvidia.com/gpu: 1

4. B2 R RNINEB D A XSGRV ISR YISk

kubectl create -f tf_distributed.yaml -n ${NAMESPACE}
2. WMIREY PyTorchJob.

1. BERSH REREIWIRS. BT RES K 5TR G5 HRHE.

kubectl get -o yaml mpijob tensorflow-tf-dist -n ${NAMESPACE}

2. RES pod WA

E— N TITE4EEMN pod %3k PyTorchJob , #ila0A T R4l
kubectl get -o yaml mpijob tensorflow-tf-dist -n ${NAMESPACE}
BEZRMTRERRFE pod KB

kubectl logs pod name -n ${NAMESPACE}

AWSZERTH Kubeflow 131



AWS REZ] R FRARER

EXBREEREERENEHTEENES B2,
38

ISR B UM{ATE PyTorch = TensorFlow # & Fiz{THIERS

MREEEONE T EFHE LEE KubeflowAWS |, M AT BT AHIE, MRTR |, BEREBHINIRIE
EAWSZ 2T HY Kubeflow, RIFEMNERIREILRFE CPU 3 GPU R, HERAIEET REELZE
1To

TensorFlow{# A kServe 3 {TCPUHE KT

KServe 1£ Kubernetes E R ERLHLEEF S (ML) RS A LRSS HE, ELIIE TensorFlow
xgBoost 5 PyTorch, kServe 21EFF/3 Kubeflow BI1ER TR EMNAWS, FEARHKEF , BFELIE—
A kServe IR K1E CPU &£ & L1217 TensorFlow & B HET,

® Note

EARRBD , ZRSEEFRNE IP EAFClusterIP, HBEFEF B EFTEEANRK
HERENB LT HERS

1. 7E Kubeflow 1.7 1, BRINBR T , #HERSZSTES kubeflow-gateway BLiE S8 DNS, EfRIt
BE , BETUTHS , RIFFELEE T BENEH. BXEZHAEFEE , HRFHGitHub 7]

kubectl patch cm config-domain --patch '{"data":{"example.com":""}}' -n knative-
serving

2. MALUTHARBIEtI _inference.yamlB N, LRBIEE 7T HRAVMIHIERS £ ARNERA
TensorFlow BB B HEREME. ZET R kServe REMN LT =G , TEERENTER,

apiVersion: "serving.kserve.io/vlbetal"
kind: "InferenceService"
metadata:
name: "flower-sample"
annotations:
sidecar.istio.io/inject: "false"
spec:
predictor:
tensorflow:
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image: "763104351884.dkr.ecr.us-east-1.amazonaws.com/tensorflow-
inference:2.11.1-cpu-py39-ubuntu2@.04-ec2"
storageUri: "gs://kfserving-examples/models/tensorflow/flowers"

3. NERFSHEANATEHTH pod.
kubectl apply -f tf_inference.yaml -n ${NAMESPACE}
T A R

inferenceservice.serving.kserve.io/flower-sample created

4. READYBEEBTATHTREMERSHRSUBARELTRES. HERSTREE/LD TS
o

kubectl get inferenceservices flower-sample -n ${NAMESPACE}

ETRET , BERSR trueEREADYSIT 55,

NAME URL READY
PREV LATEST PREVROLLEDOUTREVISION LATESTREADYREVISION
AGE
flower-sample http://flower-sample.kubeflow-user-example-com.example.com True
100 flower-sample-predictor-default-00001
3m31ls

5. ERANATHTERERRS.

kubectl get pods -n ${NAMESPACE}

BEREG S ERAIA podRunning £ FIRAS. STATUS

NAME READY STATUS
RESTARTS AGE

flower-sample-predictor-default-00001-deployment-76c89dc6c47cvl 3/3 Running
0 24s

kubectl describe pod pod_name -n ${NAMESPACE}
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7.

B RHEERS , BFRONSRERIEN. FHRENHEERRSHED  SRUEEECRAAR
HERREEKANBRAR, K THELKNEBFEET.

INGRESS_GATEWAY_SERVICE=$(kubectl get svc --namespace istio-system --
selector="app=istio-ingressgateway" --output jsonpath='{.items[@].metadata.name}"')
kubectl port-forward --namespace istio-system svc/${INGRESS_GATEWAY_SERVICE}
8080:80

RS T THEAREAREE, ZHTE—Mlower_input. json@ & REIEIER X4,

curl https://raw.githubusercontent.com/kserve/kserve/release-0.8/docs/samples/
vlbetal/tensorflow/input.json -o flower_input.json

EREMNLwT , BIIEMSETUATHAZFHEERS.

a. FTFvigivim , REFATBEIZAE HIH 3 MBS 80 Xt
Finference_authentication.py. Z#IZA 1% OpenlD Connect (OIDC) KX#t , M4
B 21i% cookie R EHEE R,

import requests
import os
import json

CLUSTER_IP = os.environ.get("CLUSTER_IP", "localhost:8080")

DASHBOARD_URL = f"http://{CLUSTER_IP}"

NAMESPACE = os.environ.get("NAMESPACE", "kubeflow-user-example-com")
MODEL_NAME = os.environ.get("MODEL_NAME", "sklearn-iris")

SERVICE_HOSTNAME = os.environ.get("SERVICE_HOSTNAME", "flower-sample.kubeflow-
user-example-com.example.com")

URL = f"http://{CLUSTER_IP}/v1l/models/{MODEL_NAME}:predict"

HEADERS = {"Host": f"{SERVICE_HOSTNAME}"}

USERNAME = os.environ.get("USERNAME", "user@example.com")

PASSWORD = os.environ.get('"PASSWORD", "12341234")

def load_json_file(filepath):
with open(filepath) as file:
return json.load(file)

data = load_json_file("./flower_input.json")

response = None
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def session_cookie(host, login, password):
session = requests.Session()
response = session.get(host)
headers = {
"Content-Type": "application/x-www-form-urlencoded",
}
data = {"login": login, "password": password}
session.post(response.url, headers=headers, data=data)
session_cookie = session.cookies.get_dict()["authservice_session"]
return session_cookie

cookie = {"authservice_session": session_cookie(DASHBOARD_URL, USERNAME,
PASSWORD)}
response = requests.post(URL, headers=HEADERS, json=data, cookies=cookie)

print("Sending request to:", URL)

status_code = response.status_code
print("Status Code", status_code)
if status_code == 200:
print("JSON Response ", json.dumps(response.json(), indent=2))

b. EMEARHMABIFEZTN , FEANTH ST LEARA,

export INGRESS_HOST=localhost

export INGRESS_PORT=8080

export CLUSTER_IP=${INGRESS_HOST}:${INGRESS_PORT}

export NAMESPACE=kubeflow-user-example-com

export MODEL_NAME=flower-sample

export SERVICE_HOSTNAME=$(kubectl get -n ${NAMESPACE} inferenceservice
${MODEL_NAME} -o jsonpath='{.status.url}' | cut -d "/" -f 3)

export USERNAME=user@example.com

export PASSWORD=12341234

pip install requests

python3 ./inference_authentication.py

10. WTFRRo

Sending request to: http://localhost:8080/v1l/models/flower-sample:predict
Status Code 200
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JSON Response {
"predictions": [
{
"prediction": 0,
"key": " 1",
"scores": [
©0.999114931,
.20989623e-05,
.000136786606,
.000337258854,
.000300534302,
.84814289%¢e-05

P & & © ©

BREXEEASERENERTEENEL | H3H,
BEMAOR

HF LS AWSEEEAEEXAORNEA, NREBFEAESHAOR , TUENTHRES
AD

F# Pod XK command S8, fF args SHEHRAEHEENAD B,

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:
- Jusr/local/bin/mxnet-model-server
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- --Start
- --mms-config /home/model-server/config.properties

- --models densenet="https://dlc-samples.s3.amazonaws.com/pytorch/multi-model -
server/densenet/densenet.mar"

command & entrypoint B Kubernetes FEE#. BXFMEER , FSH Kubernetes FEE
o

R EKS EFEATHM IAM SRR S ZBRA ECR F#E , RELMEMAM kubectl KEH 50
BZEHNAFTENAF  NEFERIIATEIRER.

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

BRI EE , BFEERF IAM T, BEITUATHEZ,

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 MEIERE Pod XA,

imagePullSecrets:
- name: aws-registry

HPEBEBRAWSEKS £ HY Deep Learning Containers

T REANTRESERSTHIRENE LEEIRAWSAmazon EKS ## 5 L # Deep Learning
Containers, B MEIRZ GEHREXMNEFIRS R,
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Troubleshooting

FA

. E& X

- FASIR

- BEEIR

REHIR

£ Amazon EKS ## £ Fi% & Deep Learning Containers Bt , AIRESIRE LA T £51R,

. 1% St Rkubeflow R 1FTE

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

/

ERIEIR  FETUTHS.

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

- HiR ETFEHELER

$ 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: context deadline exceeded

ERRLER  BRIZRABEHENKFNAE, REUTUEAEREMXEABRER,
« Error: ERS 8841t = 41:8080 HYIEREHIEL

$ kubectl get nodes

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

N

ERILEIR , BEITH SR EEE #lZ2| Kubernetes BLi&@

HMEEHEBRAWSEKS E£# Deep Learning Containers 138



AWS RE %) B

FEARIER
cp ~/.kube/eksctl/clusters/<cluster-name> ~/.kube/config
o R AENR  MNBEHEIER  IXNKREABRSEH : RAEN
$ ks apply default
ERROR handle object: patching object from cluster: merging object with existing
state: Unauthorized

HIRRATHREBEERY , SEETEARNIZTEIRIENSMNAFHBER —S£F LE3EL
E'J‘ BEoRERFE, RIELREEEBNEE EBAEL,

Error: T2 BIERN AR ; B % /= /ubuntu/kubeflow-tf-hvd' B &1

$ 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
B BB ES, BER , EUREENZXHRMTINNEETIE, ERLFEIF,
I BR3Z43R

fER IR

ssh: Could not resolve hostname openmpi-worker-1.openmpi.kubeflow-dist-train-tf: Name
or service not known

WMRIEEMER Amazon EKS BER BRI IRELR | X R REEBZET—& NVIDIA REFEH
ZESR. BIUATHAXRIEHNHWEREBNES  EABEREXHRVRENERIBFER.

SEIREEIR
BB Amazon EKS B#EMNEIRE |, AIRESIRE LT iR
- iR RFEFEEREXE namspace"

$ kubectl delete namespace ${NAMESPACE}

error: the server doesn't have a resource type '"namspace"

RirsmEZ=RANHERTIER,

W EHEBRAWSEKS E£#Y Deep Learning Containers
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- HiR  REREEREFEF RREER

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

EfRILEIR |, FRIE~/ . kube/configig M IEHM EFHBAWSEFH EBEEZEaws
configurezxEEI H OAWSHIEEE,

« iR NEBREBERERINAREFEB Z# HTF ksonnet T B

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

ERIER , FRIEEREBNT ksonnet NARFEIENE FH, XREBEMXHRKs

lnltE'/fi_T o

 Error: RBRFH[WEIR ( RKE ) : HFZ pod “openmpi-master”

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

LR TRER BT HEMBR E T XEZRIBFERFESEN. MEREIN £ T &S BHE N A FR t 45
BRo
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HEZRSupport BUR

AWSD@@ eep Learning Containers (DLC) fai{t T REZ I THEAEKNREEE , A EAZRVAE
R, EH. BHERF. ENRERGHIT TRIL. RITTIFANET DLC WERZIFBE, GXTH
DLC #9315k , i5Z#De ep Learning Containers & 17 1% 8,

X EFHVESR

SZ T HEM AWSDeep Learning Containers #£42Support KRk , ZE BLEL MR ASEFHK
#,

S E nd of patch & RIBERES FAIRR IS LA RAFAWS I IFZ KA E. ERMRATE
BAESR DLC K EF

® Note

EEEBRA xyzH | xIBEERAE , y BIREMA |, z 55N T lRA, Hla0 |, 33 F TensorFlow
2.6.5, TEBRARN 2, RERAR 6, 4P T IRAH 5,

ARABERGWESHARGE , BERRTHHA :

- BHEHR DLC RITIHEA
« T Al#9Deep Learning Containers B /5 T H

I (8]

c BUERRELIREBLELIT ?

o FTEZRMAAWS K 1B 2K L E & 2

« HRLEE & Fi8 SageMaker/AWSIhEE ?

s HAMRAEIFNERRDPRBOATE LS ?

s MRBESITHRARE “IENER KPP , ZELD?
« DLC REXFLAIRAM TensorFlow ?

s REMNTRERIZIHNERBRENEHHTER?

o FE AR MR ?

XBOER e
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- HEFBA T HEFNERRETARSREHAL?

s BBXAREESNEERRANER FTHITTERH?

« NEAEERTHEIIIFANLER?

s EERACTHEENLEFNESIBITANT G ?

o WAERRIBNELRMRE ?

* B0 up-to-date RIXSHEZR K HRANHY R 3521k 2

« REEmEWIFANES BESEA Anaconda 7 FEE ?

LRI ASIRBREHT ?

W RHAELRATE “Dee AWSp Learning Containers #£42Support " RPN ‘T, WLKRBE
23T,

HFTERRAAWS X it & ELE G ?

BINEEMPWFRALFETAKIE TensorFlow PyTorch#y DLC, X BREEEMA, TERXERA
FAEZ major-minor-patch fRA<, HFRANEEFMNETAN , BIELEHREK, BXxME4EF
NWEZER , BSRANKRNWERREN EN ZHFMANLER ?

VR LE S {5 5 #18 SageMaker/AWSIHEE ?

FTHEEBE 2 1E PyTorch ME&#FRAH DLC H & TensorFlow, B Xx#7i8 SageMaker AWS
TheeMFMER , B RBEEBN RTIHA, XM DLC M3l%k , HSHDe AWSep Learning
Containers £1Ti4, BXBGHEFNEZELS | BSRNBROELRMAMN E3) ARt E R ?

SRR EXFNERKRP R NMFELH ?

D AWSeep LAWS earning Containers #£22Support KB R P LT IRA R IEE LR EN RIAELRA
GitHub, B NMN&HFIRAMITEX DLC AR EF. EFNHEXRETNER. BXMBLEFNEES &
SN BRNERRERN S T HFARLER ?

MRBETHIRAERE “IFNER RP , ZELD?

R IBEITHIRRATE D AWSeep Learning Containers Framework Support Policy &5 , N aJ g% H
BFNREF. ENEXRGE, EREES up-to-date fiA , BATEWIEE A ZEFHHE DLC
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AERBTANZIEERZ—. BXAA DLC W3I%K , EZHDe AWSep Learning Containers 1715
B,

DLC BEXEFURIMRAAEY TensorFlow ?
Ao HDee AWSp Learning Containers ¥Z2Support IR FR P ATIR |, BAIXIFEFTMEZE B BEIX GitHub

Rz B 365 RRANENMEERANZEHIITRE, BXESEE , BSRNRBESTHMAET
FOXISHESR R, RELD?

REHSRERIZTFNERRTNWETTER?

EFHEERHESRMAMN DLC , BN %K DLC GitHub £ THrZ K Ik FEN RAIB A URI, RS
FRATRNEMV TR Docker Hf, BIRFMERRENLMIE “Dee AWSp Learning Containers &
ZSupport KB ZHRIRIEH “F,

¥E R AR A ?

REEFNHTREARBRINNEELS. BINEEARBUENTEE. RiNcKEHEIINESR
WA ( flan TensorFlow 2.9 Z| TensorFlow 2.9.1 ) FFHXE X ITARAS ( 4170 TensorFlow 2.9 Z|

TensorFlow 2.10 ) , AR EBRHEA]. SFERAFMRA TensorFlow B CUDA KA BMAE , EHil<
NIZRAR %L W #H) DLC , TensorFlow H X #3#7# CUDA IRAN,

BN THEABERSITER , AKX SHEF D ?

%o DLC W4T EHM TR “Mit” EH:o

AP TLAERAIN R TR LN AT REHENBRFNEBEE,
HBEMBA T REMOERRAATRANSKEFAL?

EHEATHETALEELNRE. BINEHEBEFNITREFNWERTAHMEEASR, BXTH
DLC K935 , 55 M De AWSep Learning Containers % 171% 88,

KX RAREETERERBRANFER THITTEH ?

BIMNETERERRANBERTEFAKBIXR, B , NMRKBPIMERSHIRS , BRiIaEATEHB
AR BE SR, BFSHEED AWSeep Learning Containers £171488 |, TR EFHKRBKXRELE,
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DLC BB&RFAEN, Blil—B#HtE K el fadT, KIENERBRANESZFEANEER
:

o HEZRRRAE (T ) AR

o« AWSZ 2T

- ITERBH (IH)

« KFIXFR end-of-support

@ Note

HTRANT AL THRRRS  BINBWELEEER DLC WRTHHERE , &
i HH BB AT RE 1T A R

RHRMRA (4T ) A4

MRIEH DLC THEMAFHET TensorFlow 2.7.0 B TensorFlowhRA< A 2.7.1 GitHub , & A
TensorFlow 2.7.1AWS K #T# DLC. 2.7.0 R AKIFTBRE R /T |, 2.7.0 R Ll REF A BL T
SEBRIRAS. TensorFlow TensorFlow 2.7.0 fRZA<H) DLC TR BEIEZ4T . RE , FRARHEEREN
TensorFlow 2.7 ¥ DLC R{TIHBANEH. BNMNRENTEHEER MV KT IHATTE,

BT T HRMEIZENE DLC FEAEFTNEAARSHTIEE. NRERXTEAERE , IHREHER
FERATMARRERA (HIv1.0 FEHRRF v2OMARVv12),

AWSZ 4T

MREHN TEMEET TensorFlow 2.7.0 IR BREHAWSHIE T 24T |, M ERERT
TensorFlow 2.7.0 B9#TiR 289 DLC., TensorFlow 2.7.0 IR AW BEGEFAEEEY ., BXxEZSER
BZRARNITEAREEETHN , ROEHASBIEXEMLE ? BXREREH DLCHTR , BSHRE
BFRERITFNEERTNSIITER?

BT T AR MRV DLC REAEFN AT RERITIEE, MRERXTEERE , MIRERFENR
FERAMARREMRA (il v1.0 FERA V2O TRV 1.2),

FTERBH (TH )
DLC #y%h THS#E GitHub & 75 B 8 365 RJ5 IH.
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/A Important

MEEREREHEN , Bi1&6I5, Hlan, R TensorFlow 1.15 E# 2l TensorFlow 2.0 , FB
ABAVEHRE T 3F TensorFlow 1.15 BNRFMRA , B GitHub A2 BiEH ER R RIELR L
FARBEZFEHNAMNE (LRENBEERE)

fiKHi>x R end-of-support

MR IR IEEME A Python 3.6 B TensorFlow 2.7.0 DLC B& LiziT THEME |, H BiZMAH Python &
¥rig RN , WPFTEE T Python 3.6 By DLC BEGENFBH T4, end-of-supportf@# |, aNRGFE&
Ubuntu 16.04 XERIRERSMAPRIZH Ubuntu 16.04 , NIFFE 4 T end-of-support Ubuntu 16.04
) DLC R EH B4,

ERRAEFBENLETNRERIBITAHTH 2
B FEIPEPHESFFLRHEHIRR.
Al fE AR IH RV AR SRARAR 2

EFHELRAKEN DLC , FX K DLC GitHub ZTHRE UK IFIERNE G URl, AREAEX
2B docker &%,

204A] up-to-date MFSFEZR K H AR AHY X IF AL ?

up-to-date £/ DLC %171 BAF “A] H#YDeep Learning Con tainers £{&” W H , $%E5F DL C 24
FMARA

EEERS W FOEFEEFEA Anaconda FHEEDG ?

Anaconda%k[a T & X E LA AL IF RN, RR4EHF B DLC EM Anaconda STEE B EIAF X
W FFIRIRAH C onda ( conda-forge ) o

/A Warning

MRBEFERWEMA Anaconda ERBEH4EF R DLC FREMNEBE LN R4 D R EMKEIX
R, NNRLHEXLERXFHERTE , WEFREES Anaconda Re pository FWEIEFR, =
& , B LLE B EIDee AWSp Learning Containers #E2ESupport F &R 1 51 H Y 2 5 3589
DLC 2 — , 8 a[LAfE A conda-forge fERRZEBRH4 2,

ERBAETBEDLEFNREIWITHTE ? 145
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Deep Learning Containers BR{&

AWSDeep Learning Containers 7] Fi#E Amazon ECR ##J Docker Bi{%, &= Docker Bi&%E FHF1E
# CPU & GPU XM EREFIERRA, python R4 LiZ TSRS HEE,

A XA A Deep Learning Containers HTE 5Kk ARIRRENINER , 5SS A A Deep Learning
Containers B,

%R FTEN Deep Learning Containers B&ja , BHEHRITUTREZ— -

« EfFH MXNet, PyTorch, TensorFlow 1 TensorFlow 2 £ Amazon EC2 B Deep Learning
Containers EIZ{TIIZFHIE | iHS[FAmazon EC2 #iz

« EFH MXNet, PyTorch # TensorFlow £ Amazon ECS K Deep Learning Containers £iz17iII4k
MR | ESHAmazon ECS #

« &M T Amazon EKS B9 Deep Learning Containers £t CPU, GPU METF GPU M2 R 1Eil |
LERET CPU # GPU WyH#E, EAEA MXNet, PyTorch 1 TensorFlow £ Amazon EKS ) Deep
Learning Containers LiZ{TYIZk IR | S FAmazon EKS

A3k Deep Learning Containers FHIZ£MWEE , BSHEAWS REF] Containers FHZ £
« BXE¥# Deep Learning Containers er X iiBHIFIR | HSRIREF S AEH & 1714 8
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Deep Learning Containers &R
LR EBNB T HttAWSDeep Learning Containers &R

Bx
- ¥ZEAWSDeep Learning Containers B E X B &
« AWSDeep Learning Containers H4F/REF &0 FE (MKL) B

¥d#ZAWSDeep Learning Containers B & X B &
WA FY3E B E LR &

RATT LR ¥R B E X Deep Learning Containers er , BA# Docker XN IMBEENMER, FEME
Fa,

F A TensorFlow 3 1Ti)IlZk

ELLR R Dockerfile 1, £ Docker BGIFE X GPU {1t TensorFlow v1.15.2 ¥R TX&F
BERTZTW R HRIIZE Horovod M Python 3, BHIFEBAWSRKY GitHub F#E , ZESEF
ZREF I ERRH,

#Take base container
FROM 763104351884.dkr.ecr.us-east-1.amazonaws.com/tensorflow-training:1.15.2-gpu-py36-
cul@@-ubuntul8. 04

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

B 1037 MXNet 3l ( 1L )

£ AT 7=l Dockerfile # , 4 BXHY Docker RR{G:fF 4133 #9828 A T 2 ¥ Horovod # Python 3 By GPU #t
B L1t Apache MXNet ( 1t ) v1.6.0. BIEFFEE MXNet GitHub FiE , ZEHESETFZREE
B RB,

# Take the base MXNet Container
FROM 763104351884 .dkr.ecr.us-east-1.amazonaws.com/mxnet-training:1.6.0-gpu-py36-cul@l-
ubuntul6.04

W B E & 147



AWS REZ] R FRARER

# Add Custom stack of code
RUN git clone -b 1.6.0 https://github.com/apache/incubator-mxnet.git

ENTRYPOINT ["python", "/incubator-mxnet/example/image-classification/train_mnist.py"]

£/ Docker UMM B E XL BEMABEE NS WERS , FATEREN DA Docker M EK (BERE
WAFE ).

docker build -f Dockerfile -t <registry>/<any name>:<any tag>
X BB A Docker SEK :

docker push <registry>/<any name>:<any tag>
BANERANA TR TEITESR

docker run -it < name or tag>

/A Important

IR REE BB R #E1H 1) Deep Learning Containers er BM&1ZEE, AT HEEEHNX
5

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

AWSDeep Learning Containers Z4F/REZE &0 FE (MKL) ZiX

£tXJ CPU &2y MKL &1
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CPU k4|l EREFIERMIEFNHE TEABHMERES— , EABRTENEERE. Hl0,
FEAWSEC2 c5.18xlarge 3261 , W ABEN 36 , MIBEABIN 72, MKL #9iI4H 21 & B iR
ESXLEREZE, BYEEH MKL HEERCESSHIZIEE , NE 78St I e SUH .

BEZELUTER Intel-MKL {£1LBY TensorFlow =it &I #Y 7R 45 -

EX — ResNet50v2 R ( iZ#E R FH TensorFlow Rillgk , Y475 B TensorFlow Serving
I ) MR |, Y MKL REFEBCENFINAKKER , HEMERS 2 5. ATRERT
c5.18xlarge SE4l,

export TENSORFLOW_INTER_OP_PARALLELISM=2

# For an EC2 c5.18xlarge instance, number of logical cores = 72
export TENSORFLOW_INTRA_OP_PARALLELISM=72

# For an EC2 c5.18xlarge instance, number of physical cores = 36
export OMP_NUM_THREADS=36

export KMP_AFFINITY='granularity=fine,verbose,compact,1,0'

# For an EC2 c5.18xlarge instance, number of physical cores / 4 = 36 /4 = 9

export TENSORFLOW_SESSION_PARALLELISM=9

export KMP_BLOCKTIME=1

export KMP_SETTINGS=0

X — ResNet50_v1.5 A ( ZEHFEH TensorFlow 1 ImageNet BiEE L)%k , ¥ BEA

NHWC B&IR ) BIME |, NIGFMHEMEMRT 9 FEH. BRI REIT MKL LLEI =R
#, AEARBUMERRETER, FANUATHEEE .

export TENSORFLOW_INTER_OP_PARALLELISM=0

# For an EC2 c5.18xlarge instance, number of logical cores = 72

export TENSORFLOW_INTRA_OP_PARALLELISM=72

# For an EC2 c5.18xlarge instance, number of physical cores = 36

export OMP_NUM_THREADS=36

export KMP_AFFINITY='granularity=fine,verbose,compact,1,0'

# For an EC2 c5.18xlarge instance, number of physical cores / 4 = 36 /4 = 9
export KMP_BLOCKTIME=1

export KMP_SETTINGS=0
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AT SR A B R 7 M AN AR Intel MKL MERREFZIERRE , UMLREZ S THERE

Intel {£1LBY TensorFlow Serving B — X 1 LB

TensorFlow 1&g

25 Apache MXNet M EER —LEH TH

‘ZE Intel MKL-DNN ) MXNet B9 1t 8EE M i

REMETEMN EC2 I/

EZ P docker run Xt , THRECIERF[NUMIRERIZEE : htps://docs.docker.com/engine/
reference/run/#env-environment-variables

THERRN docker run iIREFRH OMP_NUM_THREADS IR EM — N RHAI,

ubuntu@ip-172-31-95-248:~$ docker run -e OMP_NUM_THREADS=36 -it --entrypoint ""

999999999999.dkr.ecr.us-east-1.amazonaws.com/beta-tensorflow-inference:1.13-py2-cpu-
build bash

root@d437faf9b684:/# echo $OMP_NUM_THREADS
36

ERDEERT , B3R MKL AJgE2=4E TR, EEEFH MKL TensorFlow iHi& B FTHIET

2 .

export TF_DISABLE_MKL=1
export TF_DISABLE_POOL_ALLOCATOR=1

REWIZELZER ECS i/

ERE ECSHARBECZTHRELTE | VIR E ECSEFENL, EESENH
containerDefinitions &% , ‘BH-E"ZPAXNMVERNAFMAELTE, TERNIR
& OMP_NUM_THREADS #1 KMP_BLOCKTIME ZE £/ R,

Xt CPU &2RH) MKL B 150


https://github.com/IntelAI/models/blob/master/docs/general/tensorflow/GeneralBestPractices.md
https://www.tensorflow.org/guide/function
https://mxnet.apache.org/api/faq/perf
https://cwiki.apache.org/confluence/display/MXNET/MXNet+with+Intel+MKL-DNN+-+Performance+Benchmarking#MXNetwithIntelMKL-DNN-PerformanceBenchmarking-InferenceAccuracy
https://docs.docker.com/engine/reference/run/#env-environment-variables
https://docs.docker.com/engine/reference/run/#env-environment-variables
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"requiresCompatibilities": [
"EC2"
1,
"containerDefinitions": [{
"command": [
"mkdir -p /test && cd /test && git clone -b rl.13 https://github.com/
tensorflow/serving.git && tensorflow_model_server --port=8500 --rest_api_port=8501
--model_name=saved_model_half_plus_two_cpu --model_base_path=/test/serving/
tensorflow_serving/servables/tensorflow/testdata/saved_model_half_plus_two_cpu"

15
"entryPoint": [
"sh",
Il_cll
15
"name": "EC2TFInference",

"image": "999999999999.dkr.ecr.us-east-1.amazonaws.com/tf-inference:1.12-cpu-
py3-ubuntul6.04",
"memory": 8111,
"cpu": 256,
"essential": true,
"environment": [{
"name": "OMP_NUM_THREADS",

"value": "36"

I

{
"name": "KMP_BLOCKTIME",
"value": 1

}

1,

"portMappings": [{
"hostPort": 8500,
"protocol": "tcp",
"containerPort": 8500

I

{
"hostPort": 8501,
"protocol": "tcp",
"containerPort": 8501

},

{
"containerPort": 80,
"protocol": "tcp"

}

1,
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"logConfiguration": {

"logDriver": "awslogs",
"options": {
"awslogs-group": "/ecs/TFInference",
"awslogs-region": "us-west-2",
"awslogs-stream-prefix": "ecs",
"awslogs-create-group": "true"
}
}
11,
"volumes": [],
"networkMode": "bridge",

"placementConstraints": [],
"family": "Ec2TFInference"

EWMPBERT , HHER MKL ATELETREE N, EEZMA MKL TensorFlow iR B TIMIET

=2 .

{
"name": "TF_DISABLE_MKL",
"value": 1
.
{
"name": "TF_DISABLE_POOL_ALLOCATOR",
"value": 1
}

REWIRELZER EKS 15/

ENBFRETCETRRETE | &1 EKS L (.yaml, json ) WERAEE, UTEENRBRER
£ squeezenet-service WERB/MEN . BT HAMBEMI args MiwO S , MRETELNBN-EE
AKX,

containers:
- name: squeezenet-service
image: 999999999999.dkr.ecr.us-east-1.amazonaws.com/beta-mxnet-inference:1.4.0-
py3-gpu-build
command:
- mxnet-model-server
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args:
- --start
- --mms-config /home/model-server/config.properties
- --models squeezenet=https://s3.amazonaws.com/model-server/models/
squeezenet_vl.1/squeezenet_vl1.1.model
ports:
- name: mms
containerPort: 8080
- name: mms-management
containerPort: 8081
imagePullPolicy: IfNotPresent
env:
- name: AWS_REGION
value: us-east-1
- name: OMP_NUM_THREADS

value: 36
- name: TENSORFLOW_INTER_OP_PARALLELISM
value: 0

- name: KMP_AFFINITY

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

value: 1

ERDBERT , B4R MKL ATRELF4E R R, HEZEA MKL TensorFlow HiRE L FHFEE

= .

- name: TF_DISABLE_MKL

value: 1
- name: TF_DISABLE_POOL_ALLOCATOR
value: 1
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AWS SRE %3] Containers FHY &4

ZEEAWS BREFZE, FNAWS FF , BAUZRT TN REASHEZEHBREALNERMHY
BERBAEROMMLEY,

Z2ENFHEHEE AWS IRE, SEHEEXFEBERNZNZ2UNSPHNREM !

« ZRE — AWS ARRFE AWS ZHIEIT AWS IRZFWEREN, AWS ERZREATULRLEA
RS . FERNAWS EMTRIEA TR ERATRIEN -2 , BE=AFITHTEHURNBIERNEZL
MENRME, BT HERT Deep Learning Containers FIEMitXI , TSR R ENIT XX 2 BISETE A
HAWSAWS B RS -

DKL - BHNREREEAN AWS RSRE, EEFENEMRRNT , SFREVBIERIER
. BRANERUREREREMR.

AR TR BY IR T MR 6EF Deep Learning Containers RN AR B REEE, UTEBEER T
T WAL & Deep Learning Containers SISRMBH LR LM EM B IR, ExEFEI WAEAHA AWS
PR 55 SR #5 Bh 42 U5 43 MR 37 #8289 Deep Learning Containers &R

EXEZELR , 3% Amazon EC2 FlIZ 4. Amazon ECS Fiy% 4. Amazon EK S iy %4 1L
R 5#p &4 SageMaker.

£

« AWS JRE %3] Containers F BB R

« AWS REZF I BE=FH S MM [EEE Deep Learning Containers
+ Dee AWS p Learning Containers K9 % 12 715 F IR %

« AWS JRE %3] Containers B &M R

« AWS JRE %3] Containers FHI3# 4%

« AWS JRE %3] Containers FHEMEREZ S

AWS SRE 33 Containers FHEIER P

PEFEEE AWS 238518 F5E B FDee AWS p Learning Containers PRy Bk iE R, A& R
FTik AWS |, AR ETATE A BN S RERMZEM AWS Cloud, BAREFNIEEEILERZEH L
WABRHES, BEATEMERN AWS BF WEL2EBENEERETES. EXRBERLMNESESR ,
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https://aws.amazon.com/compliance/shared-responsibility-model/
https://aws.amazon.com/compliance/programs/
https://aws.amazon.com/compliance/services-in-scope/
https://aws.amazon.com/compliance/services-in-scope/
https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/ec2-security.html
https://docs.aws.amazon.com/AmazonECS/latest/developerguide/security.html
https://docs.aws.amazon.com/eks/latest/userguide/security.html
https://docs.aws.amazon.com/sagemaker/latest/dg/security.html
https://docs.aws.amazon.com/sagemaker/latest/dg/security.html
https://aws.amazon.com/compliance/shared-responsibility-model/
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BSRBERAENRE, EXBMNBERFIEE , i55H AWS Security Blog £# AWS Shared
Responsibility Model and GDPR &M &,

HFHFERPEHN , RNBUERP AWS Ik EUEHEH AWS IAM Identity Center 5 AWS Identity

and Access Management (IAM) RENMNAAF ., X# , SMNAFRRESETEHIEFRIMENR,

BITEEWEBIUT AR HIE -

s NEBNMNKFERZESHRIE (MFA ),

- £/ SSL/TLS ERFEF. AWS HBAERFEA TLS 1.2, BIWEA TLS 1.3,

- EAIRE API MAFESI A& AWS CloudTrail,

- £/ AWS MEBHRRARUREFHAERINRSZH AWS BRF.

- HFASRIEERERS (HIW Amazon Macie ) , EBE BT RIMRI FE7E Amazon S3 HHY R

- WMREE AWS BR G HITRED API #THENFELT FIPS 140-2 BRI MZEER | EFEA
FIPS i R BXTHAMN FIPS MRMEZEER , B5H (EEKIBEELERAL (FIPS) 5 140-2
R o

BAVBEZIBVET RV AREERBRBELE (NEEFWE FH M4t ) RARSHEHERNXAE
B (WMBHFEER) ., XBEREHEZEH A, API 5 SDK AWS RS #H AWS Deep Learning Contain
AWS CLl ers i HMAEEN, FATEVNHREREAXANEAFTER G ANTARERTEAT
ITRFZWHEE. MRERATRSFREMNL |, BB WEFTEERNUFITEFIEE R RBIEX ZR
SERMER,

AWS REZFIBB[HPHF M MiE[EEE Deep Learning Containers

AWS Identity and Access Management (IAM) AWS BRSs AJ#HEBIEE R 22 3R 53 AWS BRI 78]
PR, 1AM BB G EEI# A H#HTEHRRIE (BF ) RN (BNR ) FRAREZIBZHER. B9
LAGER IAM AWS RS , TEXSHA TR,

BEXBHMBRAEENEZELR , 5560 Amazon EC2 B G FiFRIEE, Amazon EC S I &4 H1h
FEE, TS5 EKS WEMAMTHREE  SURITSHNSHMFRIEE , URITSHHNSHMIERE
¥ SageMaker,

B
- FREHHRITEHRRIE
- FRAXKBEER
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https://aws.amazon.com/compliance/data-privacy-faq
https://aws.amazon.com/blogs/security/the-aws-shared-responsibility-model-and-gdpr/
https://aws.amazon.com/blogs/security/the-aws-shared-responsibility-model-and-gdpr/
https://aws.amazon.com/compliance/fips/
https://aws.amazon.com/compliance/fips/
https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/security-iam.html
https://docs.aws.amazon.com/AmazonECS/latest/developerguide/security-iam.html
https://docs.aws.amazon.com/AmazonECS/latest/developerguide/security-iam.html
https://docs.aws.amazon.com/eks/latest/userguide/security-iam.html
https://docs.aws.amazon.com/sagemaker/latest/dg/security-iam.html
https://docs.aws.amazon.com/sagemaker/latest/dg/security-iam.html
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« IAM 5 Amazon EMR &4 H

£ 50T S0 WIUE

BOBIIRE AWS FASMEIERFNAR. BXT IAM AR BHEETE AWS KRBT
IAM Be3TEHARIE (B2FAWS ),

B ERABEY & MRRENEREIL AWS BRE 518K, AWS IAM Identity Center ( IAM Identity
Center ) AF, ORISR SEFE MUK EN Google = Facebook ERMEKE & 178 =G,
LUK EBRERN , SFNEERALGER IAM S8BT BHKESRIE. HIREMAKSIHR AWS
i, R EREDE— 1A,

BFBEHNAPER | EALIEF AWS Management Console 2 AWS 5RITF, BXBEZFNEZER
AWS |, S (AWS &3 AFEmR) PR AEZEE AWS KF W,

WMRIE AWS BURIBF IR, W& AWS RERATT R EH (SDK) Man w170 (CLI) , MEERE
MERNBERBITIMBLEE, MRETFTER AWS TE , NXTMECEFRER, BXRERAHEENFER
TEBBERNEZEE , SR IAM AFERFHNEE AWS APl B3R,

TiFEAARERRIESZE , BUEEERHEMZLER, flin, AWS BNUEFEAZESHRIE
(MFA) RREKFHN LM, ETHREZEER , 55H (AWS IAM Identity Center A1/ FHZ
EHHRIERN (IAM AFER) FHNE AWSHERAZESHEIE (MFA)

AWS K F root FiF°

BIZEf AWS Ik, BEXBER—NMNEBREN , ZEOUTUATLLRAKS FHMERR AWS RS ME
Ro L H DI AWS IKF root B, R GIERIK P Bt 62 F A9 B8 R 44 3t ik RN 23 48 & S BN AT 15 )
ZH M, BARWESEERRAFNITERRES. RPFBRAFZIE | FAERXERIERRKITRIE
RPEBRITHES. BXFEECURAFSHERNESHNERIIE , B2H (AM AFERE) F
MEERASEIENES.

IAM AP B4

| AM A 7= B8 AWS Ik RSN NARMEARFEARERRNE G, ETERNERT , RINBWE
RGeS EIE  MARGEZERSKHFIL (WEBNEHEESR ) WIAMAF, B2 , IREF-ERE
MEAZRFERBZIELUR IAM AP , BUERRIBRZRHA, BXESEE , H2H (AM AFE
M) P N TREERHEUENEAZ S ERRRE R EH,
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https://docs.aws.amazon.com/signin/latest/userguide/how-to-sign-in.html
https://docs.aws.amazon.com/IAM/latest/UserGuide/reference_aws-signing.html
https://docs.aws.amazon.com/singlesignon/latest/userguide/enable-mfa.html
https://docs.aws.amazon.com/singlesignon/latest/userguide/enable-mfa.html
https://docs.aws.amazon.com/IAM/latest/UserGuide/id_credentials_mfa.html
https://docs.aws.amazon.com/IAM/latest/UserGuide/root-user-tasks.html
https://docs.aws.amazon.com/IAM/latest/UserGuide/id_users.html
https://docs.aws.amazon.com/IAM/latest/UserGuide/best-practices.html#rotate-credentials
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IAM AR —NMEE—H IAM AR BB, BFEEREANEHESR., BUFERAR—XIHERZN
BAFRIEENR. MEEXERAF , FRATUERMERR AN, flin , BuEEE -8R
IAMAdmins B94E |, R ZA R FRUEE IAM &R,

RPREAeTE. AFE—5ENMARINARFXE  MAGSHEILFTECNEAARA. AFE
BRANKHEILE L MAGRHKNEILE. ETRESER , 558 (AM AFiERE) PHMA 612
IAM AP (MARAE ).

IAM B

| AM AERENBERTRENR AWS IKF W& M., ERLUT IAM AR , EEREARTXEK, &7
LA AWS Management Console @I Y A EFIReTEE IAM B, SR LUEIFA AWS CLI 5
AWS API RERFEAEEN URL RRAAR, EXEABEBNEFENESEER , E5H (IAM AR
EE) FREA IAM A6,

BB EIER IAM SEEUNTERTRER !

- REAFHE - ZERREFHIENR , BUEAGHNABGENNR. HREFHHTHHRIE
i, ZENEAGEXBKARRFALAGELHNNER. BXKESARINAGHEES , ES
5 IAM AF1ER) PMAIE=S 5O RMHMCIEAE®. MREMEA IAM Identity Center , NEER
ENRE, NEEEHENBOERTHORIESAIUBRBAZ , IAM Identity Center F X RES IAM
FHABHEXEK. BXNRENEE , 56 (AWS IAM Identity Center FAF 18R ) RE,

o et IAM AFPIGE - IAM AFAEA IAM AFSAR | LERRESHNEBEESHTERE.,

- BIKFER - B UER IAM U AT ARKSPHENA (AIEER ) HEENIKS R HE
Ro ABRRFEKFIHRENBEHNEESFR, B2 , I TELRR AWS RS , B LU RSB ZH
MEFR (MAREAACENIRE ), ETHRATEKFHTRANACGNETRRNER ZRNE
Bl , BEZHE (IAM BFERE) B/ 1AM RV EEIK - F IR E.

- BRSFIHR — BL AWS RS FRAHEAM AWS BRSRSPHITIEE. il , SEBERNMRS F#HITAE
At | ZRFEERXE Amazon EC2 Hiz1T AR FHE Simple Storage Service (Amazon S3) H
FRENR, REATRSEAREAANEENNER, EARSACKFERARSHEXASBRNITIIR
(=

- BRIHELE (FAS) — HEEA IAM AR A BEFRITRER AWS , BHEMAEZIRA. FH
HERSE , BAgESRMT—MNRE , ARLBREEHMERESPE3 S — M. FASERRBA
ZREANRIAKR AWS R B T ERFSAHIFERHER, AWS RSREYRZSKEFEESH i
AWS BES REBEBRREFRETRNERN , T 2% H FAS R, EXRERT , BUMEFRT
XFMRENNR, BXAKH FAS BRINWREEFE , BSREXTRSE,
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https://docs.aws.amazon.com/IAM/latest/UserGuide/id_groups.html
https://docs.aws.amazon.com/IAM/latest/UserGuide/id.html#id_which-to-choose
https://docs.aws.amazon.com/IAM/latest/UserGuide/id.html#id_which-to-choose
https://docs.aws.amazon.com/IAM/latest/UserGuide/id_roles.html
https://docs.aws.amazon.com/IAM/latest/UserGuide/id_roles_use_switch-role-console.html
https://docs.aws.amazon.com/IAM/latest/UserGuide/id_roles_use.html
https://docs.aws.amazon.com/IAM/latest/UserGuide/id_roles_create_for-idp.html
https://docs.aws.amazon.com/singlesignon/latest/userguide/permissionsetsconcept.html
https://docs.aws.amazon.com/IAM/latest/UserGuide/access_policies-cross-account-resource-access.html
https://docs.aws.amazon.com/IAM/latest/UserGuide/access_forward_access_sessions.html
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- BSAE - RSALERSAREELNIKS PRITREM D RN IAM BE, 1AM EE R ATLE
IAM FEI2, BRABBRESACR,. BXESER , 28 (AM AFERE) 9 6IER AWS R
SERRENEE,

- REHEXAG-BRFHEXACRE—MERSHEXEKNESAR. AWS BFRSATURARKER
TRENERG, RESHEXACHINELZND AWS IKF |, FBERARSFE. IMMEBEBRTUES
B EEmERSHEXAENIR,

« £ A@@ mazon EC2 LIZ1THNARERF — SR LAEA IAM AREEE EC2 Kfl LE1TH A H
AWS CLI 2 AWS API FRE R ARFHIGRHER, XL TE EC2 RflhFHILRAIZEH. EM
EC2 iflo Bt AWS BEHAFEHAHEAMEBNAREER , BFEE QM MBI ZEHIR K HIE B X
#, PIBEXHIESAE , HEEC2 KHl LETHRFEBRBIRNEIL. EXEZER , BS
5 <IAM AP PHER IAM A5 Amazon EC2 £4l Eiz1TH N BREFZ TR,

BETREER AV ABER IAM AP, E3HIAM AP SRR 62 1AM A6 (ITER
F)e

f5E F SR = 1 )

SEE L AWS B o2 R EM IS AWS SO A RKZHFH RN, KEREPH -
XRAWS | SEHFHHERXEN , ERELENR, AWS EEEA (AP, root AFHAGS
H ) RHERTAERXLERE, KEFHRRBERATERELER, KSBERMKELL JSON X4
By AWS FERF#EEH. BX JSON KB XENEMINNBTNESEE , HSH IAM AFEEHH
JSON ZREEHEN

EERWLER AWS JSON REERIEEHEARIBEMF L, BR2E , BNEETUNT LR FERITER
&, ARIEMHAZRHETHIT,

RABRT , AFNARKRANR, ERTFAPNAERFENTRENKER , IAM EER T 02
IAM KR, EERABETUAEAEMMIAM K , BRAIURABE,

IAM ZRBEE IREMINPR , o FAEFERAMA S ZHITRE, Bl , RREFE—NAYF iam:GetRole
BENKRE, WA ZERRHN AP M AWS Management Console AWS CLI, = AWS APl SRER& &

B .
ET BRI RS

ETEMOHNRBEEAUMMESHS (W0 IAM AP, AFRASAE ) B9 JSON IUPRFRE XY, XLEREL
BHAFMARTEMPRAE T XL RRTHLRE, ETHRNMEET SHNEKRE , ES5H
CIAM A FPER) VA1 IAM REE,
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https://docs.aws.amazon.com/IAM/latest/UserGuide/id_roles.html
https://docs.aws.amazon.com/IAM/latest/UserGuide/id_roles_create_for-service.html
https://docs.aws.amazon.com/IAM/latest/UserGuide/id_roles_create_for-service.html
https://docs.aws.amazon.com/IAM/latest/UserGuide/id_roles_use_switch-role-ec2.html
https://docs.aws.amazon.com/IAM/latest/UserGuide/id.html#id_which-to-choose_role
https://docs.aws.amazon.com/IAM/latest/UserGuide/id.html#id_which-to-choose_role
https://docs.aws.amazon.com/IAM/latest/UserGuide/access_policies.html#access_policies-json
https://docs.aws.amazon.com/IAM/latest/UserGuide/access_policies_create.html

AWS REZ] R FRARER

ETESHNRBALR -SARNARKEREERRE, NRREEERAZNAS, ARAEH, &
ERERIDIVRRE  BULUREMMBTNS IS, BANMAE AWS KF, HERBEE AWS
REXRBNEFREERE. BET7THNAERE XN RBNANBRRE CEETIER  FSH IAM AFE
AP ERENREENERER < RFITEE,

BT R KM

ETHRAVKEE M MNE R R JSON KRB, ETRRNKRENRESHE IAM BEEEREN
Amazon S3 FEREKR, EXFETHRNRBHRS T , RSEE R JLMER SIREHIIHE R
FREVEE . XN THEERM IR TIR , REEE IS E A SN 2R RINAT LR AR EF LARMN
THIT, BUFEETRENRBEPEEEE, ZEEATUEEKS, AR, A2, KSR/ AWS

e

ETRFNRERNM T ZRSFHRNKERKE, ETREETRRNKBEHERM IAM P AWS EX
B

HEEFIF]&R (ACL)

EEFIFIR (ACL ) EHBLEE (KFARA, AFRAE ) ARLARK. ACL SETHIRAEK
BEREL , REEMTEEM JSON R,

Amazon S3 #l Amazon VPC Fi2 X ACL WAREZ ="l AWSWAFETH#EX ACLNEZER ,
EZ# (Amazon Simple Storage Service FF X A R 1ERE) PR FRIES|FIFE (ACL) B,

HREgRE
AWS ZFHMAAE R REERE, XERBRBTLREEE ANKBERERER TFHRANR.

- RRLA : NRLAAR-NERBE, AT REETSORERBALN IAM X4 (1AM BF A
&) BFHNRANR, BANXTHRENRLR. SEEZRNREXEET H 0K RENRD
RHIRE, & Principal PEEAFHALHNETRRNRBEFZINRLRRH F—-TUREHH
EXELFBEZAT. BRANRLANEZFEE , 28 (AM AFEE) /Y IAM EER R RIL
5o

- FRSEFIZKRE (SCP)-SCP 2 JSON Kkt , ATIEEHRANALR LN (OU) WHRANRE, AWS
Organizations AWS Organizations 2 —HH FXEMN LW IHENS AWS K- H#HToANMEFE
BHRS. MREALNBHTAIEIIEE , WX EZ 2 50K F B RS 15 H5K B (SCP), SCP
BREIK AMKF FEVSE(R (BESN AWS IKF B A PSR4 ) BWIPR, Bk Organizations 1 SCP iy
BZEE , B3 (AWS Organizations A6/ FH SCP B TIEFRE,

- RERE - AERBREYTUREARANACIRESAF RGN SFENEASHARNESRER
B, £RSFENNREAFIACHETENNEBANXERBHRE, NREALREETRIREN
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https://docs.aws.amazon.com/IAM/latest/UserGuide/access_policies_managed-vs-inline.html#choosing-managed-or-inline
https://docs.aws.amazon.com/IAM/latest/UserGuide/reference_policies_elements_principal.html
https://docs.aws.amazon.com/AmazonS3/latest/dev/acl-overview.html
https://docs.aws.amazon.com/IAM/latest/UserGuide/access_policies_boundaries.html
https://docs.aws.amazon.com/IAM/latest/UserGuide/access_policies_boundaries.html
https://docs.aws.amazon.com/organizations/latest/userguide/orgs_manage_policies_about-scps.html

AWS REZ] R FRARER

Kb, E—URBPHNEXNELFEEAT. AXEZER , H2H (AM AFER) PH21ER
%O

S REERE

SN RBEWRBEEA T —MERE , ERORREMERNELIRE, ETHRESRSHREEER
W AWS BERBAWER , F5H IAM AP BTN ERBITEEE,

IAM 5 Amazon EMR &4 {4

&I BL AWS Identity and Access Management 5 Amazon EMR —2HREXHF., AWS &BIR.
BA, ACNER, LT REIXLRFNA® A EHLE AWS BRS.

BXE IAM 5 Amazon EMR £ &6 FANEZEER , 5 H Amazon EMR FJAWS Identity and Access
Management,

Dee AWS p Learning Containers = #4 % 2 F£ F 5R BR

YREY D AWS eep Learning Containers R SETE, BxkEENEER |, 25 GPU EEMME1L,
4542 Amazon EC2, %1 Amazon EC S, ¥# Ama zon EKS F1¥%# Amazon SageMaker Studio,

£ A% 5 BR iR

AWS FAZEFRBRNEAGERESEINNAZFFRENBESNHENTE, RINEXEFN Dee AWS
p Learning Containers g T EABIBEWRETIGE , UEEHHE THEFNERABRAESREKHXK
B, BIANER T , Deep Learning Containers B £ A 15N BRERAL T USRS, B LB ERH IR
B, WRESEAERBERRER,

Dee AWS p Learning Containers WERABERIRERQWER TAENKM ID, ER, ERERE, B
EKAER Python kA, AWS LI BB THIENSH4aE,

T2 EIREAXRBFFAEANDTNERS . T2REIREEXRBTRNEMES.

ERREHERAEREL , HIFOPT_OUT_TRACKINGHEZEIZE R true,

OPT_OUT_TRACKING=true
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https://docs.aws.amazon.com/IAM/latest/UserGuide/access_policies.html#policies_session
https://docs.aws.amazon.com/IAM/latest/UserGuide/access_policies.html#policies_session
https://docs.aws.amazon.com/IAM/latest/UserGuide/reference_policies_evaluation-logic.html
https://docs.aws.amazon.com/emr/latest/ManagementGuide/emr-plan-access-iam.html
https://docs.aws.amazon.com/emr/latest/ManagementGuide/emr-plan-access-iam.html
https://docs.aws.amazon.com/dlami/latest/devguide/tutorial-gpu.html
https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/monitoring_ec2.html
https://docs.aws.amazon.com/AmazonECS/latest/developerguide/ecs-logging-monitoring.html
https://docs.aws.amazon.com/eks/latest/userguide/logging-monitoring.html
https://docs.aws.amazon.com/sagemaker/latest/dg/sagemaker-incident-response.html

AWS REZ] R FRARER

R R IR R

{$£ Fi % — 75 Dee Amazon SageMaker AWS p Learning Containers A g38% , SageMaker F BAfF U £
WERTHIFEURS AWS REFIBRBHNRE, BIABERT , Dee AWS p Learning Containers B
BE R R ERAL FIEFIRA . B A LAESIE Amazon SageMaker i 2 B B U 2% B LUBE S S A E =R
BRERo

Dee AWS p Learning Containers By fERRERS K ESZ ] ID. ModelServer &
¥ ErrorType. ModelServer X ZAFErrorCode. AWS &£ i2F TIZEW It THEMI S 408,

TLRERREEXEABNEHANDEONER. TAKERREEXBTENEHMBESR,
ERREHBERRLE , BH0PT_OUT_TRACKINGIEZTERE Ntrue,

OPT_OUT_TRACKING=true

BAT HE SR AR A AR B 52 FR 15 50 R R
FEXREU TERRA :

* TensorFlow 1.15
» TensorFlow 2.0
* TensorFlow 2.1
+ PyTorch 1.2

* PyTorch 1.3.1

» MxNet 1.6

BRBANNEZFBRNV TR |, EZREZESupport BUR,

BRBMNBUEMBZEFEN Deep Learning Containers , {8 ZiEFI1R i £ AiX LAEZRH Deep Learning
Containers BB RIRER , B IFOPT_OUT_TRACKINGHREZEIREN true , RARFEABEXAOSR
RERANATRSHEA

- Wo% EC2 HEXAAR

- Amazon ECS BEXAOR

- WE# EKS BEXAOR
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https://github.com/aws/deep-learning-containers/blob/master/available_images.md#sagemaker-framework-containers-sm-support-only
https://docs.aws.amazon.com/dlami/latest/devguide/deep-learning-containers-ec2-tutorials-custom-entry.html
https://docs.aws.amazon.com/dlami/latest/devguide/deep-learning-containers-ecs-tutorials-custom-entry.html
https://docs.aws.amazon.com/dlami/latest/devguide/deep-learning-containers-eks-tutorials-custom-entry.html

AWS REZ] R FRARER

AWS SRE % T] Containers &M 36 F

ERBANEARITRIN—EBD , E=ZFFITIINRSHZEHEMN AWS SR TIRE, BXIZENEHN
THRIMNEE , 1§55 Amazon EC2 FIEMMRIE, Amazon EC S FWEMMRIE, A mazon EKS W&
AR UE RN S B S M UE SageMaker,

AXBESAHHEEAN AWS BE5IE , HSHEAMITRII S HEEMHAWSAWS RS EEM
itil, BX—BES , FSHAWS SRt HAWS,

BRI AER TEHE=ZAFITIRE AWS Artifacte BXEZER , BSRE Artifact F FEIREE AWS
Ar o

i

&£ £ A Deep Learning Containers BB EM BT EBUR T LN BFEBNHRE., RLARANEMNBIRAR
ERMERMEM, AWS R TUTRFERBEZAESHMML

« ZEMEEHMEREANTIERE - XEBBEMITCTREZESRT , HEHRTE AWSLEHBETZ
SHMEMMENEEIRENS R,

« AWS £ HRIRAWS — L THEERNERmE T ER TEMENTLMAERX,

- EFAWS Config 7 & A R 35 F B ITE %R — 1% AWS Config RS IFEEN R REEES K
BELRENIBRE, TLIESHEHIZEMR,

« AWS Security Hub— It AWS RE AT £HE THRENZTSIRAE AWS | BEEREREHFARLTIL
FRAEMRESRE,

AWS SRE %3] Containers F Y38 M

AWS £IRER R 2R S5 AWS XEMATAXMEN, AWS KRS /NI ERENREN A
X, XETAXBIREE, SFHENSENROMNERE, MATAX , BULUEITRREETH
X2 ELHhiiit BRI AR EBNNARFNREE, SEENENRSNREFOLEMIZEML
ATAXEEESHTAYE. REMENATYT B4,

BXAWS XEMAAXMNESEE , BSRHAWS £REM R,

EXREWTXEFENBTFEHENZOERNIIENEES |, 55 Amazon EC2 REYEM ., Amaz on
EKS RS8R S A5, SageMaker
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https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/compliance-validation.html
https://docs.aws.amazon.com/AmazonECS/latest/developerguide/ecs-compliance.html
https://docs.aws.amazon.com/eks/latest/userguide/compliance.html
https://docs.aws.amazon.com/sagemaker/latest/dg/SERVICENAME-compliance.html
https://docs.aws.amazon.com/sagemaker/latest/dg/SERVICENAME-compliance.html
https://aws.amazon.com/compliance/services-in-scope/
https://aws.amazon.com/compliance/services-in-scope/
https://aws.amazon.com/compliance/programs/
https://docs.aws.amazon.com/artifact/latest/ug/downloading-documents.html
https://docs.aws.amazon.com/artifact/latest/ug/downloading-documents.html
https://aws.amazon.com/quickstart/?awsf.quickstart-homepage-filter=categories%23security-identity-compliance
https://aws.amazon.com/compliance/resources/
https://docs.aws.amazon.com/config/latest/developerguide/evaluate-config.html
https://docs.aws.amazon.com/securityhub/latest/userguide/what-is-securityhub.html
https://aws.amazon.com/about-aws/global-infrastructure/
https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/disaster-recovery-resiliency.html
https://docs.aws.amazon.com/eks/latest/userguide/disaster-recovery-resiliency.html
https://docs.aws.amazon.com/sagemaker/latest/dg/disaster-recovery-resiliency.html

AWS SREZI A FEARIERE
AWS SEE =T Containers PRV EMZEZ 2

Dee AWS p Learning Containers fE#iZ L 2B S# EC2, Amazon ECS, Amazon EKS iz
%1% SageMaker, BEXEZELR , HS 1 Amazon EC2 R ERM &ML S, Amazon ECS FHIE
fitiZ e < 2. Amazon E KS H#Y E i 1%t % & 0 5 #h iy B iR E R £ SageMaker,
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https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/infrastructure-security.html
https://docs.aws.amazon.com/AmazonECS/latest/developerguide/infrastructure-security.html
https://docs.aws.amazon.com/eks/latest/userguide/disaster-recovery-resiliency.html
https://docs.aws.amazon.com/eks/latest/userguide/disaster-recovery-resiliency.html
https://docs.aws.amazon.com/sagemaker/latest/dg/infrastructure-security.html

AWS REZ] R FRARER

REF I BRI RITULEA

BEENRBEVSEFIER, EMEMMN AWS IRSHEN Dee AWS p Learning Containers # & #TAR A
B8,

® Note

M PyTorch 1.10 # Tensorflow 2.7 F7F#& , CPU 1 GPU Deep Learning Containers A
EC2. ECS Ml EKS &M X, SageMaker

BIEZRREZT] Containers

TensorFlow

+ AWS 5& B F TensorFlow 2.13 B Deep Learning Containers ( #2i)|7f /5 SageMaker ) : 2023 £ 8
A7H

« AWS 5& B F TensorFlow 2.13 B Deep Learning Containers ( ##fFF /5 SageMaker ) : 2023 £ 8
A8H

« AWS 5&f F TensorFlow 2.13 B Deep Learning Containers ( £ EC2, ECS #1 EKS Eill%k )
2023 7 A 19 H

+ AWS 5@ F TensorFlow 2.13 B Deep Learning Containers ( £ EC2, ECS # EKS E#1T#t
) 202348 A3 H

« AWS 5& B F TensorFlow 2.12 B Deep Learning Containers ( ##fFF /5 SageMaker ) : 2023 £ 5
A 18 H

+ AWS 5& B F TensorFlow 2.12 B Deep Learning Containers ( £ EC2, ECS # EKS E#1T#t
) :2023F 5 8 13 H

« AWS 5& B F TensorFlow 2.12 B Deep Learning Containers ( #2i)|7F /5 SageMaker ) : 2023 £ 4
A 11 H

« AWS 5&f F TensorFlow 2.12 By Deep Learning Containers ( £ EC2, ECS #1 EKS Eill%k )
2023 £ 3 A 23 H

« AWS 5@ F TensorFlow 2.11 B Deep Learning Containers ( #Zi)|7F J§ SageMaker ) : 2023 £ 1
A 10 H

+ AWS 5& i F TensorFlow 2.11 B Deep Learning Containers ( #I2FF /5§ SageMaker ) : 2022 £ 12
A5H
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https://aws.amazon.com/releasenotes/deep-learning-containers-tensorflow-2-13-training-sagemaker/
https://aws.amazon.com/releasenotes/deep-learning-containers-tensorflow-2-13-training-sagemaker/
https://aws.amazon.com/releasenotes/deep-learning-containers-tensorflow-2-13-inference-sagemaker/
https://aws.amazon.com/releasenotes/deep-learning-containers-tensorflow-2-13-inference-sagemaker/
https://aws.amazon.com/releasenotes/deep-learning-containers-for-tensorflow-2-13-training-ec2-ecs-eks/
https://aws.amazon.com/releasenotes/deep-learning-containers-for-tensorflow-2-13-training-ec2-ecs-eks/
https://aws.amazon.com/releasenotes/deep-learning-containers-tensorflow-2-13-inference-ec2-ecs-eks/
https://aws.amazon.com/releasenotes/deep-learning-containers-tensorflow-2-13-inference-ec2-ecs-eks/
https://aws.amazon.com/releasenotes/aws-deep-learning-containers-for-tensorflow-2-12-inference-on-sagemaker/
https://aws.amazon.com/releasenotes/aws-deep-learning-containers-for-tensorflow-2-12-inference-on-sagemaker/
https://aws.amazon.com/releasenotes/aws-deep-learning-containers-for-tensorflow-2-12-inference-on-ec2-ecs-and-eks/
https://aws.amazon.com/releasenotes/aws-deep-learning-containers-for-tensorflow-2-12-inference-on-ec2-ecs-and-eks/
https://aws.amazon.com/releasenotes/aws-deep-learning-containers-for-tensorflow-2-12-training-on-sagemaker
https://aws.amazon.com/releasenotes/aws-deep-learning-containers-for-tensorflow-2-12-training-on-sagemaker
https://aws.amazon.com/releasenotes/aws-deep-learning-containers-for-tensorflow-2-12-training-on-ec2-ecs-eks/
https://aws.amazon.com/releasenotes/aws-deep-learning-containers-for-tensorflow-2-12-training-on-ec2-ecs-eks/
https://aws.amazon.com/releasenotes/aws-deep-learning-containers-for-tensorflow-2-11-training-on-sagemaker
https://aws.amazon.com/releasenotes/aws-deep-learning-containers-for-tensorflow-2-11-training-on-sagemaker
https://aws.amazon.com/releasenotes/aws-deep-learning-containers-for-tensorflow-2-11-inference-on-sagemaker/
https://aws.amazon.com/releasenotes/aws-deep-learning-containers-for-tensorflow-2-11-inference-on-sagemaker/

AWS REZ] R FRARER

AWS &R T TensorFlow 2.11 # Deep Learning Containers ( 7£ EC2, ECS #l EKS tH17#
1) 20225 12 B 5H

AWS & T TensorFlow 2.11 # Deep Learning Containers ( 7£ EC2, ECS #] EKS L% )
2022 £12 A 5 H

AWS &R TF TensorFlow 2.10 #J Deep Learning Containers ( #¥F 5§ SageMaker ) : 2022 £ 9
A 30 H

AWS & B F TensorFlow 2.10 B Deep Learning Containers ( 3%)II7F /5 SageMaker ) : 2022 £ 9
A 30 H

AWS &R T TensorFlow 2.10 # Deep Learning Containers ( 7£ EC2, ECS #l EKS LtH1T#
1) : 2022459 H15H

AWS i& AT TensorFlow 2.10 #9 Deep Learning Containers ( £ EC2, ECS # EKS kil ) :
2022 F£5 A 19 H

AWS TensorFlow 2.9 i Deep Learning Containers ( #¥2F 5 SageMaker ) : 2022 £ 6 A 18 H

AWS TensorFlow 2.9 ik Deep Learning Containers ( £ EC2, ECS #l EKS L#{T#E ) : 2022
F6 H18H

AWS TensorFlow 2.9 ik Deep Learning Containers ( ¥Z5il7f & SageMaker ) : 2022 £ 6 B 13 H

AWS TensorFlow 2.9 ik Deep Learning Containers ( £ EC2, ECS # EKS kiJII% ) : 2022 £ 5
A 19 H

AWS TensorFlow 2.8 iR Deep Learning Containers (SageMaker) : 2022 & 3 A 22 H

AWS &R T TensorFlow 2.8 By Deep Learning Containers ( EC2, ECS #l EKS ) : 2022 £ 3 A
22 H

AWS TensorFlow 2.7 kR Deep Learning Containers (SageMaker) : 2022 £ 3 A 22 H

AWS & A T TensorFlow 2.7 #9 Deep Learning Containers ( EC2, ECS #1 EKS ) : 2021 £ 12 A
15 H

AWS TensorFlow 2.6 kX Deep Learning Containers : 2021 & 9 B 24

AWS TensorFlow 2.5 lREF SR8 : 2021 £7 A1 H

AWS TensorFlow 2.4 lREF ] B88 : 2021 £3 A 15 H

AWS TensorFlow 2.3 lix Deep Learning Containers : 2021 & 3 A 15

AWS 7 CUDA 11.0 B TensorFlow 2.3 iR Deep Learning Containers : 2020 £ 10 A 15 H
AWS TensorFlow 2.3 ki Deep Learning Containers : 2020 £ 8 A 7

AWS E AT TensorFlow 2.2 BREF SR8 : 2021 £3 A 15 H

AWS i CUDA 10. TensorFlow 2 BY 2.2 Bk Deep Learning Containers : 2020 £ 7 A 24 H

BIEZRE ST Containers 165


https://aws.amazon.com/releasenotes/aws-deep-learning-containers-for-tensorflow-2-11-inference-on-ec2-ecs-and-eks/
https://aws.amazon.com/releasenotes/aws-deep-learning-containers-for-tensorflow-2-11-inference-on-ec2-ecs-and-eks/
https://aws.amazon.com/releasenotes/aws-deep-learning-containers-for-tensorflow-2-11-training-on-ec2-ecs-and-eks/
https://aws.amazon.com/releasenotes/aws-deep-learning-containers-for-tensorflow-2-11-training-on-ec2-ecs-and-eks/
https://aws.amazon.com/releasenotes/aws-deep-learning-containers-for-tensorflow-2-10-inference-on-sagemaker/
https://aws.amazon.com/releasenotes/aws-deep-learning-containers-for-tensorflow-2-10-inference-on-sagemaker/
https://aws.amazon.com/releasenotes/aws-deep-learning-containers-for-tensorflow-2-10-training-on-sagemaker/
https://aws.amazon.com/releasenotes/aws-deep-learning-containers-for-tensorflow-2-10-training-on-sagemaker/
https://aws.amazon.com/releasenotes/aws-deep-learning-containers-for-tensorflow-2-10-inference-on-ec2-ecs-and-eks/
https://aws.amazon.com/releasenotes/aws-deep-learning-containers-for-tensorflow-2-10-inference-on-ec2-ecs-and-eks/
https://aws.amazon.com/releasenotes/aws-deep-learning-containers-for-tensorflow-2-10-training-on-ec2-ecs-and-eks/
https://aws.amazon.com/releasenotes/aws-deep-learning-containers-for-tensorflow-2-10-training-on-ec2-ecs-and-eks/
https://aws.amazon.com/releasenotes/aws-deep-learning-containers-for-tensorflow-2-9-inference-on-sagemaker/
https://aws.amazon.com/releasenotes/aws-deep-learning-containers-for-tensorflow-2-9-inference-on-ec2-ecs-and-eks/
https://aws.amazon.com/releasenotes/aws-deep-learning-containers-for-tensorflow-2-9-inference-on-ec2-ecs-and-eks/
https://aws.amazon.com/releasenotes/aws-deep-learning-containers-for-tensorflow-2-9-training-on-sagemaker/
https://aws.amazon.com/releasenotes/aws-deep-learning-containers-for-tensorflow-2-9-training-on-ec2-ecs-and-eks/
https://aws.amazon.com/releasenotes/aws-deep-learning-containers-for-tensorflow-2-9-training-on-ec2-ecs-and-eks/
https://aws.amazon.com/releasenotes/aws-deep-learning-containers-for-tensorflow-2-8-on-sagemaker/
https://aws.amazon.com/releasenotes/aws-deep-learning-containers-for-tensorflow-2-8-on-ec2-ecs-and-eks/
https://aws.amazon.com/releasenotes/aws-deep-learning-containers-for-tensorflow-2-8-on-ec2-ecs-and-eks/
https://aws.amazon.com/releasenotes/aws-deep-learning-containers-for-tensorflow-2-7-on-sagemaker/
https://aws.amazon.com/releasenotes/aws-deep-learning-containers-for-tensorflow-2-7-on-ec2-ecs-and-eks/
https://aws.amazon.com/releasenotes/aws-deep-learning-containers-for-tensorflow-2-7-on-ec2-ecs-and-eks/
https://aws.amazon.com/releasenotes/aws-deep-learning-containers-for-tensorflow-2-6/
https://aws.amazon.com/releasenotes/aws-deep-learning-containers-for-tensorflow-2-5/
https://aws.amazon.com/releasenotes/aws-deep-learning-containers-for-tensorflow-2-4-1/
https://aws.amazon.com/releasenotes/aws-deep-learning-containers-for-tensorflow-2-3-2/
https://aws.amazon.com/releasenotes/aws-deep-learning-containers-for-tensorflow-2-3-1-with-cuda-11-0/
https://aws.amazon.com/releasenotes/aws-deep-learning-containers-with-tensorflow-2-3-0/
https://aws.amazon.com/releasenotes/aws-deep-learning-containers-with-tensorflow-2-2-2/
https://aws.amazon.com/releasenotes/aws-deep-learning-containers-with-tensorflow-2-2-0-cuda10-2/

AWS REZ] R FRARER

AWS i CUDA 10.1 B9 TensorFlow 2.2 i Deep Learning Containers : 2020 £ 7 B 20 B
AWS i CUDA 10.1 By TensorFlow 2.2 Kk Deep Learning Containers : 2020 £ 5 A 20 H
AWS TensorFlow 2.1 i Deep Learning 2§ : 2021 £ 3 A 15 H

AWS E AT TensorFlow 2.1 BREF S R85 : 2020 £ 6 A 25 H

AWS 5@ F Tensorflow BREF > B35 2.1 : 2020 £3 A 19 H

AWS EA T TensorFlow 2.0 BREF SRS : 2021 £3 A 15 H

AWS E AT TensorFlow 2.0 BREF SR8 : 2020 £ 6 A 19 H

AWS 5@ F TensorFlow 2.0 FREF ] B85 : 2020 £ 2 A 26 H

AWS & T Tensorflow BREF SR8 1.152020 F7 A 29 H

AWS i python-3.7 B TensorFlow 1.15 i Deep Learning Containers : 2020 £ 5 B 6 H
AWS &R F Tensorflow B Deep Learning &85 1.152020 £ 3 A 19 H

PyTorch

AWS &R F PyTorch 2.3 B Deep Learning Containers ( £ EC2, ECS # EKS tilg ) : 2024
F5H30H

AWS SEFF PyTorch 2.3 9 Deep Learning Containers ( IEfE1)|%k SageMaker ) : 2024 £ 5 A 30
H

AWS &R F PyTorch 2.3 B Deep Learning Containers ( £ EC2, ECS # EKS E#{TH#IIE ) :
2024 £7 B 11 H

AWS PyTorch 2.3 kit Deep Learning Containers ( #¥2FF /5§ SageMaker ) : 2024 £7 A 11 H

AWS &R F PyTorch 2.2 B Deep Learning Containers ( £ EC2, ECS # EKS Eil% ) : 2024
F3H20H

AWS PyTorch 2.2 kit Deep Learning Containers ( 3%1)I|7F /& SageMaker ) : 2024 &£ 3 A 20 H

AWS PyTorch 2.2 iz Deep Learning Containers ( £ EC2, ECS #1 EKS E#{1THIE ) : 2024 F 3
A 20 H

AWS PyTorch 2.2 Bk Deep Learning Containers ( #¥2FF /8 SageMaker ) : 2024 £ 3 A 20 B

AWS &R F PyTorch 2.1 B Deep Learning Containers ( £ EC2, ECS # EKS til& ) : 2023
F11HA7H

AWS PyTorch 2.1 kR Deep Learning Containers ( 3&i)I7f /8 SageMaker ) : 2023 £ 11 A 7 H

AWS &R F PyTorch 2.1 B Deep Learning Containers ( £ EC2, ECS # EKS E#{TH#IE ) :
2023 11 A7 H
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https://aws.amazon.com/releasenotes/aws-deep-learning-containers-with-tensorflow-2-2-0-with-cuda10-1/
https://aws.amazon.com/releasenotes/aws-deep-learning-containers-with-tensorflow-2-2-0/
https://aws.amazon.com/releasenotes/aws-deep-learning-containers-for-tensorflow-2-1-3/
https://aws.amazon.com/releasenotes/aws-deep-learning-containers-with-tensorflow-2-1-1/
https://aws.amazon.com/releasenotes/aws-deep-learning-containers-v6-2-for-tensorflow/
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