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ft A ZAmazonDeep Learning
Containers ?

0 #52 A F #§ B AmazonDeep Learning Containers,

AmazonDeep Learning &23 ( Deep Learning Containers ) & TensorFlow, TensorFlow 2, PyTorch

F Apache MXNet ( #81t ) PilLRF4LEE R M — 48 Docker B 1%, Deep Learning Containers 12t 845
TensorFlow Al MXNet, Nvidia CUDA (T GPU 3£41 ) # Intel MKL ( 5EFAF CPU =4 ) ERVE{LER
¥ , #7E Amazon Elastic Container Registry (Amazon ECR) A A Fi,

AmazonDeep Learning Containers | Amazon Web Services

AT ARE=E

7535 7a A LARS BY 2% B 1 55 Fl AmazonDeep Learning Containers. A38RET4E T EH Amazon
EC2. Amazon ECS, Amazon EKS 1 SageMaker 1% & Deep Learning Containers. ©I148 7 A FZJIH
ESHREZINNHELEARS, REETHXNSMERRESIHE,

« EfEA MXNet, PyTorch, TensorFlow 1 TensorFlow 2 £ Amazon EC2 #9 Deep Learning Containers
EFETINENERE | FSHAmazon EC2 #iE (p. 2)

« EfEH MXNet, PyTorch # TensorFlow £ Amazon ECS #9 Deep Learning Containers 1= 1Ti)II8xf#
H | EZHAmazon ECS #iE (p. 12)

« EAT Amazon EKS K Deep Learning Containers 2f#tEF CPU, GPU M2 A= GPU MZil , UK
ETF CPU fl GPU Ky, ZFEH MXNet, PyTorch l TensorFlow 7 Amazon EKS B Deep Learning
Containers LIE{TIIZFHE |, i3 FAmazon EKS & (p. 34)

+ BHXET Docker #J Deep Learning Containers BRI&HI B, AIABRGIIRUARMAEREN] , S
EDeep Learning Containers B (p. 85)

+ &% Deep Learning Containers W Z£MMEE. |, HS R+ W EZ LM AmazonDeep Learning &

g (p- 91)
+ B X &¥ Deep Learning Containers K{TiHEAMN K , HZ M Deeeep Learning Bz (p. 97)

Python 2 Support

Python FFR4XEF 2020 £ 1 A 1 BIERERX Python 2 B93%3%, TensorFlow 1 PyTorch # X242
B4 , TensorFlow 2.1 1 PyTorch 1.4 lRAfF X # Python 2 R ERAS. X$F Python 2 B9 £ BTARANHY
Deep Learning Containers F4 4 A, ER , REEFIRILXEZT Python 2 Deep Learning Containers &
T REBIERN , RITFTENXLERARMHERH . BEE TensorFlow M PyTorch RN T —MREKH
# Deep Learning Containers 7 1& Python 2 3%,

TR

BN ZBABH ST ITEMEZR Python ZF8ERK INIE1T Deep Learning Containers, B f{i A& MERH
BEHEREASRM, B2 , FXEMAEZR SRNAIBESMEHRIELHAHE,



https://www.youtube.com/embed/qAFUQwTFnkY
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Amazon EC2 ##2

Deep Learning Containers A’}

ATREHNA T W0 ERA Deep Learning Containers MAmazonE iM%, Hx4F Deep Learning
Containers & SageMaker —E£FEAMNER , BZRNEECNEEHIER S SageMaker XHHEEFE A,
E3 |

+ Amazon EC2 ##Z (p. 2)

+ Amazon ECS ##& (p. 12)

« Amazon EKS ##2 (p. 34)

Amazon EC2 #F&

REBD N B W{AER MXNet, PyTorch, TensorFlow F TensorFlow 2 £ EC2 # Deep Learning Containers
EZEITUGRMEE,

EFBUTHEZH , EETRPHLSTAMazon EC2 iE (p. 2).

B3
+ Amazon EC2 i& & (p. 2)
» Training (p. 3)
o I (p.6)
« BENXAOR (p-12)

Amazon EC2 iZ &

EARTH |, B4 T B I{Ai% EAmazonfE Al Amazon Elastic Compute Cloud #J Deep Learning Containers,
SER AT 5 R UL B I8 A 245
+ BIE Amazon Identity and Access Management AP RISHEE T HIRBENINEAF ., B LE IAM 24|
B ERIEI R FIREHRIEREE,
+ AmazonECS_FullAccess FK

* AmazonEC2ContainerRegistryFullAccess

BROERRE AM AFNESFEE , BSRANAMNER IAM &6 RE IAM BFERT,

+ /33 Amazon Elastic Compute Cloud 34 ( CPU 5 GPU ) , &RF2FREZFT Em AMI. Hfi AMI T4E
BEEHEXH GPU BHEF.

- BEMEA SSHIEEFEHW Xbl. AXREENESER | BSAHESRMIHEEREFEAmazon EC2 A
FiERE. .

« BRIRBIAmazon CLIEA P T RERFEICRS ZEEHHAmazonCLI 7.
o FEBMEBIF |, 1217 aws configure HEMESIBRAFNEIL,
s EERHEFF , BITUTESUERZEIEE Deep Learning Containers BR&H Amazon ECR Zfif &,



https://docs.amazonaws.cn/sagemaker/latest/dg/your-algorithms.html
https://console.amazonaws.cn/iam/home?region=us-east-1#/policies/arn%3Aaws%3Aiam%3A%3Aaws%3Apolicy%2FAmazonECS_FullAccess
https://console.amazonaws.cn/iam/home?region=us-east-1#/policies/arn:aws:iam::aws:policy/AmazonEC2ContainerRegistryFullAccess
https://docs.amazonaws.cn/IAM/latest/UserGuide/access_policies_manage-attach-detach.html
https://docs.amazonaws.cn/dlami/latest/devguide/overview-base.html
https://docs.amazonaws.cn/AWSEC2/latest/UserGuide/TroubleshootingInstancesConnecting.html
https://docs.amazonaws.cn/cli/latest/userguide/install-cliv1.html#install-tool-bundled
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aws ecr get-login-password --region us-east-1 | docker login --username AWS --password-
stdin 763104351884.dkr.ecr.us-east-1.amazonaws.com

X 5TEF|ERAmazoniE S Deep Learning ContainersDeep Learning Containers Bt (p. 85).
Note

MKL A/ : i&ElAmazonDeep Learning Containers 43RO E (MKL) 21X (p. 87)3k B
RESR R M EE,

IEEEg

E T A %<1F A Deep Learning Containers & Amazon EC2 F I MHEEMNELR | FSHAmazon EC2
HIE (p. 2).

Training

R ER 9 E R AT E LiE Tl ZRAmazons& i T Amazon EC2 #9 Deep Learning Containers , 8/ Apache
MXNet, PyTorch, TensorFlow #l TensorFlow 2 RI3RE %X B8,
B < Deep Learning Containers FISE® 35k , i %@ Deep Learning Containers B £ (p. 85).

Note

MKL A/ : iEEBlAmazonDeep Learning Containers 43 /RENZ RO E (MKL) i (p. 87)A 3K
BREVISSRHEEMEE,
B

+ TensorFlow Ik (p. 3)

« Apache MXNet ( E{LRR ) YIZK (p. 4)

* PyTorch Ik (p. 5)

+ PyTorch B Amazon S3 &4 (p. 6)

- BELR (p. 6)

TensorFlow 1JI|Zk

EIREF Amazon EC2 £Hlj5 , B LAMER L T 51217 TensorFlow #l TensorFlow 2 &85, &4
Fnvidia-docker AF GPU B{&,.

« WFETF CPU I, EETUTHSR.

$ docker run -it <CPU training container>

NTET GPU Bl , BETUT#T.

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

B SUREERNETRARAERENIRE— shell BRF. AT, BULLETUTHSUEA
TensorFlow,
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$ python

>> import tensorflow

¥ Ctri+D LURE F bash #2RAf. E{THU T e w AL !

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

$ cd keras

$ python examples/mnist_cnn.py

IEEE

E 7 Amazon EC2 EfER# & Deep Learning Containers i TensorFlow T f## | i5Z M TensorFlow #
I (p. 7).

Apache MXNet ( #21LAR ) 14k

EFHBFIA Amazon EC2 LI #Y Apache MXNet (581t) #1TI4K , &

=2

I
W
di
>\7_
vl
=)
b
>
B
di
i
e

« XF CPU

$ docker run -it <CPU training container>

NF GPU

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

ERRNLERD , ETUATHSUTFBIILE.
« XF CPU

$ git clone -b vl1.4.x https://github.com/apache/incubator-mxnet.git
python incubator-mxnet/example/image-classification/train_mnist.py

« X¥F GPU

$ git clone -b vl1.4.x https://github.com/apache/incubator-mxnet.git
python incubator-mxnet/example/image-classification/train_mnist.py --gpus 0

M gluonCV # 1T MxNet 35|

ERBHKED |, BITUTHSLUFEMER GluonCV #1718k, Deep Learning Containers H 25
GluonCV v0.6.0,

« X¥F CPU

$ git clone -b v0.6.0 https://github.com/dmlc/gluon-cv.git
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python gluon-cv/scripts/classification/cifar/train_cifar10.py --model resnetl8_vilb

« X¥F GPU

$ git clone -b v0.6.0 https://github.com/dmlc/gluon-cv.git
python gluon-cv/scripts/classification/cifar/train cifar10.py --num-gpus 1 --model
resnetl8_vlb

JREL R

E7£ Amazon EC2 L{#f MxNet 5 Deep Learning Containers —f2 % J#E | FS R H#E Apache
MXNet ( 21t ) (p. 9).

PyTorch Ik

EFHAA Amazon EC2 EHI#1T PyTorch il4 , BERAUTHSRETAEE. BU4FFEAnvidia-
docker T GPU B &,

« X¥F CPU

$ docker run -it <CPU training container>

NTF GPU

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

WRIEH docker-ce BRZR 19.03 BLEEARAS , M AT LATE docker A —gpus #R%& :

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

BT TSI BN,
« X¥F CPU

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

XF GPU

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

PyTorch FF NVIDIA Apex 2% 7 GPU #Zi)l

NVIDIA Apex = PyTorch " RiEF , EXABRFAIATREBENs AXE. BX Apex RENIARER
WEZEE , FSHENVIDIA TREM L. LT RIFH Amazon EC2 R Apex :

EF A NVIDIA Apex FaS BRILR , 7 GPU YISGABNARPETUTHN. WRFAIFEEE Amazon
EC2 k6l L ELEFH D GPU F BT HITH mRL,

$ 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



https://nvidia.github.io/apex/
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PyTorch 9 Amazon S3 #i#
Deep Learning Containers ‘@#F— M@ , R T Amazon S3 FE#EHMWEIEA T PyTorch $Zil,

1. EF T Deep Learning Containers F £/ Amazon S3 #f , EREEREMN Amazon EC2 ERHIE
B3 Amazon S3 WELHEMNR. B2 IAM AE&&RF Amazon S3 i8] Amazon EC2 SEHIHI R H4¥
ZAGH MBS S, & EUERAAmazonS3FullAccess B 4 AmazonS3ReadOnlyAccessBUK

2. RBEMAWS_RECIONMMER B SRR M XiF,

export AWS_REGION=us-east-1

3. FRAUTHRIEITE Amazon S3 AHRABN AR, BUJEfAnvidia-docker T GPU B,

« X¥F CPU

docker run -it 763104351884.dkr.ecr.us-east-1.amazonaws.com/pytorch-training:1.8.1-
cpu-py36-ubuntul8.04-vl1.6

« 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. BITUTEHSRMUBERG,

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

BXEZSEEMEAMRE , FSHEPyTorch B Amazon S3 fEF1ZHEE.
BELSR

E7£ Amazon EC2 E{#f PyTorch & Deep Learning Containers 3t {TH#® | &S @PyTorch #iE
(p. 10).

HIE

WAERIAE LIE1THEE Amazon Tl S #h a8 M it B =M Deep Learning Containers f£f Apache
MxNet ( 5% ) . PyTorch, TensorFlow # TensorFlow 2. ¥Rt 8] LA{# A Elastic Inference Riz1T
#: 38 AmazonDeep Learning Containers. & Elastic Inference WHRMNEZE R |, TS HAER
AmazonAmazon EC2 £/ EElastic Inference Deep Learning Containers.

A< Deep Learning Containers BI5E& %5k , i85 [@Deep Learning Containers B % (p. 85).
Note
MKL A F : E AmazonDeep Learning Containers Z45/REUF R OE (MKL) 2 (p. 87) 543K
BREVISSRHEEMEE,

B
+ TensorFlow # (p. 7)
+ TensorFlow 2 # (p. 8)
+ H#EIE Apache MXNet ( 81t ) (p. 9)
» PyTorch ## (p. 10)



https://docs.amazonaws.cn/AWSEC2/latest/UserGuide/iam-roles-for-amazon-ec2.html
https://console.amazonaws.cn/iam/home#/policies/arn:aws:iam::aws:policy/AmazonS3FullAccess$serviceLevelSummary
https://console.amazonaws.cn/iam/home#/policies/arn:aws:iam::aws:policy/AmazonS3ReadOnlyAccess$serviceLevelSummary
https://github.com/aws/amazon-s3-plugin-for-pytorch
https://docs.amazonaws.cn/elastic-inference/latest/developerguide/ei-dlc-ec2.html
https://docs.amazonaws.cn/elastic-inference/latest/developerguide/ei-dlc-ec2.html
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TensorFlow #EIE

R TERIMMAER Deep Learning Containers B {TH#IE | A RGIFER T — AR —E MAER
TensorFlow RS, BAVBWERRE ST EM AMIX T TensorFlow, Z2FEFIE , ETUTHS

$ git clone -b r1l.15 https://github.com/tensorflow/serving.git
$ cd serving
$ git checkout r1.15

FAXBNH ST TensorFlow StiE R By Deep Learning Containers —#&2ik%. HiEE , SATIIEH
TE , BERLGBREETAREAF BRI BERNFEHEET,

« XF CPU =4 :

$ 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>

f5izn -

$ 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-ubuntul8.04

« XF GPU =41 :

$ 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

$ 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-cul00-ubuntul8.04

o 3F Inf1 =40 ;

$ docker run -id --name tensorflow-inference -p 8500:8500 --device=/dev/neuron0 --cap-
add IPC_LOCK --mount type=bind,source={model_path},target=/models/{model_name} -e
MODEL_NAME={model_name} <neuron inference container>

flgn

$ docker run -id --name tensorflow-inference -p 8500:8500 --device=/dev/neuron0 --

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-v1l.1

$E T3k , A Deep Learning Containers iz 1T # &,



https://docs.amazonaws.cn/dlami/latest/devguide/overview-base.html
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$ 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

BMHRCTUTAR

"predictions": [2.5, 3.0, 4.5
1

Note

MREBRBFABRFROAE  TUERARFBRM AL | TUERRFEVORM 0% H

$ docker attach <your docker container name>

EXNMFH{REM tensorflow-inference.

TensorFlow 2 #EI8

N TETRM{AIMER Deep Learning Containers #{TH#IE , ARGIER T —MNEEN — ¥ MAER
TensorFlow 2 MRS, BIMNBMUERREZS EM AMIR T TensorFlow 2. EFEXHIE , BITUTHS.

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

FAXENH ST TensorFlow SLER Y Deep Learning Containers —E k%, #EE , SATI
TE , R ENEETRSEE LA RHAENEERRIET,

« XF CPU =4 :

%

$ 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>

5z -

$ 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

3t F GPU =24 :

$ 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

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



https://docs.amazonaws.cn/dlami/latest/devguide/overview-base.html
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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:2.0.0-gpu-py36-cul00-ubuntul8.04

Note

I GPU B R RZEFIEEEE — BRatE,

$E T3k , A Deep Learning Containers iz 1T # I,

$ 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

MHRLTUTAR,

"predictions": [2.5, 3.0, 4.5
]

Note

ERHAFNAL , TUEABRMMBRNAE WA TSR

‘$ docker attach <your docker container name>

EA L RHltensorflow-inference.

HEIE Apache MXNet ( §B1t )
T 444 Apache MXNet 2 HTIE | lRPIEARELAH S3 ZHAH— A F%Y

T CPU kBl , ZITHATH T,

SRUIFRVIREL,

$ 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.1l/
squeezenet_vl.1l.model

NTF GPU EHl , BITAT&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 squeezenet=https://s3.amazonaws.com/model-server/models/squeezenet_vl1.1l/
squeezenet_vl.1l.model

ZEEXAHEEERET.
ERHENRSHRE  REETUEAUTHSMTRNE ORESITHE,

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

HEFERTRRE , TAERUT R SREMBER
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$ docker rm -f mms

GluonCV Y MXNet #E 3
EFAFER GluonCV #THIE | W REFEARBLAE S3 F#HEN — NS FHER,

F CPU R4l , imfTA T & T

$ 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

NTF GPU EHl , BITAT®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

ZEEXAHEEERET.
ERHEHRSRE  AEETUAERAA TS MATRENE ORSTHE,

$ curl -O 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

R BRI ST RARLL

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

HEERTRRE , LA L SR MR,

$ docker rm -f mms

PyTorch #IE

B4 Deep Learning Containers PyTorch iiZ 1.6 RESRZ TorchServe A THIEEA. E5 Deep
Learning Containers PyTorch iRZ 1.5 R E{ER A Almxnet-model-server A THIEHEA,

PyTorch 1.6 X E S RA

EFE M PyTorch iz{TH#IE | W RAERARBLE S3 BT Imageet EFREVIGHER, #HIERMEH
TorchServe M, BEXEZEL , F5 R LW ILEEFEEE PyTorch £/ TorchServe #1TH#EIE,

3F CPU K4 :

10
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$ 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/densenetlé6l.mar

*F GPU &4

$ 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/densenetlé6l.mar

WRIEH docker-ce M7 19.03 EEMA , M AT LA --gpus/E 3 Docker Bt#RIE,
ZREXHIEERIET.
ERHENERSERE  AESTUERAUTHSTNTENE ORETHE,

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

EEEARRER , TUEANTH SR,

$ docker rm -f torchserve

PyTorch 1.5 & E Kk

EFE A PyTorch BTHE |, Ik RHIFEARBAE S3 FEFHE Imageet LFRINEHER, 5 MXNet B
BREAL , 5 mxnet-model-server IR #E | ZRSBAUIFEMAERENER. EXELZER B2
® . &R T Apache MXNet HEH RS EFIE B IXMEEIE PyTorch #3E MXNet FRE R85,

¥ F CPU =4 :

$ 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

XTF GPU =41

$ 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

MEEE docker-ce MRAx 19.03 REBIRA , M A LAEA --gpus/E3h Docker BH#RIE,
ZREXHTESERET.
ERFENRSHERE , AEEUUERAUTHRSNTRENE QOXRETHE,

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

HEERATRRE  TUEAUT S RENER.

11



https://github.com/awslabs/mxnet-model-server
http://www.amazonaws.cn/blogs/machine-learning/deploying-pytorch-inference-with-mxnet-model-server/
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BEXAAR
$ docker rm -f mms
FE5R
=T R I{I4E Amazon ECS £ HE X A OS5 Deep Learning Containers &M , #2REENAOD
= (p. 34).

BEMAOR

X F R LS , Deep Learning Containers fEA BEMAOSMA, MRELEFEAESHAOR , ATRM
THERBEEAOR,

- EREERETHAENAORKAE  EREALGS.

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

EFAORRENZE , BEALGT,

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

Amazon ECS # &

RERD TR MIE LB TINEGFHEE, AmazonfER MXNet, PyTorch #1 TensorFlow B Amazon ECS HY
Deep Learning Containers,

EFRUATHEZH , BEKPHLER, Amazon ECS RE (p. 12).

E3REX Deep Learning Containers FI5EE %5k , 1§ HDeep Learning Containers B (p. 85).
Note

MKL A F : iEEBlAmazonDeep Learning Containers 43 /RENZ /O E (MKL) 21X (p. 87)3k B
RENGRHEIEMEE,

B

+ Amazon ECS ®i& (p. 12)
« Bl (p. 14)

* Inference (p. 23)

« BEXAOR (p. 34)

Amazon ECS g &

ZE BA 4B Q4T 1% B AmazonDeep Learning Containers {8 Amazon Elastic Container Service,
B
o FEREMH (p.12)
+ 71 Deep Learning Containers %& Amazon ECS (p. 13)
AY
FTRF M

REZRIEFMBRIREETHUAT RREMY

12



AmazonDeep Learning 83 F X A RIS
Amazon ECS i& &

ZRABRBERFRABAmMazon CLI. BREZERR AR Amazon CLI NEZER , HSHZ%E Amazon
Command Line Interface,

SRS EEA Amazon ECS BHTIRE.

UTERz——REMN :

s BRAFPHEEEREANR. BXEZER , B2 RFE A Amazon ECS #1T1&E.

- BHRAFRECERSACGH IAM R, BXESER , B2EUEA GG Amazon RS ZE RN,

- MEEEANENAFFHRETXE IAM B2 | FeXFFANKFTH,. BXEZER , S
¥ » Amazon ECS REitXIFEF IAM B&FAmazon ECS B854 IAM A& & F #Amazon Elastic
Container Service FF X A .

Amazon CloudWatch ¥¥ B & 1AM KB A I1E] Amazon ECS B253Lfl IAM &€ , M\ A 1F Amazon ECS
f B EF %)% %] Amazon CloudWatch, BXEZ{EE. , 5 . CloudWatch Logs IAM 5 B A B9 Amazon
Elastic Container Service F X A &A.

ERBAN. BRESZEER , 5 MAmazon EC2 Z4AX.
BE— NN RZAREHAEGLRLA , S NAENHET RO,
« XF MXNet #32 , 53 F TCP REITFixO 80 F 8081,
« SEAT TensorFlow #E , X F TCP REH Fix 0O 8501 # 8500,

BXEZELR |, HSREAmazon EC2 T4 4.

A Deep Learning Containers i% & Amazon ECS

AER D B AR Amazon ECS R E 7 Deep Learning Containers,

Important

WMEBH K B A2 Amazon ECS BREHXAR , MRIABERATANENRSERZAR | BRIE
BEKLEE—IMNAR, MRESENFEHawsvpcMEERHERSEENFERUTEM—F5
R RS K., HEPEBIZFIES. S BIRAS Elastic Inference %S, MR EXHMER , T
NERLEE-—1NAER, BXEZELR , H5M . ¥ Amazon ECS MRS <A EHHIAmazon
ECS FR AR IEM.

MIER EHETUTRE,

1.

EIEXR BN key pair ML AR XiEF 8122 Amazon ECS £#,

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

EEBRPEH —NHEZA Amazon EC2 £6l, BXETF GPU WI{E , HS T E Amazon ECS EfFEH
GPURfAmazon ECS AR A RSB MBI RFIRAIEIR, MBEEE GPU LI R | FHEFE
%R Z Amazon ECS GPU £1L#Y AMI, ¥ FEF CPU BT {E , AT LA A Amazon Linux 2 Amazon
Linux 2 ECS {£1LEY AMI, BXFASFIRRFEZ Amazon ECS £{LHI AMIID HEZER |, FSHEEZ
Amazon ECS {£{LHY AMI. EARBIF | G us-east-1 FEE—NEHF 100 GB B A/ AMI B
41,

a. ERAUATHERGEEN my_script.txt XK. SIABEL-THOIENE—LFHEN,

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

b. (™ %) EAUTAREEEN my_mapping. txt WXH | XFELEXFIFELREH KN,

L

13



https://docs.amazonaws.cn/cli/latest/userguide/installing.html
https://docs.amazonaws.cn/cli/latest/userguide/installing.html
https://docs.amazonaws.cn/AmazonECS/latest/developerguide/get-set-up-for-amazon-ecs.html
https://docs.amazonaws.cn/AmazonECS/latest/developerguide/get-set-up-for-amazon-ecs.html
https://docs.amazonaws.cn/IAM/latest/UserGuide/id_roles_create_for-service.html
https://docs.amazonaws.cn/AmazonECS/latest/developerguide/service_IAM_role.html
https://docs.amazonaws.cn/AmazonECS/latest/developerguide/instance_IAM_role.html
https://docs.amazonaws.cn/AmazonECS/latest/developerguide/using_cloudwatch_logs.html
https://docs.amazonaws.cn/AWSEC2/latest/UserGuide/ec2-key-pairs.html
https://docs.amazonaws.cn/AWSEC2/latest/UserGuide/using-network-security.html
https://docs.amazonaws.cn/AmazonECS/latest/developerguide/using-service-linked-roles.html
https://docs.amazonaws.cn/AmazonECS/latest/developerguide/ecs-gpu.html
https://docs.amazonaws.cn/AmazonECS/latest/developerguide/ecs-gpu.html
https://docs.amazonaws.cn/AmazonECS/latest/developerguide/ecs-optimized_AMI.html
https://docs.amazonaws.cn/AmazonECS/latest/developerguide/ecs-optimized_AMI.html

AmazonDeep Learning 83 F X A RIS
i

"DeviceName": "/dev/xvda",
"Ebs": {
"VolumeSize": 100

¥
]

c. fEA£ Amazon ECS {£1t#9 AMI /535 Amazon EC2 SESIM S HEEIIER, FREMNENTSA
ID # key pair BHHAEA T SHEREN. ERINEFHEL Amazon ECS 1L AMIID , i3
B2 Amazon ECS {t1bL#Y AMIFBYAmazon Elastic Container Service F XA &.

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

1£ Amazon EC2 ###| &7 |, B LA instance-id BRI & R,

WE , BE—NEEZTAERESIM Amazon ECS &8, RBUTSBRREIUE Amazon EC2 RHIRE B SE At
DR,

ISIF Amazon EC2 kIR BB EMBIEE

$TFF https://console.aws.amazon.com/ecs/ £#J Amazon ECS #2414,
EEEEEM Amazon EC2 EHIREEE,
1E Cluster WHE L , #%# ECS Instances,

RIIEREEEERTrue(N T )instance-idEE—FHOIE, i, EXEESE LERH CPU A
AMAFERNERENHEEFLRARXEE, ERETREE/LDHTREERERBIAF,

wnN =

IEEEA

E TR IMI4E Amazon ECS LM Deep Learning Containers 1T YIS F#EIE | S Amazon ECS #
2 (p. 12).

Bzl

RERD B U E LiZ1TII%R. Amazons&FF Amazon Elastic Containers BR55#9 Deep Learning
Containers f£F Apache MXNet, TensorFlow H TensorFlow 2,

A% Deep Learning Containers BY5E& %5k , {52 [@Deep Learning Containers B % (p. 85).
Note
MKL f /= : &EXAmazonDeep Learning Containers Z4FREF R0 E (MKL) 21 (p. 87) 343K
BREVILSRHEEMEE,
Important
MREMK 2612 Amazon ECS RFSHEXAE , RINBER TN ENRSERAZAE , KRIF

BEMKLEE-—1MNAG, NRENESENLERawsvpcMEER |, IENRBRSEENFEFARS X
W, MRRSEANISPLBEREIZ. 2 EIRE Elastic Inference MRS ( EXMIERT , X

14


https://docs.amazonaws.cn/AmazonECS/latest/developerguide/ecs-optimized_AMI.html
https://console.amazonaws.cn/ecs/
https://console.amazonaws.cn/ecs/home?#/clusters/ecs-ec2-training-inference/containerInstances
https://console.amazonaws.cn/ecs/home?#/clusters/ecs-ec2-training-inference/containerInstances
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NERLEEA® )  WEEZAR, AXELEE , 85H . Amazon ECS ARSEXAEH
#9Amazon ECS FF & A R 5.
B
+ TensorFlow YIZk (p. 15)
+ Apache MXNet (J81thi) Y%k (p. 17)
PyTorch i (p. 19)
PyTorch # Amazon S3 #&f (p. 21)
BE&FR (p. 23)

TensorFlow 1JI|Zk

BRI EMESENLSBEE ECS EH LETES. AFEXRIPEE—EBN—RIIEHF. UATRAEIE
FAFINE AR ZE Deep Learning Containers B9 7R4] Docker B, & SUF LRI AE TensorFlow =
TensorFlow 2 —&FEH. EFHEE TensorFlow2 —&FE A , 54 Docker BURE N TensorFlow 2 B,
1. FALUTHBBEEN ecs-deep-learning-container-training-taskdef. json B X,

« XF CPU

{
"requiresCompatibilities": [
"EC2"
]l
"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"

]l
"entryPoint": [
"Sh",
n_gw
]l
"name": "tensorflow-training-container",
"image": "763104351884.dkr.ecr.us-east-1.amazonaws.com/tensorflow-inference:1.15.2-

cpu-py36-ubuntul8.o04",
"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"

}

« X¥F GPU

15
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© N oA

"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",
w_gn
1,
"name": "tensorflow-training-container",
"image": "763104351884.dkr.ecr.us-east-1.amazonaws.com/tensorflow-
training:1.15.2-gpu-py37-cul00-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,
"volumes": [],
"networkMode": "bridge",
"placementConstraints": [],
"family": "tensorflow-training"

}

EMESENL. BTREFREITS , REET - MNERFEAT,

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

HERAESENEES. BEEL-SNEITSUREZRESETUZNEFNEN

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

$TFF https://console.aws.amazon.com/ecs/ £#J Amazon ECS #2414,
#%$F ecs-ec2-training-inference £&,

£ Cluster WE L , %8 Taskso

ERNES B ARUNNINGIRESH |, EEEFIRF.

£ Containers (38%) T , B AR FMER,

16



https://console.amazonaws.cn/ecs/
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9. 7 Log Configuration (B&EELE) T , %% View logs in CloudWatch (£%& CloudWatch FEY A& ). X
2 &2 CloudWatch ZHIEUEFNGHE B L,
I

E 7 ##7E Amazon ECS LM% H Deep Learning Containers #J TensorFlow #{TH#IE , 5
FTensorFlow HIE (p. 24).

Apache MXNet ($81LhR) 4k

IBARISEMES E N , RIS BETE Amazon Elastic Containers Services 8 FiZ1T£%. S ENE D
HE-BH—RIBHR. UT REERFINZGMAZRNZ Deep Learning Containers # 7"l Docker B,

1. HEAUTHRAEBIEEN ecs-deep-learning-container-training-taskdef. json B34,

« ¥F CPU
{
"requiresCompatibilities":[
nEC"
]l
"containerDefinitions":[

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

]!
"entryPoint":[
"Sh"y
w_gw
]!
"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"
}
]!
"logConfiguration":{

"logDriver":"awslogs",

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

}
]l

"volumes": [

]l
"networkMode" : "bridge",
"placementConstraints":[

]l

"family":"mxnet"

17




AmazonDeep Learning 88 F X ARIEE
i

}
« X¥F GPU
{
"requiresCompatibilities":[
"EC"
]!
"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"
]V
"entryPoint":[
"sh",
n_gn
]V
"name":"mxnet-training",
"image":"763104351884.dkr.ecr.us-east-1.amazonaws.com/mxnet-training:1.6.0-
gpu-py36-culOl-ubuntul6.04",
"memory" :4000,

"cpu":256,
"resourceRequirements":[
{
"type":"GPU",

"value":"1"

}

]V
"essential":true,
"portMappings":[
{
"containerPort":80,
"protocol":"tcp"
}
]V
"logConfiguration":{

"logDriver":"awslogs",

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

}
]7

"volumes": [

]!
"networkMode" : "bridge",
"placementConstraints":[

]7

"family":"mxnet-training"

}

AMESENL. B TRHFNEITS , REET - IMNSRFEAT.

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

ERAESENCIRES. BEEEAL-SPHNEITS,
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© ® N 0~

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

$TFF https://console.aws.amazon.com/ecs/ E#J Amazon ECS 414,
1%$F ecs-ec2-training-inference £#&,

£ Cluster WE L , 1%4% Tasks.

R ES 3 ARUNNINGIRASH |, BRESIFIRF

£ Containers (B88) T , B AR FHMER.

£ Log Configuration (A EEE) T , %42 View logs in CloudWatch (&% CloudWatch A EE )o X

S8 Z| CloudWatch #BHI A LEFIEGHE B E,

IEEEA

E 7 #RFE AW A Deep Learning Containers B MxNet £ Amazon ECS FHI#®E | {5 Apache MXNet (1§
1t) #3B (p. 27).

PyTorch Il

BUMFEMESE N , RIEFBETE Amazon ECS &H EETES. AFENRSEE RN —RIIBHR.
BT R4 R RFUI SRR S 75 N 2 Deep Learning Containers B9 R4 Docker B &

1.

FRAUTHABEEN ecs-deep-learning-container-training-taskdef. json B34,

« XF CPU
{
"requiresCompatibilities":[
"EC"
]l
"containerDefinitions":[

{

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

]I
"entryPoint":[
"Sh",
n_gn
]I
"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"
}
]I
"logConfiguration":{

"logDriver":"awslogs",

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

examples/
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}
1,

"volumes": [

1,
"networkMode" : "bridge",
"placementConstraints":[

1,
"family":"pytorch"

}

« XF GPU

"requiresCompatibilities": [
"EC"
]!
"containerDefinitions": [
{
"command": [
"git clone https://github.com/pytorch/examples.git && python
examples/mnist/main.py"

]V
"entryPoint": [
llshlI,
n_gm
]V
"name": "pytorch-training-container",
"image": "763104351884.dkr.ecr.us-east-1.amazonaws.com/pytorch-

training:1.5.1-gpu-py36-culOl-ubuntulé.04",
"memory": 6111,
"cpu": 256,
"resourceRequirements" : [{
"type" : "GPU",
"value" : "1"
I
"essential": true,
"portMappings": [

{
"containerPort": 80,
"protocol”: "tcp"
}
]V
"logConfiguration": {
"logDriver": "awslogs",
"options": {
"awslogs-group": "/ecs/pytorch-training-gpu",
"awslogs-region": "us-east-1",
"awslogs-stream-prefix": "mnist",
"awslogs-create-group": "true"
}
}
}
]!
"volumes": [],
"networkMode": "bridge",

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

}

2. EMESFENL. BTRHFNEITS , REET - IMSRFEAT.
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© © N> A

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

ERAESENRES, EFECRA L-SFRBITHRRF,

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

$TFF https://console.aws.amazon.com/ecs/ £#J Amazon ECS #2414,
#%4F ecs-ec2-training-inference £&,

£ Cluster WHE L , 1£#% Tasks.

ERWES# ARUNNINGIRAS T |, IEBRESHIRE.

£ Containers (B28) T , B AR FMER.

£ Log Configuration (A ABLE) T , #%4F View logs in CloudWatch (&% CloudWatch FEH B ), X
A48 3] CloudWatch EHAUEFVISGHE BE.

PyTorch # Amazon S3 #&#

Deep Learning Containers @1F—/MNaf , &858 Amazon S3 FEfEF W EIE A T PyTorch il

1.

EFB7E Amazon ECS HEH Amazon S3 #@fh , FiREAwS_REGIONMMET & 5HIEFMN XiF,

export AWS_REGION=us-east-1

FERUTHAARLIERB N ecs-deep-learning-container-pytorch-s3-plugin-taskdef.json
B 3o

- ¥F CpPU
{
"requiresCompatibilities":[
"EC"
]l
"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",
w_gn
]I

"name":"pytorch-s3-plugin-container",
"image":"763104351884.dkr.ecr.us-east-1.amazonaws.com/pytorch-
training:1.8.1-cpu-py36-ubuntul8.04-v1i.6",
"memory" :4000,
"cpu":256,
"essential":true,
"portMappings":[
{
"containerPort":80,
"protocol":"tcp"
¥
]I
"logConfiguration":{
"logDriver":"awslogs",
"options":{
"awslogs—-group":"/ecs/pytorch-s3-plugin-cpu",
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"awslogs-region":"us-east-1",
"awslogs-stream-prefix":"imagenet",
"awslogs-create-group":"true"

}
1,

"volumes": [

1,
"networkMode" : "bridge",
"placementConstraints":[

1,
"family":"pytorch-s3-plugin"

}
»NF GPU
{
"requiresCompatibilities": [
"EC"
]!
"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"
]V
"entryPoint": [
"sh",
w_gn
]V
"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"
1
"essential": true,
"portMappings": [

{
"containerPort": 80,
"protocol": "tcp"
}
]V
"logConfiguration": {
"logDriver": "awslogs",
"options": {
"awslogs-group": "/ecs/pytorch-s3-plugin-gpu",
"awslogs-region": "us-east-1",
"awslogs-stream-prefix": "imagenet",
"awslogs-create-group": "true"
}
}
}
]!
"volumes": [],
"networkMode": "bridge",

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

3. EMESFEN. BTREFHETS  RRET - IMIPRPEAT.

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

4. FERESEXNGRES. ERECA L-FHNBITHRAR,

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

$TFF https://console.aws.amazon.com/ecs/ £#J Amazon ECS #4154,
#%$F ecs-pytorch-s3-plugin &E&.

1 Cluster WA L , #%# Taskso

ERES 3 ARUNNINGIRZSH |, RBESIFIRA,

£ Containers (B28) T , B AR FMESR.

0. 7 Log Configuration (AEEE) T , % View logs in CloudWatch (£%& CloudWatch FHIBEE ), X
2 EE R CloudWatch 4] & L EF Amazon S3 B4R B,

o © ® N o O

[k

BXESEEMEAMRE , HSHEPyTorch B Amazon S3 fEF1ZHEE.
BESER

E 7 ##7E Amazon ECS Lt PyTorch 1 Deep Learning Containers B # |, {2 HEPyTorch #
2 (p. 31).

Inference

AFERAMAE LS TH#HEEE AmazonfE A Apache MXNet ( $81t ) . PyTorch, TensorFlow 1 TensorFlow
2 #9 Deep Learning Containers. ¥Rtz "] LA Elastic Inference Riz1T # ¥ AmazonDeep Learning
Containers, B3 Elastic Inference WHENEZEER , HFS M FEHAmazonAmazon ECS £/ Elastic
Inference Deep Learning Containers.

5% Deep Learning Containers FI5EE 3%k , & @ Deep Learning Containers B (p. 85).
Note

MKL AP : 2HlAmazonDeep Learning Containers Z45/REZF /0 JE (MKL) 2L (p. 87)303k
BREVISRHEEMRE,

Important

MEERE K EIE Amazon ECS lRSHXAG , MRIMERA TSR EHNRSERZAR |, RFE
BERLEE—1NAG, NRENESENFERawsvpcMEER ., MRERSEENERARS X
I, SNEEpBEIEE. 2 ERAR Elastic Inference MNiESS ( EXERT , BRANEMRLIEE
At)  NEEZAR. BXELZEL , B2H . X Amazon ECS FEHA RS %A EFH K Amazon
ECS AR AR IEM.
B
 TensorFlow H#IE (p. 24)
« Apache MXNet (¥81b) 2 (p. 27)

 PyTorch #I£ (p. 31)
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TensorFlow #EIE

AT RBIERR CPU X GPU #IBHIAR M EHM & 51T N2 Deep Learning Containers #97= 4 Docker Bk
%o

ET CPU H#E
FEALUT REIZTET CPU MR,
1. HEAUTHREREEN ecs-dlc-cpu-inference-taskdef.json X, BALLFEEE

TensorFlow = TensorFlow 2 —2 & H., BFHS TensorFlow 2 —#2H , ¥ Docker BMEE R
TensorFlow 2 Mg | A= r2.0 RS ERESXMALE r1.15,

{

"requiresCompatibilities": [

"EC2"

]V

"containerDefinitions": [{

"command": [

"mkdir -p /test && cd /test && git clone -b r1l.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"

]V
"entryPoint": [
llshll,
w_gn
]V
"name": "tensorflow-inference-container",
"image": "763104351884.dkr.ecr.us-east-1.amazonaws.com/tensorflow-inference:1.15.0-

cpu-py36-ubuntul8.o04",
"memory": 8111,
"cpu": 256,
"essential": true,
"portMappings": [{
"hostPort": 8500,

"protocol": "tcp",
"containerPort": 8500
}V
{
"hostPort": 8501,
"protocol": "tcp",
"containerPort": 8501
}V
{
"containerPort": 80,
"protocol": "tcp"
¥
]V
"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"
¥
}
}]V
"volumes": [],
"networkMode": "bridge",
"placementConstraints": [],
"family": "tensorflow-inference"
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}

EMESENL. BTRHEPNETSHET -—SHERZEITS,

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

B2 Amazon ECS RS EEFESENA , EE#revision idEHEE E—FHEHPESELHE

T5,

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 SRR RS H IREM L L Im T Ko

a. #T7F https://console.aws.amazon.com/ecs/ L#J Amazon ECS #2414,

b. i%&# ecs-ec2-training-inference £&,

c. TE Cluster (558) W@ L , 38 Services (BR%) , AFiEE cli-ec2-inference-cpus

d. BFRAVMESTE RUNNINGM |, IEREFIRIRF.

e. 7T Containers (B2) T , RFBRFFHAEL.

f. EEMABREYE  EASEEEERO 8501 W IP it HEET—NSRFPSEHE,
9

£ Log Configuration (A&ELE) T , 1% View logs in CloudWatch (&% CloudWatch H#9 A
F)o XETEEE CloudWatch HHIEUEFINIGHERAE.

EETHE | BEAUTHT. FAE P it BN £ —SrhsEReEsE P ik,

curl -d '{"instances": [1.0, 2.0, 5.0]}' -X POST http://<External ip>:8501/vl1/models/
saved_model_half plus_two:predict

THER TR,

"predictions": [2.5, 3.0, 4.5
]

Important

MRETEEETIAE IP it |, FWAREHDAUP KB LE ISR AERD |, 208501, &7
RZ RN E R M KK,

ET GPU H#E
FEANTRIETET GPU M,

1.

FERUTARLIEE N ecs-dle-gpu-inference-taskdef.json WX, BALLEEES
TensorFlow = TensorFlow 2 —#2{#H. ENEE TensorFlow 2 —# 2 fEH , & Docker BRI E A
TensorFlow 2 MR |, H 7R r2.0 REEHED X MARE r1.15,

{

"requiresCompatibilities": [
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"EC2"
1,

"containerDefinitions": [{

"command": [

"mkdir -p /test && cd /test && git clone -b r1.15 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_gn

1,

"name": "tensorflow-inference-container",

"image": "763104351884.dkr.ecr.us-east-1.amazonaws.com/tensorflow-inference:1.15.0-

gpu-py36-cul00-ubuntul8.04",
"memory": 8111,
"cpu": 256,
"resourceRequirements": [{
"type": "GPU",
"value": "1"
1
"essential": true,
"portMappings": [{
"hostPort": 8500,
"protocol": "tcp",
"containerPort": 8500

Iy

{

"hostPort": 8501,
"protocol": "tcp",
"containerPort": 8501
Iy

{
"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"

AEMESENL. BTREPNETSHET - SHERZEITS,

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

212 Amazon ECS RS EEEFENA , EE#revision idHHEE L —FHHHPESELHE
T5,

aws ecs create-service --cluster ecs-ec2-training-inference \
--service-name cli-ec2-inference-gpu \
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--task-definition Ec2TFInference:revision_id \
--desired-count 1 \

--launch-type EC2 \
--scheduling-strategy="REPLICA" \

--region us-east-1

4. B FTAEAT HERKIUE AR S5 HIREUM 4B LT R

$TFF https://console.aws.amazon.com/ecs/ £ & Amazon ECS #2414,

% ecs-ec2-training-inference £,

1£ Cluster (588¥) WE L , %32 Services (8% , AR/FERR cli-ec2-inference-cpu.
ERNESH ARUNNINGRSH |, EFESHRIRA

£ Containers (&828) T , RITAHFFAEE.

EEHAREMEHE , E/EPEREIZTIRD 8501 9 IP thut HET —H P EHZ IP i,

£ Log Configuration (A &EL&) T , #%4% View logs in CloudWatch (&% CloudWatch 1§ B
£ )o XAWEHE CloudWatch 2 & A LB FIILGIHE R F.

5. EE{THE  BEAUTGS. AL IP bt Bk £ —She s Eekse (P it

@ "0 o0 T p

curl -d '{"instances": [1.0, 2.0, 5.0]}' -X POST http://<External ip>:8501/vl1/models/
saved_model_half plus_two:predict

TEHRTHE .

"predictions": [2.5, 3.0, 4.5
]

Important
MBERTLEZRISNE P st |, FWEREHDA G AIETSELIERERD | 108501, &H
R EREMERLIL,

Apache MXNet (§81t) 32

BUBMEEMESEN , RIETHETE Amazon ECS £F LIETES. EFENRSATE BN —RIIAE,
AR RGIERFE CPU 5 GPU #EM A M EHLAI a5 175 NZ] Deep Learning Containers B9~ Docker BR
%o

ET CPU H#HE
AL TESEUETRET CPU MR,

1. FEAUTHRAESMESEN ecs-dlec-cpu-inference-taskdef. json KX,

{
"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_vl1l.1l/
squeezenet_vl.1l.model"

]7

"name": "mxnet-inference-container",
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"image": "763104351884.dkr.ecr.us-east-1.amazonaws.com/mxnet-inference:1.6.0-cpu-
py36-ubuntulé6.04",
"memory": 8111,
"cpu": 256,
"essential": true,
"portMappings": [{
"hostPort": 8081,
"protocol": "tcp",
"containerPort": 8081
Iy
{
"hostPort": 80,

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

}

AMESENL. BTREPNETSHET - SHERZEITS,

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

212 Amazon ECS RS EEEFENA , FE#revision idHHEE L —FHHHPESELHE
T5,

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

WAEBRSS HIRAL IR T Ko

a. 3TFF https://console.aws.amazon.com/ecs/ L # Amazon ECS ###| &,

b. %3F ecs-ec2-training-inference £&,

c. 7E Cluster (588) mMmE L , 38 Services (BRS) , ARFiEF cli-ec2-inference-cpus

d. TERMESH ARUNNINGIRASH |, EREFIRRF

e. 7 Containers (B88) T , RFABH[HFHAES.

f. EBEHRAEMEHE  EHABEERIZTRHRO 8081 #Y IP it HE T — SR EMZ IP ik,

£ Log Configuration (B &E &) T , #%$F View logs in CloudWatch (Z% CloudWatch 1§ B
B )o XEWEEZT CloudWatch B #H A LUEFYIGHER R,

EiETHE  HEAUTHS. Biftexternal IPL—SF5HRIIEREERE IP ik,

@
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curl -0 https://s3.amazonaws.com/model-server/inputs/kitten. jpg
curl -X POST http://<External ip>/predictions/squeezenet -T kitten.jpg
THRTAIHE,
[
{
"probability": 0.8582226634025574,
"class": "n02124075 Egyptian cat"
Iy
{
"probability": 0.09160050004720688,
"class": "n02123045 tabby, tabby cat"
Iy
{
"probability": 0.037487514317035675,
"class": "n02123159 tiger cat"
Iy
{
"probability": 0.0061649843119084835,
"class": "n02128385 leopard, Panthera pardus"
Iy
{
"probability": 0.003171598305925727,
"class": "n02127052 lynx, catamount"
}
]
Important

MREBTEERBISNER 1P it |, BHAREHDWHXIER2MHE IR ERD | 208081, &7
B Y40 2R P 48 R IR IE

ETF GPU #yit 3
SR TESESUETRET GPU M,

{
"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_vl.1l/
squeezenet_vl.1l.model"
1,
"name": "mxnet-inference-container",
"image": "763104351884.dkr.ecr.us-east-1.amazonaws.com/mxnet-inference:1.6.0-gpu-py36-
culOl-ubuntulé6.04",
"memory": 8111,
"cpu": 256,
"resourceRequirements": [{
"type": "GPU",
"value": "1"
1
"essential": true,
"portMappings": [{
"hostPort": 8081,
"protocol": "tcp",
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"containerPort": 8081
Iy
{
"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"
}
}
1
"volumes": [],
"networkMode": "bridge",
"placementConstraints": [],
"family": "mxnet-inference"
}
1. BEAUTHTEMESENL,. BTEITSNHREHET -—SHERTE.
aws ecs register-task-definition --cli-input-json file://<Task definition file>
2. EHBRSE , PEUTHSFE revision id BRI E—FSHhM%HH,
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. RIS HRMLHET Ko
a. 3TFF https://console.aws.amazon.com/ecs/ LB Amazon ECS ##| &,
b. %3 ecs-ec2-training-inference £&.
c. 7E Cluster (58) W@ L , 38 Services (BR%) , AFi%F cli-ec2-inference-cpu,
d. ERESH ARUNNINGRAH |, EFESIRAE,
e. 7E Containers (B88) T , B R[FHAEE.,
f. HEBHRAEMNELE  EASPEZICTRHO 8081 &9 IP it HE T —SHRERZ IP ik,
g. T Log Configuration (B &ELE) T , i&# View logs in CloudWatch (Z%& CloudWatch #9 R
7)o XEFAHE CloudWatch 241 & LB B IKHEE B .
4., B{THE  BERAUTHT. Biftexternal 1 E—35HHINEREESR IP thil,

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

THER TR,

l
{

"probability": 0.8582226634025574,
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"class": "n02124075 Egyptian cat"
Iy
{
"probability": 0.09160050004720688,
"class": "n02123045 tabby, tabby cat"
Iy
{
"probability": 0.037487514317035675,
"class": "n02123159 tiger cat"
Iy
{
"probability": 0.0061649843119084835,
"class": "n02128385 leopard, Panthera pardus"
Iy
{
"probability": 0.003171598305925727,
"class": "n02127052 lynx, catamount"
}
]
Important

N RIET A EBIANE 1P spdh | WIRRAM DB A ST LM I SHREHO | 2 8081,
A R BRI MR,
PyTorch ¥

BAMFERMESE N , RIEF BETE Amazon ECS &H EETES. AFENRSHE BN —RIIEHR.
AT R BIE R CPU = GPU #IEHIZA T NZE] Deep Learning Containers =5l Docker BR R,

ET CPU M
FRAUTESENETET CPU H#E,
1. FAUTRAEBREENRN ecs-dlc-cpu-inference-taskdef. json KX,

"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-ubuntulé.04",
"memory": 8111,
"cpu": 256,
"essential": true,
"portMappings": [{
"hostPort": 8081,
"protocol": "tcp",
"containerPort": 8081

+e

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

}
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1,
"logConfiguration": {
"logDriver": "awslogs",
"options": {
"awslogs-group": "/ecs/densenet-inference-cpu",
"awslogs-region": "us-east-1",
"awslogs-stream-prefix": "densenet",
"awslogs-create-group": "true"
}
¥
I
"volumes": [],
"networkMode": "bridge",
"placementConstraints": [],
"family": "pytorch-inference"

}

AEMESENL. BTREPNETSHET - SHERZEITS,

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

212 Amazon ECS RS EEEFENA , EE#revision idHHEE L —FHHHPESELHE
T5,

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

B ST AT SRR AR S5 H IR B 45 8 I T R

a. 3TFF https://console.aws.amazon.com/ecs/ LB Amazon ECS ###| &,

b. %3F ecs-ec2-training-inference £&,

c. 7E Cluster (588) M@ L , 38 Services (BRS) , ARFiEF cli-ec2-inference-cpus

d. TERMESH ARUNNINGIRASH |, EREFIFRF

e. 7 Containers (B88) T , RFABH[HFHAES.

f. EBEHRAEMEHE  EHABERIZTRHRO 8081 #Y IP st HE T — SR EMAZ IP ik,

£ Log Configuration (B &E &) T , #%$F View logs in CloudWatch (Z% CloudWatch 9y B
B o XEWEEZT CloudWatch ###H A LUEFYIGHER R,

EiETHE  HEAUTHS. Biftexternal 1P L—FSHMISEREERE IP ik,

@

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

Important

MRETEEETIAE IP it |, FWAREHAE AIZALEIEIFFRAERD |, 208081, &7
RZ RN ERE M KR IL

ET GPU Wy E

ERUTESEETET GPU Ay#EE,
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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-gpu-
py36-culOl-ubuntulé6.04",
"memory": 8111,
"cpu": 256,
"essential": true,
"portMappings": [{
"hostPort": 8081,
"protocol": "tcp",
"containerPort": 8081

Iy
{
"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"

1. ERAUATHTERESEL. BTEITSHRAEAET -—SHERT,

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

2. EQERE , BEUATHSH revision id BN E—FSHhWimt,

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

3. BEZRUATHSRKEIERS HIRMMEL KT Ko

a. FTFF https://console.aws.amazon.com/ecs/ LB Amazon ECS #Z#| &,

b. %4F ecs-ec2-training-inference £&,
c. 7E Cluster (558) W@ L , 38 Services (BR%) , AFiEF cli-ec2-inference-cpu,
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— BYREVESH ARUNNINGIRASH | IEFES IR
£ Containers (B8) T , B AR FHE R,
EEHAREMNEHE , EIAEPEZIZT O 8081 K IP it HE T —SHERi% IP #it,

£ Log Configuration (HEBL&E) T , i%#F View logs in CloudWatch (&% CloudWatch ##J H
F)o XLWEHF CloudWatch i & B B G R B

4, E(THIE  BERAUTHD. Bftexternal 1P E—SF5HHIINEREERE IP s,

@ - o o

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

Important

MRBTEEEBISNER 1P it | BWAREH DU XIERLMHE IR ERD | 208081, &W
A Y40 B R P 48 R IR IE

IEEEA

Tﬁﬁﬁﬂﬂ’ﬁ: Amazon ECS £ HE X A OS5 Deep Learning Containers &M , #2REENAO
R (p. 34).

aiﬂxug

XN FRLERmEG Deep Learning Containers EA BEX A OKMIA, MEBEFAESHAOR , TEIRN
THREBEEAOR,

fEBentryPoint@EEFENH JSON XH4HFHSH, BXHBERITRIEENAORIMAS, THEHIHHA
‘-‘-_1&“%0

"entryPoint": [

"sh",

n_gn,

"/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 ##&

ZREB D E R A EE 1T 4R M H#EE AmazonEKS B9 Deep Learning Containers £/ MXNet, PyTorch 1
TensorFlow, BERFBTELTRARZTRINE., HEBRNEAETIEE.

EFBUTHEZA , BEKPRSRIL D% EKS %3 (p. 35).

B
. WD EKS R (p. 35)
« £l (p. 40)
* Inference (p. 60)
« BEMAOSA (p. 76)
» HPEHEBRAmazonEKS E£#Y Deep Learning Containers (p. 77)

34



AmazonDeep Learning 88 F X ARIEE
TS EKS R

I 5 EKS &%

AIEEN A T WA A Amazon Elastic Kubernetes BR%5 (Amazon EKS) i& &R E % 3 Ih#AmazonDeep
Learning Containers, /A Amazon EKS , &R LAfEB) Kubernetes B&:¥ BA T T QUIGMIEEN £~
MERIIE,

MR IE T FE Kubernetes 2% Amazon EKS , #5&%x R, ARIEBEMMERH Amazon EKS XHER T WA fE
A Kubernetes TE X%, AEEBRELCHBEIRESZIELNZT SR MAERRNIREH
HRS 2R,

Amazon EKS LHREF I BAR[REBTE—NRZINEH (KRER ) . B EETHERHEE  mATI
SGHERNATHENER., EXCTUEFENTENEFEETENEFIRE , EFBRTENREZI N
LMBRERHNEFER,

B

- BEXBE (p. 35)

* Licensing (p. 35)

« BBRSIRE (p. 35)

« PRI (p. 36)

- GPU £ (p. 37)

- CPU £&# (p. 38)

- WREHBEEE (p. 38)

o MK B EEE (p. 38)

- BEEEHNEE (p. 39)

» Cleanup (p. 39)

« BESLRE (p. 40)

B E X AR
MREBEMHBCHABIBEEHULHEELERNESINTUITA , WEELRERRER. BHTER
HEXBERH T, FUMERRZESHER FTRETFRERTC.

+ ¥JEAmazonDeep Learning Containers B E X B & (p. 86)

Licensing

EfFH GPU BH , BEEAEELEN GPU BHEFI Amazon REMEG. RITEBNESHER Amazon
EKS i1t AMI 5 GPU X # , §FEAEXREENEESREAT. It AMI @ FAmazonBEERL AP
A (EULA) B4, SSMIEDITE EKS {E1L# AMIAmazon Web Services Marketplace H#E L/EA R
FTRADFER AMI ZBi#EZ EULA,

Important

Ei{TH AMI , EiFRIAmazonMarketplace.

BERZERE

EFE A Amazon EKS , BXFEBEERGR SN LENRWAFKS . X482 A Amazon Identity and
Access Management(IAM) T &,

1. EBRNSRIRE , 02 IAM AFHEHNE IAM AP EER Amazonik .
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2. REULRAFHEIE.

518 : https://console.aws.amazon.com/iam/ , ¥ FF 1AM & &,
UNDERUsers , & AF,
Select Security Credentials.

a0 oo

Select Create access key.
e. T key pair EHIESUHAFER,

3. [@IAM AFRM TR, XLEREEIEM Amazon EKS, |IAM F Amazon Elastic Compute Cloud
(Amazon EC2) Ky 2417 R X R

Select Permissions.

Select Add permissions.

Select Create policy.

SkBcCreate policyB AW , %EFIsoNET .

MUEATHE.

®© 2 0 T o

"Version": "2012-10-17",
"Statement": [
{
"Sid": "VisualEditoroO",
"Effect": "Allow",
"Action": "eks:*",
"Resource": "x"

}

R B NEKSFullAccessBIEREE,

SfiElcrant permissions® O,

> a =~

Select Attach existing policies directly.

¥ FEKSFullAccess , REEFPEIRE,
#RAWSCloudFormationFullAccess , REEPEIRE.
#FamazonEC2FullAccess , AFEPEIRAE,
#EI1aMFullAccess , RFEPERIE,

# FamazonEC2ContainerRegistryReadonly , AAFIE P EEAE,
# % amazonEKS_CNI_Policy , RIGEFEILIE,

# RAmazonS3FullAccess , ARFEREEIE,

BEZEY.

PIXTT R

Ei%E Amazon EKS £& | i ATFEREITE |, eksctl. BRIBNEESFEH Amazon EC2 il 5RE%#Y
Eit AMI (Ubuntu) RO EAZESHER, SALUEITENREIEITH Amazon EC2 £ EA#1iE {TiX &
TE, BR , ATHE{LAER , RIVMBRELERNES Ubuntu 16.04 FRE S 25 AMI (DLAMI). RA1E
R BRI 5 35 8o

EFHBeE , FERENINEHENVEREEZTERUNNERERNMNE, EEBERLT , £NAT
VIGHEBRNBBENERNVTE —XE, kI, SAUERE —-XEFEHENMT 8, RATNREX
10 DHHEZS TR SEB B DLAMI LLAESHI MR =,

1. BFIEHMRT =

2. ZEIAHKAmazonCLI, EiGEFIEMHT Kubernetes ThaE , AT EB R ITIRA,

_ X v -

T © 5 3
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$ sudo pip install --upgrade awscli

3. BUZETUTHSRE eksctl, B eksctl WEZEE |, 55 Meksctl L.

$ curl --silent \

--location "https://github.com/weaveworks/eksctl/releases/download/latest_release/
eksctl_$(uname -s)_amdé64.tar.gz" \

| tar xz -C /tmp

$ sudo mv /tmp/eksctl /usr/local/bin

4. ZEkubectlIZHBZ % kubectliER,
Note

B APUE Fkubect15 Amazon EKS &R FIEREARAT R K — NRXERAR KR, 5
M, 1.18kubect1 B iw A Kubernetes 1.17, 1.18 M 1.19 &5,

5. BEZBETUTHSRE aws-iam-authenticator, BX aws-iam-AM SR RIIEBNEZES | 55

%L % aws-iam-authenticator.

$ curl -o aws-iam-authenticator https://amazon-eks.s3.us-
west-2.amazonaws.com/1.19.6/2021-01-05/bin/linux/amdé64/aws-iam-authenticator

$ chmod +x aws-iam-authenticator

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

6. M“Security Configuration (£ Et&E) 50 FI1E1T IAM FIFH aws configure. HWIEEEH IAM AF
#Amazonis B Z4A , AJSAmazonfRIE IAM 2 & Frij 8] fY B3 15 R B4R X e AR I B P AV 4R

RFH, aws configure.

GPU %5
1. REBELTHEHA p3.8xlarge RHIREEEHNTT. BUTESTEZEHTUTER.
s name2BTATEBRERNANER. BALUET cluster-name ERAFENEABH , REEAERE
ERBERFER.

+ eks-versionZI G # EKS kubernetes fRA., BXxZX1FH Amazon EKS A |, iFS 7 AL
¥ EKS Kubernetes FRAK.

* nodesREHFLEEHPIENZFINHE, EERTHF , RIVFEMN=ATEFFA.
» node-typelSMREHIFE, MRECHMEFETESENBERIEHIZE | M LUEERTEINEHIZE,
+ timeout#*ssh-access *ALARINME,

+ ssh-public-keyREATERIKLBTRNBHANES. FACEANZ2RARCETN
Z2H  BESHLFERAENEFEANXE S BRNZEHARRE ssh-public-key, EE : BMRAFRM
Amazon EC2 ##l & # “B4AXT” $2 BN BB EM.

+ regionFEEAPFIHEEMN Amazon EC2 Xiff, MERITRIEARBEESEXE ( 3k ) Rl
iR, <us-east-1>) BINBWEFEAHERBNXIEH, ssh-public-key % EH1E b X155 /3 3h 25 #Y
R

Note

AEENERTPBEXFR <us-east-1>,

2. BUSHTE, BETE , ARSFH. ENTETREFTRFE/LSHNE , MREEREARE
#LONEEFERERAE,

$ eksctl create cluster <cluster-name> \
--version <eks-version> \
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--nodes 3 \

--node-type=<p3.8xlarge> \

--timeout=40m \

--ssh-access \

--ssh-public-key <key_pair_name> \
--region <us-east-1> \
--zones=us-east-la,us-east-1b,us-east-1d \
--auto-kubeconfig

BNZATABRRRUT O TAHNAZR

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

HEERT |, auto-kubeconfig REEEEMNER, ER , MRLZBIEE , MORETUTHERIEE
&H kubeconfigo MREBEMNHEMUEETRMAT S NEERER  WER LG,

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

BRZAUAERRUTOTHEHNAR

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

MRETRER GPU EHIER | BEHRFRIZITER T Kubernetes B9 NVIDIA B & AHERARTHFERL
MEREER

$ kubectl apply -f https://raw.githubusercontent.com/NVIDIA/k8s-device-plugin/v1l.12/
nvidia-device-plugin.yml

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

WiF GPU EREHNBIMNRLRETH

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

CPU &8

#

B E—F X FEMeksctitn BB 31 GPU 8 , RIEEHnode-type AEA CPU KHISEH,

e FLARSE &+

BESR LIRBEXFEAeksctim®E3 GPU £8 , A58 %node-typeS Habana Gaudi hniEgs — 2 F =
%l , HlEnDL1 =4,

PR e O

1.

B LB Tkubect B B REEERS ., HAZSTUBREEENEEEEEN L ER,

$ kubectl get nodes -o wide

8% 7 #% ~/ kube, LB ZREFATMNEHMAXT SEE NS MNERMN kubeconfig X, MEH—F
REBZ R | ALK B ~/ kube/eksctl/clusters - It X #HRITE A FEMA eksctl BIENERH
kubeconfig X #., EXHEELEERABERTAMERN—LiFMAESE , RANNECERNEFREN
TE  EBRFEEHRESERRNSIA,
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3. RIEKEHERBLTEIRS.

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

BRETTAES

"ACTIVE"

4., MBEBERB—FZHXFHPEESNEFRE , BRI kubectl L TX, B, EEBITHRFRKEMNIRIA
+ T kubecthRBEH, FAUTHS *xAﬁlttW{&‘

$ kubectl config get-contexts

5. MRKREMPREZLTN , EEAUAT R TEE LR

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

SRR E B

LR ERFISERERN , WA kubeconfig SHBNEE X 4N E#ITT U, XELESNEHNR
BH. flwn, mREF— /\ﬁdj “raining-gpu-1” MY IRAIEEE | N AT LU Aget podsin & IE T B B XH1E
RESBUESE , IR

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

BEE—ROR , JLARTH kubeconfig ZHETIX—0 T , EFRE SN L7 TR FIEH LAVRE,

$ kubectl get pods

MRERETSNER , MXLEERFEARZE NVIDIA F4 , WA RAUTARAREZE S

$ 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

BE T LU E# kubeconfig, A2 EEENERN BN RESUENER . AT HSEHN kubeconfig BELFE
£ A kubeconfig 2.

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

MREEFEAEEFOARAERG , BREFEFIRF2BR, Fit , B EFNGRHEEREEHRE
TR%KH LETHTERESR.

Cleanup
UEERRERE | MRS G £ AR,

$ eksctl delete cluster --name=<cluster-name>

EXMIBER pod , BEITUATHES :
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il
$ kubectl delete pods <name>
EEERAUEHRER  BETUTHS
$ kubectl delete secret ${SECRET} -n ${NAMESPACE} || true

M Bknodegroup BiEERIER |, HETUTHT :

$ eksctl delete nodegroup --name <cluster_name>

MitinodegroupB&EH , BETUTHH :

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

BT R
E 7 ## Amazon EKS E£H Deep Learning Containers B ISR F#E |, 5 FAmazon EKS #iZ (p. 34).
31

FRATHNSROERES—, TIH EKS 2% (p. 35) , BULMERAECRETINHES. JTFilsk , &9
BAER CPU, GPU A GPU Rfil , EABRTEFHFNT R, A2 PHEBE TR Apache
MXNet (¥81t), PyTorch, TensorFlow 1 TensorFlow 2 Il Rl

B
+ CPU ll£k (p. 40)
« GPU iJl%k (p. 46)
« 2= GPU Ik (p. 51)

CPU %k
AESEXE CPU Ll

&< Deep Learning Containers FI5EZ3I&K , 2. Deep Learning Containers Bf%k (p. 85). HXxME
EBEANREFREEROE (MKL) HERERBERENIRT , 2 FAmazonDeep Learning Containers %
BREROE (MKL) 2 (p. 87).

B
- Apache MxNet ( $8{t ) CPU 3ZiJll (p. 41)
+ TensorFlow CPU Ik (p. 42)
+ PyTorch CPU iJl4k (p. 43)
+ PyTorch 9 Amazon S3 & (p. 45)
- BELRR (p. 46)

40




AmazonDeep Learning 88 F X ARIEE
Bl

Apache MxNet ( #{t ) CPU #Zill
AHRIESBELT R CPU £# LA Apache MXNet (J81t) #1714,

1.

NIENEFF IR pod X pod XAFFHRMBREFHMZTHR BN U, b pod 3 HRF T3 MXNet
T FIZIT MNIST Rfle FTFVIEAVImEFRF MU T AR, FXHEFN nxnet.yaml,

apivVersion: 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-ubuntulé6.04
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"]

fEFE pod 344 Bl EI & B kubectl.

$ kubectl create -f mxnet.yaml

BREBUTEE

pod/mxnet-training created

BRERS. FE ‘mxnet-training’ B BT mxnet.yaml X, SRENERERSH, WREBEE
BTEAEMAENRRZA 2 EZTELERNE , ERETERTIRFP., ZRETHT , EFEFIRSER
F“Running (IEEE1T)"

$ kubectl get pods

BRIEZATHE

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

BREREUEFY

$ kubectl logs mxnet-training

BRZAAERRUTOTHHNAR

Cloning into 'incubator-mxnet'...

INFO:root:Epoch[0] Batch [0-100] Speed: 18437.78 samples/sec accuracy=0.777228

INFO:root:Epoch[0] Batch [100-200] Speed: 16814.68 samples/sec accuracy=0.907188
INFO:root:Epoch[0] Batch [200-300] Speed: 18855.48 samples/sec accuracy=0.926719
INFO:root:Epoch[0] Batch [300-400] Speed: 20260.84 samples/sec accuracy=0.938438
INFO:root:Epoch[0] Batch [400-500] Speed: 9062.62 samples/sec accuracy=0.938594
INFO:root:Epoch[0] Batch [500-600] Speed: 10467.17 samples/sec accuracy=0.945000
INFO:root:Epoch[0] Batch [600-700] Speed: 11082.03 samples/sec accuracy=0.954219
INFO:root:Epoch[0] Batch [700-800] Speed: 11505.02 samples/sec accuracy=0.956875
INFO:root:Epoch[0] Batch [800-900] Speed: 9072.26 samples/sec accuracy=0.955781

INFO:root:Epoch[0] Train-accuracy=0.923424
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6. REAEUMNFYEHE, BEAUELERE get pods” ARIFRS. HREEHR N Completed”, Yl
HEFSETKo
IEE £

E Amazon EKS EZ I ET CPU M#IE | fFA7 A Deep Learning Containers B MXNet , 2
FApache MxNet ( 1t ) CPU ¥ (p. 61).

TensorFlow CPU i)l

AHEFIESBESET A CPU 8 EIZE TensorFlow &8,

1. REWEEHSE pod X, pod XHREMBEXEFNZITHARNEA. It pod X4 T Keras
Hi1=1T Keras T fil. BLRBIEA TensorFlow 1R, ITHVIEAVImHAEHHAMUEUTHRE, FXHS

A tf.yaml, BALUFE S TensorFlow = TensorFlow 2 —#2 M. BFHS TensorFlow2 —i#2
A , {54 Docker BURE RN TensorFlow 2 ML&,

E5N

apiversion: vi
kind: Pod
metadata:
name: tensorflow-training
spec:
restartPolicy: OnFailure
containers:
- name: tensorflow-training
image: 763104351884.dKkr.ecr.us-east-1.amazonaws.com/tensorflow-inference:1.15.2-
cpu-py36-ubuntul8.04
command: ["/bin/sh","-c"]
args: ["git clone https://github.com/fchollet/keras.git && python /keras/examples/
mnist_cnn.py"]

2. FEAYY pod X% Bt B & kubectl.

$ kubectl create -f tf.yaml

3. BNEINTHL

pod/tensorflow-training created

4. BEWRS. E%tensorflow-training’ I BN T thyaml X, SREFERERSS, NREEE
BITEAEMANASZHEETEENS , ERNERELIIRP. ZREETUHT , EREZFIRSENR
F“Running (IETEZE1T)"

$ kubectl get pods

BREBUTEE

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

5. WEASUEFIISGH L.

$ kubectl logs tensorflow-training

BRNZAAERRUTOTHHANR

Cloning into 'keras’'...

42



AmazonDeep Learning 88 F X ARIEE
Bl

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

8192/11490434 - ETA: Os
6479872/11490434 - ETA: Os
8740864/11490434 - ETA: Os

11493376/11490434
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]

- O0s Ous/step

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 [vevvieneeneeneeneeneenennennns ] - ETA: 10:43 - loss: 2.3076 - acc:

256/60000 [vevieeneeneeneeneeneenennennns ] - ETA: 5:59 - loss: 2.2528 - acc: O
384/60000 [vvvieeneeneeneeneeneenennennns ] - ETA: 4:24 - loss: 2.2183 - acc: O
512/60000 [vevieeneeneeneeneeneencnnennns ] - ETA: 3:35 - loss: 2.1652 - acc: O
640/60000 [vvvveeneeneeneeneeneenennennns ] - ETA: 3:05 - loss: 2.1078 - acc: O

Your

CPU supports instructions that this TensorFlow binary was not compiled to use: AVX512F

0.0625
.1445
.1875
.1953
.2422

6. LK EBABRLUMENGHE, FE T IBER B get pods” BARIFTIRS. HIRSEH
F’completed” BFAEZIINGESETR.

IEEEA

E{F A% 48 Deep Learning Containers 9 TensorFlow 7 Amazon EKS £ ET CPU W#tE | 55

F TensorFlow CPU #I2 (p. 63).

PyTorch CPU iJll£k

AYEESEELT R CPU £ L&A PyTorch #1714k,

1. NEMNEEFGE pod X, pod XHFFREBAXRERIMETHARNHA, 1t Pod XHFTH

PyTorch & EH1z1T MNIST Rfl, FTFVIELvim , RAEEFHARBEATAR. FEXHSER

pytorch.yaml,

apiversion: vi1
kind: Pod
metadata:
name: pytorch-training
spec:
restartPolicy: OnFailure
containers:
- name: pytorch-training

py36-ubuntulé6.04
command :
- "/bin/sh"
- "_C"
args:
- "git clone https://github.com/pytorch/examples.git && python examples/mnis
main.py --no-cuda"
env:
- name: OMP_NUM_THREADS
value: "36"
- name: KMP_AFFINITY
value: "granularity=fine,verbose,compact,1,0"
- name: KMP_BLOCKTIME

image: 763104351884.dKkr.ecr.us-east-1.amazonaws.com/pytorch-training:1.5.1-cpu-

t/
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value: "1"

2. {EA pod X% Bt B E B kubectl.

$ kubectl create -f pytorch.yaml

3. LNEBEINTES

pod/pytorch-training created

4., RBRBRA. ¥l pytorch-training”® B F L T pytorch.yaml X4, SIEFERERSS. MERIE
EETEAEANRRZAEETRELERNS , EFERERIERP, SRETHIN , BEEZREERSE
BN “Running (IE1EIE1T)"

$ kubectl get pods

BRIBEBATHE

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

5. REREUEFI

$ kubectl logs pytorch-training

BRNZANERRUTOTHHNAR

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-idxl-ubyte.gz to ../data/
MNIST/raw/train-labels-idxl-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/tl0k-images-idx3-ubyte.gz to ../data/MNIST/raw
Downloading http://yann.lecun.com/exdb/mnist/t10k-labels-idxl-ubyte.gz to ../data/
MNIST/raw/t10k-labels-idxl-ubyte.gz

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

Extracting ../data/MNIST/raw/tl10k-labels-idxl-ubyte.gz to ../data/MNIST/raw

Processing...

Done!

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

6. REBEUMEYE#HE, BEFUEERE get pods” ARIFRS. HREER N completed” B
HEZERES BT

ERATERG , B5H EKS BRUEMAXBREFRNES.
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PyTorch #9 Amazon S3 $&#

Deep Learning Containers B —/MNaf# , &858 Amazon S3 F#EBEFWEIEA T PyTorch il

1. EFFIR7E Amazon EKS LA Amazon S3 @t , BREBUARENERSFEEX Amazon S3 T
£FEENR, 2 IAM B&#%F Amazon S3 ﬁllﬂ Amazon EC2 LI #y X BR H 45 1% & B B hn 2 2 #Y S2
5, 27T LLBEF AmazonS3FullAccess B AL AmazonS3ReadOnlyAccessBR

2. REEWAWS REGIONHMET B 5B RN X,

export AWS_REGION=us-east-1

3. REHEELE pod X, pod XHMBEEXEHNETHRNENA. Lt pod XHFER PyTorch
Amazon S3 #E#H 5 B RHI| Amazon S3 FIEE.

Note

REY CPU BN IZEAcs. 12xlargeN T RAIME , TRIE K.
fIFVIBLvim , REEFHHMBEUTAR, FUXHSHFN 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-cpu-
py36-ubuntul8.04-vl1.6
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. {FEAF pod X450 ELEIE B kubectl.

$ kubectl create -f s3plugin.yaml

5 RERDS. FE5EMpytorch-s3- pluganX;ET:T:SBPlugln yaml X HIMEFHIAERSEEZ L,
BALZRETUTHS , BEEEEFTRSERRN “o Running, ”

$ kubectl get pods

BNERATAY :

NAME READY STATUS RESTARTS AGE
pytorch-s3-plugin 0/1 Running 8 19m

6. RERXTLEFEEZIFMER,
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$ kubectl logs pytorch-s3-plugin

BXEZER , 50 . PyTorch B Amazon S3 $H- 7M.
BESR

Ef£ Amazon EKS L/ PyTorch 5 Deep Learning Containers —f22JEF CPU WH#E |, §5
EPyTorch CPU #:IE (p. 66).

GPU |k
AEHEIE GPU LI,

F % Deep Learning Containers BJSE&%|5k , {52 @ Deep Learning Containers B % (p. 85). B MR A
FERANRERFREFZOE (MKL) HRERBIRENRT , i3 FAmazonDeep Learning Containers # 4§
REFERE (MKL) B (p. 87).

B
+ Apache MxNet ( $8{t ) GPU %Il (p. 46)
+ TensorFlow GPU JII4k (p. 47)
+ PyTorch GPU iJl4k (p. 49)
+ PyTorch 9 Amazon S3 & (p. 50)

Apache MxNet ( $81t ) GPU 3%
AHRBIESEELET S GPU £8 FF A Apache MXNet (JB1b) 3t 1Till4,

1. NEWEFOE pod X, pod MIPFHERHAXEFHMZITHARNG A, I pod X4HF T MXNet
TR BEHIZ 1T MNIST Rfl. FTHVIEAVIMERIH UL TAR. FHX4HEFH mxnet . yaml,

apivVersion: 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-
culOl-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"]

2. FEAYY pod X#% Bt B & kubectl.

$ kubectl create -f mxnet.yaml

3. BNEINUTHL

pod/mxnet-training created

4. BEBRSE. FEE tensorflow-training’@ B F I TF tf.yaml X, SREFERERSF, NEREHES
TEAEANRRZHEETELENS , ENETERIIRFD ., ZRESTHT , EFEFIRSESRH

‘o Running’s
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$ kubectl get pods
EBNEETEE
NAME READY STATUS RESTARTS AGE
mxnet-training 0/1 Running 8 19m

5. REREUEFIIGH L.
$ kubectl logs mxnet-training
BRIZTUBFRLTF M THEOAS -
Cloning into 'incubator-mxnet'...
INFO:root:Epoch[0] Batch [0-100] Speed: 18437.78 samples/sec accuracy=0.777228
INFO:root:Epoch[0] Batch [100-200] Speed: 16814.68 samples/sec accuracy=0.907188
INFO:root:Epoch[0] Batch [200-300] Speed: 18855.48 samples/sec accuracy=0.926719
INFO:root:Epoch[0] Batch [300-400] Speed: 20260.84 samples/sec accuracy=0.938438
INFO:root:Epoch[0] Batch [400-500] Speed: 9062.62 samples/sec accuracy=0.938594
INFO:root:Epoch[0] Batch [500-600] Speed: 10467.17 samples/sec accuracy=0.945000
INFO:root:Epoch[0] Batch [600-700] Speed: 11082.03 samples/sec accuracy=0.954219
INFO:root:Epoch[0] Batch [700-800] Speed: 11505.02 samples/sec accuracy=0.956875
INFO:root:Epoch[0] Batch [800-900] Speed: 9072.26 samples/sec accuracy=0.955781
INFO:root:Epoch[0] Train-accuracy=0.923424

6. REHEAMEI
HESETKo

HHE, EETTUREKE get pods” ARIFRE. HRBEH N completed”, Yl
RESR

=7 Amazon EKS EEJETF GPU WH#E , AT H Deep Learning Containers B9 MxNet , %
B Apache MxNet ( J#1t ) GPU #2 (p. 68).

25

AHEFESEELT S GPU £E L)

1. RBWEESE pod X, pod HREMEXEFNZITHRNANEAE, It pod XHF TEH Keras 3
21T Keras =¥, BbRBIEA TensorFlow R, HFAVIEAVIMEFHMELUTRE, FhEXHSER

tf.yaml, B LUFE S TensorFlow = TensorFlow 2 —#2 M. BFHS TensorFlow2 —#2 /A |
¥ Docker BM&FE A TensorFlow 2 B,

TensorFlow GPU i)l

% TensorFlow &£,

apiversion: vl
kind: Pod
metadata:
name: tensorflow-training
spec:
restartPolicy: OnFailure
containers:
- name: tensorflow-training
image: 763104351884.dKkr.ecr.us-east-1.amazonaws.com/tensorflow-training:1.15.2-gpu-
py37-cul00-ubuntul8. 04
command: ["/bin/sh","-c"]
args: ["git clone https://github.com/fchollet/keras.git && python /keras/examples/
mnist_cnn.py"]
resources:
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6.

limits:
nvidia.com/gpu: 1

5 pod 342 Bl EI £ B kubectl.

$ kubectl create -f tf.yaml

BREBUTEE

pod/tensorflow-training created

BREIRDS. F5 “tensorflow-training”f BT th.yaml XHF, EREFERERSF. MREEREE
TEAEAENRR 2 ETELERNE , ENETERIIRFD . ZRETHT , EFEFIRSERH

“o Running’s

$ kubectl get pods

BRIEBATHE

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

BEBEUERY

$ kubectl logs tensorflow-training

BRNZANERRUTOTHHNAR

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

8192/11490434 - ETA: Os
6479872/11490434 - ETA: Os
8740864/11490434 - ETA: Os

11493376/11490434

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.

- 0s Ous/step

128/60000 [vevvvrneneoeonenenenenennnnnns ] - ETA: 10:43 - loss: 2.3076 - acc: 0.0625
256/60000 [vevenrneneneonenenenenensnnnns ] - ETA: 5:59 - loss: 2.2528 - acc: 0.1445
384/60000 [vevverneneneonenenenenensnnnns ] - ETA: 4:24 - loss: 2.2183 - acc: 0.1875
512/60000 [vvvvirnenenennenenenenensnsnns ] - ETA: 3:35 - loss: 2.1652 - acc: 0.1953
640/60000 [vvveerneneneonenenenenensnnnns ] - ETA: 3:05 - loss: 2.1078 - acc: 0.2422
REASUNEINGHE, LETTUMERE get pods” ARIFTRS. HRBSEHX R completed”, il

SGESETEK.

48




AmazonDeep Learning 88 F X ARIEE
Bl

IEEEZ

EFE A Deep Learning Containers B TensorFlow £ Amazon EKS L2 EF GPU HW#®E |, E5
HTensorFlow GPU ¥ (p. 70).

PyTorch GPU Ik
AHBRESEELT R GPU &8 L&F A PyTorch #1TIl4k,
1. REMEFCIE pod X, pod MHFFREEXERNEITHARHUA, I Pod X4/ T

PyTorch F#EHIZ4T MNIST R, FTFVIELvim , RAEEHHREUATARE. FEXHSER
pytorch.yaml,

apiversion: vi1
kind: Pod
metadata:
name: pytorch-training
spec:
restartPolicy: OnFailure
containers:
- name: pytorch-training
image: 763104351884.dKkr.ecr.us-east-1.amazonaws.com/pytorch-training:1.5.1-gpu-
py36-culOl-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. fERAY pod X4 % ELEIEE kubectl.

$ kubectl create -f pytorch.yaml

3. BNEINTHML

pod/pytorch-training created

4. RERS. fEl“pytorch-training”fI B #ALTF pytorch.yaml X#FH., BHERE RERSH. WRARE
EETEMEMNRRZAEETRERNS , BRERELIIRF, ZRBETHIA , BREEERAE
%A “s Running’s

$ kubectl get pods

BRIBEBUTHE

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

5. REAZUEFISH L.

$ kubectl logs pytorch-training
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BNZATAERRUT O TAHNAR

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-idxl-ubyte.gz to ../data/
MNIST/raw/train-labels-idxl-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/tl0k-images-idx3-ubyte.gz to ../data/MNIST/raw
Downloading http://yann.lecun.com/exdb/mnist/t10k-labels-idxl-ubyte.gz to ../data/
MNIST/raw/t10k-labels-idxl-ubyte.gz

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

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

Processing...

Done!

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

6. KWEATUMEBLGHE, BIF UKL B get pods” LLRIFRES. HREER N completed”, I
SGESETKo

ERATERT , BSH EKS BRURMBAXEREFHNE R,

BESR

ZE7£ Amazon EKS EfEF PyTorch & Deep Learning Containers — 2% JEF GPU R | &5

EPyTorch GPU #3I2 (p. 74).

PyTorch 9 Amazon S3 #&#

Deep Learning Containers BF—/MNaf# , &858 Amazon S3 F#EBEFWEIEA T PyTorch il

1. EFFIR7E Amazon EKS LA Amazon S3 #a#f , BREBUARENERSZFEEX Amazon S3 T
£IFENR, B2 IAM BE#EF Amazon S3 158 Amazon EC2 LI IR F 15 1% A& & M hn 2N &Y 32
5, 27T LLBEF AmazonS3FullAccess B 4L AmazonS3ReadOnlyAccessBR

2. REEMAWS REGIONIMER B 5RIA RN X,

export AWS_REGION=us-east-1

3. NIEMEEGIZE pod . pod XHFIREEXREENETHRRNNE, 1 pod XHFEMA PyTorch
Amazon S3 @415 R =B Amazon S3 #iEEE.

Note
YREY GPU &M 1ZFEMp3.8xlargeX FHRFAME , TRFIEK.
HAVIELvim , RAEEFRHEMUTRE, FXHSEN s3plugin.yanl,

apiversion: vl

50


https://docs.amazonaws.cn/dlami/latest/devguide/deep-learning-containers-eks-setup.html#deep-learning-containers-eks-setup-cleanup
https://docs.amazonaws.cn/AWSEC2/latest/UserGuide/iam-roles-for-amazon-ec2.html
https://console.amazonaws.cn/iam/home#/policies/arn:aws:iam::aws:policy/AmazonS3FullAccess$serviceLevelSummary
https://console.amazonaws.cn/iam/home#/policies/arn:aws:iam::aws:policy/AmazonS3ReadOnlyAccess$serviceLevelSummary

AmazonDeep Learning 88 F X ARIEE
Bl

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"
- l'_cll
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"

fEFHE pod U2 BELEI S B kubectl.

$ kubectl create -f s3plugin.yaml

BERS. 5B Mpytorch-s3-pluginiX & s3plugin. yaml XA EF HIMERBE R ZL,
BULZRETUTHS , BEREEERAERN “. Running, ”

$ kubectl get pods

BRIEFATRE :

NAME READY STATUS RESTARTS AGE
pytorch-s3-plugin 0/1 Running 8 19m

KERSUERESHMAER.

$ kubectl logs pytorch-s3-plugin

BXELZELR , #H2H . PyTorch 8 Amazon S3 $E4 146 E,

2w GPU 1l

2K

ABIHNESZTR GPU EF LET2 RIS,

&% Deep Learning Containers FI5EE 3%k , 5@ Deep Learning Containers B (p. 85).
B3

REERNERFLUHTOHRIIL (p. 52)

Apache MxNet ( 81t ) 2= GPU Fil (p. 52)

Apache MxNet ( #81t ) 5 Horovod 2% = GPU il (p. 52)
TensorFlow 3 Horovod 7 = GPU il (p. 57)

PyTorch 7%= GPU #5iJll (p. 59)

PyTorch B9 Amazon S3 #&F (p. 60)
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REBEHEF T2 UILR
B EKS LEFHHRUIG , SREEER LREUTEAN,

o RINZEKubefllowBEFTENAH , 120 PyTorch iZE#F. TensorFlow ZE&FH NVIDIA F#.
+ Apache MxNet #l MPI 2 &,

TRASTHANEREPRRAMENAL.

$ wget -O 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 ( 81t ) 2= GPU 1Zi)l

AHEFERAERASERSSHEST S GPU £8 EF A Apache MXNet (JB1L) iZ1T70 Rk, BE
EKS EiE1T MXNet R4k , B LLEAKubernetes MxNet 12 E FE s B MXJob. TIFRMH—FEEN
TR, AL ME Kubernetes EIZTHo RIS A MXNet £5 ( VEMBE ) . KRFREEL—
MEBSBRPRE,

EABENRREX (CRD) FEMAF B EMEE MX 55 , B builtin K8s FIR—#., RIERE
MXNet BE L& IR.

/|

BERE

$ kubectl get crd

ZH RS E mxjobs . kubeflow.orge.
RS RS ERIZIT MNIST 24 Ik =6l

BETANEREENEZTHESAENESBE— pod X4 (mx_job_distyaml). ZHEEEE 3 N
jobModes : AERF. RFBN IR, BAIEEEFEAFREIRERN pod WHE, ITXIEBF. RSEH
MIELBHRPIRE TR EEH BN IEENER,

s HHREF  RE—NMHUERF. HVEFNEARREESEH. XEESEEMNTTREBIURTREEM
WHMNEOKES. ARG, TNEFOMEHBBASEPHNE NEMTR , WMECITUEERE,

- IR%2E : TREEESIMRSESE  SIIFMERNSBASIHRLARERHTERS. RERTHREIELEHRE
YFE—LE , TN TRRNLE,

o IELRE  THREETREFRN —#UISHEERRTIE. ELEBESMMURZE , THELERMRS /PR
RE, BEMURE , TELBESNBERLERS R, BEERNEIERR , ZR—HENLET
ENTELBARATR—INEFEER,

- REZATFRUGHERRE,

« B LM Always”, “OnFailure’#1“Never’Z —12## restartPolicy. BHE pod EEEHEBEFNEHZ
#,

- RHEATFZERENBRRE.

1. WFEBIE MXJob #1R , ERFPENERSIATREBAFGHRFZRE X
F, mx_job_dist.yaml.

apivVersion: "kubeflow.org/vlbetal"
kind: "MXJob"
metadata:
name: <JOB_NAME>
spec:
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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-cullO-ubuntulé.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-cullO-ubuntulé.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-cullO-ubuntulé.04-example
command :
- "python"
args:
- "/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>

£ &R B2 8 pod XHE1TH B RINEES.

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

IR IEHEBTHES.

$ kubectl get mxjobs

ERMETETHESHRES , BETUATHT. & JOB TEERNESHNEME M.

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

ZRHEMZRLTUTAR

apiversion: kubeflow.org/vlbetal
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kind: MXJob

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
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-cullO-ubuntulé.04-example
name: mxnet
ports:
- containerPort: 9091
name: mxjob-port
resources: {}
Server:
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-cullO-ubuntulé.04-example
name: mxnet
ports:
- containerPort: 9091
name: mxjob-port
resources: {}
Worker:
replicas: 3
restartPolicy: Never
template:
metadata:
creationTimestamp: null
spec:
containers:
- args:

- /incubator-mxnet/example/image-classification/train_mnist.py

- —-num-epochs

- “20"

- —-num-layers

- llzll

- --kv-store

- dist_device_sync
- --gpus

- lloll

command :

- python

image: 763104351884.dkr.ecr.us-east-1.amazonaws.com/aws—-samples-mxnet-

training:1.8.0-gpu-py37-cullO-ubuntulé.04-example
name: mxnet
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ports:
- containerPort: 9091
name: mxjob-port

resources:
limits:
nvidia.com/gpu: "1"
status:
conditions:

- lastTransitionTime: "2020-07-23T16:38:41Z"
lastUpdateTime: "2020-07-23T16:38:41Z"
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

RERBEXRBTRORSHES.
M E-RNESHMEX B “Creating (EEIE)”. “Running (EfEi21T)’. “CleanUp (B
RS- REESHEBERBBFA “Running (AK)” Z2—-

5. MREMERMES , BREREINEBHIESHUEHSTUTHT

$ kubectl delete -f mx_job_dist.yaml

Apache MxNet ( ¥t ) 5 Horovod % # = GPU 3%

AHEFERAEFANST R GPU £8 L8 B Apache MXNet (F1b) HE K 5 H RN UI%. Horovod. B
FEREESENSHAN REIREG , HEN - 3 TREHS node-type=p3.8xlarge EAFEH. THE
1= {THorovod RAIBIZAIS F MNIST HE E# MxNet.

1. BRIERBELRE MPiJob BEX AR

$ kubectl get crd

Z4 B2 & mpijobs.kubeflow.orgo

2. BIE MPI Job BFHEN T REE (BIA ) URENMNTREEH GPU ¥ & (gpusPerReplica), RIER
HEREIUATRBRAGERFEE AN, mx-mnist-horovod-job.yaml.

apiVersion: kubeflow.org/vlalpha2
kind: MPIJob
metadata:
name: <JOB_NAME>
spec:
slotsPerWorker: 1
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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-cullO-ubuntulé.04-example
name: <JOB_NAME>
args:
- —--epochs
- “10"
- —--1r
- "0.001"
command :
- mpirun
- -mca
- btl_tcp_if_exclude
- lo
- -mca
- pml
- obl
- -mca
- btl
- 7openib
- --bind-to
- none
- -map-by
- slot
- -X
- LD_LIBRARY_ PATH
- -X
- PATH
- -X
- NCCL_SOCKET_IFNAME=ethO
- -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-cullO-ubuntulé.04-example
name: mpi-worker
resources:
limits:
nvidia.com/gpu: <GPUS>

£ &R B2 8 pod XHE1TH B RINGES.

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

KBRS, FLHERETRERSF, IREEESTEAEMNRFZHEETELERNS , ERE

ERFIERFP, ZRETHI , BERFERSESX N Running (EEETT)

Sl

$ kubectl get pods -o wide
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£
BRIZFABRIRUTOTHENANR -
NAME READY STATUS RESTARTS AGE
mxnet-mnist-horovod-job-716-launcher-4wc7f 1/1 Running 0 31ls
mxnet-mnist-horovod-job-716-worker-0 1/1 Running 0 31ls
mxnet-mnist-horovod-job-716-worker-1 1/1 Running 0 31ls
mxnet-mnist-horovod-job-716-worker-2 1/1 Running 0 31ls
5. BREFELREFHEF pod WEH , REBEUEFYIGH .
$ kubectl logs -f --tail 10 <LAUNCHER_POD_NAME>
6. ZALREAEUNEIGHE, BIE7ASERE ‘get pods” ARIFRTS. LHREER “Completed (2
FHEZ)”ET n.'\H%uL 'LJ"@{E%E:J‘D&O
7. BRAEBHETES :
$ kubectl delete -f mx-mnist-horovod-job.yaml
RESR

E7£ Amazon EKS EZIJETF GPU H#E |, FH7% A Deep Learning Containers £ MxNet , 55
B Apache MxNet ( J#1t ) GPU #3# (p. 68).

TensorFlow X Horovod %

AHEFERMAEFERANZT S GPU £8 Li&& TensorFlow #E W5 R I4%. Horovod. EERAEE
SUGHANROIBRG , HFEN -1 3 HRERS node-type=p3.16xlarge EAFEH, BAILUFAHK
25 TensorFlow 5 TensorFlow 2 —Eﬁﬁﬁc EFHEE TensorFlow2 —#2f# A , #BfF Docker BHEE A
TensorFlow 2 B &,

1.

BIFRBERE MPiJob BE LR IR.

$ kubectl get crd

Z4 B B2 mpijobs.kubeflow.orgo

A1 MPI Job BIRHELTRHKE (X ) URENTRLEEN GPU B & (gpusPerReplica). 1RIEE
HERETATRBRHAGERERERNOXMHH, tf-resnet50-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—
tensorflow-training:1.15.5-gpu-py37-cul00-ubuntul8.04-example
name: <JOB_NAME>
command :
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- mpirun
- -mca
- btl_tcp_if_exclude
- lo
- -mca
- pml
- obl
- -mca
- btl
- 7openib
- --bind-to
- none
- -map-by
- slot
- -X
- LD_LIBRARY PATH
- -X
- PATH
- -X
- NCCL_SOCKET_IFNAME=ethO
- -X
- NCCL_DEBUG=INFO
- -X
— MXNET_CUDNN_AUTOTUNE_DEFAULT=0
- python
- /deep-learning-models/models/resnet/tensorflow/
train_imagenet_resnet_hvd.py

args:
- —-num_epochs
- n 1 0 "
- --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>

£ &R B2 8 pod XHE1TH B RINGES.

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

RERS. FLHEHRERERSH. UREZEESTEAEMANRR G 2ETHEANE , e1EE
TREFIRF . ZXETHE , BREEIRBSERN Running (EEETT) .

$ kubectl get pods -o wide

BRNZAAERRUTOTHHAAR

NAME READY STATUS RESTARTS AGE
tf-resnet50-horovod-job-1794-launcher-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

RiEFLRBEFEF pod WEH , REREUEEFI

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

6. ZAREAFEUMBINEGHE, B SUBER B get pods” ARIFIRAS. HRAZZE R “Completed (B
ER) R, BFAEZINFESETK.

7. BRAEBMEITES

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

IEEE A

E#H#H A Deep Learning Containers # TensorFlow £ Amazon EKS EZIETF GPU W#E | &2
® TensorFlow GPU ## (p. 70).

PyTorch % # = GPU 351
FHEFNESEEST S GPU £# L&A PyTorch #1720 /N4, ©EH Gloo #EhH Eik.

1. RIERBE XY PyTorch BEXN&FR.

$ kubectl get crd

ZHH R EE pytorchjobs .kubeflow.orgo
2. TR NVIDIA fitfdaemonset ETEIETT

$ kubectl get daemonset -n kubeflow

ZRHMRCTUATRE,

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

3. ERANTXHFBZET Gloo WA HABBEHTHEIL, HEREFIBNNXHFdistributed. yaml.

apiversion: kubeflow.org/vl
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-cullO-ubuntul8.04-example"
args:
- "--backend"
- "gloo"
- "--epochs"
—_ "5"
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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-cullO-ubuntul8.04-example"
args:
- "--backend"
- "gloo"
- "--epochs"
- "5"
resources:
limits:
nvidia.com/gpu: 1

4. FERERIGIEN pod XHFETHHRNEES.

$ kubectl create -f distributed.yaml

5. ZRERUTAEREFLARE

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

BEZEERL , BERA

$ kubectl logs -f <pod>

FRTERE , B2 H EKS FRUREEXEREFNER.
PyTorch 9 Amazon S3 ##

Deep Learning Containers @& —MNafh , FEEB S Amazon S3 FEBEHWEBIEA T PyTorch #Fil. &
& Amazon EKSPyTorch #9 Amazon S3 #ff GPU 8™ Al

BXESEEMEAMRE , HSHEPyTorch B Amazon S3 fEF1ZHEE.
FATERE , 5 EKS BERUKREEXRBERERNER,
BESR

E1£ Amazon EKS EfER PyTorch 5 Deep Learning Containers — 2% JETF GPU HW#E , #25
FPyTorch GPU #32 (p. 74).

Inference

FATHNSRAUBBREFT LD EKS £% (p. 35) , (RALNABERZTHEEL, 17 #E , BT
£/ CPU =k GPU Rfil , EABURTFEHPN TR, HENIBETRARE, ATEENE T OFHET
#:38 AmazonfEF Apache MXNet ( #81t ) . PyTorch, TensorFlow 1 TensorFlow 2 £ EKS £# Deep
Learning Containers,

S

. CPU # (p. 61)
. GPU #3 (p. 68)
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CPU #E3#

EEDIE S EAMEH Apache MXNet ( #81t ) . PyTorch, TensorFlow 1 TensorFlow 2 £ EKS CPU $£&#Y
Deep Learning Containers Liz{TH#E,
B Deep Learning Containers BT E#3%k , i, AIFAH Deep Learning Containers B,

Note

MBEEEMFEH MKL , 5. AmazonDeep Learning Containers ZL 43R ROE (MKL) 2
W (p. 87)AIRERAEVISRH IR AL
B
« Apache MxNet ( 81t ) CPU #IE (p. 61)
 TensorFlow CPU # (p. 63)
+ PyTorch CPU # (p. 66)

Apache MxNet ( 1t ) CPU #t I

EARHESD |, 81E— Kubernetes RS MERE , AT A MXNet Kiz1T CPU #HE, Kubernetes RS
NFT—NHERHFKEO, 812 Kubernetes fREE , IAEEEEFEANRSE R serviceTypes. R
ikserviceType@ClusterIP. BBFEATHR —EHREN Pod KL B HE1T.

1. BlEWmEZE, BUEEEEEN kubeconfig LAIEMIEFHMNER, RIEBERE “training-cpu-1" HFHE
EWHER CPU £BNEE, BXITRERENESEFER , B2 M. LI# EKS L% (p. 35).

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

2. (FEALHERNMNTAIESER, ) EUERNMEMNE (10 Amazon S3 ) AN ERMER, Hx0M
FNGEHER E4£3) S3 |, 51, TensorFlow CPU #I2 (p. 63). HZBNATENGBRER, A
RBEAMEZELR |, BHSHKubernetes 2247 314,

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

3. FRAUTHBRERN mx_inference.yaml BX#H. WRHEINXHEETER, FHH MxNet HEF
BURBRNNE, RAEHAARER RARELEEBHE.

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/vil
metadata:
name: squeezenet-service
labels:
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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-ubuntulé.o04
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_vl.l.mar
ports:
- name: mms
containerPort: 8080
- name: mms-management
containerPort: 8081
imagePullPolicy: IfNotPresent

FEERA T < 81 E X #988 % 2B 9 pod.

$ kubectl -n ${NAMESPACE} apply -f mx_ inference.yaml

BRI MEUTUTAR

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

B & pod FIRTS.

$ kubectl get pods -n ${NAMESPACE}

EERBRE  BEEEEIUT ‘RUNNING™ R :

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

Z#H— SR pod , BEITUTHS :

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

M F LA # serviceType 7 ClusterlP , BAINEANTH SRR OMNEHNBRBREREEHNEN -

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

TEADEHE K,

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

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

TensorFlow CPU I8

EXRHEF |, 8IE— Kubernetes [REMEE , AF A TensorFlow Kiz1T CPU #I, Kubernetes iR
SRTFT—PHREREKO, 812 Kubernetes BREAT , TUIEEEFEAMNRSEE serviceTypes. B
ikserviceTypefClusterIP. ERRER —EHEMN Pod BLEZHHIZT,

1.

BlEmEZER, BAREEEE R kubeconfig IS IEWER, RIEARSIRE “training-cpu-1” IFH
BERAEN CPUEHNEE. BXNMRERENESFER , B5MH. L5 EKS £ (p. 35).

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

ATHENERTEITRMNARNH#TRE , fln , FARLZEM Amazon S3. HF Kubernetes fRS
EE G\ Amazon S3 # Amazon ECR , Rt A ZEAmazonTIEER Kubernetes #&, FEARSI
o, BEA S3 REMIMIREVIGEHNER,

RUF R AmazoniEiE, IS MEHR S3 BEAFRNER,

$ cat ~/.aws/credentials

ZRHEREUTUATRE :

$ [default]
aws_access_key_id = YOURACCESSKEYID
aws_secret_access_key = YOURSECRETACCESSKEY

£/ base64 X LEEEH TR,
B AmBIEREA,

$ echo -n 'YOURACCESSKEYID' | base64

ETRREBUBHRZR.

$ echo -n 'YOURSECRETACCESSKEY' | base64

BHREMEUTUATRE !

$ echo -n 'YOURACCESSKEYID' | base64
RKFLRUFXUOFDQOVTUOtFWU1E

$ echo -n 'YOURSECRETACCESSKEY' | base64
RKFLRUFXUINFQ1JFVEFDQOVTUOtFWQ==

BN ENN X fFsecret.yaml U TARETENEBEFRF, ZXHRATEEER.

apiversion: vl

kind: Secret

metadata:
name: aws-s3-secret

type: Opaque

data:
AWS_ACCESS_KEY_ID: YOURACCESSKEYID
AWS_SECRET_ACCESS_KEY: YOURSECRETACCESSKEY
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REANATENGEZME,

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

H&tensorflow RS TR E,

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

B M ENsaved model_half plus_two_cpuwfFEREIEM S3 FE .

$ aws s3 sync saved_model_half plus_two_cpu s3://<your_s3_ bucket>/
saved_model_half_ plus_two

FAUTHARAEEN tf_inference.yaml X, EH--model_base_pathLAFEAEN S3 7
8, BALUNEE TensorFlow 2 TensorFlow 2 —i2fE M. BN HEE TensorFlow2 —#&EH |, &/
Docker BB E N TensorFlow 2 B,

kind: Service
apiVersion: vi
metadata:

name: half-plus-two

labels:
app: half-plus-two

spec:

ports:

- name: http-tf-serving
port: 8500
targetPort: 8500

- name: grpc-tf-serving
port: 9000
targetPort: 9000

selector:
app: half-plus-two
role: master

type: ClusterIP

kind: Deployment
apiVersion: apps/vl
metadata:

name: half-plus-two

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

spec:
replicas: 1
selector:
matchLabels:

app: half-plus-two
role: master
template:
metadata:
labels:
app: half-plus-two
role: master
spec:
containers:
- name: half-plus-two
image: 763104351884.dkr.ecr.us-east-1.amazonaws.com/tensorflow-
inference:1.15.0-cpu-py36-ubuntul8.o04
command:
- /usr/bin/tensorflow_model_server
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10.

1.

12.

13.

14.

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:
- containerPort: 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

REENAT 28 E X8 % 2 E P pod.

$ kubectl -n ${NAMESPACE} apply -f tf_ inference.yaml

BRREMEUTUTAR

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

K& pod FIRTS.

$ kubectl get pods -n ${NAMESPACE}

EENRDRE , BEFEREIELT ‘RUNNING” IR :

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

BE#— SR pod , BAILUETT :

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

T serviceType 3 ClusterlP , S E LUK O MBI BB R A EEM .

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

FULT json FRHFET BN Fhalf_plus_two_input.json

{"instances": [1.0, 2.0, 5.0]}
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15.

EEE FETHEBER,

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

BB S AT RAELL

"predictions": [2.5, 3.0, 4.5
]

PyTorch CPU H#EIE

ELFEEDR , AIE—1 Kubernetes lRFMEFE , A FEA PyTorch 217 CPU ¥, Kubernetes RS
DT —ANHERHEKO, 812 Kubernetes fRS AT , AIEEERANREEKEServiceTypes. B
IAServiceTypeZClusterIP. PBRREHR —EHEMN Pod BLE B HIET,

1.

BB B =R, BHEEEE N kubeconfig J«,UEF'JIEEQE’JEﬁO BIF R B IR B “training-cpu-1” TFH
FERAEN CPURHEHNEE. AXIRERENESFER , B30, L% EKS £ (p. 35).

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

( ﬁﬁﬁi\\%ﬁﬁiﬁqﬂ’ﬂﬂﬁfﬁhc ) EAEHAIMENE (20 Amazon S3 ) iR BEHER, FXMA
FLERER E£3 S3 , H5. TensorFlow CPU ## (p. 63). H&%HTLFFJ:F FHHEEE. B
RKEHFNEZER 1ﬁ§|ﬂKubemetes AR TR,

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

FRAULTHAARCESZN pt_inference.yaml BIX#. WREISXHIEETER, FIERAK PyTorch #
ERGUREHNHNE, LRAFEAASEER HEELEFERE,

kind: Service
apivVersion: vl
metadata:
name: densenet-service
labels:
app: densenet-service
spec:
ports:
- port: 8080
targetPort: mms
selector:
app: densenet-service
kind: Deployment
apivVersion: apps/vil
metadata:
name: densenet-service
labels:
app: densenet-service
spec:
replicas: 1
selector:
matchLabels:
app: densenet-service
template:
metadata:
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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-ubuntulé.o04
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
containerPort: 8080
- name: mms-management
containerPort: 8081
imagePullPolicy: IfNotPresent

4. FMEENATZHEXH®EZRFPHE pod.

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

BB EMEUTUTAR

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

5. K pod KIRASHE pod 4 F “RUNNING (EFEZ(T) R

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

BHREMEUTUATRE :

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

6. EH—LHER pod , BEITUTHS :

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

7. HBETIHAM serviceType i ClusterlP , SBA[ LU iR OB BB L LN EN.

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

8. HEEFLHRSHE A AELTUEANTHTNTRENEARESTHE

$ curl -O https://s3.amazonaws.com/model-server/inputs/flower. jpg
curl -X POST http://127.0.0.1:8080/predictions/densenet -T flower.jpg

ERATERG , B2 EKS BEBRUIRMAXBRERNES.
IEEEA

E 7 I{AE Amazon EKS L EEX A A MRS Deep Learning Containers &4/ , #2HBEEYAO
& (p. 76).
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GPU #3#

RERD B WAE R Apache MXNet ( #81t ) . PyTorch, TensorFlow %1 TensorFlow 2 % EKS GPU &
¥ Deep Learning Containers Liz{TH#E,

F 3 Deep Learning Containers HI5EE#%I%k , 55/, A A/ Deep Learning Containers BR{.
Note

MKL A/ : #EE. AmazonDeep Learning Containers Z 43 /REZF 0 E (MKL) 1L (p. 87)BA%K
BREVISGRHEE MR,

B
- Apache MxNet ( 81t ) GPU H#3 (p. 68)
+ TensorFlow GPU #I2 (p. 70)
« PyTorch GPU #I& (p. 74)

Apache MxNet ( #8{t, ) GPU #3#

EHZEH |, 81—/ Kubernetes FRE MEFE, Kubernetes RELAFF 7T —MN#tEREEO, 612
Kubernetes ARSSAT , TM?”EEEFEH’Jﬁﬁ%%i]ServiceTypes. ZRikServiceTypeRClusterIp. ZfE
fhRER— E%Z;E’J Pod R BB HE1T.

1. WFETF GPU WH#IE | RHEH T Kubernetes 9 NVIDIA R Z &4 :

$ kubectl apply -f https://raw.githubusercontent.com/NVIDIA/k8s-device-plugin/v1.12/
nvidia-device-plugin.yml

2. F nvidia-device-plugin-daemonset 2 & IEfE IEHIE1T.

$ kubectl get daemonset -n kube-system

ZRHEREUTUATRE !

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. DIBRMmEZHE. ZHAAEEEEN kubeconfig SAIEE EFWM R, BIFADRE training-gpu-1"SFHE
WHEH GPU EEMEE. BXUMRERENESER , H2M, L5# EKS 23 (p. 35).

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

4, (FALRERNNTRESER, ) EUESNMNEME (1S3 ) LRELBHWER, FSRXLELER
NG ENER E£FI“FIA TensorFlow B THIE"E 5 2R M S3. H&%HILFH:F FHmEEE. B
XEZENEZEER , HSHKubernetes 247 3014,

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

5. BlE mx_inference.yaml X#., AT —MBREONBENENE,
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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
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-gpu-
py36-culOl-ubuntul6.04
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_vl1.1.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

REBERA T 2 8% LK% 2 B FEET pod :

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

BB EMEUTUTAR

service/squeezenet-service created
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7.

10.

1.

12.

deployment.apps/squeezenet-service created

K E pod BIRASHEEF pod £ F*RUNNING (EEFEET)IRA -

$ kubectl get pods -n ${NAMESPACE}

ESRERSHR , EFEEIUTRUNNING (EEEZET)RE :

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

B — S HIR pod , BAILIET :

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

B F b4 #Y serviceType R ClusterlP , S SURIR O M BB EEZLNEN , (& FEEEHETT
I )

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

THENES

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

EZER FETHE

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

TensorFlow GPU &

ELHER |, 81— Kubernetes FRFZ MEE ., Kubernetes RFAF T —MNHERERO, 6122
Kubernetes BRSEY , LA EEF A RS K E serviceTypes. BiAServiceTypefClusterIP. H &
ARBR—EHREN Pod RA B HIZET.

1.

FNFETF GPU W | R%¥FEA T Kubernetes B9 NVIDIA @& &H :

$ kubectl apply -f https://raw.githubusercontent.com/NVIDIA/k8s-device-plugin/v1l.12/
nvidia-device-plugin.yml

94 nvidia-device-plugin-daemonset 2 & IE#E IEHIE 1T,

$ kubectl get daemonset -n kube-system

ZHRHEFRRUTUTAR

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
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3. tlEGEZE, BAREEEENR kubeconfig LUIEE EMFKER. KIFEEIRE training-gpu-1"HIFHE
HNEW GPU EHNEE, AXRUMREFENESFER , HS5H. LI EKS £ (p. 35).

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

4, FATHENERTMEIFRNFRNHTRE , fln, FARESL, S3%, HTZRSEEHRE S3 M
ECR , &AM IZ BRI AmazonEE/EN Kubernetes 3%, EARAIF | LR S3 kM
KENER,

KEEAmazonZil, XEZIFHMEER S3 BEAENER,

$ cat ~/.aws/credentials

5. MHMELTUATHR:

$ [default]
aws_access_key_id = FAKEAWSACCESSKEYID
aws_secret_access_key = FAKEAWSSECRETACCESSKEY

6. {EH baseb4 XX LEIFFITHRID, BERILIHEEH.

$ echo -n 'FAKEAWSACCESSKEYID' | base64

ETREBHBRHRZR.

$ echo -n 'FAKEAWSSECRETACCESSKEYID' | baseé64

BB EMEUTUTAR

$ echo -n 'FAKEAWSACCESSKEYID' | baseé64
RKFLRUFXUOFDQOVTUOtFWU1E
$ echo -n 'FAKEAWSSECRETACCESSKEY' | baseé64

RKFLRUFXUINFQ1JFVEFDQOVTUOtFWQ==

7. BIE yaml XHREFHZEH, EENEEZPHZEHSBFN secret.yaml,

apiVersion: vl

kind: Secret

metadata:
name: aws-s3-secret

type: Opaque

data:
AWS_ACCESS_KEY_ID: RKFLRUFXUOFDQOVTUOtFWULE
AWS_SECRET_ACCESS_KEY: RKFLRUFXUINFQ1JFVEFDQOVTUOtFWQ==

8. FEANATENGEEM :

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

9. HEARAFIF , BT tensorflow-serving FEEH FMNGEEE LS E S3 FH#EE.
LT Rl B E#M tensorflow-serving-models, EXRNERENERE S HH
saved_model_half plus_two_gpu H S3 2@,

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

10. E% CPU &,

7
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$ aws s3 sync saved_model_half_plus_two_gpu s3://<your_s3_bucket>/
saved_model_half_plus_two_gpu

11. Bl tf_inference.yaml X#., FAT - MBRIWABENHHNS , ¥ --model_base_path
ENEREN S3 F#E. BALUF TS TensorFlow 5 TensorFlow 2 —#2EH., EFEE
TensorFlow2 —#2{EH , i&fF Docker BM&E N TensorFlow 2 B,

kind: Service
apiVersion: vl
metadata:

name: half-plus-two

labels:
app: half-plus-two

spec:

ports:

- name: http-tf-serving
port: 8500
targetPort: 8500

- name: grpc-tf-serving
port: 9000
targetPort: 9000

selector:
app: half-plus-two
role: master

type: ClusterIP

kind: Deployment
apiVersion: apps/vil
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-gpu-py36-cul00-ubuntul8. 04
command :
- /usr/bin/tensorflow_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:
- containerPort: 8500
- containerPort: 9000
imagePullPolicy: IfNotPresent
env:
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12.

13.

14.

15.

16.

17.

- 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: wiw
memory: 1Gi

REBERA T 2 81 E XK % 2 B Y% pod

$ kubectl -n ${NAMESPACE} apply -f tf_ inference.yaml

BHREMEUTUATRE :

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

K& pod BRFASHZEF pod £ F“RUNNING (EEEET)RE :

$ kubectl get pods -n ${NAMESPACE}

EERERSISR , BEREFELITRUNNING (EEET)RES

NAME READY STATUS RESTARTS AGE
half-plus-two-vmwp9 1/1 Running 0 3m
B —FHR pod , BAILUEIT

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

BT b B serviceType 7 ClusterlP , BRI SV O MNENBRERXELNEN , (& FER
B ) -

&b

—y—

1&1T

$ kubectl port-forward -n ${NAMESPACE} “kubectl get pods -n ${NAMESPACE} --

selector=app=half-plus-two -o jsonpath='{.items[0].metadata.name}'™ 8500:8500 &

LT json ZRFEETFE N half_plus_two_input.json KX H

{"instances": [1.0, 2.0, 5.0]}
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18. HEZERHE LF{THE !

$ curl -d ehalf plus_two_input.json -X POST http://localhost:8500/v1/models/
saved_model_half plus_two_cpu:predict

TR H AT AR

"predictions": [2.5, 3.0, 4.5
]

PyTorch GPU # %

EWEZES , BB Kubernetes RS MEBF . Kubernetes RS AT 7T —MHEREKO, BIE
Kubernetes FRSEY , T EEFE AN RS EEserviceTypes. BikserviceTypeRClusterIP. F&
ARAR—EHEN Pod A BN HIETT,

1. WFETF GPU WH#IE K L% FEHT Kubernetes B NVIDIA & & &

$ kubectl apply -f https://raw.githubusercontent.com/NVIDIA/k8s-device-plugin/v1l.12/
nvidia-device-plugin.yml

2. iF nvidia-device-plugin-daemonset & I[EfE IEHIE1T.

$ kubectl get daemonset -n kube-system

T HEFEUTUTAR,

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. BIEGmBZEME,

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

4, (FRAAHEANRNESR, ) EUESNMEME (0 S3 ) MREEWER, BFSRXESHE
FiGERER &R A TensorFlow #{THIE I 2 HI2RH S3, NBPANATENGEZERE, &
RBEAMEZELR |, S HKubernetes 2247 314,

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

5. BlZ pt_inference.yaml X, AT —MBRANBENENE,

kind: Service
apivVersion: vl
metadata:
name: densenet-service
labels:
app: densenet-service
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spec:
ports:
- port: 8080
targetPort: mms
selector:
app: densenet-service
kind: Deployment
apivVersion: apps/vil
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-culOl-ubuntulé.04"
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
containerPort: 8080
- name: mms-management
containerPort: 8081
imagePullPolicy: IfNotPresent
resources:
limits:
cpu: 4
memory: 4Gi
nvidia.com/gpu: 1
requests:
cpu: wqw
memory: 1Gi

REBENA T 2 8% LK 2= E R E pod.

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

BB EMEUTUTAR

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

K& pod WIRSHZE4F pod & FRUNNING (EEIZIT)RFS.

$ kubectl get pods -n ${NAMESPACE}

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

8. E#t—L iR pod , BALUELT :

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

9. HT A serviceType H ClusterlP , ZAILUFIR OMNZHBRHREZELNEN (& FEFEPETH
) o

$ kubectl port-forward -n ${NAMESPACE} ~kubectl get pods -n ${NAMESPACE} --
selector=app=densenet-service -o jsonpath='{.items[O0].metadata.name}'” 8080:8080 &

10. EEHENRSHE , WELITUNTERNE ORKSTHE,

$ curl -O https://s3.amazonaws.com/model-server/inputs/flower. jpg
curl -X POST http://127.0.0.1:8080/predictions/densenet -T flower.jpg

ARG  E2 5 EKS BRURMAXBRERNES.
IEEEA

E T U{A1E Amazon EKS £ B E X A OS5 Deep Learning Containers £& 6/ , #2REENAO
= (p. 76).

BEMAOR

WF—LE@E , AmazonBREABEXAOLSHA, MEAEFRECHAODR , AIEZNTAERBEEA
mP=V

FH Pod XHHH command S, F args SHE RN EBHEE LA DO SBIZA,

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—
ubuntulé.04
command:
- "/bin/sh"
- ll_cll
args:
- Jusr/local/bin/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"

command = entrypoint My Kubernetes FEREM. BXFHAFEE , HSHIL Kubernetes FERE Tk,

R EKS SR EATHMN IAM RRIFH D2 ZMEMN ECR 7 E , ELEAM kubectl KB SRIRIZE
HNRAFTENAR , MRS THEIRER.
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error: unable to recognize "job.yaml": Unauthorized

ERRLEE | BFERE IAM T, BETUTHEZA,

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"}]}"'

¥ spec THELTABMMEEH Pod XHH,

imagePullSecrets:
- name: aws-registry

M FEHEERAmazonEKS L£#Y Deep Learning Containers

AT REANTESEDITHREMNE N EiRAmazonAmazon EKS B ) Deep Learning
Containers, BMHEIRZEHRHEIRNBRE R,

Troubleshooting
£ 1

« REHIR (p. 77)
- AR (p. 78)
« BEHIR (p. 78)

RIEHIR
1£ Amazon EKS E#£ L& & Deep Learning Containers i , ATaE &R E LA T 48R,

o BRI Rkubeflow N ETE

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

ERRILER  BETUTH R,

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

iR . ETTXEHELER

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

EfRLER BFRIIZEEBHENKFNAEE, RETUREEEBXEIEER,
+ Error: SRE 8341 F41:8080 HIIEREIKIEL

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

EMfRLREIR , BETUToSNERS 2 Kubernetes ELiE

cp ~/.kube/eksctl/clusters/<cluster-name> ~/.kube/config

c B AEXNR  MNEETBINR  FXKREARRESEH | REN

$ ks apply default
ERROR handle object: patching object from cluster: merging object with existing state:
Unauthorized

BRREBTHREBERY , SEETEARNIZEZENSMNEFHEER SR LRI ELN |, &
a%iv:ilttllﬂsﬁo WITERAE EBAORE L BHEL,

» Error: TERIENMARER ; B % 'Y=/ubuntu/kubeflow-tf-hvd' E1FE

$ 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

BRI R ES, BR , BURFENZXARNTIANNFELE, EEEEIE , EMER
MR,

FERBIR

ssh: Could not resolve hostname openmpi-worker-1.openmpi.kubeflow-dist-train-tf: Name or
service not known

WMRIETEMEA Amazon EKS FHERN BRI ERER , WEX WHEREEBET—E NVIDIA RZEH LTRSS
R, BEATHRBRIEHX R IEBEAES 4*‘5)&4%;1@313&#32@?5&%@%% I BAREHE,

B IR ER IR
JEE Amazon EKS BEM IR , ATRERIREIL T (iR,
- HiR . RESFXEEREE namspace”

$ kubectl delete namespace ${NAMESPACE}
error: the server doesn't have a resource type "namspace"

RiEGBZHNHERBER,
« HIR RSB EERFFRERER

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

EMAUPLEEIR , BRIE~/ . kube/configiE @ EEM S AAmazonEFE A EHE B EfEaws
configuresHFEN H OAmazonfEE £,

« HiR  NBBBRERINARFRE F# KT E ksonnet TNH

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

ERRIEIR | FRIEEREBMT ksonnet NARFEIZM B RP, IREWEMNXHRKks initiE(T
ID

* Error: RERSEF|MNHEIR ( RFEE ) : HFT 2 pod “openmpi-master”

$ kubectl logs -n ${NAMESPACE} -f ${COMPONENT}-master > results/benchmark 1.out
Error from server (NotFound): pods "openmpi-master" not found

HERATRERBETEMR ETXERHBREREIEN . BERIRIN LT S B B9 3R th MR
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SIFMNIESR

MEZRSupport BUER

Amazon Deep Learning AMIs(dLAMI) #lAmazonDeep Learning & £5(DLC) f&i{t TRE %S TE ey
BEE , HEARFWER, B4, BIHEF. ENRERGEHTTHRIL. AXEFMANET DLAMI H
DLC WAERX X, AXTH DLAMI B3I% , H5H. DLAMI &{TUH. AXT A DLC W3I% , 55
#. Deep Learning A85HY & 1T AA.

X IFRYAESR

BSETR , EFEIHXISWPLERNRAE, BESHITERKLEZKATEAmazonX#F Origin FELREF
FIRAFRR ISR LIRS, ELFARAELAELE DLAMI, ZHEL DLAMI B HELL DLC 1A A, BXIEEMR
BHNEZFMEER , FTSELITHE :

« BIEZE DLAMIK i BA

« ZIEZ DLAMIKXFiiES

« BIEZ DLCAMILEA

« A A#YDeep Learning Containers B TT

Note

EREEMAPKNX, KEEERK , niENRRERAE , H AxEFTRA. Fl0 , 3T TensorFlow
26.5, EBRAN 2, RERAEN 6, #FTHRENR 5.

HER HERA  XFF CUDA kR GitHub  #MT4R {R#Ht# R#t24E DLCAH

P GA —fEZR 22 DLAMI
DLAMI

PyTorch | 1.12 = 11.3 XF | 02/02/02/02020(2/02/02882/02/0 | 2 =

SageMaker

DLC , DLAMI

7116

M EC2/

ECS/EKS

DLC
PyTorch | 1.11 p=3 11.3 3F | 02/102/102/02/102/102/82/02/10 & =

SageMaker

DLC , DLAMI

A 115

# EC2/

ECS/EKS

DLC
PyTorch | 1.10.2 = 11.3 10/21/2022 102/21/02/0Z0 & 2
TensorFlow2.9.1 = 11.2 05/17/2022 05/17/2023 =2 Z =
TensorFlow2.8.0 = 11.2 02/02/02/02(A@R/02/02/@2/02/0 & =
TensorFlow2.7.1 P 11.2 114/04/04/04/%/04/04/040 & =
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& LR

= I I7) &

o BPLEAERRAREBLLINT ? (p. 81)

- BEBEWLEERAmazon R AFIERRAIN XM ? (p. 81)

« IRLEEG&EEHTH SageMaker/AmazonIh&E ? (p. 81)

o WEFE “KIFHVAELR” RPENHBIRA ? (p. 81)

s MRERSTHRETEXFNEREKSD , ZELD? (p. 81)
« DLAMI =k DLC R & XIFELAIMAE TensorFlow? (p. 82)

o MAREIZFHERRAENZIATIRE ? (p. 82)

o FRGRBEIARWMA ? (p. 82)

s BN IEARESTH , RNEPREXERBFITIEL 2 (p. 82)
o HEFMBHREFNNERREATANRKEFL? (p. 82)
s KBXRARBEFTESERRENIERTEH ? (p. 82)

o BOVERMAK EZ)RIFMETLER ? (p. 82)

s ERRATBEHLEFNEGRLBIEIG 2 (p. 83)

o WMEEAIRMIERRAE ? (p. 83)

o B A{E up-to-date R R EMRANZIHFEE ? (p. 84)

s REEFNFTIEFEEMER Anaconda M ED ? (p. 84)

MERERRAIRELZE4NT ?
MBI BIRE RN SO (0. 50K , BAKBRENT.

B 58 R L 4E F Amazon & fn FTAE 2R iR AN B & 2

RNEXWFRAGETARAT T #H DLAMI 1 DLC TensorFlow # PyTorch#{ B . X SEEERAK,
FERE/AF major-minor-patch ERMIRA, BITESEEFMRANEBHEFNETHNEFRG, &
RMBEPNELZELE , BSRRNERRAN EZ ZHATER 2 (p. 82)

TR LE B 15 = FTHY SageMaker/AmazonZh&E ?

T IHAEE B & R ARASE DLAMI 1 DLC ® & % PyTorch # TensorFlow. BX#HBGHNIFMER  BSHXL
1715 B8 SageMaker ELAmazonligt, BHx A A DLAMI WHIEK |, 28, DLAMI £1TUHEH. HX A A DLC
HIIR , B8, WATRBAAmMazonDeep Learning B85, BXxMBEINESZEE , BSRRNELRA
W EZZIFMATER ? (p. 82)

MAFE “TIFRVAESR” RPE LS BIARA ?

MY Y BTARAS ISR HEZE (p. 80)table EHY R RFTMVER M A AmazontE L AT A GitHub. BN &R A IIE
 DLAMI = DLC W EF. EMMEXKETNEN . BXREGEFNEE , BSARWERREAN =
X EARNLER ? (p. 82)

MRBSITHRATEFERKRT , ZELD?

MBEBTHIREFTELZFHESR (p. 80)% , MK EHFNRERF. EMEXREZ. X up-to-
date fRAN , BATEWEE A EIER R DLAMI 5 DLC ARFEP—NEFXIGHNELR, HXT A DLAMI
W3k , HZH. DLAMI Z4THE8. HX A A DLC W5lI&k |, S H. M AT BAmazonDeep Learning &
.
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DLAMI 5 DLC & X #FUFTARAK TensorFlow?

DLAMI 5 DLC & X FLRIRAH TensorFlow?

B, BINZBEESMERNBEFTEERTHEFTIT A , BEANBRAEISKELH GitHub 21 EFF
RBREIFWIELE (p. 80)FK. BXREZER , B5H ., MREBETHMATESZZFWIELERS , ZEA
7 ? (p.81)

Q01T 5 B S 55 B A SR AR AR BY SR FT 4N T AR 2

BT ERFELRRAN DLAMI , 8 RDLAMIREHEXE3 DLAMIEC2 414 . EA T R~HI
AmazonCLI #43k# % Amazon Deep Learning AMIID , &3 FIRE F I ERAE 2 Amazon Deep Learning
AMIE 5.Amazon CLI AMI ID BB I EE L MER DLAMI K171, LUERMERRA SN ERZEXREH
M HHHEZR (p. 80)FK.

EFRARFTERRAN DLC , HFRXKEDLC GitHub X MR S KR F BEFH R OIREK URI , HEAEREER
#HY A A RY Docker S ff. LUERMERRAE LN EFRETIFHIIFHELR (p. 80)FKo

TR (5 & A0 BY 53R a0 4] 2

RUEFHNTRERRIINEERES. RITBESRBQERA TG, RINEZFSIAOERKRZ (Hin
TensorFlow 2.9 TensorFlow 2.9.1 ) F#F AR EXITIRA ( 0 TensorFlow 2.9 TensorFlow 2.10 ) , R
BREMHEM. YHINEIRAK TensorFlow SFIRAK CUDA —&£ %% , BN ZRALH T K DLAMI F
DLC TensorFlow X #F## CUDA k78,

BN ITEANSETH , BROXFREAER M HITIES
b2

%o DLAMI # DLC XN TEH T2 “Fhiitk” B,

X F DLAMI , BATFTFHHH EC2 k4| , B THEARMBIA | RERFLLEIHIEH6,

X F DLC , &AM BRSEF LI ARG , HETLKIEEHIMER TR GBS,

HBE MBS NETHERRA TR S EZETA?

EHEFATHARENUTBENREG, BNSIBEEFNIEHIEFTFNERTARARICH], X0
F DLAMI %513k , 5 H. DLAMI %1714 83. BX A A DLC 3%k , HS5H. BA1Ti%BHAmazonDeep
Learning &25.

KPR ARBEENERERRENER FTEH ?

BNEFTERERREANERTERKERAR, B2 , IRECBPIMEHSHTRE , BRi1EAEHBRES
B— B, BEFEMUREDLAMI & 1TiH M % 1T15H B Amazon Deep Learning AMISAZREUE £ VKBTS
=

B ERRAEY £ 3 AR E R ?

DLAMI #1 DLC & 2R UEN, —BEMNHEIE , eiIRmTad®E, WERRANEIZFLIEEOAN E
ERR :

o HEZRRRA (#MT ) A (p. 83)

» Amazon&®£4MT (p. 83)

« WTHERBHE (IH) (p.83)
+ ki< FR end-of-support (p. 83)
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Note

BATRAMNTARNRZEHITHMRRE , RNBWELEESE DLAMI 5 DLC HRITHARE ,
HAERITERRHETAR,

EZRRAS (#0T ) AR

HERIRE — DLAMI & DLC T/EREET TensorFlow 2.7.0 TensorFlowix 7 2.7.1 GitHub , BBZ4Amazon
K mEH DLAMI A DLC TensorFlow 2.7.1 Z Bl 2.7.0 IR MR & — BEFMREKEE TensorFlow 2.7.1 E
&%, DLAMI 2 DLC % TensorFlow 2.7.0 % BB E ZE%MEF. B DLAMI # DLC X 1TiHBARE
TensorFlow AR EARHMEEEH 2.7, ENMNRENTHEER MM AT HBERE.

BTN TREFARMAZAF DLAMI HHIEERHBAMI. BT IS4MEFR AR M IZENH DLC HIEENEE
MARBHE. MREXFAGHRE , UREHEXREERAMFRIRERA (H0 v1.0 FEHRHR v2.0 MFR
vli2),

AmazonZ£4h T

MMREEETHGH TEME TensorFlow 2.7.0Amazon#lER £ T |, AKX HAFIRAK DLAMI B :Sz DLC
TensorFlow 2.7.0, LABIMYARZAHIE H TensorFlow 2.7.0 TE&LTIZ;’J%?F#(’SO BREZER S

B o &Eﬁlf’ﬁﬁijzuﬂﬁ BHEGEBELERBFIITIEL ? (p. 82)BREHKRF DLAMI 5 DLC 5
B ESROMKE IS AR 2R AR AR Y B 3740 T AR 2 (p. 82)

HFHTREFARMOIZNE DLAMI HIBEERFOAM. A TFEIMEFARMAIEHH DLC WIEENEE

MAMIRE. MRERTAEHRE , WRCHEREERAM A RIXEMA (Hl20 v1.0 FEICH v2.0 MF2
vli2),

#WTERBEHE (IH)
DLAMI 1 DLC B3 T # 1t B 8% 365 K& GitHub %75 B 8.

ERTZELE dLAMI , YEF—MERRAEHE , EEFAEFRAAE DLAMI, £HIBELRRAH
DLAMI "B E3h4,

Important

LMEERELEHN , HKi1&BIH, HliN, TensorFlow 1.15 BEHT TensorFlow 2.0 , BBAEATH
WL T IFRFTMRAH TensorFlow 1.15 AR AN Z B B H E GitHub X R BER 4 EFIRA
BEZEBEANAR (UWEBEWBEBRIE) .

K Hi>< R end-of-support

MR IR EFEZE T TSR E TensorFlow 2.7.0 £/ Python 3.6 8 DLAMI = DLC BM& LR iZARASHY Python #%
127 end-of-support , BBAFTEETF Python 3.6 A9 DLAMI 1 DLC ME#H B EZ 4. B MEHK
Ubuntu 16.04 X RERSERABIFIE RN end-of-support , BBAFTE## T Ubuntu 16.04 9 DLAMI F
DLC REEIF B XL

BERBATBEFET NREIBSHNG ?

B, TBEFEFHREFTLIBEMRS,

gn4a] (€ A IH R AR SR AR AN 2

=J% DLAMI ERENERRA—RZER , R EDLAMIRE AT XRB3 DLAMIEC2 244 . & A FAmazon
ATFHRZAMIIDH CLI 75 , BSRREZIELMNID AmazonRE ] AMI.Amazon CLI AMI ID &if]
tEEELAELE DLAMI KT EA.
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https://docs.amazonaws.cn/dlami/latest/devguide/find-dlami-id.html
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WA up-to-date ERRHEMANZIFEE ?

B DLC SREMERMA—EBFER , BN MDLC GitHub & Air XL R BMREZ S URI H AT RAH
docker & %,

B A A{E up-to-date R R EMETHNZHFEE

& up-to-date £ DLAMI 1 DLC HER MR A A ZHFHIEZR (p. 80)F , DLAMI X1Ti%EA , DLC &K1Ti%
B , AR ] A #Deep Learning Containers BR{& .

EEEm T AUEF 82E A Anaconda FEEM ?

Anaconda AE LA F#EELFATER. RIREFH DLAMI F DLC EEBEI LT o A FFRARAH
Conda (Eix-18% ) kB Anaconda &,

Warning

MRLRIEFERRER Anaconda EARB 4K DLC hLENEBMRN KRGS REKREI , RE
FT{EEFAnaconda FMEE , MREEEXERFERATE, SF , EUNTIBI LM ZHNEF
—ADLC, 1,<3E14=1_L:F3'ZFE’J1E§< (p. 80)RFERTLUER conda-forge N RARBRLLER
141@0
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https://docs.amazonaws.cn/deep-learning-containers/latest/devguide/dlc-release-notes.html
https://docs.amazonaws.cn/deep-learning-containers/latest/devguide/dlc-release-notes.html
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Deep Learning Containers BR{&

AmazonDeep Learning Containers B FI# Amazon ECR #1#J Docker B, &1 Docker Bi&% AT
CPU & GPU XHM R EREFIERMRA, python WA LiZ TGRSR,

B X7 A Deep Learning Containers W EESIRUKIERENNEL , S H 7 A/ Deep Learning
Containers 5,

EIRFTER Deep Learning Containers B&JG , H&&EMITUTREZ— -

E A MXNet, PyTorch, TensorFlow F TensorFlow 2 £ Amazon EC2 #J Deep Learning Containers
LFETUSGHMHE |, S HAmazon EC2 #HiE (p. 2)

E 4 H MXNet, PyTorch # TensorFlow £ Amazon ECS # Deep Learning Containers _EiZ {Tilll 4R
B | #3Amazon ECS #iE (p. 12)

SEFF Amazon EKS #J Deep Learning Containers £t CPU, GPU flE&F GPU o =Zil , AR
ETF CPU fl GPU Ky #HE, EfFEA MXNet, PyTorch Hl TensorFlow £ Amazon EKS K Deep Learning
Containers LiZ{TII4 MR |, HSFAmazon EKS #IiE (p. 34)

B % Deep Learning Containers FIZ£MMWEE , SR FH T2 AmazonDeep Learning &

g% (p. 91)

B X & ¥ Deep Learning Containers er KB FIFR , i§5FDeeeep Learning &85 (p. 97)
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TR B E &

Deep Learning Containers &R

AT EBNE T HttAmazonDeep Learning Containers #&iRo

B
« ¥gEAmazonDeep Learning Containers B E X & (p. 86)
+ AmazonDeep Learning Containers Z4&/REZF R0 E (MKL) ZL (p. 87)

¥ AmazonDeep Learning Containers B & X B {5
WA %E B E LR &

KA AT LR KA B E X Deep Learning Containers er , LA Docker XA R INEENIELSR, EMRERF
a2,

FIF TensorFlow 3 174k

LU T R~ Dockerfile # , 4R #Y Docker BREF£XT GPU {E1b TensorFlow v1.15.2 X &R FX#FHER
FEZT AP HRIIZE Horovod F Python 3, E tHfFEHFAmazonRfl GitHub F#E , ZESETLSRE
S ERURBI,

#Take base container
FROM 763104351884 .dkr.ecr.us-east-1.amazonaws.com/tensorflow-training:1.15.2-gpu-py36-—
culO0-ubuntul8.04

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

B 19 ZF MXNet 31| ( 51t )

TE BT ="l Dockerfile # , #EX#Y Docker BR{&F £+ 33 #2 A F X 3F Horovod F Python 3 #Y GPU #I{L{t
Apache MXNet ( #8{t ) v1.6.0. ©&ENEAE MXNet GitHub EME , ZEMES ST S REFIER R,

# Take the base MXNet Container
FROM 763104351884 .dkr.ecr.us-east-1.amazonaws.com/mxnet-training:1.6.0-gpu-py36-cul0l-
ubuntulé6.04

# 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 BREREY B TE LB MM B EIREWERE , FEHER SN A Docker EMt& ( BENENAS
B)o

docker build -f Dockerfile -t <registry>/<any name>:<any tag>

HIXEEH DA Docker SEME :

docker push <registry>/<any name>:<any tag>
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BUUSERAN TS TIZTRR

docker run -it < name or tag>

Important

BT BEEE B R BE1A R Deep Learning Containers er RIGEFME, EUTHSHEEEHNXSE !

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

AmazonDeep Learning Containers 4% /REZF O
B (MKL) 21X

X CPU BesfY MKL 21

SRS

« REBRETER EC2 57 (p. 88)
- RBIRETEM ECS B/ (p. 88)
« RENETEM EKS $EF (p. 90)

CPU Rfl EREZIERNIGHNER TEAZNEERES— , EABRTENEEIRE, i, £
AmazonEC2 c5.18xlarge 3= , B ARKERA 36 , MBEAKEN 72, MKL BlGMNHEENEEIREZIX
LREFM, BEEH MKL HEZERICESSHITHEE , NA ARSI A S

BEZELLT A Intel-MKL £1LH TensorFlow =3t #|#I =G

3T — ResNet50v2 R ( ZERFE A TensorFlow RYIZR , YIZk17 /5 A TensorFlow Serving Sk #
B ) MWNE , Y MKL REREICRSHINNZBEN , #EMERS 2 £, UTREMAT c5.18xlarge
6,

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

I — ResNet50_v1.5 R ( ZEEF A TensorFlow 1 ImageNet ##E&E Lill%k , F B6EHA NHWC
BGIR ) WU, JISEHEMEMRT 0 ZEE. EERMNRIKRHIT MKL RILB=—REH , AR
WERXHTERZ, FAUTHERE
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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

LU SR A B8 T A AZ Intel MKL MERREF I ERRE | UMEUREZS THERR

Intel {£1LBY TensorFlow Serving By —f% Bx £ SE 8
TensorFlow 5
125 Apache MXNet HAER — L+ 15

2 Intel MKL-DNN K9 MXNet #9488 2 4 i

REHZEER EC2 15/

EZH docker run XA, THRESCIEARSB[MNMMAIZEIRELE  https://docs.docker.com/engine/
reference/run/#env-environment-variables

THERR docker run ®EFH oMP_NUM_THREADS HIIREFZEMN — MR,

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

ERDEBERLT , RESR MKL AJRELFEFRRE I, ZEEZA MKL TensorFlow BREUTHRELE -

export TF_DISABLE_MKL=1
export TF_DISABLE_POOL_ALLOCATOR=1

RENZZER ECS I5/E

B ECS FNARBECITHRELE , XF4mEE ECS EFENL. EESENH
containerDefinitions $% , ‘BM-E"ZHANNEXNRMAEELE, THEHAIZE OMP_NUM_THREADS
F KMP_BLOCKTIME & £/ RHl,

{
"requiresCompatibilities": [
"EC2"
]l
"containerDefinitions": [{
"command": [
"mkdir -p /test && cd /test && git clone -b r1.13 https://github.com/
tensorflow/serving.git && tensorflow model_server --port=8500 --rest_api_port=8501
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--model_name=saved_model_half_ plus_two_cpu --model_base_path=/test/serving/
tensorflow_serving/servables/tensorflow/testdata/saved_model_half plus_two_cpu"
1,
"entryPoint": [
"sh",
n_gn
1,
"name": "EC2TFInference",
"image": "999999999999.dkr.ecr.us-east-1.amazonaws.com/tf-inference:1.12-cpu-py3-
ubuntulé.o04",
"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

Iy
{
"hostPort": 8501,
"protocol": "tcp",
"containerPort": 8501
Iy
{
"containerPort": 80,
"protocol": "tcp"
}
1,
"logConfiguration": {
"logDriver": "awslogs",
"options": {
"awslogs-group": "/ecs/TFInference",
"awslogs-region": "us-west-2",
"awslogs-stream-prefix": "ecs",
"awslogs-create-group": "true"
}
}
1
"volumes": [],
"networkMode": "bridge",
"placementConstraints": [],
"family": "Ec2TFInference"

ERDBBERT , TR MKL AlEELF~4ETREM, EEZH MKL TensorFlow HIRBUATIMETE

{
"name": "TF_DISABLE_MKL",
"value": 1
I
{
"name": "TF_DISABLE_POOL_ALLOCATOR",
"value": 1
}
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REPFEER EKS 15F

ERNRBEEETHMETE | 4718 EKS Bl (.yaml, json ) BWEHEEE, U TBEENRBRI RS
N squeezenet-service WEREBMENL, BT HMEMN args MixOHN , RETELNEHR-E BHANH
ERE.

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
args:
- —--start
- —--mms-config /home/model-server/config.properties
- —--models squeezenet=https://s3.amazonaws.com/model-server/models/squeezenet_vl1l.1l/
squeezenet_vl.1l.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

EMPEERLT , HER MKL WRELFETRENN, EEZ A MKL TensorFlow iHREBU TR ELE .

- name: TF_DISABLE_MKL

value: 1
- name: TF_DISABLE_POOL_ALLOCATOR
value: 1
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BRERF

H

h Y Z2 4 £ AmazonDeep Learning &
go

Amazon T2 EM=Z 2. N Amazon BFF , BENERNFEASHZ2HBRBE S DN ERMITEN L
BRROMME R FZ S,

Z2MRAmazonMEHNHERE. TEHAEBELREHERNCNREMNEFNREM

« TR EM - Amazon AR E Amazon ZHIETT Amazon RS ERMIEHE. Amazon & ERE
MZEEANES. F=AFZAERNENBRERINZSENERMYE , £ Amazon Compliance
Programs By —284. B 7 3% A T Deep Learning Containers &M TR , FHSHAmazon&HM it
SEENKRS.

- THNZEM - ENREHEERADN Amazon BFRE. EEFENHTCEENR , BEENHBENBR
., SRR ERURERIEREMN,

IE SRS BE B I8 T #% tn{AT £ £ F Deep Learning Containers B R A SREHIBER . AT A A E &
Dep Learning Containers ASRI BN L2 MM EMME B IR, BEF T MO A HmAmazonfRS , SAAEE)
&Y R R I Deep Learning Containers &R

BXEZELR 2 H . Amazon EC2 FHIZ £, Amazon ECS % &1, Amazon EKS IR £,
FlAmazon K& £ M SageMaker.
F
« FHEIER I AmazonDeep Learning &% (p. 91)
+ FHY Identity and Access ManagementAmazonDeep Learning &85 (p. 92)
Y B AR FME#AmazonDeep Learning &85 (p. 95)
KA MM IEAmazonDeep Learning 25 (p. 96)
A Y B R & BE 1 AmazonDeep Learning &85 (p. 96)
o B A% e &= 2 £ AmazonDeep Learning A& (p. 96)

F Y B3R R 7 AmazonDeep Learning & 25

XEXIFE : Amazon TTEHEENER T R BE R AmazonDeep Learning Containers, & AT
R, Amazon ARRIZEITATE Amazon Web Services = K2 ERERMIEHE., BATHEPNEEEWEME
BENARKNEZES, KARSFEFHERN Amazon Web Services B Z 2B ENE RIS . BXKIERI

MEZER , BSRBIERTAE L&,

HTFHEERPEH , RNBUERS Amazon Web Services Ik~ ZIE H# 48 Amazon Identity and Access
Management (IAM) IRESIMHAFKF . XXEABMNAFRTETEIFERIAENIR, RIMNEEE
BT A RRFEHBIE

« XK A Multi-Factor Authentication (MFA).

« £/ SSL/TLS 5 Amazon BR#TERE. BIUMER TLS 1.2 RESRA.

+ {£f Amazon CloudTrail iX& API F A &3 B ERiE R,

- £ Amazon MEHMBRSG RAK Amazon REFHFIERIALZ £ H,
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https://docs.amazonaws.cn/IAM/latest/UserGuide/best-practices.html#create-iam-users
https://docs.amazonaws.cn/IAM/latest/UserGuide/id_users.html
https://docs.amazonaws.cn/IAM/latest/UserGuide/id_credentials_access-keys.html
https://docs.amazonaws.cn/IAM/latest/UserGuide/id_credentials_access-keys.html
https://docs.amazonaws.cn/IAM/latest/UserGuide/id_groups.html
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https://docs.amazonaws.cn/IAM/latest/UserGuide/id_roles.html
https://docs.amazonaws.cn/IAM/latest/UserGuide/id_roles_use_switch-role-console.html
https://docs.amazonaws.cn/IAM/latest/UserGuide/id_roles_use.html
https://docs.amazonaws.cn/IAM/latest/UserGuide/id_roles_providers.html
https://docs.amazonaws.cn/IAM/latest/UserGuide/introduction_access-management.html#intro-access-roles
https://docs.amazonaws.cn/IAM/latest/UserGuide/introduction_access-management.html#intro-access-roles
https://docs.amazonaws.cn/IAM/latest/UserGuide/id_roles_compare-resource-policies.html
https://docs.amazonaws.cn/IAM/latest/UserGuide/id_roles.html
https://docs.amazonaws.cn/IAM/latest/UserGuide/id_roles_create_for-service.html
https://docs.amazonaws.cn/IAM/latest/UserGuide/id_roles_create_for-service.html
https://docs.amazonaws.cn/IAM/latest/UserGuide/id_roles_use_switch-role-ec2.html
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https://docs.amazonaws.cn/IAM/latest/UserGuide/id.html#id_which-to-choose_role
https://docs.amazonaws.cn/IAM/latest/UserGuide/access_policies.html#access_policies-json
https://docs.amazonaws.cn/IAM/latest/UserGuide/access_policies_create.html
https://docs.amazonaws.cn/IAM/latest/UserGuide/access_policies_managed-vs-inline.html#choosing-managed-or-inline
https://docs.amazonaws.cn/IAM/latest/UserGuide/reference_policies_elements_principal.html
https://docs.amazonaws.cn/AmazonS3/latest/dev/acl-overview.html
https://docs.amazonaws.cn/AmazonS3/latest/dev/acl-overview.html
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https://docs.amazonaws.cn/IAM/latest/UserGuide/access_policies_boundaries.html
https://docs.amazonaws.cn/organizations/latest/userguide/orgs_manage_policies_about-scps.html
https://docs.amazonaws.cn/IAM/latest/UserGuide/access_policies.html#policies_session
https://docs.amazonaws.cn/IAM/latest/UserGuide/reference_policies_evaluation-logic.html
https://docs.amazonaws.cn/emr/latest/ManagementGuide/emr-plan-access-iam.html
https://docs.amazonaws.cn/emr/latest/ManagementGuide/emr-plan-access-iam.html
https://docs.amazonaws.cn/dlami/latest/devguide/tutorial-gpu.html
https://docs.amazonaws.cn/dlami/latest/devguide/tutorial-gpu.html
https://docs.amazonaws.cn/AWSEC2/latest/UserGuide/monitoring_ec2.html
https://docs.amazonaws.cn/AmazonECS/latest/developerguide/ecs-logging-monitoring.html
https://docs.amazonaws.cn/eks/latest/userguide/logging-monitoring.html
https://docs.amazonaws.cn/sagemaker/latest/dg/sagemaker-incident-response.html
https://docs.amazonaws.cn/dlami/latest/devguide/deep-learning-containers-ec2-tutorials-custom-entry.html
https://docs.amazonaws.cn/dlami/latest/devguide/deep-learning-containers-ecs-tutorials-custom-entry.html
https://docs.amazonaws.cn/dlami/latest/devguide/deep-learning-containers-eks-tutorials-custom-entry.html
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https://docs.amazonaws.cn/AWSEC2/latest/UserGuide/compliance-validation.html
https://docs.amazonaws.cn/AmazonECS/latest/developerguide/ecs-compliance.html
https://docs.amazonaws.cn/eks/latest/userguide/compliance.html
https://docs.amazonaws.cn/sagemaker/latest/dg/SERVICENAME-compliance.html
http://www.amazonaws.cn/compliance/services-in-scope/
http://www.amazonaws.cn/compliance/programs/
https://docs.amazonaws.cn/artifact/latest/ug/downloading-documents.html
http://www.amazonaws.cn/quickstart/?awsf.quickstart-homepage-filter=categories%23security-identity-compliance
http://www.amazonaws.cn/quickstart/?awsf.quickstart-homepage-filter=categories%23security-identity-compliance
http://www.amazonaws.cn/compliance/resources/
https://docs.amazonaws.cn/config/latest/developerguide/evaluate-config.html
https://docs.amazonaws.cn/securityhub/latest/userguide/what-is-securityhub.html
http://www.amazonaws.cn/about-aws/global-infrastructure/
https://docs.amazonaws.cn/AWSEC2/latest/UserGuide/disaster-recovery-resiliency.html
https://docs.amazonaws.cn/eks/latest/userguide/disaster-recovery-resiliency.html
https://docs.amazonaws.cn/eks/latest/userguide/disaster-recovery-resiliency.html
https://docs.amazonaws.cn/sagemaker/latest/dg/disaster-recovery-resiliency.html
https://docs.amazonaws.cn/AWSEC2/latest/UserGuide/infrastructure-security.html
https://docs.amazonaws.cn/AmazonECS/latest/developerguide/infrastructure-security.html
https://docs.amazonaws.cn/AmazonECS/latest/developerguide/infrastructure-security.html
https://docs.amazonaws.cn/eks/latest/userguide/disaster-recovery-resiliency.html
https://docs.amazonaws.cn/sagemaker/latest/dg/infrastructure-security.html
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Deep Learning Containers

TensorFlow

» AmazonDeep Learning Containers TensorFlow 2.9.0 ( ##fF T SageMaker): 2022 &£ 6 A 18 H

+ AmazonDeep Learning Containers TensorFlow 2.9.0 ( E3 L# Inference Deep Learning 2022 & 6 A 18
H

+ AmazonDeep Learning Containers TensorFlow 2.9.1 ( < F#9#%)l SageMaker): 2022 &6 A 13 H
« AmazonDeep Learning Containers TensorFlow 2.9.0 (E3 £# E3 #%illl): 2.9.0 2022 £ 5 A 19 H
« AmazonDeep Learning Containers TensorFlow 2.8.0 2022 £ 3 A 22 H

« AmazonDeep Learning Containers TensorFlow 2.8.0SageMaker): 2022 £ 3 A 22 H

+ AmazonDeep Learning Containers TensorFlow 2.7.0 kR : 2021 £ 12 B 15 H

+ AmazonDeep Learning Containers TensorFlow 2.7.0SageMaker): 2022 £ 3 A 22 H

« AmazonDeep Learning Containers TensorFlow 2.6.0 .0 2021 £ 9 A 24 H

« AmazonDeep Learning Containers TensorFlow 2.5.0 .0 2021 7 A 0H

« AmazonDeep Learning Containers TensorFlow 2.4.1 : 2021 £ 3 A 15 H

« AmazonDeep Learning Containers TensorFlow 2.3.2 : 2021 £ 3 A 15 H

« AmazonDeep Learning Containers TensorFlow 2.2 .2 .2. 2021 £ 3 A 15 H

+ AmazonDeep Learning Containers TensorFlow 2.1.3.0 2021 £ 3 A 15 H

+ AmazonDeep Learning Containers TensorFlow 2.0.4 37t 2021 £ 3 A 15 H

« AmazonDeep Learning Containers TensorFlow 2.3.1 2020 £ 10 A 15 H

« AmazonDeeep LElastic Inference & 2§ TensorFlow 2.0.0 .0 2020 £ 8 A 31 H

« AmazonDeeep LElastic Inference & 2§ TensorFlow 1.15.0 .0 .0 2020 & 8 A 31 H

» AmazonDeep Learning Containers TensorFlow 2.3.0.02020 £ 8 A 7 H

+ AmazonDeep Learning Containers TensorFlow ixZx 2.2.0 with CUDA 10.2 2020 £ 7 A 24 H
+ AmazonDeep Learning Containers TensorFlow 2.2.0 2020 & 7 B 20 H

» Amazoni& i T Tensorflow KIDeep Learning Containers 1.15.3 2020 &7 A 29 A

« AmazonDeep Learning Containers TensorFlow 2.1.1 .0 2020 £ 6 A 25 H

« AmazonDeep Learning Containers TensorFlow 2.0.2 .2 &5t 2020 6 A 19 B

« AmazonDeep Learning Containers TensorFlow 2.2.0 2020 £ 5 A 20 H

+ AmazonTensorFlow 2.1.1.0 DeeDeep Learning Containers 2020 & 3 A 19 H

+ AmazonDeep Learning Containers TensorFlow 2.0 2020 & 2 A 26 H

+ AmazonDeep Learning Containers TensorFlow 1.15 3 python-3.7: 2020 £ 5 A 6 H

+ Amazoni& i F Tensorflow #IDeep Learning Containers 1.15.2 2020 & 3 A 19 A
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http://www.amazonaws.cn/releasenotes/aws-deep-learning-containers-for-tensorflow-2-9-inference-on-sagemaker/
http://www.amazonaws.cn/releasenotes/aws-deep-learning-containers-for-tensorflow-2-9-inference-on-ec2-ecs-and-eks/
http://www.amazonaws.cn/releasenotes/aws-deep-learning-containers-for-tensorflow-2-9-inference-on-ec2-ecs-and-eks/
http://www.amazonaws.cn/releasenotes/aws-deep-learning-containers-for-tensorflow-2-9-training-on-sagemaker/
http://www.amazonaws.cn/releasenotes/aws-deep-learning-containers-for-tensorflow-2-9-training-on-ec2-ecs-and-eks/
http://www.amazonaws.cn/releasenotes/aws-deep-learning-containers-for-tensorflow-2-8-on-ec2-ecs-and-eks-e3/
http://www.amazonaws.cn/releasenotes/aws-deep-learning-containers-for-tensorflow-2-8-on-sagemaker/
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PyTorch

+ AmazonDeep Learning Containers PyTorch 1.12.0SageMaker): 2022 £ 7 A 26 B
» AmazonDeep Learning Containers PyTorch 1.12.0 hix : 2022 £ 7 B 0H

+ AmazonDeep Learning Containers PyTorch 1.11.0SageMaker): 2022 &£ 5 A 6 H
« AmazonDeep Learning Containers PyTorch 1.11.0 2022 £ 4 B 14 H

+ AmazonDeep Learning Containers PyTorch 1.10.0 2021 & 11 A 3 A

« AmazonDeep Learning Containers PyTorch 1.10.2SageMaker): 2022 £ 4 A 14 H
+ AmazonDeep Learning Containers PyTorch 1.9.0 2021 £ 8 A 30 H

« AmazonDeep Learning Containers PyTorch 1.8.0 2021 & 3 A 16 H

+ AmazonDeep Learning Containers PyTorch 1.7.1 2021 £ 3 A 15 H

« AmazonDeep Learning Containers PyTorch 1.6.0 2020 & 12 A 9 H

+ AmazonDeeep LElastic Inference &2 PyTorch 1.3.1 : 2020 &8 A 31 H

» AmazonDeep Learning Containers PyTorch 1.6.0 ki : 2020 %£ 8 A 3 H

+ AmazonDeep Learning Containers PyTorch 1.5.1 .1 2020 &£ 6 A 19 H

« AmazonDeep Learning Containers PyTorch 1.4 2020 £ 6 A 6 B

+ AmazonDeep Learning Containers PyTorch 1.5.0 2020 & 5 A

« AmazonDeep Learning Containers PyTorch 1.4 2020 £ 4 A 03 H
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+ Amazoni& I F MXNet 1.9.0 #9Deep Learning Containers (SageMaker): 2022 & 1 A 31 H
« AmazonMXNDeep Learning Containers eeeeeeeeee 2020 & 12 A 01 H

+ AmazonMXNDeep Learning Containers eeeeeeeeee 2020 £ 9 A 17 H

+ AmazonMXNet 1.5.1 2020 8 A 31 H

+ AmazonMXNet 1.6.0 Deep Learning Containers : 2020 £ 7 A 20 H

« AmazonMXNet 1.6.0 Deep Learning Containers : 2020 £ 4 B 03 H
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TensorFlow

« AmazonDeeep Learning &858 TensorFlow 2.7.0 i : 2021 & 12 A

PyTorch

« AmazonDeeep Learning 288 PyTorch 1.10.0 2021 £ 12 A
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TensorFlow

+ AmazonHabana SynapSearners TensorFlow 2.9.1 .0 2022 7 B 25 H
+ AmazonHabana SynapSearners TensorFlow 2.8.0 2022 £ 6 A 23 H
+ AmazonHabana SynapSearners TensorFlow 2.8.0 2022 £ 3 A 24 H
+ AmazonHabana SynapSearners TensorFlow 2.7.0 iix 2022 £ 2 A 15 H
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+ Amazoni& i T Habana SynapseAl #Deep Learning Containers 0.15.4 TensorFlow 2.5.0 .0 2021 & 10
B 26 B
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+ AmazonHabana Deeeep Learning &85 1.5.0 PyTorch 1.11.0 2022 £ 7 A 25 H
» AmazonHabana SynapSearners PyTorch 1.10.2 3£t 2022 £ 6 A 23 H

» AmazonHabana SynapSearners PyTorch 1.10.1 .1 3£t 2022 £ 3 A 24 H

» AmazonHabana SynapSearners PyTorch 1.10.0 2022 £ 2 A 15 H
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